MUWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJIEPALIMN
MunuctepcTBO 00pa3zoBaHus U Hayku YenssOuHckon obmacTu

Mpmuaccknii ropOJCKOH OKpyT

MAOQOY «CONLI Ne 22y

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buonorus. YriryOlieHHbIA YPOBEHBY

st ooyyatrommumxest 10 —11 kiaccos

r. Muacc, 2025 r.



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 3THX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIFHBIX U PAa3BUBAIOIIMX 3a/1a4, CBSI3aHHBIX C MPOQOpHEHTAINeH
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" na€t npencraBieHue O LENMH U 3aJ1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacmpeziesieHue Mo KiiaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUeHHs Y4eOHOTO MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEeMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO O0IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIOllee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpy»Karolled NpupogHoM cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ouonornyeckoe 0Opa3oBaHUE B MIKOJIE M OPUEHTHPOBAH HA PACHIMPEHHE M YIITyOJIeHHE 3HAHHUN
oOyyaromuxcss O JKMBOM TNpUpPO/IE, OCHOBAX MOJEKYISPHOW W KJIETOYHOM Ouojoruu,
AMOPHONIOTUN U OUOJIOTHMH Pa3BUTHsL, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «bruomorus» Ha yriayOlleHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIIIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX IMPH H3YyYCHHH OOYJaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHMA MOTYYarOT pa3BUTHeE. Tak, pacIIMPEHbl U YTIyOJIeHbI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MocIleAyIomero Beioopa npodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMU, TIOTYYCHHBIMU O0YJAIOIIUMUCS TIPH U3yYeHUU (DU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl KUBBIX CHUCTEM Pa3HOI0 YPOBHS OpraHHU3allUU,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHOJIOTUN U OUMOJIOTUH PA3BUTHS, TEHETHKH M CENEKIIUU, OMOTEXHOJIIOTUN U CHHTETUYECKOU
OMOJIOTUH, AaKTYaIH3UPYIOTCS 3HaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buomorus» mnpu3BaH O00ECHEYUTH OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALWU, OHOLEHO03a, IKOCHCTEMBI, O BBLIAIOIINXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpWEH CTAaHOBICHUS U PA3BUTHS TOW WIM MHON
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOiaéHHOM ypoBHE — OBIa/ICHHE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUH HMCIIOJIb30BATh 3TH 3HAHUS B (OPMHUPOBAHUU HHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOCHME  OOYYAIOIIMMHCS  CHUCTEMbl  OHOJIOTMYECKHUX  3HAHWM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIiIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYaromMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBIL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJIIpHOW U KIETOYHON OMoJoruuy,
AMOPHOJIOTHN U OMOJIOTUH PA3BUTHS, TCHETHKU M CEJICKIIMU, OMOTEXHOJOTHUH U CUHTETUYECKON
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAaMOCTOSATEIHbHO HAXOJWUTh, AHAIM3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIWBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMUYECKUMH U HKOJOTHYECKHMH MpoOJeMaMy 4YeIOBEYECTBA; OICHUBATh TOCIEIACTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYKAIOIIUX JFOACH; OOOCHOBBIBATH M COOMIOMATH MEpPBI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUAX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOLICHHS K JKMBOW MPHUPOJAE B LEIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OONICH KYyJIbTYphI MOBEACHHS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpereHre 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOINOIB30BaHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npopUIaKTUKK  3a0oJieBaHUM,  oOecrieueHre  O€30MACHOCTH  KU3HEACITCIHBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHONW  TPAaEKTOPHH, CIOCOOCTBYIONIEH MOCIENyoImeMy MHpodecCHOHATLHOMY
CaMOOMPEEICHUI0, B COOTBETCTBUU C WHIMBUIYaTbHBIMU HHTEPECAMH M MOTPEOHOCTIMU
peruoHa.

OOmee 4YUCIIO YacoOB, OTBEICHHBIX HA M3Y4YCHHE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot6op opraHu3alMoOHHBIX (QOpM, METOJOB U CpPEeACTB OO0ydeHuss OWOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMoIOTHYEeCKOro 00pa3oBaHUs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM TMPH OOy4YEHHH OMONOTHMH Ha YyriyOJEHHOM ypOBHE SIBISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX — paboT, TeMaThKa KOTOPBIX
OTIpeZIeNIIeTCS y4YUTElIeM Ha OCHOBE MMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAY4HbIE UCCIIEI0BAaHMsI B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapxk, Y. lapsun, Y. apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU HayKamm», «CructemMa OHMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ouosoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEIOCTHOCTb, CIIOXKHOCTh H YHNOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTaHM3allMs, CaMOBOCIPOM3BEICHUE, Pa3Ipa)kKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uocoepnsiit. Ilponeccsl, npoucxoasume B KHUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBbIX cucteM. Mertoabl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHaius3. [IoHsATME O 3aBUCMMOM WM HE3aBUCHUMOU
nepeMeHHOl. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)K€HUS pe3ysbTaTOB 3KCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHONOrHYeckne CUCTEMBI»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOU
KJIeTKN», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTrO  OPraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcronb30BaHHE pa3TUYHBIX METOJOB IPU M3YUYEHUU >KHUBBIX
CUCTEMY.

Tema 3. brnosnorus KjieTku



Knerka — cTpykTypHO-(yHKIMOHANIbHASL €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoabl MOJEKYISpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomartorpagus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpoBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIIPENAapaTbl PACTUTEIbHBIX, )XKMUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «/3yueHue MeTONOB KIETOYHOH Ouonoruu (xpomarorpadus,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJMrocaxapuibl U nonucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢GyHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, pochonunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun kommiuementapHoctu. IIpaBuno Yapradgda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢y AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIMU B KIeTKe. [[pyeue
HyKneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouoisiorus: OMOXMMHYECKHE W OMO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTypbl Ouomounekyn. Mooenupoeanue cmpykmypvl u QyuKyu
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXHUBOW IPHUPOJE»,
«PacnpeneneHre XUuMUYECKHX JJIEMEHTOB B JKUBOU IPUPOJIEY.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpyKTYpBbl OEIKOBOW MOJEKYJb», «CTpoeHHe MOJEKYyJ yrieBoJoB», «CTpOeHHE MOJIEKYII
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas padora «lccienoBaHnue HyKJIEUHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KieTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHUecKod MeMOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronuto3. Jx30muto3. Kiletounas cteHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTuKyiyMa. Mexanusm wuanpasnenus 6erxkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
SHIIOIIA3MaTHYECKUi peTukyiryMm. CexperopHast (yHKus anmapara [omsmku. Moougpukayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyomnu pactutenbHbIX kieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HemeMmOpannbie opranousl kieTku CTpoeHue U (QyHKIHKM HEMEMOpaHHBIX OPraHOUIOB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpoTtpyOouku. Knertounslii mentp. CTpoeHHe U JBHXKEHHE IKI'YTMKOB M PECHUYEK.
Mukpotpy0Oouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKkpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepublii GenkoBblid MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3zHOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun



[ToptpeTtsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
HPOKAPUOTUYECKON KIIETKN.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopatopuas paGora «lccnenoBanue miasmMonu3a U JemIa3Mojn3a B PaCTUTENbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AccUMUIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BELIEeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue Kuciopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabosnusma. DepMeHTb, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aelctBus. Kodepmentbl. OTinuuus (GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. [IpogyKTUBHOCT (DOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOLIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel Opo’keHUss U MX UCIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOro myTH OOMEHa BEIIECTB IMEepe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsr: k. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas padotra «/3ydeHune KaTaJTUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi paGora «l3yueHue (QepMEHTATHBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennast uHpopMauus U peajn3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cunte3 PHK. [IpuHIMOBI TpaHCKpUNIIMK: KOMILJIEMEHTaApPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KoaupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OeKa.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHog. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapHOT. Perymisiuus akTHBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (®. XKako0, XK.
Mano). Monekynaprvie mexanHuzmvl Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osneBaHus uenoBeKa, KUBOTHbIX, pactenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmezpayus u anaruz 6orvuux maccugos («bigdatay) cmpyxmyprvix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpanun

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

Tabmumet u cxembl:  «buocunTe3 Oenmka», «leHeTnueckuii kom», «Bupycs»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
MpoIecCcoB, mpoTekatonmux B uHTepdase. [logroroBka kinetku kK genenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmmkanumu  JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenue xpomocoM. Temomepbl u  Telmomepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muto3a. Kaprokunes u nutokunes. buonornueckoe 3HaueHre MUTO3a.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kremka» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JladopaTopnasi padora «HaOmoneHue MuTo3a B KJIETKax KOHYMKA KOpelika jyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  Ye€JOBEKa. THUMBI JKMUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COEIMHUTENIbHASA, MblleuHas, HepBHasA. OCOOCHHOCTH CTPOCHHUA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBi>keHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Mutanue opranuszmoB. [lormomienre BObI, YIICKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBapEHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTta. llumeBaputenbHbie
xenesbl. [IuimeBapuTenpHas cucTemMa 4esioBeka.

Hpixanue opranu3MoB. [[pixanue pacrenuid. [Ipixanue sxuBoTHBIX. Auddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi cHCTeMa dYeloBeKa. MexaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHUS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThHl OPraHoB BbiAeeHUs. CBsA3b MOJOCTU Tea ¢ KPOBEHOCHOMN
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIETOUHBIH W TyMOpPadbHBI HMMYHHTET.
BpoxaéHaplii W TpHOOPETEHHBIA  crieU(PUYECKU UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

PaznpaxkxuMoCTh M perynsiiuss y OpraHu3MoB. Pa3apakuMocTh y OJHOKIJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMocTs U peryisnus y pacteHuil. PocToBbie BeliecTBa M HX
3HauEHUE.

HepBuast cucrema m pediexTopHas perynsiiust y >KUBOTHBIX. HepBHas cucrema um e€
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
SHIOKPUHHOM CHCTEMBI M UX TOpPMOHBI. [leiicTBue ropMoHoB. B3aumMocBsi3b HepBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreiimue», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHU pacTeHMiD,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«KumeunononoctHeie», «Cxema nuTaHus pacTeHUi», «KpoBEHOCHbIE CHCTEMbI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», « CTpoeHHe IuiaHapun», «BHyTpeHHee cTpoeHHe JO0KIE€BOro
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOMpENnapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKWX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. bronornyeckuii CMbICI MeH03a U I10JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmartoreHe3 u ooreHnes3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem amopuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIE JTUCTKH (TaCTPYIISLIHS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBaroIIerocss 3apojplia (3MOpUOHanIbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUYeCKUX B3aMMOJEWCTBUM reHOB. BuusHue Ha
SMOPUOHANIBHOE Pa3BUTHE PA3NIUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButme xuBoTHBIX. IlocTamOpmoHanmeHBIE mepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOTO M HENPSMOIO Pa3BUTHUS, UX PAaCHpPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoXeHue u paszButue pacteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENbHBIX OPraHu3MoB. J[BOWHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryIsiiui OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Meito3», «Xpomocomel»y, «['amerorenes», «CTpoeHHe SWIEKICTKA U CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsimoe u Hempsimoe pa3ButTHe», «Pa3BuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «J{BoHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOJOJIbHBIX W JBYAOJBHBIX pacTeHU», «KM3HEHHBIH LHKI
MOpPCKOM  KamycThl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKJI NanoOpOTHUKAY,
«Ku3HeHHBIN UK COCHBI.



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mozienb «L{uKII pa3BUTHS JIATYIIKWY.

JlabopaTtopnass pabora «JI3yueHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BrpiABieHHE NPHU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JIOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (eHOTHI. OCHOBHBIE METOIbI TEHETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro noxoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYLICHHUE CLEIUIEHUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lmedorponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3auMmoJeicTBHE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJOTMUECKUX MPOIECCOB, TMOBEACHMS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuuBanue», «HemnonHnoe noMmunupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduishy, «I'eHeTnka monay, «Kapuorumn yenoBekay, «Kapuotum Apo30huiibn,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIJIEHUs] MPU3HAKOB, MOJENb JUI JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «V3ydyeHue pe3yJabTaTOB MOHOTMOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas padora «M3yueHue pe3ylbTaTOB AWTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue TreHoTHNa M cpeabl npu (opMupoBaHuH (eHoTHna. V3MEeHUYMBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEJICTBEHHAs U HACJIE/ICTBEHHASI.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enotunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTHUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BU/JIA.

MyTainmonHass W3MEHYMBOCTb. BHbl MyTaluui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHBIE MYTalMH. SIIepHBIE U MMUTOILIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAalMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuupl u cxembl: «Bunabl u3meHUnBOCTHY, «Moau@UKaMOHHAS HW3MEHUYHUBOCTHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l'eHernueckue
3a005IeBaHUA YeNOBeKay», « BUmbl MyTammii.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «lcchnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAlMOHHOW KPUBOID.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJl0BeKa

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUHM, MOJIEKYJISIpHO-TeHETUYeCKud. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU T'eHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKA K (PU3NYCCKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTnyeckas padbora «CocTaBlIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. McnblTaHue mpou3BoauTeneil mo moroMctBy. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbIl U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTypHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © MeEToAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpUuIuHT. HepoacTBeHHOe CKpelmuBaHue, Wil ayTOpuauHr. ['ereposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PAaCTEHUN U UX AUKHUX
poauYei I CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIBCKOXO03SMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOUWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAIOB B HACJIECACTBEHHOW HM3MEHUYMBOCTH», «METOABI CEIEKIUN»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi pabora «/3yueHne copToB KyJIbTYPHBIX PAaCTEHUU M MOPOJ JOMAIIHHX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

IKekypensi «OCHOBHBIE METO/bl U JOCTHXKEHMS CEJIEKIIMU PACTeHHM M >KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MUKpOOHosIornueckux TexHoaoruil. [IpousBoacTso 0enka, aMMHOKMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIbIO NTOJIyYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpEYaroIuecs B IPUpoie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToabl KyJabTypbl KJIETOK M TKaHEH pPacCTEHUH U KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpo8aHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHas MH)KeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHPOBAHME
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanusmos. JloctukeHuss U NepCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
VUHXCHEPUU.

Menmunuackue 6uorexnosnoruu. [loctrenoMmuas mudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepamus paka. 3D-
OuonH)xeHepusi i pa3paboTku  (PyHAaMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHu3MOB (yHKuuoHupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHKEHEPUI».

JlaGopatopHnas padora «/3yueHne 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IlogyyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkeHue U pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BOSHUKHOBEHMS JapBUHU3Ma. JKU3Hb
Y HayyHas aesaTenbHocTh Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBosonnu (CTI). HeittpanbHast TeOpust SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHusMm (opMHUpPOBaHUS MPHUCIIOCOONCHUN Yy pacTeHUH U
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «Muoroobpasue
KyJbTYpHBIX (hopM KamycTbD», «I1opoabl TOMalTHUX KUBOTHBIX», «CxeMa 00pa3oBaHHs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssiuil. I3smMeHnenune reHo(oH1a NOMyJIsuK KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TeHOB — cilydaiiHble HEHAIpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momymsuusx. Oddexkt ocHoBarens. IDghgexm Oymuvliounozo copaviuiKa.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyasyusx. Murpamun. V3onsmus MOMyJISIAR:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIEHOTO MMOBEJCHUS )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdosorndeckue, (QU3HOIOrHYecKre, OWOXUMHUYECKHE, IOBEIEHUYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue kak pe3yibTaT MUKPOIBOIIOLUH.
M3onsauuss — xiaroueBoil ¢akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CcUMOATpU4eckoe (IKOJIOrMYEcKoe), «MIHOBEHHOE
(monumuonan3anus, rudpuanzanus). JJuTeIbHOCTb SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHUS IMapasUTOB M HMX X035€B. MeXaHU3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposBieHHs 3akoHa Xapau—BaiiHOepra», «/IBKyIue CHIIBI  IBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IelcTBHA ecTecTBeHHOro oTOopay, «®Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «Crnoco0sl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMA HACEKOMBIX, dydesa MTHUI] U 3BEepei C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BpIsBICHIE N3MEHYUBOCTH Yy 0COOEH OJTHOTO BUIA».

JladopaTtopnasi pabora «lIpucnocobiienusi OpraHu3MOB U HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHus: MakposBoroluy. [laneonTonornyeckue METOAbl U3YyUEHHS 3BOJIOLUU.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYSHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHaJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
FEHeTUYEeCKHne, OHOXMMHUYECKME M  MAaTeMaTUYeCKHUE METOAbl HM3YYEHHUS  SBOJIOLUH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYul.
HeoOpaTtumocTs 3Bomtoninu. AfantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLINH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodpursy, «CemeHHbIe TAaOPOTHUKKNY, «buoreorpaduueckue
30HBI 3eminy, «Jlpelid koHTUHEHTOB», «PemukThl»y, «HavanbHble cTagum SMOPHOHAIBHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MB), «XpOMOCOMHBIE HAOOpBHI YellOBEKa W MIMMIaH3e», «[maBHBIE
HaIpaBJIEHUS IBOJOLUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha 3emJie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorteza mnepBuuHOro OympoHa Jk. XousmelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHusa. VckomaeMmble OpraHMYECKUE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHHE mepBbIX dKocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUKN XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIOIMS TO3BOHOYHEIX. [Iponcxoxaenne ampuOuil 1 penTHIIni.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHiun kmoueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MpoTepo30H, Naneo30i, Me3030M,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTra W TeOoJOrMYecKuXx ImporeccoB. l[losBienune u
paciBeT XapaKTEepHBbIX OPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHUS U BIMSHUE Ha Ta30BbIH
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COXpaHeHHUs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema onsita JI. [TacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «3Ttansl HeopraHMuecKon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DYKapHOT MyTEM cuUMOHOreHe3a», «CucreMa J>KUBOM HPUPOIB,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PuHmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«ApoMop¢ho3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«HneHucroHorue», «PbI10BDY, «3eMHOBOIHBIEY, «IIpecmbikatomuecs, «IITrmen,
«Mnekonuratommey», «Pa3BuTme KM3HM B apXeWckou apey», «Pa3BuTue IKHM3HHM B



MPOTEPO30MCKON 3pe», «Pa3BuThe KH3HM B MANECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpraHUYeCKOro MUPay.

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas Jjgadoparopuasi padora «MonenupoBanue onbiToB Muuiepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OpPraHMYeCKUX COSAMHEHH B IEPBUYHOM aTMochepe».

JlabopaTopnass paGora «/3yuyeHue U ONHUCAaHUE MHCKONAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckass padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OTZIEIIOBY.

IIpakTnyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo uyenoBeka € OKMBOTHBIMHM. (CHcTeMaTHUeCKOe IOJOXKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpuosioruyecKue, (HU3HO0IOro-0MOXMMHYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOX0K/IeHNE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyume  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaIuM aHTponoreHe3a. PanHue yenmoBekooOpasHble 00e3bsIHBI (IIPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0Je. ABCTPaIONUTEKN —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUAX YEIOBEKa.
MyTtaunonHbIi npouecc U noiumMopdusm. IlonynsnuoHHble BOJIHBL, Apeii¢ TeHOB, MUTpalys U
«3(PexT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonsarue o pace. bonbmme pacel: eBporneouHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (SKBaTOpUAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHcKas). Bpems u
IIyTH pacCEeJICHWs 4YeloBeKa M0 IulaHere. EaMHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buoconnaneHple  uccieqoBaHMS — NpPUpPOAbI  yenoBeka.  MccienoBaHue — KORBOIOLMU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanun



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet u  cxeMbl: «MeETOABI  aHTPOMONIOTUMY», «['OJOBHOW MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbipl», «KpomanboHup», «lIpenku uvenoBekay, «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJIsS KM OKaMEHEJIOCTEH, PeIMETOB MaTepUaIbHOW KyJbTYphl MIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JladopaTtopnasi pabora «l3ydyeHuMe OCOOEHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBS3aHHBIX C IPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosioruu. [loneBble HaOMONEHUS. DKCIIEPUMEHTB B 3KOJIOTUU: MPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY>KAIOILIEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAueHUE DKOJOTMYECKMX 3HAHUM U1 4YEJIOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHpOBaHHE 3KOJOTHYECKOH KyJIbTYpPBHl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «l3ydeHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTaAHUA

Okonoruyeckrue (aKToppl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
DKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYeCcKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHNU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PAaCTEHUHl U >KUBOTHBIX IIO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxsocTts kak skonoruueckuil gakxrtop. [IpucnocobnmeHuss pacTteHuil K MOAJIEp:KaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DPH3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHIA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OMOTHYECKUX B3aUMOJCHCTBHUM IS CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TelI0KpOBHBIE JKUBOTHBIE», «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«IKOocUCTeMa IIUPOKOIUCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOro Jecay, «llemu mutaHus»,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBLIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHuii, dYydena NTHUIl M 3BEped, repOapUMl pACTEHHA, OTHOCSIIUXCS K Trurpoduram,
KcepopuTam, Me30(puTaM, KOMHATHBIE DPACTEHHS JaHHBIX TPYNIN, KOJUJIEKIIUH IKHUBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMu TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Trepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IHMYHBIX OMOTHYECKHUX B3aMMOICHCTBHIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas palora «BpIgBIEeHME NPUCIIOCOOIEHUNH OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JlabopaTopHasi pabdora «AHAaTOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 Pa3HBIX MECT
OoOUTaHU.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyisuuu. [lomynsust kak Onojorudeckasl CucTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNUHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE TOKA3aTEIH MOMYJIALUH:
YHUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKkonornyeckass CTpykTypa momyisinud. OlleHKa YHCICHHOCTH Tomyssud. JlnHamuka
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nonynsnud. KpuBble pocTa uwucieHHOCcTH mnomynsuuu. Kpusble BbDKHMBaHUS. Perymanums



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssiuil. Apeansl BUAOB. BUIbl M MX JKU3HEHHBIE CTPATErHHu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpyKTypa mnonyysinun», «Bo3pactHele mnupamuasl nomyiasuum», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM pa3Iu4YHbIMH OpranuzMamu», «Mopenb skonornueckod Humm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH paCTeHUN K pacCeNCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpPraHMU3MOB B HIKOCHUCTEME: TMPOIYLEHTH, KOHCYMEHTHI, peayueHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B 3KOCUCTEME.

OcHOBHbIE TOKA3aTeNIHN 3KOCUCTEMBI. buomacca n npoaykuus. JKOJIOrHYECKUE TUPAMUIbI
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. [lepBHUHBIE M BTOPUYHBIE CYKIIECCMM M HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBHS Ha Cykieccud. KiuMakcHoe coOOIIECTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. DKOCUCEeMbl MOpel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paszmuumsa Mexny
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢uopa u ¢ayHa.
CunanTponuzanus ropojackoi ¢dayHbl. buomornueckoe #  XO34WCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TNOMYJSLUMA U OSKOCHCTEM B  YCIIOBUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 3kocucteMe», «llenmu muTaHus (macTOMIHAS, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca moclie moxapa», «IKocUcTeMa 03epa», «ArpoleHo3», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi padora «/3ydyenue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
pa3HbIX IKOCUCTEMAX).

IKCKypeusi «IKCKypCHUsl B THIIMYHBINA OMOTreorneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JyT, 03epo, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTembl. JluHammyeckoe paBHOBecue B Oumocdepe. KpyroBopoTel BemecTB |
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ora). PUTMuuHoCTh siBNeHuit B buocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IyCThIHU, TPOIIUYECKUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS JKHUBBIX CHCTEM, OIEHKa HMX pPECYpCHOrO TMOTEHIHala u
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmumel u cxemsl: «I'eochepsr 3emnn», «KpyroBopot azora B mpupoze», «Kpyrosopot
yriiepoja B npupojze», «Kpyropopot kuciopoaa B npuponae», «KpyroBopoTt Boabl B IpUPOIEY,
«OcHoBHBIE OuoMbl cymmy», «Knumatudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cmemannbii  nec», «llupokomuctBennsiit nec», «Crenb», «CaBaHHa», «IlycThIHSIY,
«Tponmyeckuii necy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IYIIHOM cpenpl. OxpaHa Bo3AyxXa. 3arps3HEeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIMUITBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansembie npupoansie Tepputopun (OOIIT). Borannyeckue cajasl U 300JI0THYECKHE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpasus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuontvie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemHuix 5KocUcmeM.

JleMoOHCTpanuu

Tabmunpl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHUe TUAPOCcepb,
«3arpszHenne mouBbl», «llapaukoBeiii  3ddekr», «Ocobo oxpaHsiemMble NPUPOAHBIC
TEPPUTOPUNY, «MOJENN YyIPaBISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HaHHME OOYYAlOIIMMHCS  POCCHMCKOW  Ipa)KAaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueéayuu K OOy4deHUIO OWOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX
yOEKAEHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MUCTOPUUYECKUX TPAJAULUNA pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, IPUCYIIUMHU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
cnocobHocmu cmaeums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COHUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMM, IIPUHATBIMU B
o0miecTBe TMpaBWIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHHMSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSIKY, YETIOBEKY TPyJa M CTapIIeMy MOKOJIEHUIO, B3aUMHOIO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN Cpee.

JInaHOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «buomorus» M0MmKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIUXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
paclIipeHre KU3HEHHOTO OIbITa U OMbITA JAEITEIbHOCTH B IMPOIIECCE Pealn3alliid OCHOBHBIX
HAIPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpasaIaHCKOro BOCUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMM  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaXKEHHE 3aKOHA U
MIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘I€6HBIX ITPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IGfICTBI/IS[X HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLOECCC COBMECTHOI'O BBINMOJIHCHUA y‘—Ie6HBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aaa4d, YBaXUTCIIBHOTO OTHOIICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUI0 M MaMATHUKAM IPUPOJBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJ0TUY, TOHUMAaHUS 3HAY€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENSM, CO3JaHUIO CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3MYeCKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJCH;

OCO3HAHUE TOCJIEICTBUI W HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUST aTKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATh U CAMOCTOSTENHHO  BBITIONHATH  TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3au4HbIM cdepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUMN ISl OKPYKAIOIIEeH Cpeibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
IpU pEHICEHUH MPOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM MPUPOAOINOIH30BAHUEM (COOIIOCHHE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOH KYyJIbTYpbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHHUKaTUBHOW M COLMAIbHOW MpPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JHalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KyJIbTYPbl KaK CpEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE creuupuKU OMOJIOTMM KaK HAayKH, OCO3HAaHUSA €€ poiau B (OPMUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpyKaroIlieM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YeloBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOEeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JUIsl COBPEMEHHOW IMBMIIM3AIMU: 00eCreYeHUs
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus rnepexoia K ycTOWYMBOMY Pa3BUTHIO, PAallMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KyJbTYpbl, €CTECTBEHHO-HAy4YHOHl TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJMyyaeMble 3HAHMUS I aHalIW3a M OObBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHUpa M NPOMCXOJAIIMX B HEM HU3MEHEHHMH, yMEHHUe JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOrMH B COOTBETCTBHUHM C JKM3HEHHBIMH
MOTPEOHOCTSIMHU.



METAINPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHUS y4eOHOTO mpeamera «BbHOoJOTHs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TI03HABaTelIbHbIC, KOMMYHHKATUBHBIC, PETYJSTHBHBIC), 00CCIICUHBAIOIINEC
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOlIUXCS;
CHOCOOHOCTh o0yyaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpCAJIbHbIC Y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM MPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCABHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC
yueOHBIC JICHCTBUS, COBMECTHAS JICATEIILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (DOPMYJTHMpOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHUU 3HAaHUK TNPUEMBI JIOTMYECKOTO MBIIUICHUs (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH KX XapaKTEPHBIC MPU3HAKK, YCTAHABIINBATE CBS3H C IPYTHMH ITOHSATHSIMH ),

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXJEHUS (MHIyKTUBHBIC, JCIyKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEICTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTax, a TakKe MPOTUBOPEUYHIl pPa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTH, OIICHWBATH COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(bopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
runore’y €€ peuieHusl, HaxOAuThb AapryMEHThl ISl J0Ka3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IOJYYEHHBIE B XOJE pEUICHMs 3aJaud pe3yJbTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBI OIbIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBapsX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOoChl M TNPUMEHATh pa3IMYHbIE METO/Abl NIpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaNbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIH30BaTh HAYYHBINH S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLrel: TpUMEHITh XUMHYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBgi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH AeHCTBUSIMH:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpelaraeMoil 3aJayd, Y4MUThIBaTb MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS U B3aUMOJEHCTBUS, MOHMMAThb HaMEpPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JNEHCTBUH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH A€l CTBUSIMU:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABIEHUS NpoOJieM M UX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M MIPOSBICHUIO IMPOKON IPYAULIMHN B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKECHHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOAep)KaHMs ydeOHoro mnpenmera «buonorus» Ha
yriay0IEHHOM YPOBHE OpUEHTUPOBAHKI Ha o0ecriedueHre npodribHOro 00ydeHus 00yJaronuXcs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OMOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX cUTyauusx. [IpeameTHbie pe3ysbTaTel IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHUHbBI MHpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelieHny IpodieM paloOHaIbHOIO IPUPOIONIOIB30BaHMS, O BKJIAJE POCCUHCKUX U 3apyOeKHbIX
yU€HBIX B pa3BUTHE OUOJIOTUY;

BJIaJICHUE CHCTEMON OHOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOIOJArarolue
OMOJOTHYECKHE TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTaboJiu3M, IrOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacieAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHMS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMYECKHUX pPSAIOB B HacieAcTBeHHOW wu3MeHunBoctu H. M. Basuiosa), npuHIumbsI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
MCCJIEIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHIE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NIPU3HAKUA: BUPYCOB, KJIETOK IPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMUX B OpraHU3Max pAacTeHUH, KUBOTHBIX U
YeJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHesa, IMOpuoreHe3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXKIY OPraHAMHU U CHCTEMaMU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YElIOBEKa M WX (QYHKIMSIMH, MEKIy CHCTEMaMHU OPTaHOB U WX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
UKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBIISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE peliath OWOJIOTMYECKUE 3a7add, BBISBISTH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAaKTHUYECKHUE PabOThI, COONIONATh MpaBWiia IpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyIOBAaHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATTU3UPOBATD MTOJIyYCHHBIE PE3YJIbTAThI U JAeNaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEIWIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MyOJUYHO IPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayieit mpodecCHOHaIbHOM NesITeNbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHUCTBA, MUILIEBON
INPOMBIIIICHHOCTH, YTIyONATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpTraHu3aIMsaX CpeIHero MpohecCuOHaTBLHOTO U BBICIIEro 00pa3oBaHUs.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH AKOJIOTHUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONOIB30BaHUsA, U B (OPMHUPOBAHMH ILIEHHOCTHOI'O OTHOIIEHUS K
npupojie, oOIIECTBY, YEIOBEKY, O BKJIaJI€ POCCUUCKUX M 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

yMEHHE BJIaJIeTh CUCTEMON OMONIOTUYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTeHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIIOJATAIONIUX OWOJIOTHYECKUX TEPMUHOB U TOHITHHA (BHII,
sKocucteMa, Ouochepa), Oumonormdyeckue Teopun (dBomtonronHas Teopuss Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomorun), yderus (A. H. CeepmoBa — 0 MyTsSX U HANpaBICHHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bapa), npasuna (Muaumyma 1O. Jlubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKNX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAHUE, H3MEpPEHUE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAaMU BBISBICHHUS M OLIEHKHM AHTPOIOICHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUI000pa30BaHMsl, BIUSHUS ABMKYILIUX CUJI 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBAaThb B3aMMOCBA3M MEXAY IPOLIECCAMU DJBOJIOLUHU, JBIKYIIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AHTPOIOI€HHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTMYECKUMHU HpoLleccaMM U SBJICHMSMH, JelaTh BBIBOJBl U
IIPOrHO3bI HA OCHOBAHMH II0JIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIIBUIaThb THUIIOTE3bl, IMPOBEPSITb HX OKCIEPUMEHTAIbHBIMUA CpPEICTBAMH,
bopMyaupys Lesb UCCIeI0BaHUs, aHATIM3UPOBATh OJYUYEHHbIE PE3YJIbTaThl U JIe/IaTh BHIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOLIECTB, W IMyOJMYHO MPEJCTABIATH
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOP OyIy1ei mpodeccuoHalbHON AEATEIbHOCTU B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HalpaBlICHHBbI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/l

HaunmeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHbIE (M (ppoBbIe)

nporpamMmsbl Bcero KoHTposibHbI Ipakruyeckue | 00pa3oBaTebHBIE PECYPCHI
e padoThl padoThI
1 Buosorus kak Hayka 1 bubaunoreka ITOK https://m.edsoo.ru/7f413368
2 JKuiBbIe CHCTEMBI M UX M3yUCHUE 2 bubaunoreka I{OK https://m.edsoo.ru/7f413368
3 Buonorus KieTku 2 0.5 Bubmnoreka ITOK https://m.edsoo.ru/7f413368
4 XUMHUUecKas OpraHu3anus KISTKA 10 1 1 bubnuoteka L{OK https://m.edsoo.ru/7f413368
5 Crpoenue 1 GYHKIMU KICTKA 8 2 bubaunoreka ITOK https://m.edsoo.ru/7f413368
6 OOMeH BEIIEeCTB U NMPEBPAICHUE YHEPTHH B 9 1 bubaunoreka ITOK https://m.edsoo.ru/7f413368
KJIETKE
7 Hacnencreennast nHdopmaius U peanu3alms 9 1 0.5 bubnunoreka I{OK https://m.edsoo.ru/7f413368
e€ B KIIETKE
8 JKW3HEHHBIN UK KIIETKU 6 1 1 Bubmnoreka ITOK https://m.edsoo.ru/7f413368
9 CtpoeHnue u GYHKIHMU OpPraHH3MOB 17 1.5 bubnumoreka L{OK https://m.edsoo.ru/7f413368
10 Pa3mHOXeHHE 1 pa3BUTHE OPraHU3MOB 8 1.5 bubnumoreka [{OK https://m.edsoo.ru/7f413368
11 I'eHeTHKa — HAyKa O HACIICICTBEHHOCTH U 2 0.5 Bubmnorexa ITOK https://m.edsoo.ru/7f413368
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10 1 1 bubnunoreka I{OK https://m.edsoo.ru/7f413368
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubnunoreka I{OK https://m.edsoo.ru/7f413368
14 I'eneruka yeaoBeka 3 0.5 Bbubmnorexa ITOK https://m.edsoo.ru/7f413368
15 Cenexiyst OpraHu3MoB 4 1 bubnunoreka I{OK https://m.edsoo.ru/7f413368
16 BHOTEXHOIIOTHS M CHHTETHYECKAsT OHOJIOT s 4 Bubmnorexa ITOK https://m.edsoo.ru/7f413368
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 13
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11 KJIACC

Ne n/m HaumenoBanme pa3aesioB u TeM nporpammsel | KosimdecTBo yacos JuiekTpoHHBbIE (1U(pPOBbLIE)
Bceero KonTposabHbie IpakTHyeckne o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 3apokaIeHUE ¥ Pa3BUTHE SBOJOIIMOHHBIX 4 bubmnorexka [IOK
MPe/ICTaBICHHI B OMOJIOTHU https://m.eds00.ru/7f413368
2 MUKPO3BOTIOIUS U €€ Pe3yIbTaThl 14 2 Bubnmoreka IIOK
https://m.edso0.ru/7f413368
3 MaxkposBoittonius U €€ pe3yabTaThl 6 1 bubnuoreka [IOK
https://m.edso0.ru/7f413368
4 IIponcxoxneHue u pa3BUTHE KU3HU Ha 3eMile 15 1 15 bubnuorexa LIOK
https://m.edso0.ru/7f413368
5 [IpoucxoxaeHue YenoBeKka — aHTPOIIOTeHE3 10 1 1 bubnuoreka [IOK
https://m.edso0.ru/7f413368
6 DKOJOTHsI — HayKa O B3aUMOOTHOIICHUX 3 0.5 bubmmorexa [IOK
OPraHW3MOB M HaJJOPTaHU3MEHHBIX CHCTEM C https://m.edsoo0.ru/7f413368
OKpYy>Karolllen cpeion
7 Opranu3msl 1 cpefa OOUTaHUS 9 1 1.5 Bubmmorexa [JOK
https://m.edso0.ru/7f413368
8 DKOJIOTHS BUJIOB U MOIYJISIUI 9 0.5 Bu6nuoreka IJOK
https://m.edso00.ru/7f413368
9 DKOJI0THsI COOOIIECTB. DKOJIOTUICCKHE 12 1 0.5 Bubnuoreka [IOK
CHCTEMBI https://m.edso0.ru/7f413368
10 buocdepa — rmobanpHast SkocucTeMa 6 Bbubnuorexa LIOK
https://m.eds00.ru/7f413368
11 UYenoBek U OKpy’Karolias cpeia 6 1 Bubmoreka [JOK
https://m.eds00.ru/7f413368
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 102 6 75
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne | Tema ypoka KoanyectBo yacoB Hara DJIeKTpoHHBbIe HH(POBBIE
n/n Bcero KonTpoabunie | [IpakTudeckue u3ydeHusl | 00pa3oBaTeJbHBIE PECYPChI
padoThI padoThI
1 Burosorns kak KOMIUIEKCHAS HayKa H 1 https://resh.edu.ru/subject/lesson/3827/consp
KaK 4acTh COBPEMEHHOTr0 00IIeCcTBa ect/118939/

2 JKuBbIe CUCTEMEI M KX CBOMCTBA 1 https://oblakoz.ru/conspect/490680/sovremen
noe-opredelenie-zhizni-zhizn-i-
termodinamika

3 YpoBHEBas OpraHU3aIys KUBBIX 1 https://foxford.ru/wiki/biologiya/urovni-

CUCTEM strukturnoy-organizatsii-zhivogo
4 VicTopust OTKPBITHS M H3yUYCHHUS KICTKH. 1 https://foxford.ru/wiki/biologiya/obschie-
Knerounas teopust printsipy-stroeniya-kletok-kletochnaya-
teoriya-pro-i-eukarioty

5 MeTo/1bI MOJIEKYJIIPHOM U KJIETOYHOMN 1 0.5 https://oblakoz.ru/conspect/529659/metody-

6uosoruu. [IpakTudeckas padbora molekulyarnoy-i-kletochnoy-bioloqii
«/3yueHne METO/I0B KIETOUHON

ouonorun (xpomarorpadusi,

anektpodopes, muddepeHnnaIbHoe

ueHtpudyruponanue, [TLP)»

6 XHUMHUECKHUH COCTaB KIIETKH 1 https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-6b511a47-798e-41af-b418-
3dffe6ff58f9

7 MuHepaibHbIE BEIECTBa KIIETKH, UX 1 https://www.yaklass.ru/p/biologia/9-

OnororuyecKast pojib klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-54389eb5-7¢cc9-4d45-9583-
ac2dd701f525

8 OpraHudeckre BeIecTBa KISTKH — 1 0.5 https://www.yaklass.ru/p/biologia/10-

Oenxu. JlabopaTopHas paboTa klass/stroenie-i-sistemy-
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«Ob6HapykeHne OeTKOB ¢ TIOMOLIBIO
Ka4eCTBEHHBIX PEaKIMi»

zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-

6844008/re-0786b579-9878-4b50-98c7-
daB89da8al8da

9 CaoiicTBa, knaccudukams u GyHKIHNA https://www.yaklass.ru/p/biologia/9-
OEJIKOB klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-16dbf5c6-269d-4e58-898d-
40de7e27b725
10 | OpraHuueckue BeUIeCTBA KICTKH — https://www.yaklass.ru/p/biologia/9-
YTJIEBOIBI Klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-aa0al137e-9610-43bc-aaf7-
785a70aa36ab
11 | OpraHuyecKue BEeIIeCTBa KICTKH — https://www.yaklass.ru/p/biologia/9-
JIANUBI klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-3efae21c-600b-43c0-b291-
ec1fc417c¢986
12 | Hykneunossie kucinotsl. JIJHK u PHK. 0.5 https://www.yaklass.ru/p/himija/10-
JlabopatopHast pabota «HccienoBanue klass/azotsoderzhashchie-soedineniia-
HYKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 6852270/nukleinovye-kisloty-dnk-rnk-
KJIETOK Pa3IMIHBIX OPTaHU3MOBY 5970859/re-e6fda259-a392-4098-9d97-
0902d975e552
13 | Crpoenue u ¢pynkuuu ATD. Ipyrue https://lc.rt.ru/classbook/biologiya-10-
nykieosuarprdocharsr (HTD) klass/videouroki-osnovy-tsitologii-492/2925
14 CexBenupoBanue JHK. Meroast
TCHOMUKHU, TPAHCKPUIITOMHUKH,
IIPOTEOMUKH
15 | Metopl CTPYKTYypHO#T OHOIOTHH https://oblakoz.ru/conspect/490685/kak-
atomy-soedinyayutsya-mezhdu-soboy
16 Tunst knetok. [IpokapuoTuueckas https://oblakoz.ru/conspect/490703/prokarioti
KJIETKA cheskaya-kletka-osobennosti-stroeniya
17 | CtpoeHne 3yKapHOTHUECKOM KIIETKH. 0.5 https://foxford.ru/wiki/biologiya/stroenie-
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[Ipaktuueckas padora «3zyueHue
CBOMCTB KJIETOYHON MeMOpaHbD»

kletok-eukariot-odnomembrannye-organelly-
yadro

18 | IloBepXHOCTHBIN annapaT KICTKH

19 | OnnoMeMOpaHHBIE OPTAHOMIBI KIETKH. 0.5 https://foxford.ru/wiki/biologiya/stroenie-
[IpakTuueckas padora «M3ydeHue kletok-eukariot-odnomembrannye-organelly-
JIBHYKEHUSI [IUTOILIA3MBI B yadro
PaCTHTENIbHBIX KICTKAX)»
20 | HemeMOpaHHBIE OpPraHOMIBI KIIETKH https://foxford.ru/wiki/biologiya/stroenie-
kletok-eukariot-nemembrannye-organelly
21 | TTomyaBTOHOMHBIE OPTaHOU/IBI KIETKH: 0.5 https://foxford.ru/wiki/biologiya/stroenie-
MHUTOXOH/IPHH, TUIACTH/IBL. kletok-eukariot-dvumembrannye-organelly
JlaboparopHas padora «HccnenoBanue
MTa3MOJTH3a | JETIa3MOoJn3a B
PaCTHTENILHBIX KICTKAX)»
22 | Crpoenue U QyHKIUH sapa https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/sushchnost-kletochnoi-teorii-
poverkhnostnyi-apparat-kletki-tcitoplazma-
ia_-16038/re-d2f21clc-cf21-4f90-a595-
c41d7d2f7daa
23 | CpaBHHTENIbHAS XapaKTEPUCTHKA 0.5 https://www.yaklass.ru/p/biologia/9-
KJIETOK 3yKapuoT. JlaboparopHast klass/stroenie-i-sistemy-
pabota «/3ydeHne CTpOSHUS KIETOK zhizneobespecheniia-kletki-17330/kletki-
Pa3IHYHBIX OPraHH3MOBY» predstavitelei-raznykh-tcarstv-16039/re-
2367a547-3a33-4ce5-8734-410a17e08c7f
24 | AccuMWIALNA U JUCCUMUISILIASL — IBE https://www.yaklass.ru/p/biologia/8-
CTOPOHBI MeTabonm3Ma. Turmel oOMeHa klass/protcessy-obmena-veshchestv-v-
BemiecTB. JlaboparopHas paboTa organizme-16297/obmen-veshchestv-i-
«M3yvyeHune KaTaIuTHISCKOM prevrashchenie-energii-16298/re-e5c7356a-
aKTUBHOCTH (pepMEHTOB (Ha IprMepe 8e68-4ade-ac2e-1dc26d43851b
aMMIIa3bl WK KaTaaasbl)y

25 depMeHTATUBHEIN XapakTep peakiuit 0.5 https://www.yaklass.ru/p/biologia/10-

KJIETOYHOr0 MeTabonn3ma.
JlaGopatopnas pabdora «3yuenne
(hepMEHTaTUBHOTO pacUIeTICHUs
MEPOKCHJIA BOJIOPO/IA B PACTUTEIBHBIX

klass/vnutrikletochnye-biokhimicheskie-
reaktcii-6844011/metabolizm-kletochnoe-
dykhanie-6844012/re-d131bdf3-cc42-49a7-
b069-c90c826bd31f
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1 KNUBOTHBIX KICTKax»

26 | benku-akTHBATOPHI U OENKHU- https://oblakoz.ru/conspect/490694/fermenty
HHTHOUTOPBI
27 | ABToTpO(HBII THIT OOMEHA BELIECTB https://foxford.ru/wiki/biologiya/sposoby-
polucheniya-energii-zhivymi-organizmami-
tipy-metabolizma
28 | dorocuHTE3 https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-
reaktcii-6844011/avtotrofnoe-i-
geterotrofnoe-pitanie-kletki-fotosintez-
6844014/re-7b567a47-451a-4b63-a985-
9978ab5b4da8
29 | XemocwunTes. JlJaboparopHas paborta 0.5 https://oblakoz.ru/conspect/490710/energiya-
«CpaBHeHHE MPOIeccoB (POTOCHHTE3A U dlya-prokariot-hemosintez-bakterialnyy-
XEMOCHHTE3a» fotosintez
30 | AnaspoOHbIe OpraHu3MBbl. Buasl https://foxford.ru/wiki/biologiya/biologiches
opokenus. JlTabopaTopHast paboTa koe-okislenie-anaerobnyy-etap-kletochnogo-
«CpaBHeHHE MPOIIECCOB OPOKESHUS U dyhaniya
JBIXaHU
31 | AdpoOHBIC OpraHU3MBbI. DTAITbI https://www.yaklass.ru/p/biologia/10-
HHEPreTHYECKOro oOMeHa klass/vnutrikletochnye-biokhimicheskie-
reaktcii-6844011/metabolizm-kletochnoe-
dykhanie-6844012/re-e26dbb79-df5c-4cfe-
8734-e958c9ea5cf9
32 | DHeprus MeMOpPaHHOTO TpalueHTa
npotoHOB. CunTe3 AT®: pabora
npotoHHOM AT®-cunTa3bl
33 Peaknuu MaTpuyHOTO CHHTE32 https://oblakoz.ru/conspect/529676/reakcii-
matrichnogo-sinteza-replikaciya-dnk-
biosintez-belka
34 TpaHckpuTIMs — MaTPUYHBIN CHHTE3 https://foxford.ru/wiki/biologiya/transkriptsiy
PHK a-sozrevanie-rnk-tipy-rnk
35 | Tpaucusims u e€ dTarbl https://foxford.ru/wiki/biologiya/translyatsiya
-biosintez-belka
36 Konuposanue amunokucinot. Pons
pubocomM B OMocuHTe3e Oenka
37 | Oprauuzanus reHoMa y MPOKapruoT U https://resh.edu.ru/subject/lesson/3939/main/
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JYKapUOT 105169/

38 | MosneKy sipHbIC MEXaHU3MBI https://foxford.ru/wiki/biologiya/regulyatsiya
OKCIPECCHU TEHOB Y 3YKAPHOT -aktivnosti-genov-operony-u-bakteriy

39 | Bupycel — BHeKkJIeTOUHBIE (POPMBI 0.5 https://foxford.ru/wiki/biologiya/virusy-
YKU3HU U OOJTUTAaTHBIC TIAPA3UTHI, nekletochnaya-forma-zhizni
[Ipaxtrueckas padora «Co3nanue
MOJICITH BUPYCa»

40 | BupycHsie 3a005eBaHHA YeTIOBEKA,
JKUBOTHBIX, pACTEHUHI

41 | HaHOTeXHOIOTUH B OMOJIOTHU U https://resh.edu.ru/subject/lesson/5757/consp
MEIUIIHE ect/148279/

42 | JKusHeHHBIN MUK KIETKA https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022

43 | Marpuunsiii cunre3 JJTHK https://resh.edu.ru/subject/lesson/5352/consp
ect/295779/

44 | Xpomocowmsl. JlabopaTopHast pabota 0.5 https://resh.edu.ru/subject/lesson/5352/consp

«M3yueHre XpoMOCOM Ha TOTOBBIX ect/295779/
MHUKpOIpenapaTax

45 | JleneHue KIETKH — MHTO3 https://externat.foxford.ru/polezno-znat/wiki-
biologiya-delenie-Kkletki-mitoz-mejoz

46 | Tumel kiieTok. KapuokuHes u 0.5 https://www.yaklass.ru/p/biologia/10-

nutokuHe3. JlaboparopHas paboTta klass/razmnozhenie-zhivykh-organizmov-
«HabnroneHre MUTO3a B KIIETKAaX 6844021/zhiznennyi-put-kletki-6844022/re-
KOHYMKA KOpEIIIKa JiyKa (Ha TOTOBBIX d2cfdb6b-a28a-4ead-8165-f2c6d950694b
MHUKpoTpenapaTax)»

47 | Perynsumus >KH3HEHHOTO IIAKJIA KIETOK https://foxford.ru/wiki/biologiya/kletochnyy-
tsikl-ponyatie-o-differentsirovke-stvolovye-
kletki

48 | OpraHusM Kak eIuHOe 11eJ10€

49 | Tkanu pacrenuii. JlabopaTopHas 0.5 https://oblakoz.ru/conspect/490717/kletki-

pabota «/3ydeHune TKaHeH pacTCHUIDY rastitelnyh-tkaney-zhivye-kletki-prostyh-
tkaney

50 TkaHu >KUBOTHBIX U YEJIOBEKA. 0.5 https://foxford.ru/wiki/biologiya/tkani-

Jlaboparopnas pabora «H3yuenne zhivotnyh
TKaHEH )KMBOTHBIX»
51 | Opransl. CucTeMbl OpraHoB. 0.5



https://resh.edu.ru/subject/lesson/3939/main/105169/
https://foxford.ru/wiki/biologiya/regulyatsiya-aktivnosti-genov-operony-u-bakteriy
https://foxford.ru/wiki/biologiya/regulyatsiya-aktivnosti-genov-operony-u-bakteriy
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni
https://resh.edu.ru/subject/lesson/5757/conspect/148279/
https://resh.edu.ru/subject/lesson/5757/conspect/148279/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://resh.edu.ru/subject/lesson/5352/conspect/295779/
https://resh.edu.ru/subject/lesson/5352/conspect/295779/
https://resh.edu.ru/subject/lesson/5352/conspect/295779/
https://resh.edu.ru/subject/lesson/5352/conspect/295779/
https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz
https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-ponyatie-o-differentsirovke-stvolovye-kletki
https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-ponyatie-o-differentsirovke-stvolovye-kletki
https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-ponyatie-o-differentsirovke-stvolovye-kletki
https://oblakoz.ru/conspect/490717/kletki-rastitelnyh-tkaney-zhivye-kletki-prostyh-tkaney
https://oblakoz.ru/conspect/490717/kletki-rastitelnyh-tkaney-zhivye-kletki-prostyh-tkaney
https://oblakoz.ru/conspect/490717/kletki-rastitelnyh-tkaney-zhivye-kletki-prostyh-tkaney
https://foxford.ru/wiki/biologiya/tkani-zhivotnyh
https://foxford.ru/wiki/biologiya/tkani-zhivotnyh

JlaboparopHas pabdora «/3yuenue
OPraHoB I[BETKOBOT'O PACTECHHSD»

52 | Omopa Tena opraHu3MoB https://oblakoz.ru/conspect/490718/Kkletki-
rastitelnyh-tkaney-mertvye-kletki-prostyh-i-
slozhnyh-tkaney

53 | JIBmkeHHe OPraHU3MOB https://resh.edu.ru/subject/lesson/6379/consp
ect/278092/

54 | Ilutanue opraHu3MoB

55 | [Intanne MO3BOHOYHBIX YKUBOTHBIX.

HnmeBapnTeanaﬂ CHUCTCMA YCJIOBCKA

56 | JIpixaHue OpraHu3MOB https://oblakoz.ru/conspect/529683/dyhanie-
organizmov

57 JIpIXaHue TTO3BOHOYHBIX KUBOTHBIX U

YCJIOBCKA

58 | TpaHCHOPT BEmIECTB Y OPraHU3MOB

59 | KpoBeHocHas cucTemMa MO3BOHOYHBIX

JKNBOTHBIX N YCJIIOBCKA

60 | Beimenenue y opranuzmMoB

61 3amuTa y OpraHu3MoB

62 | ImmyHHas cuctema 4eoBeka https://resh.edu.ru/subject/lesson/5558/consp
ect/

63 | PasapakuMocCThb U peryJsIsiius y https://oblakoz.ru/conspect/490722/kletki-

OpraHu3MOB tkaney-zhivotnyh-kletki-nervnoy-tkani

64 | I'ymopanbHas peryssius u https://www.yaklass.ru/p/biologia/8-

9HJIOKPUHHASI CUCTEMA )KUBOTHBIX H klass/gumoralnaia-reguliatciia-

YyeJ0BeKa 16127/neirogumoralnaia-reguliatciia-i-ee-
narusheniia-16302/re-d1dfeb4c-76b3-4de3-
93b7-b4a92fed16a6

65 ®opMBbI pa3MHOKEHHS OPTaHU3MOB https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/tipy-razmnozheniia-organizmov-
6844024

66 [TomoBoe pazMHOXKeHHE https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/tipy-razmnozheniia-organizmov-
6844024

67 | Meiio3 https://www.yaklass.ru/p/biologia/10-
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https://resh.edu.ru/subject/lesson/6379/conspect/278092/
https://resh.edu.ru/subject/lesson/6379/conspect/278092/
https://oblakoz.ru/conspect/529683/dyhanie-organizmov
https://oblakoz.ru/conspect/529683/dyhanie-organizmov
https://resh.edu.ru/subject/lesson/5558/conspect/
https://resh.edu.ru/subject/lesson/5558/conspect/
https://oblakoz.ru/conspect/490722/kletki-tkaney-zhivotnyh-kletki-nervnoy-tkani
https://oblakoz.ru/conspect/490722/kletki-tkaney-zhivotnyh-kletki-nervnoy-tkani
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https://www.yaklass.ru/p/biologia/8-klass/gumoralnaia-reguliatciia-16127/neirogumoralnaia-reguliatciia-i-ee-narusheniia-16302/re-d1dfeb4c-76b3-4de3-93b7-b4a92fed16a6
https://www.yaklass.ru/p/biologia/8-klass/gumoralnaia-reguliatciia-16127/neirogumoralnaia-reguliatciia-i-ee-narusheniia-16302/re-d1dfeb4c-76b3-4de3-93b7-b4a92fed16a6
https://www.yaklass.ru/p/biologia/8-klass/gumoralnaia-reguliatciia-16127/neirogumoralnaia-reguliatciia-i-ee-narusheniia-16302/re-d1dfeb4c-76b3-4de3-93b7-b4a92fed16a6
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
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https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0

klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0

68 | I'amerorenes. O0pa3oBaHUE U Pa3BUTHUE 0.5 https://foxford.ru/wiki/biologiya/gametogene
MTOJIOBBIX KJIETOK. JTaGopaTopHas Z-i-oplodotvorenie
pabota «/3yueHre CTpPOSHHS TOJTOBBIX
KJICTOK Ha TOTOBBIX MUKpPOIpEapaTaxy

69 | MnauBuayansHOE pa3BUTHE https://www.yaklass.ru/p/biologia/10-
OpraHu3MOB — OHTOTCHE3 klass/razmnozhenie-zhivykh-organizmov-

6844021/etapy-individualnogo-razvitiia-
organizmov-ontogenez-6844026

70 | Bakyazka OpraHoOB M TKaHEH U3 https://resh.edu.ru/subject/lesson/5630/consp
3apOBIIIEBBIX JTHCTKOB ect/132919/

71 | Poct u pa3BUTHE KUBOTHBIX. 0.5 https://oblakoz.ru/conspect/529694/istoriya-
JlaboparopHas pabora «BrisiBicHue stanovleniya-i-razvitiya-genetiki
MPU3HAKOB CXOJICTBA 3apOJIbIIIIeH
MO3BOHOYHBIX )KHBOTHBIX»

72 | PazMHOXeHHME U pa3BUTHE PACTCHHH. 0.5
JlaboparopHas pabora «CtpoeHue
OpPraHOB Pa3MHOXCHHUS BBICIINX
pacTeHum»

73 | WcTopusi CTAaHOBJICHUS U Pa3BHUTHSI https://oblakoz.ru/conspect/529694/istoriya-
ICHETUKH KaK HayKH stanovleniya-i-razvitiya-genetiki

74 | OCHOBHBIE ITIOHATHS U CUMBOJIbI 0.5 https://oblakoz.ru/conspect/529695/osnovnye
renetuku. JlaboparopHas paborta -ponyatiya-i-simvoly-genetiki
«Jlpo3odmna kak 00BEKT TEHETHIESCKIX
HCCIEAOBAHUID)

75 3aKOHOMEPHOCTH HACIICJIOBAHUS 0.5 https://www.yaklass.ru/p/biologia/9-
MpHU3HAKOB. MOHOTHOPHIHOE klass/zakonomernosti-peredachi-
ckpemuBanue. [IpakTudeckas pabora nasledstvennykh-priznakov-

"UzyueHne pe3yibTaToB 307291 /nasledovanie-priznakov-pri-
MOHOTHOPHUIHOTO CKPEIINBAHUS Y monogibridnom-skreshchivanii-307293/re-
npo30dus" ee5a01d0-35¢3-4¢11-a3b8-231b5148e550

76 | [TuTonorn4yecKkue OCHOBBI https://www.yaklass.ru/p/biologia/9-

MOHOI‘I/I6pI/I)1HOI‘O CKpCIIMBaHUA

klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
307291/nasledovanie-priznakov-pri-
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https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-ee5a01d0-35c3-4c11-a3b8-231b5148e550
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https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-c48f2065-b8eb-499f-ab4c-f02f5f47ea3e
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https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-c48f2065-b8eb-499f-ab4c-f02f5f47ea3e

monogibridnom-skreshchivanii-307293/re-
c48f2065-b8eb-499f-ab4c-f02f5f47eale

77

AHanmm3upyroliee CKpenuBaHme.
HenomHoe noMuHupoBaHue

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-

307291 /analiziruiushchee-skreshchivanie-
307294

78

JAurnOpuaHoe cKperuBaHuye.
[IpakTnueckas padora «3ydenne
pe3yabTaTOB AUTHOPUIHOTO
CKPELIMBaHUS Y IPO30(HIIBI»

0.5

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-6844035/re-
2aa42a3e-c2c6-47ec-9d5¢-0502¢2b001f1

79

IuTonornveckmue OCHOBBI
JIUTAOPUTHOTO CKPEIUBAHUS

https://resh.edu.ru/subject/lesson/4725/consp
ect/107946/

80

CueruieHHOE HacJIeJOBaHNE TIPU3HAKOB

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo -6844041/re-74f99eab-fchc-42aa-a10f-
Oeadebecc2la

81

XpoMOCOMHas TEOPHSI
HaCJIEICTBEHHOCTU

https://resh.edu.ru/subject/lesson/4755/consp
ect/118827/

82

I'eneTnka noia

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-

polo -6844041/re-6eac54fd-a96b-4a59-9fe2-
360178294119

83

I'eHoTHun Kak 1eJIOCTHAA cUCTEMA

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/genotip-kak-tcelostnaia-sistema-
6844039/re-2fa7f8a6-8b18-457f-bf99-
d2d51e2fee8a
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https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035/re-2aa42a3e-c2c6-47ec-9d5c-0502c2b001f1
https://resh.edu.ru/subject/lesson/4725/conspect/107946/
https://resh.edu.ru/subject/lesson/4725/conspect/107946/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-74f99ea6-fcbc-42aa-a10f-0ea4ebecc21a
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a

84 | 'eHeTUYECKHIA KOHTPOJIb PA3BUTHS https://foxford.ru/wiki/biologiya/zadachi-i-
pacTEHH, JKHBOTHBIX U YEIOBEKA metody-genetiki-cheloveka
85 | M3MeHYHBOCTH MPU3HAKOB. BHIbI https://oblakoz.ru/conspect/529706/izmenchi
H3MCHUYHMBOCTH vost-vidy-izmenchivosti
86 | MonudukanroHHasi U3BMEHYUBOCTb https://www.yaklass.ru/p/biologia/9-
klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-
organizmov-249359/re-60e71a5f-0118-4b96-
87b2-fcccfd967f63
87 | BapmannoHHBIH psi ¥ BapHallMOHHAS 0.5
kpuBas. JlaboparopHas padora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIn(pUKAITMOHHON N3MEHIYNBOCTH.
ITocTpoeHure BaprallmOHHOTO psia U
BapHallMOHHON KpHUBOI»
88 | I'eHoTHIIHUECKAS M3MEHUYHNBOCTS. https://foxford.ru/wiki/biologiya/vidy-
KomOuHaTHBHAS! H3MEHUHBOCTb nasledstvennoy-izmenchivosti
89 | MyraruoHHasi U3MEHYHUBOCTb. 0.5 https://www.yaklass.ru/p/biologia/10-
IpakTrueckas padbora «MyTanuu y klass/zakonomernosti-peredachi-
APp0o30QuIIbl (Ha TOTOBBIX nasledstvennykh-priznakov-
MHKpOITpenaparax )» 6844028/mutatcionnaia-izmenchivost-
6844043
90 | 3aKOHOMEPHOCTH MYTAIMOHHOTO
mporiecca. DNUTeHeTHKa U
SIUTCHOMHKKA
91 | I'eneruka venoBeka. [IpakTudeckas 0.5 https://resh.edu.ru/subject/lesson/3653/consp
pabota «CocTaBieHHE U aHAIN3 ect/
POAOCIOBHON
92 | MeTobl MEUIIMHCKON T€HETUKH https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/istoriia-
razvitiia-znanii-o-zakonomernostiakh-
nasledovaniia-priznakov-6844029/re-
ce485198-c3a5-451b-a020-0c82d6b45d00
93 | 3HaucHUE MEUIIMHCKON TeHETHKH B

MpEaAOTBpalICHUU U JICUCHHUU
FeHEeTHYECKUX 3a00JICBaHMH YeJIOBEeKa



https://foxford.ru/wiki/biologiya/zadachi-i-metody-genetiki-cheloveka
https://foxford.ru/wiki/biologiya/zadachi-i-metody-genetiki-cheloveka
https://oblakoz.ru/conspect/529706/izmenchivost-vidy-izmenchivosti
https://oblakoz.ru/conspect/529706/izmenchivost-vidy-izmenchivosti
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://resh.edu.ru/subject/lesson/3653/conspect/
https://resh.edu.ru/subject/lesson/3653/conspect/
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00

94 | OcHOBHBIE IOHATHS CEJIEKLIUM. 1 0.5 https://www.yaklass.ru/p/biologia/10-

JlabopatopHas padota «3yueHne klass/zakonomernosti-peredachi-

COPTOB KYJBTYPHBIX PACTECHHI U TIOPOJT nasledstvennykh-priznakov-

JOMAIITHHX KHBOTHBIX) 6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045/re-
f645941f-9ed4-461f-b3ae-77cc8ebl2ae9

95 | MeTopI CeNeKIMOHHON pabOTHI. 1 0.5 https://www.yaklass.ru/p/biologia/10-

Jlabopatopnas padora «3yueHne klass/zakonomernosti-peredachi-

METOJIOB CEJIEKIIUH PACTECHHUI» nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045

96 | JIoCTIIKEHUSI CENICKIIMU PACTEHUI U 1 https://oblakoz.ru/conspect/529712/metody-i-
KHUBOTHBIX. [IpakTHueckas pabora dostizheniya-selekcii-rasteniy-i-zhivotnyh
«IIpuBUBKaA pacTEeHUIN»

97 | Coxpanenue, U3y4eHue 1 1
HCIIOJIb30BAaHUEC TCHCTUYCCKUX
pecypcoB

98 | bHOTEeXHOJIOTHs KaK HayKa U OTpacb 1 0.5 https://oblakoz.ru/conspect/529716/biotehnol
npousBojcTBa. [IpakTryeckas paboTa ogiya-kak-otrasl-proizvodstva

«I/IsyquI/Ie 00BEKTOB OMOTEXHOJIOTHID)

99 | OcHOBHBIE HaNpaBICHUS 1 https://oblakoz.ru/conspect/490747/geny-i-

CUHTETUYECKOW OMOJIOrUU kletochnye-tehnologii-klonirovanie

100 | XpomocoMHast ¥ TeHHAsT HEXKEHEPHST 1 https://uchebnik.mos.ru/material_view/atomi

C_objects/10805867?menuReferrer=catalogu
e

101 | MeauuuHcKkre OMOTEXHOIIOTHHA 1

102 | PeseprHsiii ypok. [ToBTOpeHue, 1
000011IeHHE, CUCTEMATH3ALMS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 102 13.5

ITPOTPAMME



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://oblakoz.ru/conspect/529712/metody-i-dostizheniya-selekcii-rasteniy-i-zhivotnyh
https://oblakoz.ru/conspect/529712/metody-i-dostizheniya-selekcii-rasteniy-i-zhivotnyh
https://oblakoz.ru/conspect/529716/biotehnologiya-kak-otrasl-proizvodstva
https://oblakoz.ru/conspect/529716/biotehnologiya-kak-otrasl-proizvodstva
https://oblakoz.ru/conspect/490747/geny-i-kletochnye-tehnologii-klonirovanie
https://oblakoz.ru/conspect/490747/geny-i-kletochnye-tehnologii-klonirovanie
https://uchebnik.mos.ru/material_view/atomic_objects/10805867?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10805867?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10805867?menuReferrer=catalogue

11 KJIACC

Ne Tema ypoka KoanyecTBo yacoB Hara DJIeKTpoHHBbIe HH(POBBIE
n/n Bceero Koutpoabusie | IIpakTnuyeckue H3y4YeHHUs o0pa3oBaTelIbHbIE pecypchl
padoThI padoThI
1 OBomonnonHas teopus Y. Japsuna 1 https://foxford.ru/wiki/biologiya/osnovnye-
polozheniya-teorii-darvina
2 JIBHKYIIIHE CHJITBI SBOJTIOIIHH BHIOB TI0 1 https://foxford.ru/wiki/biologiya/faktory-
Y. Tapsuny biologicheskoy-evolyutsii
3 Bopn0a 3a cyriecTBOBaHHE, 1 https://foxford.ru/wiki/biologiya/estestvenny
€CTECTBEHHBIN U UCKYCCTBEHHBIN y-otbor-ego-mehanizmy-i-formy
oTOop
4 dopMHUPOBaHNE CHHTETUYECKOI 1 https://oblakoz.ru/conspect/490752/sintetiche
TEOPHH DBOTIOIUH skaya-teoriya-evolyucii
5 DTarnbl 3BOJIOIHOHHOTO MPoIiecca: 1 https://www.yaklass.ru/p/biologia/11-
MHKPOIBOJIOIUST H MAKPOIBOJTFOITHSI klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
595d9a5f-6¢53-4328-9859-18ad298489%eb
6 [Monysiiust — 3J1eMeHTapHast 1 https://foxford.ru/wiki/biologiya/populyatsiy
e/IMHUIIA DBOIOINH a-kak-edinitsa-evolyutsii-mikroevolyutsiya
7 3aKOH reHETHYECKOTO PABHOBECHSI 1 0.5 https://www.yaklass.ru/p/biologia/11-
JIx. Xapnau, B. BaiinGepra. klass/osnovy-evoliutcionnogo-ucheniia-
JlabopatopHas pabota «BrisiBiicHIE 6844066/genetika-populiatcii-6844069/re-
M3MEHYUBOCTH Y 0CO0EH 0THOTO 86203dab-53da-4138-81b6-0a99871fc4aa
BHUIa»
8 OddexT ocHoBarens. Dpdext 1 https://www.yaklass.ru/p/biologia/9-
OYTBUIOYHOTO TOPJIBIIIKA klass/osnovy-evoliutcionnogo-ucheniia-
246743/obrazovanie-novykh-vidov-ili-
mikroevoliutciia-254922/re-c3952b5d-e856-
47b1-8605-2722bfb38e7a
9 DreMenTapHbie (HaKTOPBI IBOIFOIIAH 1 https://resh.edu.ru/subject/lesson/5388/consp
ect/
10 Murpanuu. U3oasuuu nomyasuii: 1
reorpaduyeckas, OMOIOrHIecKas
11 EcrecTBeHHBIN OTOOP — 1 https://foxford.ru/wiki/biologiya/estestvenny
HAIPaBIISIONIHIA (haKTOP BOIIONHN y-otbor-ego-mehanizmy-i-formy



https://foxford.ru/wiki/biologiya/osnovnye-polozheniya-teorii-darvina
https://foxford.ru/wiki/biologiya/osnovnye-polozheniya-teorii-darvina
https://foxford.ru/wiki/biologiya/faktory-biologicheskoy-evolyutsii
https://foxford.ru/wiki/biologiya/faktory-biologicheskoy-evolyutsii
https://foxford.ru/wiki/biologiya/estestvennyy-otbor-ego-mehanizmy-i-formy
https://foxford.ru/wiki/biologiya/estestvennyy-otbor-ego-mehanizmy-i-formy
https://oblakoz.ru/conspect/490752/sinteticheskaya-teoriya-evolyucii
https://oblakoz.ru/conspect/490752/sinteticheskaya-teoriya-evolyucii
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-595d9a5f-6c53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-595d9a5f-6c53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-595d9a5f-6c53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-595d9a5f-6c53-4328-9859-18ad298489eb
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-595d9a5f-6c53-4328-9859-18ad298489eb
https://foxford.ru/wiki/biologiya/populyatsiya-kak-edinitsa-evolyutsii-mikroevolyutsiya
https://foxford.ru/wiki/biologiya/populyatsiya-kak-edinitsa-evolyutsii-mikroevolyutsiya
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://resh.edu.ru/subject/lesson/5388/conspect/
https://resh.edu.ru/subject/lesson/5388/conspect/
https://foxford.ru/wiki/biologiya/estestvennyy-otbor-ego-mehanizmy-i-formy
https://foxford.ru/wiki/biologiya/estestvennyy-otbor-ego-mehanizmy-i-formy

12

[Tonoroii oT60p

13 [TpucnocoOIeHHOCTh OPraHU3MOB KaK 0.5 https://resh.edu.ru/subject/lesson/5390/consp
Pe3yJIbTaT MUKPOIBOJIFOIIHH. ect/295808/
Jlaboparophas padora «zyuenne
apoMop(h030B U UAMOAANITAIINHA Y
pacTeHUIA U dKHUBOTHBIX)
14 [Tpumepbl mprCTIOCOOICHUIH Y 0.5
OpPraHU3MOB: MOP(OJIOTUIECKHE,
¢duznonornyeckue, ONOXMMHUIECKHUE,
noBefeH4Yeckue. JlabopatopHas
pabota «IIpucmocobmenus
OpPraHu3MoOB U UX OTHOCHUTCJIbHAA
11e71€CO000Pa3HOCTh
15 Buji, ero Kputepuu u CTpyKTypa. 0.5 https://foxford.ru/wiki/biologiya/vid-kriterii-
JlaboparopHas padora «CpaBHEeHHE vida
BHJIOB 110 MOP(OJIOTHIESCKOMY
KPUTEPHIO»
16 CrpykTypa BUIa https://resh.edu.ru/subject/lesson/4949/consp
ect/
17 BuaoobpaszoBanue Kak pe3yibTar https://www.yaklass.ru/p/biologia/11-
MHKPOIBOJTFOIIUH klass/osnovy-evoliutcionnogo-ucheniia-
6844066/0brazovanie-novykh-vidov-ili-
mikroevoliutciia-6844077
18 CBsI3b MEKPOABOJIIOLIUH U
SMHIEMHUOJIOTHH
19 Maxkpo3BoITIOIHS. https://www.yaklass.ru/p/biologia/ll-
[TaneoHTOIOrHIECKHE METO/IbI klass/osnovy-evoliutcionnogo-ucheniia-
W3YYEHUS IBOJIOIUU 6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
ffc3363f-782a-4376-b30d-739267f74c81
20 Broreorpaguueckie MeTOIbI https://www.yaklass.ru/p/biologia/11-
W3YYEHUS IBOJIOIUU klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
21 OMOPHOIOTUYECKUE U CPABHUTEIILHO- https://www.yaklass.ru/p/biologia/ll-

MopdonornyecKkne MeTo bl N3YYEeHHUS

klass/osnovy-evoliutcionnogo-ucheniia-



https://resh.edu.ru/subject/lesson/5390/conspect/295808/
https://resh.edu.ru/subject/lesson/5390/conspect/295808/
https://foxford.ru/wiki/biologiya/vid-kriterii-vida
https://foxford.ru/wiki/biologiya/vid-kriterii-vida
https://resh.edu.ru/subject/lesson/4949/conspect/
https://resh.edu.ru/subject/lesson/4949/conspect/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-ffc3363f-782a-4376-b30d-739267f74c81
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079

OBOJJIIOIITMH

6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079

22 MoJteKyIsIpHO-TeHE THYECKHE, https://www.yaklass.ru/p/biologia/11-
OMOXUMHUYECKHE U MATEMATHYECKHE klass/osnovy-evoliutcionnogo-ucheniia-
METO/Ibl H3YYCHHS IBOJIOIINU 6844066/dokazatelstva-napravleniia-puti-i-

sposoby-makroevoliutcii-6844079

23 OO0111e 3aKOHOMEPHOCTH 3BOJTIOITHH https://lc.rt.ru/classbook/biologiya-11-

klass/videouroki-makroevolutsiya-507/3012

24 AJnanThBHAS paAAIsL.

HepaBHOMEPHOCTH TEMITOB SBOJIIOIIUHU

25 Hayu4Hble THmoTe3bl MPOUCX 0K ACHHSI https://www.yaklass.ru/p/biologia/11-

JKH3HH Ha 3eMIie klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/razvitie-predstavlenii-o-
vozniknovenii-zhizni-6844083/re-6e119c3b-
20b7-473e-9a46-6030c7e811b7

26 JloHay4HbIe TPEICTABICHHS O https://resh.edu.ru/subject/lesson/3874/consp
3apOIKICHUH JKU3HH ect/

27 OCHOBHBI€E 3Talbl HEOPraHNIECKON
SBOJIIOIUN

28 I'unoTe3bl 3apOKACHUS YKUZHH https://resh.edu.ru/subject/lesson/3874/consp

ect/

29 Hcropus 3emnu u MeToabl €€ 05
m3yuenus. Jlaboparopras paborta
«I/IsyquI/Ie M OIIMCAHHUE UCKOITAaCMbIX
OCTATKOB APCBHUX OPTraHU3MOB»

30 HauanbHble 3Tanbl OpraHndecKoit https://oblakoz.ru/conspect/490704/evolyuciy
OBOJIIOIHH a-kletki-endosimbioz

31 DBOJIOIHS YKapruOT https://www.yaklass.ru/p/biologia/ll-

klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-
zhivotnogo-mira-6844085/re-d610560c-7df5-
4567-adfd-584a5783acda

32 OCHOBHBIE 3TaIIbl HBOJIFOLN 0.5 https://www.yaklass.ru/p/biologia/11-
pactuTensHoro Mupa. [IpakTrdeckast klass/etapy-evoliutcii-biosfery-i-cheloveka-
pabota «/3y4enne ocobeHHOCTEH 6844082/etapy-razvitiia-rastitelnogo-i-
CTPOCHUSI paCTCHUI Pa3HBIX OTJICIOBY zhivotnogo-mira-6844085

33 OCHOBHBIE ATAITBI IBOJIOIUH https://www.yaklass.ru/p/biologia/11-



https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://lc.rt.ru/classbook/biologiya-11-klass/videouroki-makroevolutsiya-507/3012
https://lc.rt.ru/classbook/biologiya-11-klass/videouroki-makroevolutsiya-507/3012
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083/re-6e119c3b-20b7-473e-9a46-6030c7e811b7
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083/re-6e119c3b-20b7-473e-9a46-6030c7e811b7
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083/re-6e119c3b-20b7-473e-9a46-6030c7e811b7
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083/re-6e119c3b-20b7-473e-9a46-6030c7e811b7
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083/re-6e119c3b-20b7-473e-9a46-6030c7e811b7
https://resh.edu.ru/subject/lesson/3874/conspect/
https://resh.edu.ru/subject/lesson/3874/conspect/
https://resh.edu.ru/subject/lesson/3874/conspect/
https://resh.edu.ru/subject/lesson/3874/conspect/
https://oblakoz.ru/conspect/490704/evolyuciya-kletki-endosimbioz
https://oblakoz.ru/conspect/490704/evolyuciya-kletki-endosimbioz
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-7df5-4567-adfd-584a5783acda
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085

JKMBOTHOI'O MHUpa

klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-
zhivotnogo-mira-6844085

34 OBOJIOIMSI )KUBOTHBIX. [IpakTuieckast 0.5
pabota «/3ydenne ocodbeHHOCTEH
CTPOCHUSI MO3BOHOYHBIX )KUBOTHBIX
35 PasBuTHe xu3HM Ha 3eMIie 1O 3paM U https://foxford.ru/wiki/geografiya/geologiche
nepuoaaM skie-eri-i-osnovnie-etapi-razvitiya-prirodi-
zemli
36 MaccoBbie BEIMUPAHHS — https://resh.edu.ru/subject/lesson/5945/additi
AKOJIOTMYECKUE KPU3UCHI MPOIIOTO onal/32242/
37 CoBpEMEHHBIH YKOJIOTHICCKHIA
KpHU3HC, €r0 0COOEHHOCTH
38 CoBpemMeHHas cucTeMa
OpPTaHUYECKOTr0 IMPOIIOTO
39 OCHOBHBIE CHCTEMATHUYCCKHUE TPYIIIIBI https://resh.edu.ru/subject/lesson/5395/consp
OpraHu3MOB ect/107346/
40 AHTpPOTIONIOTHS — HayKa O YeJIOBeKe
41 Pa3ButHe npecTaBiIeHuid 0 https://www.yaklass.ru/p/biologia/11-
MPOUCXOXKICHUH YeTIOBeKa klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087
42 MecTo 4eI0BeKa B CUCTEME 0.5 https://www.yaklass.ru/p/biologia/11-
opranudeckoro mupa. Jlaboparopras klass/etapy-evoliutcii-biosfery-i-cheloveka-
pabora «M3yueHne ocoOeHHOCTEN 6844082/proiskhozhdenie-cheloveka-i-etapy-
CTPOCHHUS CKEJIeTa YeJIOBeKa, evoliutcii-vida-6844087/re-53b369c8-7288-
CBSI3aHHBIX C MPSIMOXOKICHUEM 4196-af30-2185b1b137fa
43 JIBYOKYIIHIE CHJIBI aHTPOTIOTEHE3a https://oblakoz.ru/conspect/490767/sovremen
nye-predstavleniya-o-proishozhdenii-i-
evolyucii-cheloveka
44 CooTHoulieHne GHOJIOTUYECKUX U https://www.yaklass.ru/p/biologia/9-
COITHAITBHEIX ()aKTOPOB B klass/etapy-evoliutcii-biosfery-i-cheloveka-
aHTPOIIOTeHEe3e 287166/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-287169/re-0b759fdd-46a0-
47a3-9644-dc79086add05
45 OCHOBHBIC CTaIMH AaHTPOTIOTCHE3a https://resh.edu.ru/subject/lesson/3906/consp

ect/283993/



https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-rastitelnogo-i-zhivotnogo-mira-6844085
https://foxford.ru/wiki/geografiya/geologicheskie-eri-i-osnovnie-etapi-razvitiya-prirodi-zemli
https://foxford.ru/wiki/geografiya/geologicheskie-eri-i-osnovnie-etapi-razvitiya-prirodi-zemli
https://foxford.ru/wiki/geografiya/geologicheskie-eri-i-osnovnie-etapi-razvitiya-prirodi-zemli
https://resh.edu.ru/subject/lesson/5945/additional/32242/
https://resh.edu.ru/subject/lesson/5945/additional/32242/
https://resh.edu.ru/subject/lesson/5395/conspect/107346/
https://resh.edu.ru/subject/lesson/5395/conspect/107346/
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-53b369c8-7288-4196-af30-2185b1b137fa
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-53b369c8-7288-4196-af30-2185b1b137fa
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-53b369c8-7288-4196-af30-2185b1b137fa
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-53b369c8-7288-4196-af30-2185b1b137fa
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087/re-53b369c8-7288-4196-af30-2185b1b137fa
https://oblakoz.ru/conspect/490767/sovremennye-predstavleniya-o-proishozhdenii-i-evolyucii-cheloveka
https://oblakoz.ru/conspect/490767/sovremennye-predstavleniya-o-proishozhdenii-i-evolyucii-cheloveka
https://oblakoz.ru/conspect/490767/sovremennye-predstavleniya-o-proishozhdenii-i-evolyucii-cheloveka
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://www.yaklass.ru/p/biologia/9-klass/etapy-evoliutcii-biosfery-i-cheloveka-287166/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-287169/re-0b759fdd-46a0-47a3-9644-dc79086add05
https://resh.edu.ru/subject/lesson/3906/conspect/283993/
https://resh.edu.ru/subject/lesson/3906/conspect/283993/

46 [TaneoreneTnka 1 MajJeoreHOMUKA 1

47 DBOJTIOIHS COBPEMEHHOT'O YeJIOBEKa 1

48 Yenoseueckue pacel. [IpakTudeckast 1 0.5 https://foxford.ru/wiki/biologiya/cheloveches
pabora «M3ydeHne SKOTOTHUECKUX Kie-rasy
aJanTainuii 4eI0BeKay

49 MeXauCIUIUIMHAPHBIE METOIbI 1
AHTPOMOJIOTHU

50 3aporIeHne U pa3BUTHE SKOJIOTHH 1 https://resh.edu.ru/subject/lesson/5941/consp

ect/

51 Meronp! sxosorun. Jlaboparophas 1 0.5 https://oblakoz.ru/conspect/490683/nadorgan
pabota «H3yueHre METOI0B izmennye-biologicheskie-sistemy
IKOJIOTHYECKUX HUCCIICIOBAHUI

52 3Ha4YeHNEe SKOJOTHIECKUX 3HAHUM IS 1 https://resh.edu.ru/subject/lesson/3613/consp
YeioBeKa ect/

53 Okonoruueckue HakTopsl 1 https://resh.edu.ru/subject/lesson/5392/consp

ect/8377/

54 Abuornyeckue gaxkropsl. CBET Kak 1 0.5
9KOJIOTMYECKU pakTop.

JlaboparopHnas pabora «BrisiBienne
MIPHUCIIOCOOIEHNH OPTaHU3MOB K
BIIMSIHUIO CBETaA»

55 Aobuoruueckue (HakTophbl. 1 0.5
TeMmmepaTypa Kak 3KOJIOTMYECKUMA
(akrop. JlaboparopHast pabora
«BrigaBnenne npucrnocoOneHuit
OpPTaHU3MOB K BIHSHHIO
TEMIIEpPaTypb»

56 Abuotnyeckue GpakTopbl. BiaxxHOCTh 1 0.5
KaK 9KOJIOTHYECKUN (hakTop.

JlaGoparopnas pabora
«AHaTOMHYECKHE 0COOCHHOCTH
pacTeHni U3 pa3HBIX MeCT OOUTaHHUD

57 Cpenbl 0OMTaHHsT OPraHU3MOB 1 https://oblakoz.ru/conspect/336352/prisposob

lennost-organizmov-k-deystviyu-
ekologicheskih-faktorov

58 Buonornueckue puTMBI 1

59 KusHenusrie GOpMbI OPraHU3MOB 1 https://www.yaklass.ru/p/biologia/11-



https://foxford.ru/wiki/biologiya/chelovecheskie-rasy
https://foxford.ru/wiki/biologiya/chelovecheskie-rasy
https://resh.edu.ru/subject/lesson/5941/conspect/
https://resh.edu.ru/subject/lesson/5941/conspect/
https://oblakoz.ru/conspect/490683/nadorganizmennye-biologicheskie-sistemy
https://oblakoz.ru/conspect/490683/nadorganizmennye-biologicheskie-sistemy
https://resh.edu.ru/subject/lesson/3613/conspect/
https://resh.edu.ru/subject/lesson/3613/conspect/
https://resh.edu.ru/subject/lesson/5392/conspect/8377/
https://resh.edu.ru/subject/lesson/5392/conspect/8377/
https://oblakoz.ru/conspect/336352/prisposoblennost-organizmov-k-deystviyu-ekologicheskih-faktorov
https://oblakoz.ru/conspect/336352/prisposoblennost-organizmov-k-deystviyu-ekologicheskih-faktorov
https://oblakoz.ru/conspect/336352/prisposoblennost-organizmov-k-deystviyu-ekologicheskih-faktorov
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-6ea92d59-80d5-47d6-8b85-826b7c1a91e5

klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-6ea92d59-80d5-47d6-8b85-
826b7c1a91e5

60 brotnyeckue GpakTophl https://oblakoz.ru/conspect/490773/biotiches
kie-faktory
61 3HavyeHHEe OMOTHYCCKUX https://www.yaklass.ru/p/biologia/11-

B3aMMOJICHCTBUN JJIsl CYIIICCTBOBAHUS klass/osnovy-ekologicheskikh-znanii-

OpraHu3MOB B Cpejie OOUTaHUsI 6844047/bioticheskie-vzaimootnosheniia-
organizmov-6844050/re-efee5a99-ea87-
4063-9349-5917bc110ea3

62 DKOJIOTHYECKUE XapaKTePUCTUKH https://www.yaklass.ru/p/biologia/11-

TOMYJISIIUAH klass/osnovy-ekologicheskikh-znanii-
6844047/svoistva-i-struktura-populiatcii-
6844052/re-a19c0ac8-1fd1-42b4-adee-
e58a016bd0fa

63 OCHOBHBIC [TOKa3aTe M TOMYJISAIHH: https://www.yaklass.ru/p/biologia/11-

YUCIIEHHOCTD, IJIOTHOCTD, BO3PAaCTHAs klass/osnovy-ekologicheskikh-znanii-

H TIOJIOBAst CTPYKTYpa 6844047/svoistva-i-struktura-populiatcii-
6844052/re-e04€99c9-566b-441f-8172-
e4a738f18a64

64 OCHOBHBIE ITOKA3aTe M TOMYJISINH: https://resh.edu.ru/subject/lesson/5435/consp
pOXX1aeMOCTh, IPUPOCT, TEMII POCTA, ect/

CMCPTHOCTh, MUT'pALIN

65 DKOoJIOTHYECKast CTPYKTypa https://www.yaklass.ru/p/biologia/11-

MOMYJISILIMH klass/osnovy-ekologicheskikh-znanii-
6844047/svoistva-i-struktura-populiatcii-
6844052

66 JIMHaMUKa MO JIAINY 1 €€ https://www.yaklass.ru/p/biologia/11-
perysius klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-chislennosti-i-struktury-
populiatcii-6844054/re-65fb3240-3¢c14-4b3c-
ad83-a4903d3fa06f
67 Kpussie pocra uncieHHOCTH https://www.yaklass.ru/p/biologia/ll-

MOMMyJIALN. KpI/IBBIe BBDKHBaHUA

klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-chislennosti-i-struktury-
populiatcii-6844054/re-65fb3240-3c14-4b3c-



https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-6ea92d59-80d5-47d6-8b85-826b7c1a91e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-6ea92d59-80d5-47d6-8b85-826b7c1a91e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-6ea92d59-80d5-47d6-8b85-826b7c1a91e5
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-6ea92d59-80d5-47d6-8b85-826b7c1a91e5
https://oblakoz.ru/conspect/490773/bioticheskie-faktory
https://oblakoz.ru/conspect/490773/bioticheskie-faktory
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/bioticheskie-vzaimootnosheniia-organizmov-6844050/re-efee5a99-ea87-4063-9349-5917bc110ea3
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/bioticheskie-vzaimootnosheniia-organizmov-6844050/re-efee5a99-ea87-4063-9349-5917bc110ea3
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/bioticheskie-vzaimootnosheniia-organizmov-6844050/re-efee5a99-ea87-4063-9349-5917bc110ea3
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/bioticheskie-vzaimootnosheniia-organizmov-6844050/re-efee5a99-ea87-4063-9349-5917bc110ea3
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/bioticheskie-vzaimootnosheniia-organizmov-6844050/re-efee5a99-ea87-4063-9349-5917bc110ea3
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-a19c0ac8-1fd1-42b4-adee-e58a016bd0fa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-a19c0ac8-1fd1-42b4-adee-e58a016bd0fa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-a19c0ac8-1fd1-42b4-adee-e58a016bd0fa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-a19c0ac8-1fd1-42b4-adee-e58a016bd0fa
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https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://resh.edu.ru/subject/lesson/5435/conspect/
https://resh.edu.ru/subject/lesson/5435/conspect/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f

ad83-a4903d3fa06f

68

JKoyoruyecKkas HuIIa BUJA.
JlaboparopHnas pabora
«IIpucnocoOieHus ceMsH pacTCHUN K
pacceneHuIo

0.5

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-

684404 7/adaptatcii-organizmov-k-usloviiam-
sredy-sushchestvovaniia-6844048/re-
ef04a134-9209-4923-bed3-e04da7cd6a06

69

Bup xak cucrema nomyisuui

https://resh.edu.ru/subject/lesson/4949/consp
ect/119942/

70

3aKOHOMepHOCTI/I IOBCICHUA U
Mnrpaunﬁ KHUBOTHBIX

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/adaptatcii-organizmov-k-usloviiam-
sredy-sushchestvovaniia-6844048/re-
702bae23-8aaf-40d8-8514-94bf7ce6d4ee

71

Coo011ecTBO OpraHN3MOB —
OuoIeH03

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-91e62666-2fd3-4aca-9421-
049dcdd7c852

72

DKocucreMa Kak OTKpPBITasA CUCTEMA

https://www.yaklass.ru/p/biologia/ll-
klass/osnovy-ekologicheskikh-znanii-
684404 7/struktura-ekosistem-6844058

73

KpyroBopor BeriecTB 1 NOTOK
9HEPTUH B IKOCHCTEME

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/struktura-ekosistem-6844058/re-
bda2dad9-efd1-4b6d-8a88-f2bb62130252

74

OcCHOBHBIE TIOKA3aTEIM YKOCHCTEMBI

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
684404 7/izmenenie-ekosistem-vo-vremeni-
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

11

1.2

1.3

CoBpemenHass OHOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwonoruuM B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptunbel mupa. [Ipodeccun, cBsizannblie ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbBHOCTH YEJIOBEKa: MEAMUIUMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTh, CJIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHoTHYeCcKmii), OmochepHbd. IIporecchl, MPOUCXOAAIIUE B KHBBIX
cucremax. OCHOBHbIE MPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIeCTBOBAHUS

MaTCpruun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruzanusa, MeraaHaim3. IloHsaTme o0 3aBHCHMONI W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbeIOOpKM Hu €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBl HCKaKeHUs pPe3yJbTaTOB JKCHEpUMEHTA. [IoHSATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAs €AWHMIA XKUBOro. Mcropus OTKphITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOMHUS, Xpomarorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHraIbHOe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIBbTUBUPOBAHUC KJICTOK

2.2

XUMHUYECKUI COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPHUPOBAHUU KIICTKH,




TEIUIOperyisaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHMOJOTHYEcKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonornueckne monumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
cBA3b. BTopuuHas, TpeTHuHas, 4YeTBEPTUUHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yTrJIeBOJIOB.
buonorudeckue GpyHKINUN yriIeBOIOB.

Jlumuner. T'wapodubHo-rUApOodoOHBIE cBolicTBA. Kiaccudukamus JTHMIOB.
Tpurnuuepunsl, ¢ochonunuasl, BockH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mire cBoicTBa OMONIOrMYECKUX MEMOpaH — TEKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. CrpoeHue HyKIE€HMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun xommnementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u 6uonorndeckue ¢pynkuuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CrtpykTypHast OuWoJOrusi: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI

2.3

Tunsl  kieTok: dsykapuoTHueckas M nIpokapuotudeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIMOHMpPOBaHHE SyKapUOTHYeCKOM kieTku. Ilmazmarmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
oOneruénHass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBII
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaueBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hurtommazma. Ilutozons. [utockener. JIBwkeHwe uurtoriasmbl. OpraHouasbl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DSHJOIUIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHWE U (YHKIMU. B3aumocBs3b
0JIHOMEMOpaHHBIX OPraHOMAOB KieTKH. CTpoeHue IpaHyJspHOrO PETHUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit




2.4

(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUSA
annapata ['onpmxu. TpaHcmopT BellecTB B KIIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KJIETKUA: MUTOXOHIPUH, IIJIACTH]IBI.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHouJIoOB KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MpIIeyHble  KIETKU.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHE U ABHKCHHE KITYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3YKapUOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHE KHUCIOpPOJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecriedyeHue KIeTKH: npeBpaiieHne ATD B
oOMeHHBIX Tpoleccax. DepMEeHTATUBHBIN XapakTep peaklHidl KJIETOYHOTO
Metabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JICHUCTBUS.
Kodepmentsr. OTimuns GepMEHTOB OT HEOPTaHUYECKUX KaTann3aropoB. beiku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii oT pa3NUYHBIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpPraHMYECKHUX BellecTB B KieTke. PortocunTe3. Poib
XJIOpOIUIacTOB B mporecce (orocuuTeza. CpetoBas u TeMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BiusHHMe pa3nuuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCUHTETUKOB: HUTPUDUIMPYIOLIIE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OAKTEpUHU. 3HAYEHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl OpokeHus. I[IpoaykTsl OpokeHUS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OxkucieHHE, WIM KIETOYHOE JbIXaHHe. Poiab MUTOXOHIpHUM B
mporeccax OHOJIOTrUYECKOT0 OKHCJICHUS. [Muknuueckue peaxkuuu.

OxucnurensHoe (ochopunupoBanue. [IpeumyniectBa a3poOHOro myTd odMeHa




BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnsauus u e€ stambl. Yyactue TpancnopTtHeix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y mpoKapuoT U dyKapuoT. Perynsuus akTHUBHOCTU I'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KJIETKE. KiIeTOUHbIN rOMe0ocTas.

Bupycel — HekierouHbsle (OpPMBI JKM3HH M OONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrernueckuil  (HOCTMUTOTHYECKHM), CHHTETUYECKMH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIA CHHTE3, AaHTUIIAPAJUICIBbHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsuus mutotnyeckoro nukia kietku. Ilporpammupyemas kiaetouHasi rudens
— anomnTo3.

CDYHKI_[I/IOHaJ'IBHaH TCHOMMHKA

3.1

OpraHI/ISM Kak OMOJIOrHYecKas CHCTeEMaA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moioBoe. Bwuapl  Oecmoioro  pa3MHOXKEHHUS: TMOYKOBAaHWE, CIOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kaeTku, uin rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. bronorndecknii cMpIci Meiio3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 U €ro MeCcTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIoIOTBOpEHHE W 3IMOPHOHAIBLHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpooierne. Tunsr apodnenus. OcodGeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apOAbIIIEBbIE JUCTKU (racTpyJisilus). 3akiajaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KakK pE3yJbTaT HEPApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue Ha sMOpHOHAbHOE pAa3BUTHE PA3IUYHBIX (DAaKTOPOB OKpYIKaromien
Cpelbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pazButue. Pa3Butume ¢ meramopdo3oM y OeCrno3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hay€HUE MPSMOrO0 M HENPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
YKUBOTHBIX U 4esoBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacreHuil. ['ametodutr m cropodur. Meiios B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ 1 ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, aJlJICJIbHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMo3uroTa, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCETOABbI I'CHCTHUKU! FH6pHHOHOFH‘I€CKHﬁ, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupyromiee ckpemBaHue. IIpomMexXyTOuHBIM XapakTep HacleqOBaHMUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBHCHUMOI'O

HacCJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEILLIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BaHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAy I'eHamMu. XPOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOJENCTBUE HEAJUIEIbHBIX T'€HOB.

Kommnnemenrapaocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIC MPU3HAKU. BUabl M3MEHUMBOCTU:
HEHAaCJIEACTBEHHAs: M HaCJICACTBEHHA.

MoudukanmonHass ~ U3MEHYHUBOCTb. Pois cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUINMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaIlMOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHYHMBOCTH B CO3IaHUU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MyTalWU. SepHbIE M IMTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliu. [IpuuHbI BOSHUKHOBEHUST MYy TaIlHi.
MyTtareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HacleAcTBeHHOM n3meHunBocTy (H.H.

BaBI/IJ'IOB). BHefI)IepHaﬂ HU3MCHYHMBOCTD N HACJICACTBCHHOCTb

Kapuotun wuenoseka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3y4YEHUsT TEHETUKM  YEeJIOBEKAa: TIE€HEaJOTMYeCKui,
OJIM3HEILIOBEBIN, IIUTOTCHETUYCCKU, MONYJISIHUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UYHCIIE C IOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 00se3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYSCKHX 3a001eBanuii yeoBeka. CTBOJIOBBIE KIIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJBTYPHBIX PAaCTECHHH.
Poip cenexiyu B CO3aHMM COPTOB PacTEHUM M NOpoA *kUBOTHBIX. CopT, mopona,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
Ipou3BoAUTENIeH MO MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOILBIO OLIEHKH
(eHoTHIAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PannannoHHbIi 1
XMMHUYECKMH MyTareHe3 KaK HCTOYHHMK MyTallMid Yy KyJIbTYpHBIX (opMm
opranu3moB. lcrnonp3oBaHHME T€HOMHOIO DPEIAKTHPOBAaHMS W METOIOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpeliMBaHMEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPraHM3MBbl, HUX  XapaKTepUCTHKA. TpaJulUOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJOTUYECKUX TEXHOJOTH.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBHI
XpOMOCOMHOW M T€HHOM HWHXEHepuu. MenunuHckiue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIro Mrupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mupa. llpuHnunel knaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHM3MOB.
bakrepuu, apxeu, 0THOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IPYTrHe
poTUCTHI. KOJOHMANIbHBIE OpraHu3MBl. JIBUKEHNE OJHOKIETOYHBIX OPraHU3MOB:
amMEOouIHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucel
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4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHu pacteHuid. TUIBI pacTUTENbHBIX TKAHEH:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHud. OYHKIUKA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. IloriomieHue BOABI, YIJIEKUCIOrO ra3a M MUHEPAJIbHBIX BEILLECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMmbl pacTeHuid. Bbinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHOM M XMMHUYECKOMN
3amuThl. DUTOHIUABI.

PazgpaxxumocTs M perynsiuus y OpraHu3sMoB. Pa3zapa)kuMocTb W peryysuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeniecTBa U MX 3HAUCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEINalbHAs, COCAWHUTEIbHAs, MBIIICUYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (yHKIUA U pacHoNOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Opranbl U CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblll 1 BHYTpeHHMI ckeneT. CTpo€HHE M TUIBI COEIMHEHUs
KOCTEM.

JIBU>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanuwe >kuBOTHBIX. [luTanue
IIO3BOHOYHBIX XUBOTHBIX. I[I)IXZ[HI/IC JKUBOTHEIX. KoXXHOE JAbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpixaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX ITO3BOHOYHBIX >KMBOTHBIX. I[I)IX&TGHI)H&H cucreMa 4ejoBeka. MexanusMm
BCHTUJIAAIIUN JIETKHUX Yy OTin W MJICKOIMUTAIOUINX. TpchnopT BCIICCTB Y
opranu3mMoB. TpaHCHOPT BemIecTB y KHUBOTHBIX. KpoBeHOcHas cucrtema u e€
opranbl.  KpoBeHocHas  cucTemMa  TIO3BOHOYHBIX  JKHBOTHBIX.  Kpyru
KpOBOOOpAIICHHS. DBONIOIMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BI)I)IeJ'IeHI/Ie Y OpraHMu3MoOB. BI)I)ICJ'IeHI/Ie y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosn. Opransl BoiieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOW U BBIICIUTEIBHON CHUCTEMaMH. BbijeneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOTI'OKJICTOYHBIX KHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOTHBIE.
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PaznpaxkxuMocCTh U perymsust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHast cucrema u pedieKTOpHas peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM  TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Oprasnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pe(ISKCHI

5.2

5.3

3ammrTa opranu3ma oT OosiesHed. MimmyHHas cucrtema venoBeka. Kietounsiii u
TYMOPJIbHBIA MMMYHHUTET. BpOXAEHHBINA, NPHOOPETEHHBI crenuduyecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-ceIeKTUBHOrO uMmMmyHutera (IL.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue venoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIIETKH. JlpIxaTenpHas
cucremMa 4yeioBeka. JlpIxaTenpHass TOBEPXHOCTh. Perymsuus  JabIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTENIBHOIO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpHUIIONOCTHOE M BHYTPHUKJIETOYHOE
MUIIeBapeHne

IlokpoBel M wux mnpousBoiHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢ynkuuonupoBanue HeppoHa. OunbTpanus, cekpenus 1 00paTHOE BCACHIBAHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleneHuss. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHMEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHadA ACATCIbHOCTb 4. Z[apBI/IHa.




JBmxyuye cuibl 3Boiaonuu BUaoB 1o Y. JlapBuHy (BBICOKash MHTEHCHUBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtorun. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOJIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tonmynsuus Kak ayeMeHTapHas eauHuua 5BoytolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuuil. M3menenue
reHooHAa MOMYJISIUN KakK 3JIEMEHTapHOE SBOJIOIUOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHl  (IBMKYIIME CHJIBI) ABOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoOB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsanusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIWIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), brnogoruyeckast (penpoyKTUBHas).

EctectBennbiii  orOOop — HampaBnsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(mu3pynTuBHBI). [Tom0BOM 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3nukHOBeHHEe  TpUCIIOCOONIGHUNH y  OpraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuil y opranu3MoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpasoBaHue Kak —pe3ynbTar
MUKposBotoru. M3omsamus — kiroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AIIHS,
rudpuansanys). JJMTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoMIOLIMOHHONW OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
O6nopazHooOpazusi. MUKPOIBOIIOIMS U KODBOJIOIMS TApa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

Cc HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIONUHU. [laleOHTONIOrHYeCKHe METONBI M3YyYCHHS
sBomonmu. [lepexonubie GopMbl 1 PUIIOTEHETUIECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl uyueHus sBonrorun. CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buab-sHneMuxku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUYCHUIA
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SBONIOUMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUU

Hayunble rumoTe3sl MNpPOUCXOXKIACHUS KHU3HM Ha 3emiie. AOHOreHes U
naHcnepMmus. JloHay4dHble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxnaeHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMS. XHMHYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranmuyeckux. Omeir C. Mumepa u I'. KOpu. O6paszoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XosgeitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYecKHe OCTaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBomoIMs MeTrabonu3Ma. BO3HMKHOBEHHE TMEPBBIX HIKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (cUMOHOTreHe3). DBOJIOIMOHHOE MPOUCXOXKIECHHE
BUpYycoB. IlponcxokIeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOLMU BBICIIMX pacTeHU. OcHOBHBIE apoMop(O3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTEHHU H
3aBoeBaHne uMH cymH. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie Xop10oBbIe )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLNS TO3BOHOYHBIX.

[Tpoucxoxaenne ampudbuit u pentunuii. [IpoucxoxaeHNEe MICKOHUTAOIINX U
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ntun. [lpuamun xmodeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me3030#, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMAaTa M TEOJOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuwioro. [Ipuuunsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUW. COBPEMEHHBIN IKOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonel anTponosiornd. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUU.
CxoncTBO uenoBeka C KUBOTHBIMH. CHCTEMAaTHUYECKOE IIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTanyust yenoBeka OT )KMBOTHBIX. [IpsiMOX0XkaeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAIbHON
CHUCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIE.
CooTHoueHrne ONOIOTHIECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTalUM aHTPOIIOTE€HE3a. ABCTPAIIONIUTEKU — ABYHOTHE NIPEAKH JIFOJIEH.
YenoBeKk  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud T1pyna. Yenosek
MPSMOXOJISAIINI M TIEPBBIM BBIXOA JoJel 3a mnpenensl Adpuku. UYenmosek
reienb0eprckuii — o0 NpeoK HeaHJEepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O ueloBeKka. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBINH mporiecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
npeiid reHoB, MuUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISALMIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHass  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceneHHs 4elnoBeKa I10 IUIaHETE.
EaunctBo  dyenoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIlel cpembl.
Bnusnue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKAa

OKOCHUCTEMBI U MMpUCynmue MM 3aKOHOMECPHOCTHU
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Paznensl u 3agaun sxosorun. CBsi3b HKOJIOTUU C APYTUMH HayKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
NpUPOAHbIE W JiabopaTopHble. MozenupoBaHue B 3KOJOTUU. MOHUTOPHHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH ux JedcrBus. Kiaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHS OSKOJOTHYECKUX QaxTopoB. [IpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
YYacTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHajibHas pojb CBeETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxunocte kak skonormueckuil ¢axtop. Ilpucnocobnenus pacteHuil K
MoJIICp KaHuI0 BOJHOTO OayaHca. Kiaccudukarus pacTeHH MO OTHOIICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3e€MHO-BO3/YILIHAs, I1OYBEHHas,
rnyOuHHas  NOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. (DU3MKO-XUMHUYECKHUE
0CcOOEHHOCTH Cpel OOWTaHus OpraHm3MoB. lIpucmocoOJIeHHS OpPraHu3MOB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOIUYHBIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennnie Gopmbl opranusmoB. [loHsTHEe 0 ku3HEHHON (Qopme. Ku3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THJIPOOMOHTHI, TEOOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaXJeOHUUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XApPaKTCPUCTHUKU TTOIMYJIAINH. HOHy_]'IfIIII/IS[ Kak Ouoyiormueckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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OuoJ0TUM BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUNA.
OcHOBHBIE TOKa3aTeNu MOMYJSALUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pPAaCTHAs U
MOJIoBasg CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLUs.

Dkoyioruueckas CTpykrypa mnonyisuuu. OIeHKa YUCICHHOCTH IOIYJISIUH.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MogaenupoBanre aWHAMUKKA —nonyiasiuMd.  KpuBble pocTa  YKMCIEHHOCTH
nonyssiuud. KpuBble BbDKMBaHUS. Peryinsius 4MCIECHHOCTH MOMYJISLMA: pOJib
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-ctparerun).

[Tonsatne 00 »3KoJOTMYECKOW HUINE BUAa. MectoobuTanue. MHoromepHas
Mojienb 3Kojorndyeckod Humm Jx.M. XaruuHcona. Pasmepsl 3KOJOTHMYECKOH
Huiy. [loTeHnuanbpHas 1 peaau3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEIEHHS W MHUIPAIMd  YKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBs3u MexIy
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIMOHAIBHBIE OJOKU OPraHU3MOB B JKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, penyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue LEnu U CETH.
Abuotnyeckue 610Kku sKocucteM. [TouBbl M Wbl B sKocucTeMax. Kpyrosopot
BEILIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u mpoayKIUs. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIC CYKIIECCMM M WX TPHYMHBL. AHTPONOTeHHBbIE BO3JCUCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOT€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
Arporienos. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TPUPOTHBIMH 9KOCHCTEMaMH.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u
¢dayna. CuHaHTpOnU3aMs TOPOoACKoi (payHbl. buonornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEHIECTB MEXKIAY CMEKHBIMH KOCUCTEMaMHU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJISUUHA W OSKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOINIOT€HHBIX BO3CUCTBUN

buochepa — oOmemnanerapHas o6onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
o6uocdeps! u e€ coctas. KuBoe BeriectBo 6Mochepsl U ero PyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u QyHKIHS KUBBIX CHCTEM, OIIEHKAa UX PECYpCHOrO TMOTEHIMAIa U

onocdepHbIX QyHKINUN

DKOJIOTHYECKHe KPU3UCHl U MX MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoAHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIC MPUHILHUIBI OXPAHBI TPUPOIBI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Boranuueckue casibl ¥ 300JJ0THYECKHE ITAPKH.

OCHOBHBIE TPUHUMUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPUPOJBI.
PanmronansHoe  mpUPONONOJIB30BAaHUE M COXPAHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. bwuonorus, 10 xmacc/ [Taceunuk B.B., Kamenckwuii A.A., Pyonos A.M. u apyrue;
nox penaknuert [laceunnka B.B., Akiimonepnoe obmectBo «M3natenbctBo «IIpocBemieHuey

2. buonorus, 11 kmacce/ [Naceunuk B.B., Kamenckuii A.A., PybnioB A.M. u apyrue;
nox penaknuert [laceunnka B.B., Akimonepnoe obmiectBo «M3natenbctBo «IIpocBemnieHuey

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. buonorus (yriyosnennslii ypoBeHb). Peamuzamus ®I'OC COO merogmveckoe
mocooue JIsl y4uTens

2. bank 3amaHuil Ui TEKyIIEro OLIEHUBAHMS M0 yueOHOMY npeamery «buomorusy.
OcHoBHoe o0miee oOpazoBanue / JI.A. Ilapmrytuna, A.B. WBanoBa, H.A. 3arpanuunas. —
Mockgsa : ®I'BHY «MHcTuTyT copepxanus 1 METO0B 00yueHus», 2024. — 128 c.

3.  JlocTwkeHHe MeTanpeAMETHBIX pPE3yJIbTATOB B paMKax H3Y4YCHHUS MPEIMETOB
€CTeCTBEHHOHay4HOTO Onoka. OcHoBHOe o0mee o0Opa3oBaHHME :  METOJIUYECKHE
pexomennauuu / H.A. 3arpanuunas, JI.A. Ilapmytuna, A.}O. Ilentun, A.B. TepemoB. —
Mocksa : ®I'BHY «MuctutyT ctpateruu pa3BuTus oopazoBanusy», 2023. — 136 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

1. bubmuoreka 1mdpoBoro o00pa3oBaTENBHOTO KOHTEHTA IO MPEIMETY
«buonorus» https://lesson.edu.ru/06/05;

2. Bupryaneneie nabopatopHble paboThl Ha yriyoiaeHHoMm ypoBHe COO
https://content.edsoo.rU/lab/subiect/6/;

3. Metoauueckie KeWchl M0 (POPMHUPOBAHUIO T'PAXKIAAHCKO-TIATPUOTHYECKUX

IICHHOCTE Ha ypokax Ouosoruu - https://content.edsoo.ru/case/item/121 /;
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