MHHHCTEPCTBO IMPOCBEMEHHS POCCUHCKOH ®EJEPALNH
Muncreperso obpazoranus u nayky Yamyprexoii Pecnydankn
Mynnunnaasnoe obpazosanne «opox Moxray

MBOY «uvmazns Ne 8 wvenn Uepos Poceniteroii Dexepannn rsap/ i crapmiero Jeitenanta
A. A. Eguvonan ropora Moxkrn Yawypresoii Pecnyfansn

PACCMOTPEHO COI'JIACOBAHO VTBEPKJIEHO
Py'x(»uouxitbnb HIMO Jamecturens upekropa o YBP - Jlnpexrop A
R 24 (A £y
/¢ 3.10.[Hemgosa JLI".Ocunosa ¢ B.B.Yepusunosa
TMpotokon Nel ot «28» 08.2023 r. ot «29» 08.2023 r, puxaz Nod1/2-0n 01 «30».08.2023 1.
PABOYASA MPOIPAMMA

(ID 1121208)

yuednoro npeamera «buosorus. Yraybaenubiii yposenby

Juist odyyatonruxes 10 =11 kraccor

Mowra 2023



Conepxanue

] JIOSICHUTEIMBHAS BAIIHCKA . .« ..o eevnee et e e e e e e e e e e e e e e e e e e e e e e e e e e e 3
P O0)i (S0 %0517 (el 01 0] s (5] 17 6 S TP 6

3.Ilnanupyemsbie pe3yabTaThl OCBOSHHS IPOrpaMMbl y4eOHOTO Kypca «buomorus»

HA YPOBHE CPEITHETO OOIIETO OOPABOBAHMST .. .vevveetententeeneeneenneaneenseaneennenneeneennannns 21
4. TeMaTHUYECKOE TITTAHUPOBAHMEC . .. uvveeennnteeennteeeaneeeeennneeeennaeeennneeeanneeennneeennnean 29
S5.JIOYPOUHOE TITAHUPOBAHME . . .« v v et eneteeenntaeeentee e anaaeeentaeeennaeeennneeeenaeeeanneeeannneens 33
6. YueOHO-MeToANMYEeCKOe 00ecriedeHuEe 00Pa30BATEIBLHOTO MTPOIIECCA. ... uuureerereenreennnnnnn. 51



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (nanee - 6MoI0TH) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 oOpazoBannn B Poccuiickoit Deaepanun»y, ®I'OC COO, Konnenmuu mnpernogaBaHus
yueOHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepaibHON padoyeil mporpaMmbl
BOCIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnmnany 00y4eHus Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPEeCCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M Pa3BUBAIONIMX 33]a4, CBA3AHHBIX C MPOQOpUEHTALUEH
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBS3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" naér mpencraBieHue O LIETH U 3aa4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpHUPOBAHHME MO pas3ielaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHYeT MOCIeA0BaTeIbHOCTh U3yUeHHs Y4eOHOTr0 MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peann30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpPaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTHYECKOIO MBILIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpyXkarolled npupoiHoit cpene. B mporpamme mno
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MIaHUPYEMbIM JHMYHOCTHBIM, METAlpeJAMETHBIM U HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACLIMPEHUE U YIrayOieHue 3HaHUN
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumojorum,
HMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriiy0jJeHHOM ypOBHE OPHMEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHUU OOYyHaroIUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesoB OHOJIOIMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BUTHE. Tak, pacIIUpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHMUSA O PACTEHHSX, XMBOTHBIX, TprOax, OakTepusx, OpraHU3Me UeJIOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTENBHO BKJIIOUYEHbI OWOJIOIMYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPHI IS
nocJIeyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOJTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3HKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHuio Ouonoruu. CoOriacHo UM, HU3y4aroTCs



CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHHU3allH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 kiacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OHOJIOrHH,
SMOPHOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yY€HHE, OCHOBBI HKOJIOTUU U
yuenue o buocdepe.

VYueOuplii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOECHHE OOydaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEHM, NPUHLUMIOB W TIpPaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMyJISALUH, OWOLeH03a, SKOCHCTEMBI, O BBIAAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouonornyeckux 3HaHWi. /g pa3BUTHS W MOJAEp)KaHUS WHTEpeca 0O0YJaromuxcs K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJAEp>KaHUU MPOTrPaMMBbI IO
OMOJIOTMH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obOnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOiaEHHOM ypoBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKHBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHNEe YMEHHI MCIOJB30BaTh 3TU 3HAHUS B (HOPMUPOBAHUH MHTEpeca
K onpeaen€éHHol 001acTi MpoPeCCHOHATBHON JIEATSIBHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WiH K
BBIOOPY yueOHOro 3aBeIeHus sl IPOAOHKEHUS OMOJIOTHYeCKOro 00pa3oBaHusl.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriryOJ€HHOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE OOYYaIOIMMHUCA CHUCTEMBbI  OHOJIOTMYECKUX  3HAHWI: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMM  TO3HAHWUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOpHOJIOTHN U OMOJIOTUH Pa3BUTHS, TEHETUKU U CEJEKLUU, OMOTEXHOJOTUN U CUHTETHYECKON
OMOJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIMMUCS YMEHUSMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCSI OMOJIIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM W  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJOTHYECKUMH IPOOJIEMaMU YeJIOBEYECTBAa; OIEHMBATh IOCIEACTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOJIeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphI
npodUIakTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHHs
0€30MaCHOCTH COOCTBEHHOM XM3HEIEATENbHOCTH B YPE3BBIUANHBIX CUTYalUsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o01acTu
OHOJIOTHH;

pa3BUTHE y 00YyYarOIIMXCS WHTEIIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIIAIOLUIUMHCS OTKPBITHSMU U COBPEMEHHBIMU HCCIIEOBAHUSAMH B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OMOJIOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs
HKCIEPUMEHTAIBHBIX HUCCIEJIOBAaHUM, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTHYECKUX 0OBEKTOB M MPOIIECCOB;

BOCIIUTaHHE y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOM MPUPOJE B LIEJIOM U K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHMYECKOH, TE€HETHYECKON



rPaMOTHOCTH, OOMICH KyIbTYphl MOBEACHHUS B TPUPOJE; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIONOIE30BAHUN
(cobmroneHne TpaBuUJl TIOBEJACHUS B TIPUPOJIC, OXpPaHbl BHUIOB, HKOCHUCTEM, Omocdepsi),
COXpPaHEHHHU COOCTBEHHOT'O 37I0POBBSI M 3J0POBBS OKPYXKAIOMIMX JIIOAeH (COOMIOaeHUS Mep
npodunakTukd  3aboneBaHuii, oOecreueHne  OE30MACHOCTH  KU3HEACSITENLHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJOTUYECKNX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHH I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mMOcCienyromeMy MnpodeccuoHaIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4YUCIIO YacoOB, OTBEIEHHBIX HAa M3Y4YeHHE OMOJIOTMM Ha YrIyOJIEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBisger 272 dvaca: B 10 kmacce — 136 uvaca (4 yaca B
Heneno), B 11 kimacce — 136 yaca (4 yaca B HeZlen0).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OuOJIOTUH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpP)KaHHUS M HAINPABIECHHOCTH Ha MPOJOJDKEHHUE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpPEeAHEro MPo(ecCHOHATBFHOTO U BBICIIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBHEM TMPH O0yYeHHHM OMOJIOTHMU Ha YriayOJIEHHOM YpPOBHE SBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYeCKuX pador. Takxke ywacTue oOydarommxcs B
BBIMIOJTHEHUH TMPOCKTHBIX M y4eOHO-HCCIEOBAaTEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTPENIETISICTC YYUTEJIEM Ha OCHOBE HUMEIOIIMXCA MAaTEepUaIbHO-TEXHUUECKHX PECYypCcoB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMonorusi — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OWOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTandbHbIC, MPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWE OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsi3b OHOJIOTUU C APYTUMHU Haykamu», «CucrteMa OMOIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YNOPSAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CAaMOOpPTaHU3AIMs, CaMOBOCIIPOM3BEIIEHUE, Pa3IpPakKHUMOCTh,
W3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OHMOTeOIIeHOTUYECKHIA ),
ouocdepusiii. [Iporeccsl, mpoucxoasiye B KUBbIX cucTteMax. OCHOBHBIC MPU3HAKU YKHUBOTO.
Kuznp kak opma cymiecTBoBaHUS Matepuu. Hayku, uzydaromiye *KHBble CUCTEMBI HA Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XuBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenue, usmepeHue,
AKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCHUMOM M HE3aBHUCUMOMN
nepemeHHoil. [lmanupoBanue »skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runoTe3a. [lonsTre BEIOOpKH U €€ J0CTOBEpHOCTh. Pa3dpoc B Omosorndeckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yNbTaToB. [IpUuMHBI UCKaKEHUS PE3YJbTATOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH IKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBolicTBa )XKMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHWM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIESHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

Tema 3. buoJiorusi KJjieTku

Krnetka — cTpykTypHO-(YHKIIMOHATbHAS €IUHUIA XUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopwus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOM OWOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aTroMoB, auddepeHnnanbHOe —IEHTpUdyrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- ¥ yJIbTPAMHUKPO3JIEMEHThI. Bona n e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJISLUY.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamus. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 0e1aKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuabl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus  nummmoB.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkuuu mumuaos. O0mue
CBOWCTBA OMOJIOrMYECKMX MeMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenune HyknenHoBbIX KuciOT. HykneoTumsl.
[Tpunuun xommuiementapHoctd. IlpaBmino Yapradgga. Crpykrypa IHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHbBIE MEPEHOCUUMKH, HX (GYHKIMH B KieTke. /pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OuOMOINIeKyl. Mooeruposanue cmpykmypol u QyuKyui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin U OpeaHuyecKuti cCunme3s 6UOMONEKY U
UX HenpupoOHbIX AHAL0208.

JleMoHCTpaL UK

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B  HEXHMBOW IPHUPOAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIA XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe OpraHu3moB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYd YrieBoaoB», «CTpoeHHe MOJEeKYI
munuoB», «HykinenHoBbIe KUCTOTHIY, «CTpoeHre MOJeKyIbl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHE 0EJTKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

Tema 5. CtpoeHue U GQyHKIMH KIETKH

Tunbl KJIETOK: syKapuoTHUYecKass M Ipokapuorudeckas. CTpyKTypHO-(QYHKIMOHAIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne TMpOKApUOTHUECKOM KieTkh. KierouHnas crTeHka OakTepwii W apxei.
OCOoOeHHOCTH CTPOCHUS TeTepOoTPOo(PHOI U aBTOTPO(HON MPOKAPHOTHUECKUX KIIETOK. MecTo H
POJIb MPOKAPUOT B OUOIIEHO3aX.



Crpoenrie u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTku. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUla3MaTHueckoil MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneru€HHas nudQysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponurnaemocts MemOpanbl. PaGoTa
HATPHUIl-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronnazma. Lutoszons. Lurockener. [IBuxkeHue mutoriazmbl. OpraHoOWAbl KIIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKHU: 3HAoIazMarndeckas cetb (DIIC), anmapat [onbmku,
JM30COMBI, UX CTpOCHHE U (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTuKyinyMa. Mexanuzm Hanpasienus oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuii  (arpanHymnsipHBIi)
SHJOIIa3MaTH4ecKuii peTukyiayM. CekpetopHas QyHkuus annaparta [onbmku. Moougurayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIxX KieTok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIacTUibl. [lpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKUIMM  MUTOXOHApUM ¢ TulacTuA. l[lepBUYHBIC, BTOPUYHBIE M CIIOXKHBIC IUIACTHU]IBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanubie opranousl kinetku CTpoeHue u (yHKIIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KIeTKkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuimaMeHTsl. AKmunogvle
Muxpogunramenmol. MBIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIeMmoK.
Muxkpotpybouku. Knerounsiii meHtp. CTpoeHMEe U JBUKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTpy6ouku nutorasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmukpompyboukamu. Momopmvie 6enxu.

Anpo. Obonouka siApa, XPOMATHH, KapUOILUIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloNokKEeHHE XPOMOCOM B MHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThuHa — TUCTOHBL. J{uHamuxa s0epHou
0bonouku 8 mumose. foepHuiii mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHUTENbHAas  XapaKTEPUCTHKA  KIETOK  JYKapUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KiIeTku», «CTpoeHHe >KMBOTHOMN
KJIETKH», «CTpOEHUE PACTUTENIBHON KIETKN», «CTPOCHUE MUTOXOHAPHUNY, «Anpoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTIpenaparbl 0aKTepUaIbHBIX KIETOK.

JladopaTopnasi padora «/3yueHnue CTpOCHHS KIETOK PA3TMIHBIX OPTaHU3MOB).

JlaGopaTopnas paGora «l/ccrenoBanue rasMonnsa M AEMaa3Mojn3a B PaCTUTENbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NPpeBpallieHHe JHEPIMU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KucIopoga B OOMEHHBIX  IPOIIECCaX.
Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX Tpoleccax.
depMEHTATUBHBIN XapakTep peakluil KJIeTOYHOro Meradoyim3ma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHntsl. OTianuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEaKIMi OT Pa3INYHbIX (PAKTOPOB.
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[lepBUYHBI CHHTE3 OpraHUYECKHX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCU2EeHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nuemMeHmsl U NUSMEHMNb
peaxyuonroeo yenmpa. Ponb xmoporuiactoB B mporecce porocunre3a. CBeToBas U TEMHOBAS
dazel. @omoovixanue, Csz., Cq. u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (hOTOCHHTE3A.
Brusinue pa3nnyHbIX GaKkTOpOB HA CKOPOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A.

XemocuHTte3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAYCHHE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHUsI U UX HCIIOJIb30BaHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHMU3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO30YAMTEIH
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreTudeckoro obMeHa. I[ToATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICIIIEHUE TIIOKO3bI.

buonornueckoe OKUCIICHUE, WM KIETOYHOE JbIXaHue. Pollb MHUTOXOHAPUH B mporeccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi memobpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpe] aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO OOMEHa.

JdeMoHcTpannn

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

Tabmumer 1 cxembl: «DoTOCHHTE3Y», «DHEpPreTHUSCKUd oOMeH», «bHocuHTEe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O06opynoBaHue: CBETOBOH MUKPOCKOII, 000PYI0BaHUE JUISI IIPUTOTOBJICHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopnasi pab6ora «l3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TMEPOKCHIA
BOJIOPO/Ia B PACTUTENIbHBIX M )KUBOTHBIX KJIETKAX».

Tema 7. HacinencrBeHHast uHpopManus U peajm3anus eé B KIeTKe

Peakiun matpuuHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HH@oOpMmanuu. ['eHeTHMueckuid KoJl, €ro CBOMCTBA.
Tpanckpumnuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIMK: KOMIUIEMEHTAPHOCTbD,
AHTHIIAPAJUIETBHOCTD, aCUMMETPUIHOCTh. Cospesanue mampuunvix PHK 6 asykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmocunTese Oenka. VY cmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTe3e Oemka.

Cospemennvie npedcmasienusi o cmpoenuu 2enog. OpraHu3alys reHoMa y IpOKapuoT U
9YKapHoT. Perynsauus akTUBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (. XKaxoO, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTounslit romeocras.

Bupycsl — HekieTouHble (POPMBI )KU3HU U O0JMTaTHBIe Tapa3uThl. CTpOeHHE TPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oaktepuodaro. Kuszuenmwiti yukn J{HK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3a0oneBaHusl 4enmoBeKa, JKMBOTHBIX, pactenuit. CIIMIA, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz oorvuiux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHoBCKUH.



Tabmumer u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Koa», «Bupych»,
«baxTtepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. Z/KM3HeHHBIH HUKJ KIETKH

Knerounsnii numki, ero mepuonsl U perymsinus. Wutepdasza um muro3. OcobeHHOCTH
poleccoB, nporekaronux B uHTepdase. [logroroska kietku k aenenuto. [Ipecunrernyeckuit
(ITOCTMUTOTUYECKUIT), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) MEPUOJIbI
uHTep(a3bl.

Marpuunsiii  cunre3  JHK -  pemumkanusa. Ilpunnuner  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBI  CUHTE3, aHTUIAPAJUIEIBbHOCTh. MexaHusm
permmkanuu  JIHK.  Xpomocombr. Ctpoenue xpomocom. Temomepsl u  Telomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. J[MIUTOMAHBIA U TaluIOWIHBIA HAOOPBI XPOMOCOM.
['omosiornynbie XpoMOcoMBI. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM NMPOUCXOJSALIME B HUX IpoLecchl. THUIIbI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTkd. I[Iporpammupyemas kierouHas ruOenb —
arornTo3.

Knerounoe siapo, xpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmuipel u cxembl: «OKuU3HEHHBIM HHUKI KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JJTHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenapaTthl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlaGopaTopnas padora «HabmogeHne mMHuTO3a B KJIETKaX KOHYHMKA KOpeIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KonoHuanbHble
OpraHU3MBlI.

B3anmocBA3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbel U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHs, QYHKIMH M pacroioKeHus
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeloBeKa. THIbI JKUBOTHBIX TKaHEW: AMNHUTEIUAJIbHAS,
COCIMHHUTENbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (YHKUUH U PaCIOI0KEHUS
TKaHeW B OpraHax »KMBOTHBIX U UeJIOBeKa.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpPraHbl pacTeHUil. OpraHsl U CUCTEMbI OPTaHOB
’KUBOTHBIX U 4yenoBeka. OyHKIIUU OPraHOB M CUCTEM OPI'aHOB.

Onopa Tema opranusmoB. Kapkac pacreHnil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHYTpeHHMI ckeneT. CTpOCHHE U THUIIBI COCIUHEHNUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX UM YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.



ITutanue opranusmoB. IloriomuieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacteHusiMU. [luTtaHue >KMBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IluieBapurenbHbie
»kenesbl. [IumeBapurenpHas cucrema 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe nbixaHue. J{pixatenbHas moBepXxHOCTh. JKabepHoe u n€rouHoe
JpIXaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHMs JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenpHas cucCTeMa 4YeloBeKa. MexaHu3Mm
BEHTHJISILIMH JIETKUX Y NITUI] U MIIEKONHUTAIOMMX. Perymsuus apixanus. [{pixarenbubie 00bEMBI.

TpancnopT BewIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepaue, KpPOBEHOCHbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHHSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Belnenenue y pacTeHuid. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BbifeneHus. DuibTpanus, cekpenuss u  oOpaTHOE
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
U BBIICIUTENBHOM cUCTEMaMu. BplneneHne y mO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHKkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alMTa Y MHOTOKJIETOUHBIX pacteHui. Kyrukyna. CpeacrBa naccCUBHOU U
XUMUYECKOH 3a1nuThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOHBIE. 3alUTa OpraHU3Ma
or Oone3neil. VMMMyHHas cuctema uenoBeka. KIeTouHbli M TyMOpajabHBI HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KJIOHaJIbHO-
cenexktuBHOro uMMyHuteta (I1. Dpnux, ®@. M. bepner, C. Toneraa). BocnanurtenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpa)xuMoCcTh M peryisiuuss y OpraHusmoB. Pa3ipakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTs M peryisinus y pacTeHuil. POCTOBbIE BemeCTBa U HUX
3HAYCHHUE.

HepBHnas cucrema u peduiektopHasi perynsuusi y >kKMBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u peduexkropHas nyra. bezycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHass peryisinvss M SHAOKPHHHAs CUCTEMa >XKMBOTHBIX M 4YenoBeka. JKenesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBHE TOpPMOHOB. B3anMMOCBSA3b HEPBHOU U
SHIOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIHY,
«baktepun», «lIpocreitmme», «OpraHbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOoMbIX», «TKaHuM pacTeHHI»,
«KopueBwie cuctembr», «Ctpoenue ctebns», «CTpoeHHE IHCTOBOM TUIACTHHKMY, «TkaHuU
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BplaenurenbHas cucreMa», «DHIOKpUHHAs cucteMay», «CTpoeHue MbIILby, «MIMMyHUTETY,
«KumeunononoctHelie», «CxeMa nuTaHus pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHApUn», «BHYTpeHHEE CTPOEHHE 10KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHas cucrema MIIEKONMTAIOIINXY,
«HepBHas cuctema gyenoBekay, «Pediexcy.



Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKAaHEW, PaKOBUHBI MOJIJTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHUX, KUBbBIE
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuu pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE IPETapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuE s JIEMOHCTpAalUy [IOYBEHHOIO U  BO3AYLIHOIO IIUTaHUS PACTCHMI,
pacileruieHdsl Kpaxmaina u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JEMOHCTpALMM OIBITOB 110 U3MEPEHMIO KUZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlabopaTopnasi paGora «l13yueHne opraHoB IIBETKOBOI'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHUS OPTaHU3MOB: Oecrioioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
0ecroIoro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTalvs, KIOHHPOBAaHHUE.

[TonoBoe paszmHoxenue. IlonoBele kieTku, wian ramersl. Meio3. Cragun Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICI Mel03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasuthe. l'ameroreHe3 y JKUBOTHbIX. IloyioBble — Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Om1og0TBOPEHHE M AMOPUOHAIIBHOE Pa3BUTHE KMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTHUHU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIAryuiku). Jpobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. brnacmyna, muno
onacmyn. OcoOEHHOCTU JpOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JIMCTKU (TaCTPYJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiIMsHHE dacTel
pa3BUBAIOIIETOCS  3apojibllia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUII TeHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOLIEH CPEebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI mepuoa. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XUBOTHBIX. DaKTOpbl peryisiliid pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepunonbl OHTOreHe3a 4YeoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHe POLECCHI.

PasmHoxenne u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue cmop B Tporecce Mmeio3a. ['ameTroreHes y pacTeHHI.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaL UK

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

Tabmunel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pa3MHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHANbDy, «Pa3MHOXKeHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Metio3y, «Xpomocomel», «l'ameroreHesy», «CTpoeHHE SMUEKIETKH U CIEpMaTO30UIa»,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsimoe m Hempsimoe pasBuTue», «Pa3BuUTHE MaNCKOTo
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkmn», «/[BoiiHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHEe CeMsH OJHOAOJIBHBIX M JIBYAOJIBHBIX PAacTeHUi», «KU3HEHHBIH LUKI



MOpPCKOM  KamycTel», <«OKM3HEHHBIM 1MKI Mxa», <OKuW3HEHHBIH LMK [ANOPOTHHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

OOGopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl SUIIEKJIECTOK U CIIEPMaTO30U/I0B,
Mozeib «L UK pa3BUTHS JIATYILIKI».

Jladboparopnasi pabGora «M3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass paGora «BrbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJAbIIIECH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnasi padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNMBOCTH OPraHM3MOB

Hcropus cTaHOBIEHHsS W Pa3BUTH T'CHETHKH Kak Hayku. PabGoter I'. Mengmens, I'. ne
®puza, T. Moprana. Pons oTedecTBEHHBIX Y4Y&HBIX B pa3BUTHUM TeHeTHKW. Paborer H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBIL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIeIbHBIE
T€Hbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YHCTas JIMHUS, THOPUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOIbl TCHETHKHU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuruBanue. [lepBeiii 3akoH MeHaenss — 3aK0H eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHus mpu3HakoB. [luTonoruueckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTouHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmiennenve mpu3HakoB MpH HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHMUS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CiienyieHHOe HacleI0BaHNe
T€HOB, HAPYUIEHUE CLETUVIEHUS MEXAY Ff€HaMu. XPOMOCOMHAsl TEOPHUS HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHHs Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIIEIUVIEHHBIX C MIOJIOM.

I'enoTun kak nenoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBUE TEHA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHBIX TeHOB. KOMIIJIEMEHTapHOCTD.
Onwucra3s. [Tonmnmepns.

['eneTnyeckuil KOHTPOJb PAa3BUTUS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTUYECKNX TPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (yHkui. [eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — MApPa3sUT» U «XO3SIHH —
MHUKpOOHOMY. ['eHeTHYecKre acreKThl KOHTPOJISI M U3MEHEHHUs HACIeICTBeHHOW nH(popmaIun B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JleMoHCTpauMu

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

Tabmumpl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupyolee ckpeuBanue», «Hemnonnoe gomuaupoBanue», «CLemIeHHOE HACIeJOBaHUE
MPU3HAKOB y Apo3oduib», « eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo30Quiib»,
«Kapuotun nruiis», «MHOXKECTBEHHBIN ajlienn3My», «B3zauMoaeiicTBre reHoBY.
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Ob6opynoBanue: MOJENb JUIsl JEMOHCTpPAIlMK 3aKOHOB eIMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJEINb U JEMOHCTPALIMK CLEIJICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUIHOTO CKPELIMBAaHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJIMYECTBEHHbIE IPU3HAKU. Buabpl  U3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MoudukaronHass ©3MEHUYUBOCTb. Ponb cpeasl B pOpMHPOBaHUU MOIUPUKAITIOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBINH psi ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTHINYECKON H3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

KombOunatuBHass M3MEeHYUBOCTb. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTU. POJTb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Hoo0pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYMBOCTb. Bunapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHbBIE W HHAYLUUMPOBAHHBIE MYyTalUM. SIOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieictBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (PaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaLun

IToprpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupel 1 cxembl: «Buasl n3MeHuuBOCTH», «MoaudUKAIMOHHAsS W3MEHUYUBOCTbHY,
«KomOuHaTuBHast ~ uU3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: >KHBble M TepOapHbIE HK3EMIUISIphl KOMHATHBIX PACTEHHUH, PUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

Tema 14. I'eneTnka yejioBeKka

Kaprnorun yenoBeka. MexayHapoaHash INpOrpaMMa HCCIEIOBAaHHUS T'€HOMa 4YeJIOBEKa.
MeTtoap! M3ydeHUs] TeHETUKU YelloOBeKa: IeHealornyecKuii, OJIM3HEOBbIH, IUTOr€HEeTHYECKH,
MONYJIAHOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYecKnii. COBpPEMEHHOE OIpenesieHne
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomouisto [11P-
aHanuza. Hacnencrennsie 3a00seBanus yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nn ¢ HacienCTBEHHOW MNpPEApPACIONOKEHHOCThIO. 3HAYEHHE MEIUIUHCKON T'€HETUKH B
MPEIOTBPALICHUN U JICUEHUU TIeHETHUYECKUX 3a0oJjieBaHUM yesoBeka. MeauKo-TeHEeTHYecKoe
KOHCYJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «TEHETUUECKOTO IPpy3a». ITUUECKUE ACTIEKTHI
MCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW UYyBCTBUTEIBHOCTU YeloBeKa K (pu3nuecKkoMy H
XUMUYECKOMY 3arpsA3HEHUIO OKpYyKallled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JeMoHCTpauMu
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Tabmumer u cxembl: «Kapuotunm denoBekay, «MeToabpl M3y4YeHHs] TEHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkAeHUE CeleKUuu U JomecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpas3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3JaHUM COPTOB pAacTeHUH U 1opoxa KUBOTHbIX. CopT, Mopoaa, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HaciueACTBEHHOM m3meHunBoctu H. M. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

MeTopl ceneKIMOHHOM paboThl. MICKycCTBEHHBIN OTOOp: MAaCCOBBIM W MHAMBHUYaIbHBIN.
Dranbl KOMOWHAIIMOHHOHN celieKuu. VIcmbITanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHITY C TIOMOIIBIO aHAN3a
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbll u
XUMUYECKH MyTarcHe3 KaK WCTOYHHK MYTAalMd Yy KYJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK s
IIOJIy4EHHS UCXOTHOTO MaTepHuaa JUlisl CEJICKLNH.

[Tonyuenune mnonumionnoB. BuHyTpuBuaoBas rulpuauzanus. bIM3KOPOICTBEHHOE
CKpelirMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirBaHue, Wiu ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas ruOpuaU3anus.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHS CEJEKIMH pPACTCHHH U
JKUBOTHBIX. «3€1EéHAsl pegoNtoOYUsLy.

CoxpaHeHHE U U3YYCHHE TC€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHM W HMX JIUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3)ueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuUMeHeHUuem CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoeli u
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoOHCTpaLun

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTEHHUI,
«3aKOH TOMOJIOTHYECKHX PAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEIEeKINN»,
«Otnanénnas rubpuamnzanusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUH M TOPOJ JOMAIITHUX
JKUBOTHBIX.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi Ono10rus

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepucTuka. TpaauimoHHas OWOTeXHONOrus: XxjeboreueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonorudyeckuii cuute3. OObeKThI
MUKpOOHOIIOTHYeCKUX TexHomoruil. [Ipon3BoacTBo Oeka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHne  TEXHOJOTMM M MHCTPYMEHTOB  IICJICHANIPABICHHOTO  M3MEHEHUS |
KOHCTPYUPOBAHHUS T€HOMOB C II€JIbIO MOJYUYEHUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIlIUX
HE BCTpeYaroIuecs B MpUpoie OMOCHHTETHUECKHE MYTH.

Knerounas mnxeHepus. MeTolbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTEHUM M KUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuam3anids W COMATHYECKUN 3MOpuoreHe3. lcmosb3oBaHue
TaljiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenHue MOHOKIOHANbHbIX aHmumen. Flcnonv3oeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SIHMLEKICTOK W KIOHUPOBAaHUE JXKUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
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KJIETOK. TexHonocuu 0300po6nenus, KylbmMusupo8anus U MUKPOKIOHANLHOZO PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WUHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-muarnocTuka.
MeTtab010MHBIN aHaIU3, FEHOLIEHTPUUECKUI aHAJIN3 TPOTeOMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepuss i pa3paboTKM  (yHIAMEHTaJIbHBIX OCHOB MEAMUUHCKUX TEXHOJOIHH,
CO3/IaHUSl KOMIUICKCHBIX TKaHEH COYeTaHHEM TEXHOJOIHi TPEXMEPHOT0 OHONpPUHTHHTA U
ckaddosauHra Ui pelieHus 3ajad NepCoOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISPHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet u  cxembl: «/cnonp30BaHWE  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I'eHHas HHKEHEPU».

11 KJIIACC

Tema 1. 3apo:kaeHune ¥ pa3BUTHE IBOJIOLMOHHBIX NpPeICTaB/IeHUH B 01M010rn

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.

JBuwxymue cunel 3Boironuu  BugoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pPasMHOXKEHHsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndyeckoit Teopuu 3omonuu (CTI). HeliTpanbHast TeopHst 3BOJIIOLUH.
CoBpemeHHas BOJIIOIIMOHHAsT OHMoorysl. 3HaUY€HUE 3BOJIOLMOHHON TeopuHu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL U

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yersepukos, U. U. IlImaneraysen, k. Xonnern, /. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoid npupozas! (mo K. Jlunuero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPHUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nmyremectsust Y. Jlapsunay, «Haxonku Y.
Hapsuna», «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasr rTomyOei», «MuorooOpasue
KYJIBTYpHBIX (hopM KamycThl», «[loposibl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYUIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUHN IBOJIIOLIUNY.

Tema 2. Mukpo3BoIonus 1 eé pe3yJibTaThl

[Tomymsiuust Kak d2JI€MEHTapHas €AMHMLA SBOMOIMH. COBpEMEHHBIE METOJbl OLEHKU
TeHEeTUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. I3MeHenne reHooH/1a oMUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH TIeHeTHueckoro pasBHoBecus Jx. Xapau, B.
Baitabepra.

OnemeHTapHble (DAKTOpPHI (IBMIKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA Tpolecc.
KomOuHatuBHass m3MeHUMBOCTH. [[peiid) TeHOB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS
qacToT ayutenedt B momynsauusx. ODddexkt ocHoBarens. IDggexm OYmMuLIOUHO020 20PAbIUKA.
CHuoicenue 2enemuuecko2o paznoobpaszus: npudunel u credcmeus. Illpossnenue s¢ppexma
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Opeugha cenoé 6 Oonvwux u manelx nonyaayusx. Murpanun. M307sM0Ms  TOMYISIIUAN:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIUN, pa3pbhIBAlOMUNA (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHM3MOB KakK pe3yJbTaT MHUKPOABOJIONMU. BO3HHKHOBEHUHE
npucnocoOiaeHuil y opranuzMoB. ApomMopdo3bl u uanoagantanuu. [Ipumeps! npucnocodieHui
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
Wzomsiust — kimroueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monumonan3auus, rudpuanzanus). JJIuTenIbHOCTh S3BOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoOmtonmoHHON Owonmormu B pa3pabdOTKE HAyYHBIX METOJIOB COXPaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB UM HMX XO031€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannn

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsiuonHas cTpykTypa BUaay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBwKymipe CHIBI  3BOJIOIHNY,
«OKoyorHYecKas HM30JIALMS MOMYJSIUM ceBaHCKON Qopenn», «['eorpaduueckas H30IAUSL
JUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI 1aypcKony», «[lomynsioHHbIe BOTHBI YUCICHHOCTH
XUIIHUKOB U >KepTB», «Cxema JIeHCTBUS €CTECTBEHHOTo 0TOopa», «®Dopmbl OOpbOBI 3a
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacka KUBOTHBIX», «lIpenymnpexnaromas oOKpacka 3>KUBOTHBIX»,
«Duznonornyeckue agantauny, «l[IprucrnocobIeHHOCTs OPraHU3MOB U €€ OTHOCHUTEIBHOCTD,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUs0ooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«JKoNOTHYeCKOe BUI000pa3oBaHue BUAOB cUHHUL, «[lomummounsl pacrenuit», «KamycTHO-
peAeUHBbI THOPUI.

O6opynoBanue: repOapuy pacTeHUN, KOJJIEKIIMHM HACEKOMBIX, Uydella MTHUI] U 3BEpel ¢
IpUMepaMHu pa3jNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Bepel pa3HbIX BUJOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOaMHU.

Jladoparopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlabopaTopnasi pa6ora «llpucrnocoOneHuss OpPraHu3MOB H HMX OTHOCHUTEIbHAS
11EeJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUIOB 10 MOP(POTOTUIECKOMY KPUTEPHIO».

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl

MeTtobl n3yueHus MakpodsBosolMy. [laneonTonornyecknue MeToabl U3y4E€HUS SBOJIOIHH.
[TepexonHbie GopMbI U PUIOTE€HETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaduueckue Meronbl u3ydeHus odBomonuu. CpaBHeHue Quopbl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckne oomactu 3eMian. BUabl-oHIEMUKY U PETTUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOTHYecKre METOJbl M3YyYCHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSIBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMonoruyHbie U aHANIOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoJleKyasipHO-
reHeTUYecKue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHEe METOAbl HM3yYeHHUs  HBOJIOLHUU.
['omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIHS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWia) dBOMOUUU. [lpunyun  cmeHvl  QYHKYULL.
HeobOpaTtumocTs 3BOMIONIMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIIOIIHH.
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JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «OUIOTCHETUYSCKUH P JIOMIATN», «APXEONTEPUKC, «3BEPO3YyObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jllpelip koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUS  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbI»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIe 3aKOHOMEPHOCTH 3BOJIIOLIUN Y.

Ob6opynoBanue: KOJJICKIMH, TepOapuu, MYISDKHM HMCKONAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emuile

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHaydHble TPEICTABICHUS] O 3apOXKACHUU >KU3HMU (KpealmoHW3M). ['umore3a MOCTOSIHHOTO
camMo3apo>KJIeHus )KU3HU U €€ ornposepkeHue onbsitamu @. Penu, JI. Cnannannanuy, JI. [lactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOTIOTHS.

OcHoBHbIE ATanbl HEOpraHuueckoi »Bosonuu. [lnanerapuas (reojsorudyeckas) 3BOOLHUS.
XuMuyeckasi HBONONMS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omeir C. Mumuiepa u . HOpu. OOpa3zoBanue mnoaumMepoB W3 MoHOMepoB. KoamepBaTHas
runore3a A. W. Omnapuna, rumorte3a nepBuuHoro OynboHa J[k. XomnjeiiHa, reHeTHuyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u runoreza «mupa PHK» V. TI'mubGepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHple aTanbl opraHnyeckoi sBosonuu. llosiBieHne U 3BONIONMS NMEPBBIX KIETOK.
Oponronuss Merabonu3zMa. Bo3HukKHOBeHHE MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoOBHBIE 3Tanbl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(o3bl PacTEHUU.
Beixon pacrennii Ha cymy. llosiBleHHe CHOpPOBBIX pAacTeHHWH M 3aBOE€BaHUE HMMM CYIIH.
CemeHnnbie pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. lepBbie XOpaoBbIE
XKHUBOTHBIC. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIINiA.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KiatoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTne *)u3HM Ha 3emiie IO ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MATIE030i, ME30301,
KaifHo30M. OOmas XapakTepuCTHMKa KIMMaTa W TeoJornyeckux mnpoueccoB. IlosBrneHue wu
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3OBaHME: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpPAHUS — DKOJOTMYECKHE KpU3UCHI Iponutoro. IlpuuuHel U cnencTBus
MacCOBBIX BbIMUpaHUi. COBpeMEHHBIN IKOJOTHYECKUH KpU3HC, ero ocobeHHocTH. IIpobiema
coXpaHeHHUs Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTAaHU3MOB.

JleMoOHCTpanuu
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[Hoptpersr: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, . . Meunukos, A. . Onapun, Ix.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita ©. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMoO3apokJIeHus ku3Hmw», «Cxema omnbita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM
sBosonuny, «['eoxpoHonornueckas mkanay, «HauanbHble 3Tambl OPraHUYECKON IBOJIIOIUNY,
«Cxema o0Opa3zoBaHusi JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIrOKJIETOYHbIE BOJgOpoCcHn», «Mxwu», «llanoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTUS JKUBOTHOIO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YeHuCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupn,
«Munekonuraroue», «Pa3BuUTHE JKM3HM B  apxeuWckol ospey», «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHE KWU3HKM B TNAJNCO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM spe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapuud pacTeHUN pa3IUYHBIX OTENOB, KOJJIEKIUU HACEKOMBIX,
BJIQXKHBIC TIpenaparsl >KUBOTHBIX, PAKOBHHBI MOJLITIOCKOB, KOJUIJICKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4yuyeja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Jladboparopnasi pabora «/I3ydeHHe M ONUCAHUE HCKOINAEMbIX OCTAaTKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CTaHOBIIGHHE TPEJCTABICHUN O TMPOUCXOXKICHUU 4YeJIOBEKa. Pemuruno3Hbie BO33pEHHS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO uenmoBeka ¢ KUBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHWE YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBa UENOBEKa C JKMUBOTHBIMHU: CPaBHHUTEIbHO-MOp(]OIOTHUecKue,
AMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxkyme  cuibl  (pakTophl)  aHTpONOreHe3a:  OWONOrMYEcKHe,  COIUANbHBIE.
CooTHoIIeHre OMOJIOTHIECKUX B COITUATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoOBHBIE CTaUU aHTpoIoreHesa. PanHue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYITBI)
W paHHUE TIOHTUJBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsiH | JII0JIH. ABCTPATOMUTEKN —
JIBYHOTHE Tpeaku Jiroae. UenoBek ymenbli, mepBble U3rOTOBIEHUS opyauil Tpyaa. Yenosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
001l MpeoK HeaHePTAIbCKOTO YeIOBeKa U YelIOBeKa pa3yMHOTO. YelloBek HeaH1epTaabCKui
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YellOBEKa.
MyrtanuoHHsIi Tiporiece u nonuMmopdusm. I[lonynsimoHHbIe BOTHBL, Apeiid TeHOB, MUTpAIUs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoeueckue pacel. [lonsitue o pace. boinbiiue pacbl: eBpomeoujHas (€Bpaszuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHASI), MOHTOJIOWHAs (a3UaTCKO-aMepUKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa Mo IuiaHere. EnuHCcTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, uelnoBeKa K  pa3HbIM  YCIOBUSM
OKpy’Karomien cpensl. Biausiaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOpdosIoruio u
(U3HOJIOTHIO YeTTOBEKA.
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MexXIuCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJIOTHYECKOW) aHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buocounaneHple  HccileAOBaHMA ~— OPUpPOJAbI  YelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OHMOJIOTUYECKOI0 U COLUATBHOIO B YEJIOBEKE.

JleMoOHCTpaLuu

[Toptpetsr: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa W CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBIKyIIME CHUJIBI AHTPONOTreHEe3a», «IBOJIOIMOHHOE JAPEBO YEIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneup», «KpomanboHIbl, «lIpeaku dyenoBeka», «ITallbl BOJIIOIUN UYETOBEKAY,
«Pacep1 uenoBekar.

OOGopynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPeIMETOB MAaTepUaIbHON KYJIbTYpPhl IPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJIOTHYECKUMH U OuOIecKUMU
CIOXKETaMH MTPOUCXOXKICHHS YelIOBeKa, PoTorpaduu HaXOIOK MCKOIMAEMBIX OCTATKOB YEIIOBEKA,
CKeJIET YeJIOBEeKa, MOJIEb Yepera YelIOBeKa M Yeperna IMIMMIIaH3€, MOJIEIb KUCTH YE€JIOBEKa U
KHCTHU HIMMIIaH3€, MOJIETIN TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aAanTaluil 4eJI0BEKay.

Tema 6. DJkojorus — Hayka O B3aMMOOTHOLIEHUSIX OPraHu3MoOB W
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3agaum skonoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aMbHBIN.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE Kak
OCHOBa CBf3€H YelloBeuecTBa € MNpupoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYJIbTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

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

Tabmumpl u cxemsl: «Pazaensl skomorun», «MeTonabl dKojJorun», «CxeMa MOHUTOpPHHTA
OKPY’KaIOIIEeH Cpeabl».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
DKOJIOTMUECKUX  (PaKTOpOB:  aOMOTHYECKHE, OHOTUYECKHE, aHTpornoreHHeie.  OOurue
3aKOHOMEPHOCTH JIeHCTBUS dKonornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYMMbl PACTEHUW U >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneproausm.

Temmeparypa Kak 3konoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToHKuUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTraHW3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxxnocts kak skonoruueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOAAECPKaHUIO
BogHOro Oamanca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.
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Cpenpl OOUTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, IMOYBCHHAS, TIyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHU: NepeBbs, KyCTapHUKM, KyCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
JKuznenneie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaktopel. Buuabpl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxyeOHHuYecTBO). Herpoduueckue  B3amMoaeWCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJCHCTBUHU JUIS CYIICCTBOBAHHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpaxTopel», «CBETOBOU CHEKTP», « IKOIOTHUECKUE
TPYIIIIBI )KUBOTHBIX O OTHOIICHUIO K CBETY», « T €IIOKPOBHBIC KUBOTHBIE», «XOJIOTHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalllK >XKUBOTHBIX», «Cpeapl OOMTaHHSI OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHU», «Kn3HeHHbIe (HOPMBI JKUBOTHBIX»,
«IKOocHuCTEMA IIHUPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOMHOro Jieca», «llenu nuranusy,
«XuiHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTUYECKHX  (HAaKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIMHU TEIJIOMIOOMBBIX, 3MMOCTOWKHMX, MOPO30YCTOMYUBBIX
pacTeHuii, uydeira MTUI[ W 3Beped, repOapuu pacTeHUU, OTHOCSIIMXCA K TUTpoduTam,
Kcepopuram, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYIIM, KOJJICKIIMH KUBOTHBIX,
0oOWTAIONMX B Pa3HBIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 0OJaJarOIINX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pabora «BrIsBIeHHE IPUCTOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

Jladoparopnasi paGora «BbIsBICHHE TMPUCITOCOOJICHUNH OPraHU3MOB K BIIHSHUIO
TEMIIEpaTypbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS A

DKONOTUYECKHE XapaKTePUCTUKH Tomymsiiun. [lomynsius kak OHoNornueckas cHucTeMa.
Pons HeomgHOpomHOCTH cpefpl, (U3MUECKHX OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTENN MOMYJISIIHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKkojoruyeckas CTpykTypa mnomyinsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
nonyJsiuuu U €€ perynsiinus. buornueckuil nmoTeHuuman nonyasiuud. MoenupoBaHue JUHAMUKU
nonynsuun. KpuBbsle pocta uyucieHHocTH mnonyisuud. KpuBbeie BbDKHMBaHHSA. Perymsus
YUCICHHOCTH TOMYNSALUUNA: POJb (PAKTOPOB, 3aBUCIINUX M HE 3aBUCANINX OT IUIOTHOCTH.
DKoJyiorudeckue crpareruu BunoB (I- u K-ctparerun).

[Tonsitne 00 »SKoNOrMYECKOM Huie Buaa. MecrooOutanue. MHoroMmepHas MOJEThb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl sxonornueckoil Humu. [loteHiumansHas u
peann30BaHHAas HUIIIU.
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Bux kak cucrema mnomynsuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUH.
DKOJIOTMYECKUE YIKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS U MUIpAlUil JKUBOTHBIX. buosornuyeckue uHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaLuu

[Toptpert: Ix. . XaTuynHCOH.

Tabnuubl 1 cxeMbl: « DKOJIOTUYECKHE XapaKTePUCTHKU NOMy s, «[IpocTtpancTBenHas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuibsl nOomnyssiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzmMamu», «Mojens skonornueckord wumm Jx. W.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUH KUBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHuss CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jkos0rus cood1mecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrtema kak oTkpeiTas cucrema (A. JIx. Tencnm). DyHKUMOHANBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue 010k 3KocucTeM. [1ouBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENH IKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKue MUpPaMu bl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM U HX
OpUYMHBL. AHTpOIIOTE€HHbIE BO3JeMcTBUA Ha cykueccuu. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKOCUcmemvl Mopeli U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CuHaHTpomnu3anus ropoJckoi ¢ayHbl. buomornueckoe M  XO3SHCTBEHHOE 3HAY€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
IKOcUCTeMax. Ponb Kkackaonozo sghgpekma u 6uo08-30udpuxkamopos (Kiouegulx 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMHU. YCTOWYMBOCTb OPraHU3MOB, TMONYJISANUNA W DKOCHUCTEM B  YCIIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbL IKOJN02UHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUSl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B JKOCHUCTEMER,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mnuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua qyucen», « IKoJoruueckasi nupammuaa 6uoMacced», « IKOJIOrnuecKast
nupampia sHeprum», «OO0pazoBanue Oosotay, «llepBuynas cykueccus», «BoccrtaHoBieHHe
jeca mocie moxkapay, «IKOocHUcTemMa o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruu B arporieHose», «I[Ipumepsl ypOoskocucTem».
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O6opynoBanue: repOapuy pacTeHUN, KOJUICKIIMM HACEKOMBIX, Uydesia ITHUI[ U 3BEPEeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHIA, aKBAPUYM KaK MOJICIIb SKOCHCTEMBI.
IIpakTuyeckas padora «/3ydeHnue u onucanue ypOo03KOCUCTEMBDY.

Tema 10. buocgepa — riodanbHas IKocUCTEMA

Buocdepa — obmerranerapHas obonouka 3emid, TJ€ CyHIECTBYET HMJIM CYyLIECTBOBAJa
KU3Hb. PazpuTHe npencrasienuii o onochepe B Tpyaax . 3tocca. Yuenue B. U. Bepnanckoro o
o6uocdepe. O6mnactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Onochepsl Kak rio0aabHOM
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Omocdepe. KpyroBopoTel Bemects H
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuii B uocdepe.

3oHanbHOCTh OuOchepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYILIN: TyHJIpa, XBOIHbBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBsI. KituMmar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKUUS SJKHUBBIX CHCTEM, OIEHKAa HX PECYpPCHOrO TMOTEHIMala u
OrocepHbIX PYHKITHIA.

JdeMoHcTpannn

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

Tabmunet u cxemsl: «I['eochepst 3emnny», «Kpyrosopot azora B mpupone», «Kpyrosopor
yriepojaa B mpupoje», «KpyroBopor kucinopoaa B npupoae», «KpyroBopoTt BOIbI B IPUPOIE»,
«OcHoBHBIE Omombl cymwmy, «Knumaruueckue mosica 3emnn», «Tynnpay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

DKOJIOTHYECKHUE KpU3UChI U UX TpUYHHBL. BozjgeiictBue denmoBeka Ha Ouocdepy.
3arpsizHeHue BO3MymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3sHeHHME BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne mousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHne KimuMaTa.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha PACTUTENBHBIA M JKMBOTHBIA wmup. OxpaHa
PACTUTEILHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPAaHBI MPUPOLL. KpacHbIe KHUTH.
Oco060 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caabl U 300JI0THYECKHE
MapKHu.

OcCHOBHBIE IPHUHIIUITBI YCTOMUMBOTO Pa3BUTHUS YEIIOBEUECTBA W MPHUPOABI. ParmonaapHOe
PUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJOoru4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00abHBIX 3KOJOTMYECKUX KpU3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUCa
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuugaroujue O00OCMYn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX 8UO08 U
akocucmem. OCHOBbL IKOpeadbUIUmayuy IKocUcmem u cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumpl W cxeMmbl: <«3arpsi3HeHHe atMmochepbl», «3arps3HEHHE THUIPOCHEPHI»,
«3arpsisHeHne  TouBBl», «llapHuKOBBIA 3 dexT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppuTOopun», «Mojaenu yrnpasisieMoro Mupay.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pPACTEHMH U IKUBOTHBIX KpacHON KHHTH
Poccuiickoit ®enepanun, KpacHoil KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 0Opa3oBaHus: JMUHOCTHBIE, METAlIPEIMETHbIC U IPEIMETHbIC.

B cTpyKType NTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIbHOCTH M CAMOOIPEIEIICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCS PYKOBOACTBOBATHCA B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMS, Haluuue NPABOCO3HAHUS  DKOJOTMUECKON  KYJIbTYpBHI,
CcnocobHoCmuU CMagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCS B €AHHCTBE
yueOHOW M BOCIUTATENbHOM JEATEIbHOCTU B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IPUHATHIMHA B
oOliecTBe MpaBUJIaMH M HOPMaMu IOBEACHUS M CIIOCOOCTBYIOT IIpOLECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHS BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€OUI0 M TPagULMIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKarollen cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlUi, IIO3UTUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIBHOMN 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHE 3aKOHa U
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MPU CO3JAHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JCHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIEAOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPa)K1aHCKOM MIACHTUYHOCTH, MTATPHOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHO#, ropAaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPHUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TIPHHSTHS [ICHHOCTCH CEMEWHOU >KM3HU B COOTBETCTBUHU C TPAIUIUSIMU HApPOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B pPa3HBIX BHJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIISATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE I[EHHOCTH TIPAaBWJ WHIWBHIYAJBHOTO M KOJUICKTHBHOTO O€30TacHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTH K aKTHBHOU JCSITEITLHOCTH TEXHOJIOTHUECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITEIIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AeATeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

9KOJIOTHYECKHU I[eTIeCO00pa3HOe OTHOIICHUE K MPUPOJEC KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYpBI: MPHOOPETEHUE ONBITA IIAHHUPOBAHUS
MOCTYIKOB M OIIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHUE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTeil UX pelieHus;

CIOCOOHOCTH UCMOJB30BaTh MPUOOPETACMBIE TIPU W3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, Onochephl);
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AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SA3bIKOBOW U YNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AUMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M oOllecTBa, B MO3HAHUU MPHUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00AIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IOJIyUEHUU OMOJOTMYECKUX 3HAHWW B LIEJIX IOBBIIMICHUS 00IIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpeamera «BHOJIOTHS» BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIIIOCTHOCTh HAYIHOW KapTHUHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIIeJIOBaHHEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIICPUMEHT U JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (PyHKIMOHAIBHON T'PaMOTHOCTH M COLMATBHOW KOMIIETEHIIMU OOYdYaromInuXxcs;
CIIOCOOHOCTh oOyyaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.
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B pesynprare wn3ydeHuss OMONOTMM Ha YPOBHE CpeOHEro oOmero oOpa3oBaHUS Y
oOyuaromierocsi 0yayt copMuUpoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe pe3ysIbTaThl OCBOSHHS MPOTPaMMBblI CpelHero oOrmero oOpa3oBaHus
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHWM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIM3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpEeNeNATh UENU ACATEIbHOCTH, 3a7aBas IapaMeTpbl M KPUTCPUU HX JTOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMHU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKH MOCIIECICTBUH NeSTEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOM AESTeTbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PAa3IMYHBIC BUIBl ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHSA, €r0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHus, HaXOJWTh apryMEHTHl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJyYCHHBIE B XOJIe PpEHICHHWS 3a7add  pPe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIEJICHAINIPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB JEUCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;
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yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl M 33Ja4u, TOIYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3MPOBAaTh WH(POPMALHMIO PA3IUYHBIX BHJIOB U (HopMm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGopMaIuu, HeOOXOAUMOI JIJIs BHITIOJIHEHUS y4EOHbBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaiuu (cxemsl, TpaduKH, TUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATE 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COTJTACOBAHHOCTb MO3UIINIT APYTUX YIACTHHUKOB HAJIOTa WK TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JIPYTUX JOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)10T0 YiIeHa KOJUIEKTHBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJAa U KAXJOT0 YYaCTHHKA KOMaH/bl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:
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HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHX 3HAHHUI HCJICBBIC U CMBICJIOBBLIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTENbHOW JCSITEILHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMPSTh paMKU Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUA, TIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN M KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIIbLTATOB U OCHOBaHI/If/'I, HCIIOJIBb30BAaTh HpI/IéMI)I pCCpJ'IeKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX TPU aHAIIU3E PE3yIbTaTOB JIESATEIbHOCTH;

3) npuHATHE ce0s1 U APYrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEJOCTATKH U JIOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3ynbTaThl OCBOCHHS COJEpKaHUS ydyeOHoro mpenMera «buomorus» Ha
yray0nEHHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecniedueHre NporibHOro 00ydeHus 00yJarommuxcs
Oouonornri. OHU BKJIIOYAIOT: crenuduueckue sl OMOJIOTMH HaydHbIe 3HAHUSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHIO, HHTEPHpPETAlMd U TPeoOpa3oBaHUI0 3HAHWM, BHJIBI
JIESATETLHOCTH IO TOJYyYEHUIO HOBBIX 3HAHWN U WX MPUMEHEHUIO B PA3IUYHBIX Y4YCOHBIX, a
TaK)X€ B PEAIbHBIX JKM3HEHHBIX cUTyalusx. [IpeameTHbie pe3ysbTaThl NpeICTaBIEHbI 110 ToAaM
W3y4YCHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS YydeOHOro mnpeamera «buonorus» B 10 Knacce
JTIOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJM OMOJOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPUPOABI U
pelieHrny IpodieM PalMOHAIBHOTO IPUPOIOTIOIH30BAHMS, O BKIIAJE€ POCCUNCKUX H 3apyOeIKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHCTEMOI OWOJIOTMUECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEJEHUE, HACIEICTBEHHOCTh, U3MEHYHUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HaciencrBeHHocTu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOTO MOKOJIEHUS, PACUICIUICHHS], YUCTOTHI raMeT, He3aBUCUMOTr0 HaclieqoBanus ['. Mennens,
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TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJAMU HAYYHOTO IO3HAHUS, UCIOJIb3YEMBIX B OMOIOTUYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HcJe OakTepuii, rpuOOB, paCTCHMUIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIECTB (METab0IM3M ), IPEBPALICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUSA TI'€HOB, T€TEpO3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHuid, >KUBOTHBIX M 4YelOBeKa M HMX (PYHKIHMSIMH, MEXKIYy CHCTEMaMH OPraHOB U HX
GyHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

yMEHHUE pelaTbh OWOJIOTHYECKHE 33a/7a4M, BBIABIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH MpOIIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbBIM U 1a00paTOpHBIM 000pPYJOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMOM Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEICTaBIISATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIMPaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOTO X0341UCTBA, MUIIEBOM
MIPOMBINIIEHHOCTH, YIIyOdsTh IO3HABATEIbHBIM HWHTEpEC, HANpaBiICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U poJIi OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
palMoHaIbHOIO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONMpPEIeSICHHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUL,
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sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoirouuu), yueHus (A. H. CesepuoBa — 0 myTsSX M HalpaBJIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKON MUpaMuIbl SHEPTUHU ), Tunote3sl (runore3a «mupa PHK» V. I'unbepra);

yYMEHUE BIAJETh OCHOBHBIMH METOJAaMHM HAy4yHOIO II03HAHMSA, HCIOJIb3YyeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX MU3MEHEHUH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYIISAIUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIlpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOreHEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCUCTEM U HPUCHOCOOICHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, IIPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHUH B 9KOCUCTEMAaxX CBOEI MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKUX TpPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB U CpeIbl OOMTAaHWS, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOIMMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yMEHHUE pelaTbh OWOJOTHYECKHE 33aJa4M, BBIABIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEMBIMH OWOJIOTUYECKUMH TPOIIECCAaMH W SIBIICHHSMH, J€JaTh BBIBOJABI H
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATM3UPOBATh MOJYYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MOJTy9YeHHBIC PE3Y/IbTAaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHMBATh THUIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeNIOBEYECKHX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPAIICHHS TII00aThHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BBIOOp Oyaylel mpodeccuoHanbHON AeSITEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOIISATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJOJDKEHHE OHMOJOrMY4ecKoro oO0pa3oBaHMs B OpraHM3alUsIX CpPEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IlpakTHueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 bronorus xax Hayka 2 1 0 https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
2 JKuBble crucTeMbl M UX H3y4YECHUE 4 0 0 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
3 buosnorns ketkn 4 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 2 :
UMHYECKasi OpraHu3aIus KISTKH 0 0 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1.
> CTpOCHHE i PYHKLHH KICTK1 8 0 > https://m.edso0.ru/7f41c292
6 OOMeH BelecTB U MpEBpaIICHUE YHEPTHUHU B 18 0 05 bubnuotexa [JOK
KJIETKE ' https://m.edsoo0.ru/7f41c292
Hacnencrennas nndopmanus u bubnuorexa [IOK
7 . 9 0 0.5
peanmuzanus €€ B KIIETKE https://m.edsoo.ru/7f41¢c292
. bubnmnoreka [JOK
8 FKM3HCHHEIA UMK KIeTicH 6 0 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
9 Ctpoenue u GyHKIIMH OpraHU3MOB 17 0 1.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
10 Pa3zmMHOXeHHE 1 pa3BUTHE OPraHU3MOB 11 0 15 httos://m.edsoo.ru/7f41c292
11 ['eHeTrka — HayKa O HACIEACTBEHHOCTH U 2 0 0 bu6mmoreka [IOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HN3MCHYMUBOCTHU OPTaHN3MOB

https://m.edsoo.ru/7f41c292

12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 16 1 ng; ;I;?:;ig r0u/1§f41C292

13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 7 0.5 E::f:;;f;igﬁ;;f 416292

14 I'eHeTHnka yeoBeka 3 0.5 Eﬁﬁ&fﬁgﬁ/};mm%

15 Cernekuus OpraHu3MoB 4 1 ]hstlffsJ:I/Ijr(r):::;sac)gr(zllif410292

16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4 0 ngg;ﬁi;ig rOu/I§f416292

17 Peseproe Bpems 1 0 ngs?;:n?:;igg/imngz
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9.5
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11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 3apoxACHUE M Pa3BUTHE YBOIOIIMOHHBIX 3 1 0 bubmuorexa [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
. bubnuorexa [JOK
2 M 28 0 2
HKPOSBOITIOIA | €€ PESyBTATH! https://m.edsoo.ru/7f41cc74
N bubmuorexa [JOK
3 M 10 0 0
AKPOSBOIIOLITA 1 €€ PESyJIbTATH https://m.edsoo.ru/7f41cc74
4 IIpoucxoxaeHUE U pa3BUTUE )KU3HU Ha 99 0 15 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 IT — 15 0 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 httos://m.edsoo.ru/7fALec74
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OPTraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0 0.5 bubmorexa HOK
p Hazopral ' https://m.eds00.ru/7f41cc74
C OKpYy’Karolei cpeaon
bu6mmorexa [IOK
7 Opranusmesl 1 cpesia 0OuTaHUs 9 0 1.5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
8 i 9 0 0.5
JKONOTHS BHIIOB H MOMyJIALHH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 0 05 bu6mmorexa [IOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmorekxa [IOK
1 b —
0 nocdepa — riodanpHas YKOCUCTEMa 6 0 0 https://m.edsoo.ru/7f41cc74
11 YenoBek u OKpyxaromias cpeia 6 0 0 bubmuorexa [JOK
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12 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

32
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https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHHUE

10 KJTIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne uudposeie
Tema ypoka Konrpoubusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak KOMIUIEKCHas HayKa M Kak bubmuorexa [JOK
1 4acTh COBPEMEHHOTO0 o01ecTBa. BxogHoi 2 1 0 https://m.eds00.ru/863e6122
cpes. https://m.eds00.ru/863e632a
. bubnuorexa [JOK
2 XK 2
VIBBIC CHCTCMBI H X cBoHcTa 0 0 https://m.eds00.ru/863e6564
bu6mmorexa [IOK
3 YpoBHEBas Opranu3anus KHUBbIX CUCTEM 2 0 0 https://m.eds00.ru/863e6564
4 Hcropus OTKpBITHS U N3Y4EHUS KIIETKH. 2 0 0 bubnnoreka [JOK
Krnerounas reopus https://m.eds00.ru/863e6e88
5 MeToapl MOJNIEKYJIIPHOM U KJIETOUHOM 5 0 0 bubnunoreka [JOK
Ounonoruu. https://m.eds00.ru/863e6122
bu6mmoreka [JOK
X 7 2
6 FIMHHCCIHI COCTAB TIeTin 0 0 https://m.edso00.ru/863e674e
7 MuHepanpHble BELIECTBA KIETKH, UX 5 0 0 bubnuorexa [IOK
Ouosornueckas poib https://m.edso00.ru/863e674e
Opranudeckue BEIecTBa KJISTKU — OETKU.
8 JlaboparopHas pabota «OOHapy)eHUE 2 0 0.5 bubmmorexa [OK
PATOPHAT P Py . ' https://m.eds00.ru/863e6b72
OENKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITUII»
9 CgoiicTBa, ki1accuuKkaius u GyHKIIUHA 5 0 0 bubmuorexa [JOK
OenKoB https://m.eds00.ru/863e6b72
10 Opraandeckue BenecTBa KICTKH — 2 0 0 bu6mmorekxa [IOK
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YTJIEBOJBI https://m.eds00.ru/863e6870
11 Opranuyeckue BEIECTBA KIETKU — JIMIUIbI 0 bubmmorexa LIOK
P H A hittps://m.eds00.ru/863e6870
bubmuorexa [JOK
12 Hyxuniennossie kuciotsl. JJHK u PHK. 0 https://m.edso0.ru/863e6d5¢
13 Crpoenue u ¢pyakiun ATO. [Ipyrue 0 bubnmoreka [JOK
Hykieosuarpupocdarsr (HTD) https://m.edso00.ru/863e6d5¢c
14 CexsennpoBanue [JHK. Meroasl reHomMuku, 0 bubnnoreka [JOK
TPAHCKPUIITOMUKH, IPOTEOMUKHU https://m.edsoo.ru/863e6d5¢c
. bubmuorexa [JOK
15 Metozer CTpyKTypHOii GHOsOTHI 0 https://m.edso0.ru/863e6d5¢c
bubmuorexa [JOK
16 Tunel knetok. [IpokapuoTndeckas kierka 0 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
17 CtpoeHune 3yKapuoTUYECKOM KIIETKH. 0 https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716c
bu6mmoreka [JOK
18 [ToBepxXHOCTHBIN amnmapar KJIeTKA 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716c
OnHoMeMOpaHHbIE OPraHOU bl KIETKH. bubnuorexa [IOK
19 [MpakTrdeckas padora «/3yueHune qBUKEHUS 0.5 https://m.edso00.ru/863e6ff0
LUATOILIA3MBI B PACTUTEIBHBIX KIIETKAX» https://m.eds00.ru/863e716¢
[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpHH, TIacTUbL. JlabopaTopHas bubmorexa HOK
20 p - ’ ) 0.5 https://m.eds00.ru/863e6ff0
paborta «VccnenoBanue mia3Monnsa u https://m.edso0.ru/863e716¢
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»
bu6mmorekxa [IOK
21 HememOpanHbIe OpraHOU/IbI KIETKH 0 https://m.edso00.ru/863e6ff0

https://m.edso0.ru/863e716¢
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bubmuoreka [JOK

22 CtpoeHue U QyHKIHH sIpa 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c
CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK bubnnoreka [HOK
23 sykapuort. JlaboparopHas padora «/3yuenue 0.5 https://m.eds00.ru/863e6ff0
CTPOEHUS KJIETOK Pa3JIMYHbIX OPTaHU3MOBY https://m.edso00.ru/863e716¢
ACCUMMIISIINS U IUCCUMMIISITIASL — JIBE
24 CTOpPOHBI MeTabomm3Ma. Tuner ooMeHa 0 bubmmorexa [JOK
P ' https://m.eds00.ru/863e766c
BCIIICCTB.
depMeHTATUBHBIN XapaKTep peakiui
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
25 aborta «3yyeHnue hepMEHTATUBHOTO 0.5 bubmorexa LHOK
P ya P ' https://m.eds00.ru/863e766¢
pacuIeryIeHusI IIEPOKCHIa BOJIOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)»
bu6mmoreka [JOK
2 b - -
6 €JIKU-aKTUBATOPbI U OEIKNU-UHTHUOUTOPHI 0 https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
27 A i
BTOTPOQHBIIH THIT 0OMCHA BeLLICCTB 0 https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
2 )
8 OTOCHHTES 0 https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
2 X .
o CMOCHHTES 0 https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
30 AnaspoOHbIe Opranu3Mbl. Busl 6poskeHus. 0 https://m.edsoo.ru/86367¢98
AspoOHBIE OPraHU3Mbl. JTaIbI bubnnoreka [JOK
31 0
HHEPreTHYECKOro oOMeHa https://m.edsoo.ru/863e7aae
DHeprusi MeMOpPaHHOTO TPATUCHTA TIPOTOHOB. Eub OK
32 Cunre3 AT®: pabota nporoHHoit ATD- 0 nommoreka L{

CHHTAa3hbI

https://m.edsoo.ru/863e7aae
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bubmuoreka [JOK

33 Peakuit MaTpHtHOro CHiTesa 0 https://m.edso00.ru/863e796e
. bu6mmoreka [IOK
34 Tpanckpunius — marpuuabiii cuaTe3 PHK 0 httos://m.edsoo.ru/863e796e
. bu6mmoreka [IOK
3 Tpatcisis u e€ srartet 0 https://m.edso00.ru/863e796e
36 KoaupoBanue amunokuciot. Ponas pubocom 0 bubnnoreka [JOK
B OMOCHHTE3€e OerKa https://m.eds00.ru/863e796e
Opranuszanus reHoma y npoKapuor u bubnuorexa [JOK
37 0
3YKapuoT https://m.eds00.ru/863e796e
MounekynsipHble MEXaHU3MBbI SKCIIPECCUU bubnuoreka [IOK
38 0
TE€HOB y 9YKapuOT https://m.eds00.ru/863e796e
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U
39 06JfIZraTHHe napasuThl. [1 E(III)(Ti‘leCKaH 0.5 bubmorexa HOK
P P ' https://m.eds00.ru/863e7540
pabora «Co3iaHue MoJIeiI BUPycay»
40 BupycHsle 3a00s1eBaHus yelloBeKa, 0 bubnnorexka [JOK
JKUBOTHBIX, PACTCHUHN https://m.eds00.ru/863e7540
bu6mmorexa [IOK
41 HanorexHonornu B OMOJIOTHH U MEIUIIMHE 0 https://m.edsoo.ru/7fA1c292
. bubnuorexa [JOK
42 JKHSHEHHRII DMK KICTRH 0 https://m.edso0.ru/863e7dc4
. bubnmnoreka [JOK
43 Marprsiit curres JIHK 0 https://m.edso0.ru/863e7dc4
bubmuorexa [JOK
44 XPOMOCOMEI 0 https://m.edsoo.ru/863e7dc4
bubmuorexa [JOK
45 JleneHHe ICTKA — MATO3 0 https:/m.edso0.ru/863e7dc4
46 Tuns! kneTok. Kapnoknunes u HUTOKKUHES. 0.5 bubnuorexa [IOK
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JlaboparopHas pabota «HabmoaeHne Murosa
B KJIETKaX KOHYMKa KOpeIIKa JyKa (Ha
TOTOBBIX MHUKPOIIPENapaTax )y

https://m.edsoo.ru/863e7dc4

47 Perynsiiust )KM3HEHHOTO ITUKJIIA KIETOK 0 bubmmorexa LIOK
Y i https://m.edsoo.ru/863e7dc4
bubmuoreka [JOK
48 OPraHH3M Kak CAnHOE Lenoe 0 https://m.edso00.ru/7f41¢c292
Txanu pacrenuii. JJaboparopras padbora bubnuorexa [JOK
49 . - 0.5
«M3y4yeHne TKaHEel pacTeHUII» https://m.edso0.ru/7f4148d0
TkaHU )KUBOTHBIX U YEJIOBEKA. Bu6 10K
UOIMOTEKA
{4 i .
50 JlaboparopHas pabota «3ydeHnne TkaHeh 0.5 httos://m.edsoo.ru/7f418886
JKHBOTHBIX)
Opransl. CucteMsl opranoB. JlaboparopHas
51 abota «3ydeHue opraHoB I[BETKOBOTO 0.5 bubmmorexa [JOK
P 7 P t ' https://m.edsoo.ru/7f418886
pacTeHHUS
bu6mmoreka [JOK
2
> Onopa Tena oprau3mMon 0 https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
53 JBIIKEHHE OPrati3MOB 0 https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
4 IT
> HTAHHC OPrafusMon 0 https://m.edso0o.ru/7f418886
55 [IuTaHne MO3BOHOYHBIX KUBOTHBIX. 0 bubnmnoreka [JOK
[InmeBapuTenbHas cuCTEMa 4EJI0BEKa https://m.edso0.ru/7f418886
bubmuorexa [JOK
56 JlbIxanHe Opranusmon 0 https://m.edso00.ru/7f418886
57 JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U 0 bubnmoreka [JOK
YyesoBeKa https://m.edso00.ru/7f418886
58 TpaHcnopT BEUIECTB y OPraHU3MOB 0 bubnmoreka [JOK
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59 KpoBeHocHas cuctema 1o3BOHOUHBIX 0 bubmumorexa [IOK
J)KUBOTHBIX U YEJIOBEKA https://m.edso00.ru/7f418886
bubnmoreka [JOK
60 Brizeretitie y opraismos 0 https://m.edsogru/7f418886
bubnmoreka [JOK
61 3aluTa y OpranusMos 0 https://m.edsogru/7f418886
bubnuorexa [JOK
62 HMmmyHHas cricTema senoseka 0 https://m.edsogru/7f41aa8c
63 PazpaxkxuMoCTh U perynsiius y OpraHu3MoB 0 bubmmorexa [JOK
https://m.edso0.ru/7f418886
64 I'ymopanbHas peryiasuus U SHAOKPUHHAS 0 bubnuorexa [JOK
CHCTEMa )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41aa8c
bu6mmorexa [IOK
65 @opMBbI pa3MHOKEHUSI OPraHU3MOB 0 https://m.edso00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK
66 [TonoBoe pasmMHOXKEHUE 0 https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
67 Meiios 0 https://m.edsogru/863e7f4a
["amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHast pabota 05 bubnmoreka [JOK
«/3yueHne CTpOeHHS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpEnapaTaxy
69 WNHauBuayansHOE pa3BUTHE OPraHU3MOB — 0 bubnuoreka [IOK
OHTOI'€HE3 https://m.eds00.ru/863e8436
70 3akyajKa OpraHOB U TKaHEH U3 0 bubnnorexka [HOK

3apOJAbIIICBBIX JIUCTKOB

https://m.edso00.ru/863e8436
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Poct u pa3Butue xuBoTHBIX. JlabopaTopHas

bubmuorexa [JOK

71 0 B 0.5
paboTa « IzISIBJ'ICHI/IC MIPU3HAKOB CXOJCTBA https://m.edsoo.ru/7f418886
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)

Pa3sMHOX€EHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5 bubmmorexa [JOK
PaTopHai p POFHHE Op ' https://m.eds00.ru/7f4148d0
Pa3MHOKCHHUS BBICIIUX PACTCHUIN
HcTopusi CTAaHOBJICHHS U Pa3BUTHUSI TEHETUKU bubnnoreka [JOK

73 0
KaK HayKU https://m.eds00.ru/863e86f2

74 OCHOBHBIE TOHSATUSI 1 CUMBOJIbI TCHETUKH 0 bubmorexa HOK

' https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAaHUS IPU3HAKOB.
MonorudpuaHoe CKpemMBaHue.
75 IT aKTqur::Kﬂaﬂ a6ol;al'l'll/13 eHHue 0.5 bubmmorexa LIOK
P P v ' https://m.eds00.ru/863e8878
PE3yJIbTaTOB MOHOTHOPHTHOTO CKPEITUBAHUS
y npo3o¢uisr"

76 [{uTomornyeckue OCHOBBI MOHOTHOPHIHOTO 0 bubnmnorexa [JOK
CKpEILMBaHUSA https://m.edsoo.ru/863e8878
AHanusupyroiiee ckpeuiuBanue. Hermomnnoe bubnnoreka [JOK

77 0
JOMMHHUPOBAHHE https://m.eds00.ru/863e8878
Jurubpunnoe ckpeniuBanue. [Ipaktuueckas

78 abota «/3ydeHne pe3yIbTaToB 0.5 bubmmorexa LIOK
P e pesy ' https://m.edso0.ru/863e89a4
JUTHOPHUIHOTO CKPELUBAHUS Y APO30PHIIbI"

79 HuTronornyeckue OCHOBBI JUTUOPHUTHOTO 0 bubnmnoreka [JOK
CKpELIUBaHUsA https://m.edso00.ru/863e89a4

80 CuernneHHoe HaclleZJOBaHNUE MTPU3HAKOB 0 bubmmorexa [JOK

. A P https://m.eds00.ru/863e8c60

81 XpOoMOCOMHasI TEOPUS HACIIEJCTBEHHOCTH 0 bubmmorexa [JOK

https://m.edso0.ru/863e8c60
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bubmuoreka [JOK

82 r 0
CHETHKA HOTA https://m.eds00.ru/863e8c60
bu6mmoreka [IOK
83 r 0
CHOTHIT KAt eocTHas cuerema https://m.eds00.ru/863e8c60
['eneTn4ecKuil KOHTPOJIb PA3BUTHS bubnmoreka [JOK
84 . 0
pacTeHu, )KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e8c60
W3meHunBOCTS NPU3HAKOB. Byl bubnnorexa [HOK
85 0
U3MEHYUBOCTH https://m.edso0.ru/863e8efe
bu6mmoreka [IOK
86 M 0
OZMUKALMONHAA H3MEHHBOCTE https://m.edso0.ru/863e8efe
BapuanuvoHHBIN psia U BapUallMOHHAs
KkpuBas. Jlaboparopnas padota
«MccnenoBanne 3aKOHOMEPHOCTEN bubnuorexa [JOK
87 . 0.5
MOIU(PUKAITMIOHHOM U3MEHUNBOCTH. https://m.edso0.ru/863e8efe
[TocTpoeHne BapuallMOHHOTO psifa U
BapUALMOHHON KPUBOI»
88 I'eHoTunMyeckas U3BMEHUYUBOCTb. 0 bu6mmorexa [IOK
KomOunatuBHas ©3MEHYUBOCTD https://m.edso0.ru/863e8efe
bu6mmoreka [JOK
89 M . 0
YTALHORHAA HIMEHIMBOCTE https://m.edso00.ru/863e8efe
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. bubnuorexa [IOK
90 0
ONUTEeHEeTHKA U STTUTC€HOMHKA https://m.eds00.ru/863e8efe
01 I'eneruka uenoseka. [IpakTudeckas padbora 05 bubnmnoreka [JOK
«CocTaBieHUE U aHalIu3 POAOCIOBHOIN ' https://m.eds00.ru/863e8d78
bu6mmorexa [IOK
92 M i 0
CTOABT MEAHUHIHCKOH TERETHIH https://m.eds00.ru/863e8d78
93 3HayeHUe MEAUITMHCKON T€HETHUKH B 0 bubmuorexa [JOK

npeaoTBpaAlICHUH U JICUCHUU I'CHCTUYCCKUX

https://m.edsoo.ru/863e8d78
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3a001€BaHUl YETIOBEKA

OCHOBHBIC TTOHATHSI CCJICKIIMH.

94 JlaboparopHnas pabota «3y4ueHue copToB 1 05 bubnunoreka [HOK
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMALIHUX https://m.eds00.ru/863e9214
KUBOTHBIX)

95 Metompl ceeKIIMOHHON padOTHI. 1 0 E;ISSH;I;T:;E;(L)I?U/I; 6309214
JocTrxeHus ceneKuny pacTeHui u

96 *KHUBOTHBIX. [IpakTnueckas pabora 1 0.5 bubmmorexa LIOK
(TpuBMBKa pacTemHin https://m.edso00.ru/863e9214

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1 0 bubnnoreka [JOK
TEHETUYECKUX PECYPCOB https://m.edso00.ru/863e9214

98 buotexHosiorus Kak Hayka u OTpacib 1 0 bubnuotexa [JOK
IIPOU3BOJCTBA. https://m.eds00.ru/863e9336

99 OCHOBHBbIE HAIIPABJICHHUS] CHHTETHYECKOMN 1 0 bubnmnorexa [JOK
Ouonorumn https://m.eds00.ru/863e9336

100 XpOMOCOMHas U T€HHasl HHKEHEPUs 1 0 ngjﬁ;f;igroug 6300336

101 MenuuuHckre OMOTEXHOJIOTHI 1 0 ngjﬁ&f&igﬁg 6309336

102 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1 0 bubmuorexa [JOK
3HAHWUI https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9.5
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 OpomonnonHas teopus Y. lapsuna 2 1 0 https://m.eds00.ru/863¢9570
5 JIBroKyIpe CUIIbI ABOJIIOLMHU BUAOB 110 Y. 9 0 0 bubnuoreka [{OK
Hapsuny https://m.eds00.ru/863e9570
Bbopn0Oa 3a cyiiecTBoBaHME, €CTECTBEHHBIN U bubnunoreka LIOK
3 . 2 0 0
HCKYCCTBEHHBIH 0TOOp https://m.eds00.ru/863e9570
4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH 5 0 0 bubmmnorexka [HOK
SBOJIIOLAA https://m.eds00.ru/863e9570
5 DTanbl H3BOIIOIMOHHOTO MpoLecca: 2 0 0 bubnnorexa [JOK
MHKPO3BOIIOLHNS U MAKPOIBOIIOLIHS https://m.edsoo.ru/863e9cle
6 [TonynAuus — syeMeHTapHas €IUHHALIA 2 0 0 bubmmnoreka HOK
9BOJIIOLAN https://m.eds00.ru/863e99c6
3aK0H TeHETHYECKOTO paBHOBeCHS JIK.
Xapnau, B. BaiinOepra. JlabopaTopHas bubnuotexa [JOK
7 2 0 0.5
pabota «BpIsiBIIeHHE U3MEHYUBOCTH Y https://m.eds00.ru/863e99c6
0cobeif 0THOTO BUIa»
8 DneMeHTapHbIe (HaKTOPHI IBOJIOIAN 2 0 0 Eggﬁi?:g;?ﬁg 6369dad
Dddekt ocnoBarens. IhPexT OyTbUIOYHOTO bubnuotexa [JOK
9 2 0 0
TOPJIBIIITKA https://m.eds00.ru/863e99c6
10 Murpatuu. M30siuu nomy sl 5 0 0 bubnunoreka LIOK

reorpaduyeckas, OnoJIorudecKas

https://m.eds00.ru/863e99c6
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EcrecTBeHHBII 0TOOp — HANPaBISAIOMINAN Bu6muotexa [JOK

11 0
(bakTop BONTIOLHNH https://m.eds00.ru/863e9ed0

bubnunoreka LIOK

12 I1 i

0n0BOi 0TOOp 0 https://m.edso00.ru/863e9ed0
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK
pe3ynbTaT MUKpodBoronmH. JlabopaTropHas bubmmoreka [JOK

13 0.5
pabota «3yderrne apoMopdo30B U https://m.edsoo.ru/863e9fde
UAMOAIaNTAlUN Y PACTCHUN U JKUBOTHBIX)

[Ipumepsl npucnocodaeHU y OpraHu3MoB:
Mopdonoruaeckue, GU3NOIOTHIECKHUE,

14 OMOXHMMHYECKHE, IOBEICHYCCKHUE. 05 bubnuorexa [IOK
Jlaboparopnas padota «IIpucrnocobnenus ' https://m.edsoo.ru/863e9fde
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCTh)

Bun, ero kpuTepun U CTPYKTypa.
15 Jlaboparo I:{aﬂ pa60Ta «IgKaBy}?eHne BUJIOB 0.5 brbmmorexa LTOK
paTopHai p P A ' https://m.edsoo.ru/7f41cc74
10 MOP(OJIOTHIECKOMY KPHTEPHIOY
bubmmoteka IIOK
16 C 0
TPYXTypa BuAd https://m.edsoo.ru/7f41cc74

17 BunoobpazoBanue kak pe3yabTaT 0 bubnmnoreka [JOK
MHKPO3BOIIOLNHA https://m.edsoo.ru/7f41cc74

18 CBsI3b MUKPOIBOJTFOITH U STTHICMHOJIOTHH 0 bubmmorexa LIOK

P t s https://m.eds00.ru/863e9cle

19 Maxpoasomtonus. [Taneonronornueckne 0 bubmuorexa [IOK
METObI U3YUYEHUS IBOJTIOLAN https://m.edso0.ru/863ea20e
Bbuoreorpaduyeckue MeToabl H3ydeHUS bubnuorexa [IOK

20 0
3BOJIIOLIUN https://m.edsoo.ru/863ea20e

21 OMOPHOJIOTHYECKUE U CPABHUTEIHHO- 0 bubnuoteka [JOK
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Mopdooruaeckne MeTo 16l H3yIeHHS
IBOJTFOLIUU

https://m.edsoo.ru/863ea20e

MonekynsapHO-TEHETUYECKUE,

bu6nmoreka [IOK

22 0 0
MOXUMHUYCCKUE U MATEMATHIECKHE METO/IbI https://m.edsoo.ru/863ea20e
W3YYCHHUS SBOJFOIIH
bu6nmoreka [IOK
2
3 OO1pe 3aKOHOMEPHOCTH SBOIIOMHHN 0 https://m.edso0.ru/863e9cle
AnantuBHas paauanus. HepaBHOMepHOCTh bubnnoreka [JOK

24 0
TEMIIOB 3BOJIIOIUU https://m.edsoo.ru/7f41cc74

o5 Hayunble runoressl NpOUCX0XKICHHUS KU3HH 0 bubmmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
JloHayuHBbI€ MIPEACTABICHUS O 3aPOKICHUU Bbu6mmoteka [JOK

26 0
KUA3HU https://m.edso00.ru/863ea5a6

97 OCHOBHBIE 3Talbl HEOPraHUYECKON 0 bubnnorexa [JOK
SBOJIIOIAU https://m.edsoo.ru/863ea5a6

bu6nmorexa LIOK

28 r 0

HHOTESE! SAPOAACHIL HHSHH https://m.edso0o.ru/863ea5a6
HcTopust 3eMau 1 METO/IBI €€ N3YUCHHUS.

29 JlaGopatopHnas pabora «3yuenue u 05 bubmuorexa [JOK
OIMCAaHHUE UCKOIIAEMBIX OCTATKOB IPEBHUX ' https://m.edsoo.ru/863ea5a6
OpraHU3MOB»

30 HavansHble sTanbl OpraHndecKoi 3BOTIOLNUN 0 bubmmorexa [JOK

P t https://m.eds00.ru/863ea5a6
bubnunorexa LIOK

31 C) 0

BOJIIOIHS 3YKapHOT https://m.eds00.ru/863ea5a6
OCHOBHBIE 3TaITbl BOIIOIUU PACTUTEILHOTO Eubs OK
32 mupa. [Ipaktuyeckas padora «3yuenune 0.5 nommorexa L

0COOEHHOCTEH CTPOEHUS PACTCHUH pa3HBIX

https://m.edsoo.ru/863ea8bc
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OTACIOB»

OCHOBHBIE 3TaIbI 3BOJIFOIIUH KMBOTHOI'O

bu6nmoreka [IOK

33 0
Mupa https://m.edso00.ru/863ea8hc
DBouroIus )KUBOTHBIX. [IpakTuyeckas
34 abora «/3yyeHue ocoOEHHOCTEH CTpOCHUS 0.5 bubmmorexa [JOK
P v P ' https://m.edsoo.ru/863ea8bc
MTO3BOHOYHBIX KHUBOTHBIX
PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
35 0
nepuojiam https://m.edso0.ru/863ea6be
MaccoBble BBIMUPAaHHSI — 3KOJIOTUYECKUE bubnnorexa [JOK
36 0
KPH3UCHI IIPOIILIIOTO https://m.edsoo.ru/863eatbe
37 CoBpeMeHHBIN HKOJIOTUYECKUN KPU3HUC, €r0 0 bubmmoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/863ea6be
CoBpeMeHHas cucTeMa OpraHu4eckoro bubmmnoreka [HOK
38 0
MIPOILIIIOTO https://m.edsoo.ru/863ea48e
OCHOBHBIE CHCTEMaTHYECKUE TPYIIIIBI bubnnorexa [JOK
39 0
OpraHu3MOB https://m.edsoo.ru/863ea48e
bu6nmorexa LIOK
40 A — 0
HIPOHOIOTIA — Hayka 0 HeioneRe https://m.edsoo.ru/863eac2c
41 Pa3BuTHe npencTraBaeHu 0 MPOUCXO0XKICHUN 0 bubnmnoreka [JOK
yenoBeKa https://m.edso0.ru/863eac2c
MecTo JenoBeka B CUCTEME OpTraHUIEeCKOTO
42 mupa. JlaboparopHas padora «3yuenue 05 bu6muoreka [JOK
0COOCHHOCTEH CTPOCHUS CKeJeTa YellOBeKa, ' https://m.edsoo.ru/863eac2c
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
but6mmorexa [IOK
43 0
Jlpmwicyiie CIIE! aHTpOOreHesa https://m.edsoo.ru/863ead44
44 CooTHOIIIEHHE OUOJIOTHYCCKUX H 0 bubnuoteka [JOK

COILIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

https://m.edsoo.ru/863ead44
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bubnunoreka LIOK

45 O 0
CHOBHDIC CTA/IH aHTPOTOreHesa https://m.edsoo.ru/863eac2c
bu6nmoreka [IOK
46 I1 0
ICOTCHCTHKA H MATICOrCHOMIKA https://m.edsoo.ru/863eac2c
bu6nmmoreka [IOK
47
DBOJIOIHUST COBPEMEHHOTO YEJIOBEKA 0 https://m.edsoo.ru/863eac2c
UYenoseueckue packl. [IpakTudeckas padbora
48 «M3yueHne SKOIOTHUECKUX aJalTallui 0.5 bubnnorexa [JOK
i a H ' https://m.edsoo.ru/863eaea2
YEeJIOBEKA
49 MexXaucCIUIIMHAPHBIC METO/IbI 0 bubnunoreka LIOK
AHTPONOJIOTUU https://m.edso00.ru/863eaea?
50 3apoKaeHne U pa3BUTHE YKOJIOTHH 0 bubmiorexa HIOK
POHA P https://m.edsoo.ru/863eafec
Meroas! skosnoruu. JlaboparopHas pabora
51 «3yueHrne METOO0B PKOJIOTHUECKHUX 0.5 bubnmorera IOK
yi N a ' https://m.edsoo.ru/863eafec
HCCIEI0BAHUI
3HaueHHne SKOJIOTUUSCKUX 3HAHUHN IS bubmuoreka [{OK
52 0
JeoBeKa https://m.edsoo.ru/863eafec
bu6nunorexa LIOK
53 9 0
KOJIOTHHECKHE (GakTOpE! https://m.edsoo.ru/863eafec
Abuotnyeckue pakropbl. CBeT Kak
skoJornueckuit pakrop. JlabopaTopHas bubnmnoreka [JOK
54 . 0.5
pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUT https://m.eds00.ru/863eb10e
OPTraHHU3MOB K BIIMSIHHIO CBETa
AbGuotnueckue paktopsl. Temneparypa Kak
55 sKosorunueckuii pakrop. JlaboparopHas 05 bubnmoreka [JOK

pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUT
OPTaHU3MOB K BITUSTHHIO TEMIIEPATYPhI»

https://m.edso0.ru/863eb10e
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Aobnornueckue GpakTopsl. BiaxkHocTs Kak
sKojorndeckuii pakrop. JlaboparopHas

bubnunoreka LIOK

56 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH https://m.eds00.ru/863eb10e
pacTeHUi U3 pa3HBIX MECT OOUTAHUS)
bubnunoreka LIOK
57 C §) 0
PC/IbI ODUTAHMA OPraHu3MOB https://m.edsoo.ru/863eafec
bubnunoreka LIOK
58 buonoruieckue puMbt 0 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
59 XK 0
MSHCHHBIC POPMBI OPraHH3MOB https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
b
60 MOTHUECKHE (paKTOpBI 0 https://m.edsoo.ru/7f41cc74
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
61 JIsI CYILIECTBOBAHUSA OPraHU3MOB B CPELE 0 bubnmorexa [JOK
8 ym P pea https://m.edsoo.ru/7f41cc74
oOuTaHus
62 DKOJOTHYECKUE XapaKTEPUCTUKHU IO YJIALINN 0 Bubmiorexa IOK
p P ym https://m.edsoo.ru/7f41cc74
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
63 YHCIIEHHOCTD, IJIOTHOCTD, BO3pAacTHAA U 0 Bubmiorexa IOK
’ » BO3P https://m.edsoo.ru/7f41cc74
IOJIOBAst CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
64 0KIIaEMOCTh, IPUPOCT, TEMIT POCTA 0 bubnmorexa LOK
POHA » IPUPOCT, P ’ https://m.edsoo.ru/7f41cc74
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKasA CTPYKTYPA IMOMIYIIALIUNA 0 bubnmorexa LOK
PYKTYP y https://m.edsoo.ru/7f41cc74
66 JlnHaMuKa MOMyJISINU U €€ PEeryJIsius 0 bubmorexa HOK
yii peryit https://m.edsoo.ru/7f41cc74
67 KpuBble pocTa 4MCIEHHOCTH NOMYIISILIUM. 0 bubnuorexa [IOK

KpuBble BKUBaHUS

https://m.edsoo.ru/7f41cc74
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Okonornyeckas Huma Bujaa. Jlaboparopuas

. bubnuorexa [IOK
68 pabora «IIpucnocobneHus ceMsH pacTeHUI 0.5 https://m.edsoo.ru/7fA1ccT4
K pacceneHuIo»
bubnunoreka LIOK
B .
69 L KAt creTena HOTy Tt 0 https://m.edsoo.ru/7f41cc74
70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALINI 0 bubmmoreka [JOK
’KMBOTHBIX https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
71 —
(00bmecTBO Opranu3MOoB — OHoeHO3 0 https://m.eds00.ru/863eb46a
bubnunoreka LIOK
72
DKocucTeMa KaK OTKpBITas CUCTeMa 0 httns://m.edsoo.ru/863ebA46a
73 KpyroBopot BelecTs 1 OTOK 3HEPTUHU B 0 Bbu6mmoteka [JOK
JKOCUCTEME https://m.edsoo.ru/863eb46a
bu6nmorexa LIOK
74
OCHOBHBIE TIOKA3aTEH YKOCUCTEMBI 0 https://m.edsoo.ru/863eb5a
bubmmoteka IIOK
;
> IKOIOTHHECKHE HPAMIIEI 0 https://m.eds00.ru/863eb5fa
bubmmoteka IIOK
76 M3menHeHHs COODLIECTE — CYKUECCHA 0 https://m.edso0.ru/863eb5fa
77 [IpupoHBIE S5KOCUCTEMBL. DKOCUCTEMBI 03€p 0 bu6muoreka [JOK
U peK. DKOCUCTEMbI MOPEH U OKEAHOB https://m.edsoo.ru/863eb46a
78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 0 bubmuorexa [IOK
TYHJAP, JIECOB, CTEIIEH, TyCTHIHb https://m.edsoo.ru/863eb46a
bubnunorexa LIOK
7 A
o HTPOTIOTEHHBIE SROCHETEMH 0 https://m.edsoo.ru/7f41cc74
Ypboakocucremsl. [IpakTudeckast pabota bubnmoreka [JOK
80 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» https://m.edsoo.ru/7f41cc74
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 0 bubnmoreka [JOK
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B3aUMOJICYCTBUI OPraHU3MOB B
9KOCUCTEMAX

https://m.edsoo.ru/7f41cc74

MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN
pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

bu6nmoreka [IOK

82
OPraHU3MEHHOM, TONYJISIHIUOHHOM U https://m.edsoo.ru/7f41cc74
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmemianerapHas 000J09Ka bubnnorexa [JOK
3emin https://m.edsoo.ru/863ebb5e
bubnuoreka [IOK
84 Yuenue B. U. Bepuaackoro o 6uochepe https://m.edsoo.ru/863ebb5e
bubnuoreka [{OK
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMoChepsI https://m.edsoo.ru/863ebd16
86 KpyroBopots! BemecTs u bubmuoreka [IOK
OHMOT€OXUMUYUECKUE ITUKIIBI https://m.edsoo.ru/863ebd16
87 3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI bubmuoreka [IOK
CyILLIH https://m.edso0.ru/863ebd16
. bubmuoreka [IOK
88 YeroiiumBocts Grocheps: https://m.edsoo.ru/863ebd16
89 DKOJOTHYECKHE KPU3HUCHI i UX TIPUINHBI bubmorexa LOK
p p https://m.edsoo.ru/863ebale
bubnunorexa LIOK
90 B i
O3cticTBHC HenoBeKa Ha GHochepy https://m.edsoo.ru/863ebale
o1 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bu6muoreka [JOK
paCTUTENbHBIN U JKUBOTHBIM MU https://m.edsoo.ru/863ebale
but6mmorexa [IOK
92
Oxpatia IpHPOLL https://m.edsoo.ru/863ebale
93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO bubmuoreka [IOK

Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

https://m.edsoo.ru/863ebale
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PanronansHoe npupoa0Ionb»30BaHue U

94 coxpaHeHue OMOJIOTHYECKOr0 pa3Hoo0Opasus 1 0 bubmorexa HOK
P P P https://m.edsoo.ru/863ebale
3emiu
95 O60061enue o Teme «MUKPOIBOTIOIUS U €€ 1 0 bubnmnoreka HOK
pe3yJIbTaTh» https://m.edsoo.ru/7f41cc74
96 O6006mmenue mo Teme «MaKpOdIBOIIONHUS U €€ 1 0 bubnmnoreka HOK
pe3yabTaThD» https://m.edsoo.ru/7f41cc74
0O06006mmenue o reme «IIporcxoxacHue u bubnunoreka LIOK
97 1 0
pa3BUTHE KU3HU Ha 3eMIIe» https://m.edsoo.ru/7f41cc74
08 O606menue o Teme «I[IpoucxoxaeHue 1 0 bubnnoreka [JOK
YeJI0BEKa — AHTPOIIOTEHE3» https://m.edsoo.ru/7f41cc74
99 O60061eHne o TeMe «IKOJIOTUsl — HayKa O 1 0 bu6nmorexa LIOK
B3aMMOOTHOIIEHUAX OPraHU3MOB» https://m.edsoo.ru/7f41cc74
O600mmenue o Teme «OpraHu3Mbl U cpeia bubmuoreka [IOK
100 1 0
OOUTaHUS https://m.edsoo.ru/7f4lcc74
101 O06001eHne o TeMe «IKOJIOTHS BUJIOB U 1 0 bubnnorexa [JOK
TIOITYJISILIAN https://m.edsoo.ru/7f41cc74
102 O606mmenue o Teme «buochepa — 1 0 bubnnorexa [JOK
r1o0anpHast IKOCHCTEMa) https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.

buonorus, 11 xmacc/ bopomun ILM., [demvmun I''M., Cabmuna O.B.; mox
penakumeir  Illymuoro B.K., deiMmuma I.M., AxuuoHepHoe 00IIeCTBO
«M3parenscTBO «lIpocBemenune»
buonorus,10  xmacc/bopogun  IL.M., JIpivmmmn .M., AkniionepHoe  00IIECTBO
"N3narensctBo "IIpocBemienue"

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

Huxapes C.J1. "I'eneruxa. Coopuuk 3amau",M., "Tlepoe centsiops",2002

2. T'onuapos O.B. "I'eneruka.3amaun",CapatoB,u3za-so "Jluueit",2008
3.
4. XKwurapes U.A., [Tonomapera O.H., YUepnoBa H.M. "OcHoBbl 3konoruun".COOpHUK

I'pun H., Crayt V., Teitnop . "buonorus",s 3-x romax. M., "Mup",1993

3a/1a4, yIpaXHeHUH U mpakTHueckux pador,M., "Ipoda",2002

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1.

DOnekTpoHHBIA oOpa3oBarenbHbIi  pecype " cmam  EI'D. Cpemnee o6miee
oOpa3oBaHue. Y4eOHBIII MOIyNb MO PEUICHUIO TPYAHBIX 3aJaHUN MO y4yeOHOMY
npeamety "buonorus”. 10-11 kmaccer", AO U3narensctBo "lIpocBemenue”
DneKTpOHHBIM oOpa3zoBaTenbHbI pecype "Jlomamnue 3ananusa.Cpeanee ooOiee
obpazosanue.buomnorus",10-11 xmace, AO UznatensctBo "[IpocBemenue"
Tpenaxep "O6nako 3nanmii". buonorus. 10 kmace, OOO "®uznkon Jlad"

Tpenaxep "OOnako 3Hanuit". buonormsa. 11 kmacc, OOO "®uzuxkon Jlad"
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