MyHuuunaabHoe 0101:KeTHOe 00111e00pa3oBaTe/IbHOE YUPEeKICHHEe
«AKHMOBCKAasl CpeHsisi 00111e00pa3oBaTeIbHAs IIKO0JIA»
Huskneropcekoro paitona Pecnydsmkn Kpsim

Pabouas nporpamma
y4eOHOro npeaMera
«buonorus. YrinyOieHHbI YpOBEHb»
st oOygaromuxcst 10 - 11 kmaccos
cpenHero obmero oopasoBaHus

KonunuectBo vacos - 204:
B 10 xmacce — 102 gaca (3 vaca B Hezeno),
B 11 xmacce — 102 gaca (3 4aca B He/IeI0).

VYpoBeHb: 6a30BbIN.

JlanHas pabouas nmporpamMmma cooTBeTcTBYyeT denepanbHOil 00pa3oBaTeIbHON MTporpaMmme
cpenHero oOmiero oOpa3oBaHMs, YTBEPKIEHHOW NpUKa3oM MUHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 18.05.2023 No 371.

Iloozomosneno ¢ ucnoavzosanuem «Koncmpyxmopa pabouux npoepammy»

ID - 1775471

c. AxumoBka, 2023 T.



MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ywyebHomy mpenmery "buomorus"  Ha ypoBHE cpemHero oOIIero
oOpa3oBaHusi pa3paborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanun B Poccuiickoit ®enepanum»y, ®I'OC COO, Konnenuuu npenogaBaHust yaueOHOTO
npeamera «buomorus» W OCHOBHBIX TMOJIOKEHHU (enepanbHOi pabodell  mporpammbl
BOCITUTaHMUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTecTBEHHO-HAyYHBIC TPEAMETHD.
CornacHo mnonoxenussm OI'OC COO npodunbHble y4deOHbIE NpeaMEThl, H3y4daeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM NPO(ECCHOHATLHBIM M BBICHIMM 00pa3oBaHHeM. B To ke Bpems
KQKIbIA U3 3TUX YU4E€OHBIX MIPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEILICHUE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajlay, CBA3AHHBIX C MpodopueHTanuei
oOyyaronuxcs M CTUMYJIMpPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4YHOr'O0 3HaHUA,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma nmo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1adax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, OIpeesisseT 00s3aTeabHOe
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaM30BaH MPUHITUTI
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh HAa  IOCIEYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTMHM TakXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynbrataM o0OyueHus U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JESITebHOCTH OOYy4alolIMXCcsi MO OCBOGHHUIO COAEpkKaHHS OHOJOTHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o01ero oopazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruyeckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUEe 3HAHUI
oOyuaronuxcs O JKMBOM MPHPOJE, OCHOBAX MOJIEKYJISAPHON U KIETOYHOW OHOIOTHH,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
YUYEHMS U HKOJIOTUH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIONIEeMY MOJY4eHUI0 OMOIOrnyeckoro oOpa3oBaHUs B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIJIIET CUCTeMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YUYEHHH OOYyJarOUIUMUC
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 knaccax 3Tu 3HaHUS MOJMY4arOT pa3BuTHe. Tak, paCIIUpEeHbl U yriIyOIeHbI



OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusX, OpraHu3Me UeJOBEKa,
0o0IIMX 3aKOHOMEPHOCTSIX JKWU3HH, JOTOJHUTEIBHO BKJIIOUEHBI OWOJIOTUYECKUE CBEIACHHUS
MPUKIIATHOTO W MOUCKOBOTO XapakTepa, KOTOPhIE MOYHO HCIOJB30BaTh KaK OPUEHTUPHI IS
nocieayromero Beiobopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YYaIONTUMUCS IPH H3YICHUH PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpammbl mo ydeOHOMY mpeaMery "buonorusa" oTpaxkaeT CHCTEMHO-
YPOBHEBBI M 3BOJIOIMOHHBIN MOJXOJBI K U3ydeHHto Ouosornu. CorjacHO UM, H3y4JarOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl )KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliH,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OHUOJOTHYECKOTO pa3zHOOOpa3us
wiaHeTtsl. Tak, B 10 kiacce u3ydyaroTCs OCHOBBI MOJIEKYJISIPHOW M KIJIETOUHOM Ouosioruw,
AMOPHUOJIOTUM U OMOJIOTHH PA3BUTHS, TCHETUKU U CEJIEKIINH, OMOTEXHOJOTUN U CHHTETUYECKON
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOyJarolmuxcsi 1Mo OOTaHWKE, 300JIOTHH, AHATOMMUH,
¢dbusmosornu yenoBeka. B 11 kiacce m3y4aroTcsi BOJIOIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTMUECKNX TEOpUW W 3aKOHOB, WJICW, TPUHIMIIOB W TPABWI, JIEKANIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuum u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, TMOMYJISIIIUH, OWOIIEHO3a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAy4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTUU, NMPUKIAJAHBIX acCMeKTax
Ouonornyeckux 3HaHWM. [ pa3BUTUS U NOJAEpKaHUS MHTepeca 00ydaroIuxcs K OMOJIOTUU
Hapsy CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MPOrPAMMEI IO
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOM WJIM HWHOM
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Lenb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOaEHHOM ypoOBHE — OBIIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allud >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHrne YMEHHI KCI0JIb30BaTh 3TU 3HAaHUS B (POPMHUPOBAHUM HHTEpeca
K ompenenéHHoi obnactu nMpodecCHOHAIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHuUs AJIsl TPOJOHKEHUS OMOJIOrH4ecKoro oopa3oBaHusl.

JlocTrxkeHue 1enu u3ydeHus: yaeOHoro npenmera «buonorus» Ha yrmyOinEHHOM ypoBHE
obecrieunBaeTcs PeIIeHUEeM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YaloOlUMHUCS  CHUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreorieHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYydYalomuxcsi ¢  MeTOJAaMH  TO3HAHHWS  JKHBOM  MPUPOJIBI:
HCCIIEeIOBATENIbCKUMH METOJaMH OMOJIOTMYECKUX HayK (MOJEKYISIPHOM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIbHOTO  TMPOBEACHUS
OMOJIOTMYECKUX UCCIeIOBaHN B jabopaTtopuu U B Tpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE);



OBJIaZIcHUE OOYYAIOUUMUCS YMEHHSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIM3UPOBATH U
HCI0JIb30BaTh OMOJIOTHUYECKYIO MHPOPMAILINIO; TI0JIH30BATHCS OMOJOTMYECKONH TEPMUHOJIOTHEH U
CUMBOJIMKOW; yCTaHABJIMBATh CBS3b MEXKAY Ppa3BUTHEM OHOJIOTHH U COIMAIBHO-
SKOHOMHYECKUMH M SKOJOTHYCCKHUMH TPOOJIEeMaMH YeJIOBEYECTBA; OICHWBATH IOCIICICTBUS
CBOCH JEATENFHOCTH 10 OTHOIIEGHHIO K OKpY)KAIoUIe NPHUPOJHON cpenae, COOCTBEHHOMY
3M0POBBI0 W 3/IOPOBBIO  OKPYKAIOIIMX JIIOJEH; OOOCHOBBIBATb M COOJIOAATH  MEpHI
poHIaKTUKH WHPEKITMOHHBIX 3a00JICBaHM, MpaBuiia MOBEICHUS B TPUPOJIE U OOCCIICUCHUS
0€30MacHOCTH COOCTBCHHOU >KM3HEICATCIILHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX MPHPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHS B 001acTh
OUOJIOrUH;

pa3BUTHE y O0y4arOIIMXCS MHTEUIEKTYalIbHbIX U TBOPYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSAMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEeH OMOJIOTHYECKOTO WCCIIEAOBAHUS, TPOBEICHHS
IKCIEPUMEHTAIBHBIX HCCICIOBAHUM, pENIeHUS OHOJOTHYECKHX 3aJad, MOJICITUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCITUTaHHUE Y OOYYAFOIIMXCS IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJIC B IEIOM H K
OTHIENbHBIM €€ O0OBeKTaM U SBJICHUAM;, (HOPMHPOBAHHE OSKOJOTHYCCKOW, TEHETHYCCKON
IPaMOTHOCTH, OOIICH KYJIBTYphl TOBEACHHS B MPHUPOJC;, WHTETPAIMH ECTCCTBCHHO-HAYYHBIX
3HAHWI;

npuoOpereHne 00yJaroUMUC KOMIETEHTHOCTH B pallMOHAIbHOM MPUPOIAOIOJIb30BAHUN
(cobOmiofilene MpaBWJI TOBEACHUSI B TPUPOJIE, OXpPaHbl BHUIOB, HKOCHUCTEM, Owocdeps),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS M 3I0POBbS OKPYXKAIOMUX JIIOACH (COOMIONEHUS Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYANHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MCHOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOW KU3HU;

CO3JJaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOyYalOMIMMHCS HHIUBUAYAIbHON
00pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIICH MoOcCienyomeMy MnpodecCHOHAaTILHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C HHIUBUAYAIbHBIMU HMHTEpPECAaMH M MOTPEOHOCTSIMU
peruoHa.

OO1ee 4yuCIIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTHMM Ha YIIIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanus, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

Otbop opraHuzalMoOHHBIX (QOpM, METOJOB U CpeACTB 0OyueHuss Ouoyoruu
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACp)KAHUS M HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsAX CpPeJHEro MpodEeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNbHBIM YCIIOBHEM TMPH 00Y4YeHHWU OHOJOTHU Ha YIIyOIEHHOM ypPOBHE SIBISIETCS
MpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUYeckux pabor. Taxxke ydacthe oOydarommxcs B
BBITIOJIHEHUH TIPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeJIeNIsIeTCS y4YUTENeM Ha OCHOBE HMEIOIIUXCS MaTepHalbHO-TEXHUYECKHX PECYpcoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIACIEHHOE  KYpPCUOM, HE BXOAMT B  IPOBEPKY
rocyfaapcTBeHHO# utoroBoii arrectaruu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OWOJIOTHH.
buonornueckne Hayku W u3ydaemble UMH TIpoOsieMbl. DyHIaMEHTalbHbIE, MPUKIAJHBIE U
MOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJNOTMM B MPaKTHYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsI3b OMOJIOTHN C IPYrUMU Haykammy, «CucrteMa OMOJOTHYECKHX
HAyK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHUE

XKusble cucTembl Kak mpeaMeT u3ydeHust ouoaoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTh M YHNOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPraHM3alUs, CaMOBOCIPOMU3BEICHUE, Pa3IpPakKMMOCTh,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3allid KHUBbIX CHUCTEM: MOJIEKYISPHBIM, KIETOYHBIH, TKaHEBBIM,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XUBbIX cucTeMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
XKuznp kak ¢opma cyiecTBoBaHusl MaTepuu. Hayku, u3ydaroniye HUBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
SKCIIEPUMEHT, CHUCTeMarth3auus, MeraaHanu3. lloHsTue o 3aBUCMMONM U HE3aBHUCHUMOM
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yJbTaToB. [IpUunMHBI MCKaXKE€HUS PE3yIbTAaTOB SKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBolCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KieTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE IS TPOBEACHUS HAOMIOICHUH, U3MEPEHUN,
9KCIEPUMEHTOB.



IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEMM.

Tema 3. Buosorus KjieTku

Knerka — cTpykrypHO-(hyHKIMOHAIIbHAS €MHHLIA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM Teopuu.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, MeEToJ  MeueHbIX aroMoB, auddepeHnmanbHOoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAs MHUKPOCKOIIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl 1 cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIM MHKpOCKom», «Mctopus
Pa3BUTUSI METOJI0B MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENnapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KJIETOYHONW OHOJOrHH (XpomaTtorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Bona u e€ ponb
KaK pPACTBOPUTEIA, pEarcHra, y4aCcTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIISALUN.
MuHepanbpHbI€ BEIleCTBa KJIETKH, UX OMoJoruyeckas posib. Pojib KAaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BeniecTBa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBINA
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBudnas crpykrypa Oenka, menTuaHas
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHAas CTPYKTypbl. [leHarypauus. CpoiicTBa O€JIKOB.
Knaccuduxkanus 6enxoB. buosornueckue GyHKIuu 0enKoB. [Ipuonsi.

VYraeBonasl. MoHOCaxapuipl, Aucaxapuibl, OJIMrocaxapuibl M nonucaxapuisl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAOB. buonornyeckue ¢GyHKIuU
YTJIEBOJOB.

Jlumuger.  T'mapodunbHO-THAPOGOOHBIE  cBoMicTBa.  Kimaccumdukamus — JTUIUAOB.
Tpurmuuepunasl, pochoaunuisl, BOCKU, crepouibl. buonornyeckue Gpynknuu nunuao. O0mue
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HyknenHoBbIX KucioT. Hykneorunsl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — naBoiinas cnmpalib.
Mectonaxoxaenue u ouonorundeckue pynknuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenne mousekynsl AT®. Makposprudeckue cBa3u B Mosekyine AT®. buomornueckue
¢ynkuuun  AT®. BoccTaHOBIEHHbIE TMEPEHOCUMKH, WX (GYHKUMU B KieTke. /[pyeue
Hykneo3uompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHE U OMO(PU3MUECKUE HCCIIEAOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
Ouomonexyn u ux xomniekcos. Komnvromepuwiii ouzaiin u opeanuieckuti cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL0208.



JdeMoHcTpanuu

[optpetst: JI. [onunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXUBOW  IPUPOJIEY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmumer u cxembl: «l[leprogudeckas TabauIa XHUMHYECKUAX dJIeMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «BemectBa B cocraBe opraHu3moB», «CTpoeHHE MOJICKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
TunuaoBy», «HykienHoBble KUCTOTH, «CTpoeHre MoseKynbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHe OEJTKOB C MOMOIIbIO KaYeCTBEHHBIX PEAKITUN».

JladbopaTopHnas pa6ora «VccineqoBanne HyKIEHHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. Ctpoenne n pyHKIUHN KIETKH

Tumel KIETOK: dyKapuoTHYeCKas U TMpokapuoTwueckas. CTpyKTypHO-()YHKIIMOHAIbHbIE
00pazoBaHUs KIETKH.

CtpoeHne mMpoOKapUOTHYECKOW KIeTku. KieTtounas cTeHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpO(PHOIN U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenune u QPyHKIIMOHUPOBAHUE DYKAPUOTHUUYECKON KiIeTkH. [lmazmarnueckas memOpaHa
(mmazmanemma). CTpykTypa IIa3MaTHYecko MemOpaHbl. TpaHCIOpPT BEIIECTB Uepe3
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruéHnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haroruTo3. DKk301uTo3. KieTouHas cTeHka.
CtpykTypa ¥ PyHKIIMH KJIETOYHON CTEHKH PaCTEHUM, TpUOOB.

Huromma3zma. I[lurososb. Llutockener. [lBwkenue nuroruiazmbl. OpraHouabl KIETKH.
OpnoMeMOpaHHbBIE OpraHoubl KIEeTKH: sHAoIuIazmaTnueckas cetb (DIIC), anmapat ['onbmxwy,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyMa. Mexanusm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. [mamkuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUeckuil peTukymnyM. CekperopHas ¢yHkius anmapata ['ombmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I o1v0scu. TpaHCTIOPT BEIIECTB
B KiIeTke. Bakyonu pacturenbHbix kineTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHJpHM u mactua. [lepBuUuHBbIe, BTOPUYHBIE M CJOXKHBIE TILJIACTHIBI
(OTOCHHTE3UPYIONIUX JYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHUN.

HemeMmOpanubie opranouasl kietku CtpoeHne M (QyHKIIUM HEMEMOpPaHHBIX OpPraHOMIOB
KiIeTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmoi. MuxkpodmiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Knetounslii meHTtp. CTpoeHHEe U [BIDKEHHE JKI'YTHKOB M PECHHUYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmukpompybouxkamu. Momopnvie b6enxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIA3Ma, SIIPBIINIKH, WX CTPOEHHE W (DYHKIHUH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(hazHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHMHa — TUCTOHBI. Junamuxa s0epHOl
000.10uKU 8 Mumo3ze. A0epHulii mpaHcnopm.

Knerounsle  BimtoueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTesbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

[optpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipel u cxembl: «CTpoeHHME SYKAPUOTHUECKOM KIETKH», «CTpoeHue 3>KMBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepHUaIbHbBIX KIETOK.

JladopaTopHas padora «/3ydeHne cTpoeHus KIETOK Pa3INIHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MeMOpaHbD».

JladopaTopHas padora «l/ccienoBaHue miasmMoiid3a M JETUIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

I[IpakTnueckas padora «/3ydyeHue ABMKEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NMPeBpPaLliCcHUE JHEPITUHU B KJIETKe

AcCUMWIALINS U TUCCUMWISILIUS — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPO(HBIM W  TeTepoTpOodHBIA. YyacTHe KHCIOpoJa B OOMEHHBIX IpoIrieccax.
DHepreTudyeckoe obOecneyeHre KIeTKu: mnpeBpamenue AT®D B 0oOMEHHBIX Tpolleccax.
depMEeHTATUBHBIN XapaKTep pPeaknuid KIETOYHOTO MeTabonu3ma. DEepMEeHTH, WX CTPOCHUE,
cBoiicTBa W MexaHusM jeictBus. KodepmeHntol. Otimuusi (GEepMEHTOB OT HEOPTaHUYECKUX
Katajau3aTopoB.  benku-akTuBatopel M OENKU-UHTHOUTOpPHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEeHTAaTUBHBIX PEaKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYecKUX BewlecTB B KieTke. dDorocuHTes. AnokcuzcenHvl u
oxcuzenHvlll omocunmes y oakmepui. Ceemocoduparowue nUSMEHMbl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBAS
dazel. Domoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTopoB Ha CKOpPOCTh hoToCHHTE3a. 3HaUeHUEe GOTOCHUHTE3A.

XemocuHre3.  PazHooOpasume  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTPHUPHUIMPYIOIINE
OakTepuu, kene300akTepuu, cepoOaKkTepru, BOJOPOIHbIE OAKTepUHU. 3HaYCHHE XeMOCHHTE3A.

AnaspobHble opranu3Mbl. Buasl O6poxkenus. [IpogykTel OpoKeHHs U UX HCIOJIb30BaHUE
4eloBEeKOM. AHa’pOOHBIE MHMKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJOTUU M BO30YyAUTENU
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl >HepreTHyeckoro oobmeHa. IloAroToBUTENBHBIN HTall.
I'mukonn3 — 6eCKUCIOPOJHOE pACIIEIUIEHUE TJIFOKO3BI.

buonorudeckoe okucICHHE, WU KIETOYHOE JAbIXaHuE. PoJlb MUTOXOHApPUI B mIpoleccax
Ouonornyeckoro okucieHus. Lluknuueckue peakuuu. OxuciauTenbHoe (ochopuIrpoBaHHe.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATP: paboma npomomnnoi ATP-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu



Ioptpetsr: k. puctian, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DOTOCUHTE3», «DHEPreTHYECKU oOMeH», «buocuHTe3 Oenkay,
«Crtpoenue pepMeHTa», «XEMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBAHKE JIJIsi IPUTOTOBIICHUS MTOCTOSTHHBIX U
BPEMEHHBIX MUKPOTIPETIApaTOB.

JladbopaTtopHas paGora «/3yueHue KaTaTUTHYECKON aKTMBHOCTH (epMeHTOB (Ha
MpuMepe aMujIa3bl WA KaTayia3bl)y.

JladbopaTtopnas paGora «/3yueHue (QepMEHTATUBHOTO paCIICIUICHUS TMEPOKCHUIA
BOJIOPOJIa B PACTUTEIILHBIX U )KUBOTHBIX KJIETKAaX).

JlabopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a K XEMOCHUHTE3A.

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakun matpuunoro cunTte3a. [[pUHIIANT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmmzamms HacneacTBeHHOW wuH(opmanuu. ['eHeTHYeCKWid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbii cuaTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIUIETBHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OGuocunTese Genka. YcioBust
onocunTe3a 6enka. KoaupoBanne aMuHOKHCIIOT. Posib pubocom B GHocHHTE3e OernKa.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzalusi TeHoMa y MpoOKapuoT U
JyKapuoT. Perymsnusi akTUBHOCTH Te€HOB y mpokapuoT. ['mmote3a omepona (d. XKakob, XK.
Mano). Monexyrapuvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpoiieccoB B kieTke. Kietounslii romeocTas.

Bupychl — Heknerounbie (GOpMBI KU3HH U 0ONIMratHeie nmapa3utbl. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yukn JIHK-codepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pedepmasa,
unmezpasa.

BupycHbsie 3a0oseBaHus 4enoBeKa, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meduyuue. Ilpoepammupyemvie
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Kosbios, /1. Y. UBaHOBCKUIA.

Tabmuet u  cxembl: «buocunTes Oenka», «l'eHeTnueckuid Koa», «Bupyce,
«bakTrepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounslii mmkn, ero mepuonasl u perymsuusa. MHrepdaza u muto3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [IpecuHrernyeckuit
(MOCTMUTOTUYECKHI), CHHTETUYECKHM M TOCTCHHTETUYECKUH (TIPEMUTOTUYECKUIN) MEPHOIbI
uHTEep(a3bl.
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Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpuHnuner  pervmkanun — JTHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUNApPAUICIbHOCTh. MexaHusm
perummkanuu  JJHK.  Xpomocombl. Crpoenue xpomocoM. Temomepsl u  Telomepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapuOTHIl. J[MIIOMJIHBIA U TariouJHbIA HAO0OPBI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kinetkn — mMuto3. CTaguum MHUTO3a W MPOUCXOJANIME B HUX MPOLECCHI. THIIbI
muto3a. Kapruokunes u nutokunes. buonoruueckoe 3HaueHne MUTO3a.

Perymsiusi MUTOTHYECKOTO NHMKIA KIETKH. [IporpammupyeMas KJI€TOYHAs THOCIb —
anonTo3.

Knerounoe sa11po, XxpoMOCOMBI, (PyHKIIMOHANIbHAsI T€HOMUKA. Mexanusmbl nponughepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpanuu

Tabmuupl u cxeMbl: «KU3HEHHBIA MUK KIETKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukars JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparbl: «MHUTO3 B KJIETKax KoOperika
JTyKa».

JladopaTopHas pa6ora «l3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax.

JlabopaTopHas pa6ora «HaOmrogeHne MHuTO3a B KJIETKax KOHYMKa KOpemIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKIIETOYHBIE BOJIOPOCIH, Apyrue npoTuctol. KoloHnanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHA,
MIPOBOJIAIIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTpOeHHUS, (PYHKIUN U PaclOIOKEHHS
TKaHEel B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M  4eloBeKa. TUIbl JKUBOTHBIX TKaHEH: SIUTEIHalIbHAs,
COEIMHUTENIbHASA, MbIllIeuHas, HepBHas1. OCOOCHHOCTH CTpOeHUs, (QPYHKIUN U PACIIOIOKEHHS
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbI COETUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KTYTUKOBO€, pECHUYHOE. JIBW)KE€HHE MHOTOKIETOYHBIX PACTEHHWM: TPOMHU3Mbl M HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.
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[Iutanue opranuszmoB. IloriomieHne BoAbl, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacrenusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOUHOE IMHUIEBapEHUE.
[lutanue 1MO3BOHOYHBIX XUBOTHBIX. OTHENbI NMUIIEBapUTENbHOrO Tpakra. [lumeBapurenbHbIe
xeinesbl. [IuimeBapuTenbHas cuctemMa 4esloBeKa.

Jpixanue opranu3moB. [[pixanue pacteHuil. Jlprxanue uBoTHBIX. uddy3us ra3os yepes
MOBEPXHOCTh KiIeTKH. KokHOe apixanue. JlprxarenbHash TOBEpXHOCTh. JKabepHoe U JIEroyHoe
IbIxaHue. JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUSl JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTeMa 4eJoBeKa. MexaHu3Mm
BEHTHJISIIIUM JIETKUX Y TITUIl U MIIEKOTIUTAIOIMMX. Perymsimus npixanus. [[pixaTenbHbie 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHass cucrema
MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHbIE cocylbl M KpoBb. Kpyru
KpOBOOOpaleH!sl.  DBOJIOLNUOHHBIE  YCIOXXKHEHHS  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y  KMBOTHBIX.
Cokpatutenpuble Bakyoiu. Opranbl BblieneHus. OuibTpaius, cekpeuus Hu oOpaTHoe
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BbiJeNeHUs1. CBA3b MOJOCTU Tella ¢ KPOBEHOCHOM
U BBIICIUTEIBHON crucTeMaMu. BblieneHne y Mmo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenue u ¢pyHkunoHuposanue HeppoHa. OOpa3zoBaHHEe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MOB. 3alliTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl OakTepuii U
LKCTHI TPOCTEUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. Cpencrtsa macCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3amnTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIE. 3alUTa OpraHu3Ma
oT OosiesHed. MMmmyHHass cuctema uenoBeka. KileTouHbId W TyMOpajdbHBIH HMMYHHUTET.
Bpoxnéuuenii u  npuoOpeTEHHBIM  crienupUYECKU UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUA.

PazgpaxxumocTe W perynsiuus y OpraHu3moB. Pa3pakuMoOCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsinusi y pacteHuid. PocToBble BemiecTBa M ux
3Ha4YEHHUE.

HepBHas cucrema u peduiekTopHast peryisauus y >KMBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMbl y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pednexkropHas ayra. besycnoBubie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPUHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHIAOKPUHHOM CHUCTEMbl M UX TropMoOHbL JlelicTBue ropMoHOB. B3auMocCBsS3b HEpBHOU U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHui,
«KopueBbie cucrembr», «Ctpoenue crebns», «CTpoeHHe JIHCTOBOM IIACTHHKUY, «TkaHH
KUBOTHBIX», «Ckener udenoBekay, «lluieBapurenvHas cucreMa», «KpoBeHOCHas cucremay,
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«/pixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpiienuTenpHas cucremMay, «JHIOKpUHHAsA cuctema», «CTpoeHue MbImib, «MMyHUTETY,
«Kumeunomnosnoctueie», «Cxema nmuTaHusi pacteHuin», «KpoBeHOCHBIE CHUCTEMBI MMO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHue IuiaHapuny», «BHyTpeHHee CTpOECHHE IO0XKIEBOTO
yepBs», «HepBHas cucrema ppiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MIICKOMHUTAIOUIUX,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaTshl OJHOKIECTOYHBIX OPraHu3MOB,
MHKpOIIpenapaTsl TKaHel, paKOBHHBI MOJUTFOCKOB, KOJUICKITUM HACEKOMBIX, UTJIOKOXKHUX, KUBHIC
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapur pacTeHUI Pa3HBIX OT/ETIOB, BIAYXKHBIC MTpenapaThl
YKUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUICKIIMU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET UeJIOBEKa,
obopynoBaHHe ISl JEMOHCTpAllMd TIOYBEHHOTO ¥ BO3YIIHOTO TIMTAaHUSA PACTEHUH,
paciienyeHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, OOOpYAOBaHHUE JUIf
JEMOHCTPAIMH OTIBITOB M0 M3MEPEHHIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeIIbHBIX
JBYKEHUM, MOJICITA TOJIOBHOTO MO3Ta Pa3IMUHbIX KUBOTHBIX.

JladopaTopHas pa6ora «/3ydueHne TKaHEH pacTEHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHEeH KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPTAaHU3MOB

®DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U T0JI0BOE. Buibl
0€ecIo10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHHUE.

[TomoBoe paszmHokenue. IlonoBeie KieTku, wiaM rametrsl. Meho3. Cragun Meiio3sa.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buosnornueckuii cMpICa mMel03a U MOJOBOTO
npouecca. Meio3 U ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszputve. [‘ameroreHe3 'y kuBOTHbIX. [lonoBble — JKene3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmartoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBFHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHH
opranu3MoB. Mopghozenez — o0na u3 enasnvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozeneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIATYIIKH). J{poOnenue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunupogantoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IPOOJICHUS MIICKOTMHUTAIOMIMX. 3apObIIIEeBbIe JTUCTKU (TacTPyISALUA).
3aknazka OpraHoB W TKaHEW W3 3apOJbIIEBBbIX JMCTKOB. B3auMHoe BiMsHHE YacTeil
pasBHBaroOIIerocss 3apojeiia (3MOpHOHANIbHAs UWHAYKLMA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYEeCKUX B3aUMOJEWUCTBHI TeHOB. BiusHue Ha
SMOpPHOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanmpHBIM mepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. DakTOpbl pPEryasilMU pPOCTa KUBOTHBIX U denoBeka. Craauu
MOCTIMOPHOHATBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueloBeKka. llepnoabl OHTOreHe3a 4YeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.
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PasmHoxenne u pasButue pacteHuid. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpa3oBaHWe Ccrop B Ipolecce Meio3a. ['ameroreHes y pacTeHUM.
OmjoI0TBOpEHNE H Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. [[BOWHOE OIJIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiui OHTOTe€HE3a Y pACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[optpetst: C. I'. HaBamun, X. [lIneman.

Tabmuuer u cxembl: «BereratnBHOE pa3MHOKEHHUE», « THUIIBI OECIOJIOr0 pa3MHOKEHHS,
«Pa3MHOXEHHE XJTaMUJIOMOHaAb», «Pa3MHOXKeHWE JBIJVICHB», «Pa3MHOXEHHUE THUIPHDY,
«Meito3», «Xpomocombly, «['amertorenes», «CTpoeHHME SULEKIETKH | CIIEPMATO30HUIa»,
«OcHOBHBIE cTaauM OHTOTeHe3a», «lIpsamoe u Hempsmoe pas3BuTHe», «Pa3zBuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoe€HHE CEMSH OJHOJIOJIBHBIX U ABYIOJBHBIX pacTeHUN», «KU3HEHHBIN IUKI
MOPCKON  KamycTbl», <OKW3HEHHBIM MK MXa», <OKW3HEHHBIM IUMKI MarnopOTHUKAY,
«OKM3HEHHBINA LIUKIT COCHBI».

OGopynoBaHue: CBETOBOW MHUKPOCKOT, MUKPOTIPENapaThl SUIEKIETOK U CIIEPMaTO30HUIOB,
Moienb «L{UKIT pa3sBUTHS JISATYIIKN.

JladbopaTtopHasi paGora «/3yueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

IIpakTuyeckass padora «BpIsiBI€HUE NMPU3HAKOB CXOJICTBA 3apOJbIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropusi cTaHOBIIGHMsI U pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mengpens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBEeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHkKu. Paboter H. K.
Konbnora, H. 1. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHBIE T'€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA NPHU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JWHUS, THOpUAbI, reHoTun, (eHoturn. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOTMUECKUMA, ITUTOJIOTHUECKHI, MOJIEKYISIPHO-T€HETUUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTopHas padora «/Ipozoduna kak 00bEKT reHeTUYECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpa3us
rubpuioB nepBoro mnokoieHus. IlpaBuno momuHupoBaHuUs. Bropoil 3akon MeHzaens — 3aKoH
pacierneHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umoTesa
YUCTOTHI TaMET.

AHanmusupyroniee  ckpemuBaHue.  [IpoMexyTouHbIl  XapakTep  HacJeJIO0BaHUSI.
Pacuiennenue npu3HakoB MpHU HETIOJIHOM JIOMUHUPOBAHUH.
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JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHgens — 3aKOH HE3aBHCHMOTO
HacJleI0BaHU MPU3HAKOB. L{UToI0OTHYEeCKHEe OCHOBBI IMTUOPUIHOTO CKPEIINBAHUSI.

Cuemiennoe HacienoBanue npusHakoB. Padoter T. Moprana. CuemsienHoe Hacjae10BaHNe
I€HOB, HapYyILIEHUE CLEIUICHUS MEX/1y TeHaMU. XpOMOCOMHAsl TEOPHUsl HACJIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXAaHW3M OIPEACIICHHs Ioja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHbIl MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npr3HaKoB, CLEIIEHHBIX C TIOJIOM.

l'enotun kak uenoctHas cucreMa. IlneHoTpornvss — MHOMXECTBEHHOE [EWCTBUE TEHA.
MHOKECTBEHHBIN ajuienn3M. B3auMoJelicTBUE HEaUIeNbHBIX T€HOB. KoMIJIEeMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeTHYEeCKMIT KOHTPOJIb Pa3BUTHUsI pPACTEHUM, J>KMBOTHBIX M YEJIOBEKa, a TaKkKe
(U3MOJIOTMYECKUX TMPOLECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35fMH — Mapa3UT» U «XO3AUH —
MUKpOOHOM». ['eHeTHueckne acreKTbl KOHTPOJI U U3MEHEHUS HacjeICTBEHHON nHpopManuu B
MTOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

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

Tabmuupl u cxembl: «IlepBbiii 1 BTOpor 3akoHBI Menaens», « TpeTuit 3akoH MeHuemns,
«AHanm3upymlee ckpenpanne», «HenonHnoe nomuHnpoBanne», «CHEIJIEHHOE HACIE0BaHue
MIPU3HAKOB y Ipo30oduibl», «'eHeTuka nona», «Kapuotun uenoBekay, «Kapuotun npo3opuib»,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJIJIETU3M», «B3auMo1eiCTBUE T€HOBY.

OOGopymnoBaHue: MOJETh A IEMOHCTPAIIMM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUSI W PACIIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHCHMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMY CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnueckas padora «V3yueHue pe3ylnbTaTOB MOHOTHOPHUIIHOTO CKpEHIMBAHUS Y
TPO30(UITBD».

IIpakTnueckas padora «M3ydyeHue pe3yabTaTOB JUTHOPUTHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BizaumopneiictBue renotuna u cpeapl npu ¢dopmupoBanuu (eHorumna. 3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NpPU3HAKUM. BuIbl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAsl U HACIIECTBEHHAS.

MonudukanronHass U3MEeHYUBOCThb. Ponb cpeapl B (opmupoBaHuHr MOIUGUKATUOHHON
n3MeHunBocTH. HopMma peakuuu mpusHaka. BapuanmoHHBINH psii ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIIOHHON U3MEHUYUBOCTH.

l'eHoTHnMUeckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUIIMYECKOW HM3MEHUYMBOCTH. Buibl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

Kom6uHaTiBHas M3MEHUMBOCTh. Meilo3 U MoJIOBOM Mpolecc — OCHOBa KOMOMHATUBHOM
U3MEHYUBOCTU. POJIb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B Mpejenax 0JHOro BUAA.

MyranionHass M3MEHYUBOCTh. Buabl MyTanuil: TeHHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBaHHBIE MYyTalUU. SnepHble W LMUTOIJIA3MATHUYECKHE MYTallUH.
Comarnueckre W MOJOBble MyTanuu. [IpuymHBI BOZHUKHOBEHMsS] MyTauuid. MyTareHbl U UX
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BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKOH TOMOJOTHYECKUX
psnoB B HacienacTBeHHOW wu3zMeHuuBoctu (H.M. BaBunoB). BuesnepHass HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuka u 3NUEHOMUKA, POIb INULEHEMUYECKUX (PaKmopo8 6 HAcCie008aHuu U
UBMEHYUBOCMU (PEeHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmumelr 1 cxembl: «Buapl HM3MEHUMBOCTHY, «MoauduKanvoHHAs HW3MCHUYHUBOCTHY,
«KoMOMHaTUBHAA  U3MEHYHUBOCTLY, «Metio3y, «OMm1010TBOPEHUEY, «['eHeTHUECKHE
3a00J1€BaHUs YyeloBeKa», «Bumbl myrammii».

O6GopynoBaHue: >KMBbIE U TepOapHbIC SK3EMIULIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopnas  padora «MccnegoBanue  3aKOHOMEPHOCTEH  MOJIU(MUKAITMOHHOM
W3MEHUYHMBOCTH. [locTpoeHnEe BapUaIMOHHOTO psAa U BApUAIMOHHOW KPUBOW».

IpakTHyeckas padora «Mytaruu y 1po30¢huisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun denoBeka. MexayHapoJHas MporpamMma HCCIEIOBAHWS T€HOMa 4YeJOoBEKa.
MeToapl M3ydeHHsI TEHETUKH YeJIOBEKa: T€HEATOTMYEeCKUH, OJM3HEIOBBIM, ITUTOTCHETUUECKHH,
MOMYISAIUOHHO-CTATUCTUYECKUN, MOJIEKYISIpHO-TeHeTHUYeCKuid. COBpPEMEHHOE OINpeaeIICHUE
TFE€HOTHIA: IOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomounpko [11P-
aHanuza. HacnencrBennbie 3a00sieBanusl yenoBeka. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YEJIOBEKA.
bone3snu c¢ HacieACTBEHHOW NPEeApacHoIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TeHETHUKH B
MPEeIOTBPAILIEHUN U JICUEHUU TE€HETHUECKUX 3a00JieBaHUM 4YeloBeka. MeauKo-TeHETHYEeCKOoe
KOHCyNbTHpOoBaHue. CTBOJIOBBIE KIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIIeIOBAaHUI B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (GakTOppl MOBHIIIEHHON YYBCTBUTEIBHOCTH Ue€lIOBEKAa K (U3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. ['eHeTnueckas MpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdemoncTpauuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToIbpl U3Y4YE€HUS T€HETUKU UEIOBEKay,
«['eneTnueckue 3a00€BaHUs YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJAOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3zMoB

JlomecTukanuss ¥ celeKus. 3apoXKACHHE CeJeKIUU U JoMmectukauuu. Yuenue H. U.
BawuiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpas3us KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHWd U mnopoa KUBOTHbIX. CopT, mopona, MmWTaMM. 3aKOH
TOMOJIOTUYECKHUX PsIOB B HacieACTBEHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CENIEKIIMOHHOM paboTHI.

Mertoab! ceneknoHHOM paboThl. MIckyccTBEHHBIH OTOOP: MacCOBBIM M MHIMBUAYaTbHBIN.
Dranbkl KOMOWHAIMOHHON ceneknuu. VcnbiTanue mpousBoauTeNei mo moroMcTBy. OTbOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHIIAa MOTOMCTBA U OTOOP MO FEHOTHUITY C MTIOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIeKIHMOHHOW paloThl. PamuanvoHHBIA U
XUMHYECKUNA MyTareHe3 Kak WMCTOYHMK MYTallMid y KYJbTYpHBIX (OpPM OPTaHHU3MOB.
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Hcnonp3oBaHWe TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOuHanTHBIX JIHK mns
IIOJIyYEHUSI UCXOAHOIO MaTepuaa Jjsl CEJEKLNH.

[lonyuenune mnonumuionnoB. BuyrpuBuaoBas rulOpuansauus. bauzkopoacTBeHHOE
CKpelllMBaHKe, WX UHOpuauHT. HepoacTBeHHOE ckpeluBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtaanéHHas ruOpuau3anus.
[Ipeomonenue Oecrionusi MEXKBUIOBBIX THOPUAOB. JOCTMKEHHS CENEKUWU PpACTCHUH W
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHe U HU3YyYEHHE T'€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH U MX JIUKHUX
poanyen A co3aHusl HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemu4ecKUMu pecypcami. CeibCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 6 YENAX VIAVUUIeHUS CYWEeCmEYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUueM COBPEMEHHBIX MEMOO08 HAYYHLIX UCCIe008AHUL, NEePedosbix uoeu u
nepcneKmueHbIX MexHOI02UlL.

JdeMoHcTpauuu

[Toptpetsr: H. M. Basuios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «LleHTpbI MPOUCXOKIEHHUS U MHOT000pa3us KyJIbTypHBIX PACTCHUID,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEICTBEHHOM H3MEHUYMBOCTH», «METOMbl CEeNeKIUn»,
«Otnanénnas rubpuauzamnusy», «MyrareHes».

JlaGoparopHasi padora «/3ydyeHHe COPTOB KyJIbTYPHBIX PACTEHUW W MOPOJ JTOMAIIHHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJI0B CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

JkcKkypeust «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CENEKIMM PACTEHUH M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYIO ()epMy, COPTOUCIHBITATENbHBIA Y4aCTOK, B TEIIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHo10rust U CHHTeTHYeCKasi 0M0JIOr U

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJIOTHHM, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbI, WX XapakTepucTHKa. TpaaunuoHHas OHOTEXHOJIOrus: xjeOoleueHue,
[IOJIydeHHEe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoouonornueckuii cuure3. O0beKThI
MUKPOOHOIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.

Co3anue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHMS U
KOHCTPYMPOBaHHUsI T€HOMOB C LIE€JIbIO MOIY4YEHUsI OPraHM3MOB U MX KOMIIOHEHTOB, COJEPIKaIINX
HE BCTpEYaIoIINecs B IPUPOie OMOCUHTETHUECKHUE ITyTH.

Knerounas umxeHepus. MeTonbl KyJdbTypbl KIETOK M TKaHEW pacTEHUM U KUBOTHBIX.
Kpuobanku. Comaruyeckas rudpuau3anuss U coMaTuyeckuil smOpuoreHes. lMcmosib3oBaHue
ralioOuIoB B CENEKUUU pacTeHuil. llonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIIOJOTBOPEHHE.
PexkoHCTpyKIMsl AMLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. TexHonocuu 0300posnenus, KyIbMUGUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMOcOMHas M T'eHHas MHKeHepHs. VICKycCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBAHUE
pexomOunanTHbeix J{HK. Cozodanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
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XpOMOCOMHOM W TE€HHOM HWH)XXEHEPUHU. OKOJOTMYECKHME U ITUYECKUE HPOOJEMbl T'€HHOMU
UHXEHEPUU.

Menuuusckue ouorexnonoruu. [loctrenomuas nugposast menuuusa. [IP-nuarnocTuxa.
MeTaboI0MHBIN aHATN3, TCHOICHTPUYECKUI aHAIN3 MPOTEOMa YEIOBEKA TSl OLICHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OvoumkeHepusi Jus  pa3paboTKu  (QyHIZAMEHTAIbHBIX OCHOB MEAWUIMHCKUX TEXHOJOTHH,
CO3JaHUSI KOMIUIEKCHBIX TKAHEW COYETAaHMEM TEXHOJIOTMM TPEXMEPHOTO OWONPUHTHHIAa U
ckadonauHTa I pelIeHns 3a1a4 MepCOHATN3UPOBAHHON METUIIHHBL.

CozlaHue BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHHs: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycranoBiieHue MoJeKyaspHBIX MeXaHU3MOB (pyHkimonupoBanust PHK-
COJIepKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpauuu

Tabmupr u cxembl:  «Vcrnonap30BaHME  MHMKPOOPraHW3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlomydyeHne MOJIOYHOKHCIBIX IPOTYKTOBY.

IKekypenst «buoTexHosorus — BaxKHeas Mpou3BOIMTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B O0M0JI0TUI

OpomonronHas Teopusi Y. [Japsuna. [Ipeanockuiku BO3SHUKHOBEHUS JapBUHU3MA. JKH3Hb
U Hay4Has nearenbHocTh Y. JlapBuHa.

JIBukymue cuibl 93BodonuMu  BugoB no Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
Pa3MHOXEHHsSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HelTpanbHas Teopus 3BOJIIOIUH.
CoBpemeHHas BOMIOIMOHHAS OWoJIoTHA. 3HaYEHHE HBOJIIOIMOHHONW TeOopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

[Hoptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, K. Krobe, Y.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, Ix. Xongeitn, J. K. benses.

Tabmuipr u cxembl: «Cucrema sxuBoil mpupoasl (o K. Jlunuero)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBAHUSA MPHUCIOCOONCHUN Yy pacTeHUNl u
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta myremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®opmMbl 060ppObI 3a cymecTBoBaHue», «llopoabl romy6eii», «MHoroobpasue
KYIbTYpHBIX (popMm KamycThl», «[lopoapl JOManIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBumy)», «Cxema COOTHOIICHHUS IBIKYIIUX CHJ 3BOJIONUNY», «OCHOBHBIE
MOJIOKEHHUS CHHTETUUECKOW TEOPHUH 3BOJIIOLIMN.

Tema 2. Muxkpo3dBoaonus 1 eé¢ pe3yJabTaThl

[Monynauus kak sneMeHTapHas eAuHuIa 3BOMIOIUU. COBpPEMEHHBIE METOJbl OLIEHKH
TeHETHUUYECKOTO pa3HOOOpa3us U CTPYKTYphI nomyisiuil. U3MeHeHne reHoGoHaa MOMysIiuy KaK
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2JIEMEHTApPHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuudeckoro pasHoBecus JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBIDKYIIME CHIIBI) 3BOJIONUH. MyTalMOHHBIA MpOIEcC.
KombOunaTiBHas u3MeHUMBOCTh. Jlpeii TeHOB — ciiydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIoUH020 20PabIUKA.
CHuoiceHue 2eHemuuecko2o pazHoodpaszus: npuyumsl u ciredcmeusi. Ilposaenenue s¢hghexma
Opeligha 2enos 6 Oomvwux u Mmarvlx nonyasayusx. Murpanun. V30mM0us  TOMYISIUR:
reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMOJIOTHYecKast (PEIPOYKTHBHAS).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBojoLUA. DPOPMBI €CTECTBEHHOIO
otOopa: IBWXKYIIMM, CTAOMIM3UPYIOLINM, pa3peiBatoliui (Iu3pynTuBHBIN). [losoBoit oT6Op.
Bo3HHKHOBEHNE U 3BOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocodbaeHuit y opranuzmMoB. Apomop¢o3sl U uanoasantanuu. [Ipumeps! npucrnocodieHnit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumoobOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOIMH.
M3onsimust — wmrodeBoit  (aktop BHmooOpaszoBanmsi. Ilyth m cmocoObl BUA000pa30OBaHUS:
ajutonatpudyeckoe  (reorpaduyeckoe), CHMMATPpUUYECKoe (IKOJIOTHYECKOE), «MTHOBEHHOES»
(momurutonan3anust, rudpuanzanus). JJuTenbHOCTh SBOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl popMUpOBaHUS OMOJOTHUECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON OuONOrMM B pa3pabOTKE HAyYHBIX METOJIOB COXpaHEHUs
6uopazHooOpaszus. MUKPOIBOMIONMUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(hopMUpOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

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

Tabmuis! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lomysaimonHast CTpyKTypa BUaay,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE€ CHIIBI  3BOJIIOIHHY,
«OKOJIOTUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpadpuueckas H30IAIUSL
JUCTBEHHUIBI CUOMPCKON M JTUCTBEHHUIIBI Jaypckoit», «IlomynsinuoHHbIe BOJIHBI YUCICHHOCTH
XMUIIHUKOB M XKepTB», «Cxema JIeiCTBUS eCTeCTBEHHOro oTOopa», «Popmbel OOpnObI 3a
CYIIIECTBOBaHHE, «MHayCTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemynpexnaromas oOKpacka KHUBOTHBIXY,
«Dusnonoruyeckue agantanuny, «IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDHY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buga B mpupoae», «CrnocoObl
BUI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHue TPEX  BHUJOB  JIAHJBIIICHY,
«DKO0JIOTHYECKOEe BUI000pa3oBaHue BUAOB cuHHIY, «l[lomummouasl pactenuit», «KamycTtHOo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMHM HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUI0B, 00Pa30BaABIINXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopuass pabora «IIpucmocoGiieHuss OpraHu3MOB M UX OTHOCHTEJbHAs
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.
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Tema 3. Makpo3Bo/Ionus M €€ pe3yJIbTaThl

Merto1pl u3yueHus: Makpod3BooLMU. [laneoHTonornueckre MeToAbl U3y4eHUs IBOJIIOLIHUH.
[Tepexomubie GopMBI U GUITOTCHETHYECKUE PSIBI OPTraHU3MOB.

buoreorpaduueckne meronsl wu3ydeHust sBomonuu. CpaBHeHue Guopsl M (QayHbBI
MaTepUKOB 1 OCTPOBOB. buoreorpaduueckue obmactu 3emiiu. BUnbI-sHAEMUKN U PEITUKTHI.

OMOPHOJIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHIECKUE METOBI M3YYECHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omonoruuHeie ¥ aHATOTUYHBIC OpraHbl. PynuMeHTapHbIe Opraibl U aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTUYeCKue, OMOXMMHYECKHE U  MaTeMaTU4eCKHME€ METOAbl  HM3Yy4YEHHUsS  3BOJIIOLHU.
I'omonoruunsie rersl. COBpeMEHHBIE METO/IbI IOCTPOEHUS (PHIIOTE€HETUUECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTallMHM U 3BOJIIOLMS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (MpaBwia) HdBoouMH. [lpunyun  cmenvl  yHKYUI.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIUH.

JdeMoHcTpauuu

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

Tabmuibl u cxembl: «OUIOTEHETHICCKUN DS JIOMIAANY», KAPXEONTEPUKC», «3BEPO3yObIe
smepb», «Crerouedans», «Punnopurs», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny, «Jlpelid koHTHHEHTOB», «Pemukthl», «HauanmpHble cTaguu >MOPHUOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  aHAJOTUYHBIE  OPraHbI»,
«PyaumeHTb), «ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOPHI ueJIOBEKa W IIMMIIaH3e», «lJaBHbBIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSHKM HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHE )KU3HA HA 3emJie

Hayunple rumorte3bl NMPOUCXOXKIEHUS >KM3HM Ha 3emse. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XKU3HU (KpealoHu3M). ['Mmore3a MmOCTOSITHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Peau, JI. Cnannannany, JI. Tlactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tanbl HeOpraHUueckoi »Bostonuu. [Inanerapuas (reosoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Onpir C. Mumepa u I'. HOpu. OO6pazoBanue mnoiuMepoB u3 MoHoMepoB. KoarepBarHas
runore3a A. M. Omnapuna, rumoTe3a nepBuyHoro OyiapoHa J[x. XomgelHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. TI'mnbepra.
dopmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnn u wmetonsl e€ wusydeHus. Vckomaemble OpraHMYeCKHE OCTaTKH.
I'eoxpononmoruss u e€ Meronel. OTHOcUTeNnbHAasE W a0COJIOTHAs  T'E€OXPOHOJIOTHSI.
['eoxpoHonornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SIOXH.

HauanbHble 3Tanbel opranndeckoil 3Botounu. [losiBleHrne M 3BOJIIOIUS TEPBBIX KIETOK.
OBomroiuss Metabonu3Ma. Bo3HuKHOBeHHE MepBBIX dKocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
JYKapHOTHI.
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[Ipoucxoxaenue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKJICHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC 3Tallbl ABOJIIOIMH BBICIIUX pacTeHud. OCHOBHBIE apoMOp(ho3bl PACTCHUHU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX PACTEHMM M 3aBOCBAHME HMH CYIIU.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OCHOBHBIC 3Tallbl SBOJIONMH JXUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIIOB. IlepBbie XOpI0OBBIE
UBOTHBIE. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenue ampuOnil U1 penTUIINA.
[Tpoucxoxnenue miaexkonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3Hu Ha 3emIie IO 3paM U MepuoJaM: apxeH, MpoTepo30H, Majaeo30i, Me3030H,
KaiiHO30M. OOmias XapakTepUCTHKA KiIMMara W reosiornyeckux mnpoueccoB. llosiBnenune wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHHE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
COCTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHHSI — JKOJOTUUYECKHE KPU3UCHI Tponuioro. IlpuuuHbl U crencTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYeCKUid KpusHc, ero ocodeHHoctH. [Ipobnema
COXpaHeHHus 6nopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHU4ecKoro mMupa. [IpuHumbl KiaccuUKauu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Peaun, JI. Cnannanuanw, JI. [Tactep, M. 1. Meunuxkos, A. Y. Onapun, JIx.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema omnbita @. Penn», «Cxema onbita JI. TlacTepa mo m3ydeHuto
caMO3apoKJIeHUs ku3Hm», «Cxema ombita C. Musepa, I'. FOpu», «32Ttanbsl HeopraHM4ecKou
3BOJIIOLUMY, «l'eoxpoHosornueckas mkana», «HavanpHble 3Tanbl OpraHUYECKON 3BOIIOLUNY,
«CxemMa o00pazoBaHusi HYKapuOT IyTéM cuMOHoreHesza», «Cucrema >KUBOH IPUPOJIBI»,
«CTtpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PuHHOPUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOrOKJIEeTOuHble BoJgopocian», «Mxu», «llanoporHuku», «lonoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUA KUBOTHOTO MHpPay,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YUIIEeHHUCTOHOTHEY, «PbI10BI», «3E€MHOBO/JIHBIEY, «IIpecMbIkaromuecs», «Ituisy,
«Munexonuraromue», «Pa3Butue KuU3HM B apxeuckou ape», «Pa3BuTuhe KH3HU B
MPOTEPO30OMCKON 3pey», «Pa3BUTHE KHU3HU B TAICO30MCKOM 3pe», «Pa3BuTHe KHU3HH B
M€3030iiCKON 3pe», «Pa3BuTue XKuU3HM B KailHO30ilckoll 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3TUYHBIX OTMENOB, KOJUIEKIUA HACEKOMBIX,
BJI&XKHBIE TpenapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKUX, CKEJIETh
MO3BOHOYHBIX JKMBOTHBIX, 4y4yela NTUL U 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaboparopHasi padora «MogenupoBaHue omnbiToB Mumiepa—tOpu no
M3YYECHUIO a0MOTEHHOTO CHHTE3a OPraHNYECKUX COSAMHEHU B IEPBUYHON aTMocdepey.

JladbopaTtopHasi pabGora «/3ydeHne u OINHCAaHHWE MHCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.
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IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHHUS pACTEHHH pPa3HBIX
OTZEIIOBY.

IpakTuyeckas padora «3ydenne 0coOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. MeTo/1bl aHTPOIIOJIOT UH.

CraHoBJ€HHE TPEACTABIECHUN O MPOMCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAY4YHbIE TEOPHH.

CxoncTBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMuecKoe IOJI0XKEHHE 4YeJIOBEeKa.
CBuzerenbcTBa CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CpPaBHUTEIBHO-MOP(OIOrHUECKHE,
aMOpHoIoTHYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIW4us deloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE roJI0BHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (QakTopel) — aHTponoreHe3a:  OWMOJIOTMYECKHE,  COIMAJIbHBIE.
CooTHolieHre OMOJIOrMYECKUX U COLUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00€3bsiHbI (IIPOKOHCYIIHI)
U paHHHUE MOHTUbl — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaTIONUTEKN —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyaa. YenoBek
MPSIMOXOJIAUIMN U NEPBBIA BBIXOJ JtoJel 3a mpenenbl AQpuku. YenoBek reiaenbOeprckuit —
00muii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTo. YeIoBeK HeaHepTalbCKUi
Kak BUJ JIIOJICH XOJOJHOro KiuMara. YemoBEeK pa3yMHbId COBPEMEHHOIO THIIA, JEHUCOBCKHM
YeJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSAIUSX YEIOBEKa.
MytanuoHHBIH nporiecc u moaumMopdusMm. [lomyasunoHHbIE BOJIHBI, Apei(d TeHOB, MUTpALUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbmine pacel: eBporeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAS (PKBaTOpHalIbHAsH), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHHs 4YeloBeKka no IulaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Mma. [IpucrnocoOiieHHOCTh  4YelnoBeKa K  Pa3HbIM  YCIOBHUSM
OKpyxarueil cpenpl. Bnusinue reorpadudeckoil cpensl U apeiida reHoB Ha MOpP(OIOTHIO U
(U3HOJIOTHIO YeTIOBeKa.

MeXIuCUUIUIMHApHBIE METOAbl B (u3uueckod (OMOJOTHYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMNOJIOTUS M MAJCOAHTPONOJIOTHS  YEJOBEYECKUX  MOMYJISLUM.
buocouuaneHple  WccleOBaHUS ~— NOpUPOJbI  4yenoBeka.  MccimenoBaHue — KOSBOJIOLUU
OMOJIOTHYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. Hapsun, JI. JTuku, f. S. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeToasl  aHTpomoJioTuu», «lONIOBHOW MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNneT 4YeloBeKa U CKeleT IIUMIaH3e», «PyIuMeHTH u
aTaBU3MbD», «J/IBWXKyIllME€ CUJIBI AHTPOINOTeHe3a», «DBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenblin», «HenoBek MpAMOXOoIamuin», «JleHuCOBCKHUI YeoBEK»
«Heangepransup», «KpomanboHIBDY, «lIpeaku dYenoBeka», «ITalbl BOJIIOIUU YETOBEKA,
«Pacsbl yenoBekay.

ObopynoBaHue: MyJSDKA OKaMEHENOCTeH, MpeIMeTOB MaTepHalbHONU KyJIbTYPHI MPEIKOB
yenoBeka, penpoaykuuu (pororpaduu) KapTuH ¢ MHUQPOJIOTMYECKMMH U OuOnelckumu
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CIO’KETaMH TPOUCXOKICHHUS YeJoBeKa, (poTorpaduu HaX0JIO0K MCKOIAEMbIX OCTAaTKOB YEIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra YeloOBEKa M Yeperna IIMMIAaH3€, MOJENb KUCTH YeJOBEKa U
KHCTU LIIMMIIaH3€, MOJEIN Topca MPEAKOB YEI0BEKa.

JlaGopaTtopuass pabora «l3ydeHne o0OCOOEHHOCTEH CTpPOEHHS CKeJleTa 4YellOBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «3ydyeHue 3K0JIOTMUECKUX aJalTallui YEIOBEKay.

Tema 6. Oxosiorusi — Hayka O B3aUMOOTHOLIEHUSIX OPraHu3MoOB U
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalowiei cpeaoi

3apokaeHue W pasBuTHe dKojoruu B Tpynax A. ['ymbGonpara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl skosnoruu. [loneBbie HaOmOnEHUSA. DKCIIEPUMEHTBI B AKOJIOTUU: NPUPOJHBIE U
naboparopHble. MoJienupoBaHue B 3KOJOTUU. MOHUTOPUHI OKPYXKAOIIEN Cpenibl: JOKaJIbHBIMH,
pEruoOHANIBHBIN U TJI00ATBHBIH.

3HaueHNe SKOJOTMYECKUX 3HAHUM IS 4YeloBeKa. DKOJOTMYEeCKOe MHPOBO33pEHHE Kak
OCHOBA CBA3€H YeEJIOBEYECTBA C MNpUpOoaod. POpMHpPOBAaHHE HKOJOTUYECKOW KYIBTYpPHl H
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpauuu

[optpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsl: «Pa3nensl 3xomorun», «MeTonbl dKoJIoruny», «CxemMa MOHHTOPUHTA
OKpYKaroLIEn Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJJ0B HKOJIOTHUYECKUX UCCIEIOBAaHUI.

Tema 7. Opranusmbl 4 cpea 0OMTAHUA

Okonoruueckre (GakTopbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abuoThyeckue, OHMOTHYECKHE, aHTpororeHHele.  OOuue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux dakropos. [Ipasuno muanmyma (K. Ilnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPraHU3MBI.

AbuoTtnyeckue (akTopsl. CBET Kak dKOJOTHUECKHH (akTop. JleiicTBUE pa3HBIX y4aCTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIIBI PACTEHUHM W KUBOTHBIX I10
OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS pOJjib cBeTa. DOTONEeproIn3M.

Temnepatypa kak skonorudeckuil ¢axrtop. JleicTBue TemmepaTypbl Ha OpraHU3MBIL.
[loliknnoTepmMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocth kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEp>KaHUIO
BogHoro Oamanca. Kiaccudukanusa pacteHuid mo oOTHOIIEHHIO K Boje. [IpucnocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsl OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOJAMOYBEHHAsI, BHYTpUOPTraHW3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHHS
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KH3HU B Pa3HBIX Cpeliax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

Kuznennsie Gopmbl opranuzMoB. [lonstue o xusHeHHOUW (opme. KusHeHHBIE (HOPMBI
pacTeHui: AepeBbs, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJIETHUE TpPaBbl, OJIHOJIETHHE TpPABBI.
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XKuznennoie (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotndeckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBHIA:  KOHKYPCHIIHS,
XHIHAYCCTBO, CUMOMO3 1 ero ¢Gopmbl. [lapa3uTusm, koomeparus, MyTyain3M, KOMMEHCAITH3M
(KBapTUPAaHTCTBO, HaxJeOHW4ecTBO). Herpoduyeckne  B3amMomeHCTBUS  (TONMUYECKHE,
dopuueckue, (abpuyeckue). 3HaYCHUE OMOTHYCCKHX B3aUMOJCHUCTBUN JUISI CYIICCTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINI KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHE
TPYIIBI dKUBOTHBIX 10 OTHOIICHHUIO K CBETY», « T eIIIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHbBIE
KUBOTHBIEY», «DU3HOJOTUYECKUE aNalTallui KUBOTHBIX», «Cpeabl OOWTaHUS OPraHU3MOBY,
«buonornyeckue putMe», «Knu3HeHHble GOopMbI pacTeHHI», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«JKocHucTeEMa MIMPOKOIUCTBEHHOTO Jieca», «DKOcHCcTeMa XBOMHOro ecay, «llemu nutanusy,
«XwumuanaectBoy, «Ilapasutuzmy», «Korkypenuus», «Cumonosy», «Kommencamuzmy.

O6GopynoBanue: repbapuyd pacTeHUH W JKMBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOdapuM  CBETOJNIOOWMBBIX, TEHETIOOWBBIX H
TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBHIC, TECHETIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHus, TepOapuM W KOJUICKIIMH TEIJIONIOOMBBIX, 3HUMOCTOMKHX, MOPO30yCTOWYUBBIX
pacTeHMii, 4Yydena NTUL M 3Bepei, repOdapuu pacTeHUU, OTHOCSIIUXCS K TUrpoduram,
KcepopuTaMm, Me30(pUTaM, KOMHATHBIE pACTEHHS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIONIMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JadaroInx
yepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHasi pabora «BbigBIEHHE NPUCTIOCOOJCHUNM OPraHU3MOB K BIIMSHHUIO
TEeMIIEPaTypPbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IkoJ10rusi BUA0OB U MOMYJIS UM

DKOJOTHYECKHE XapaKTepUCTUKU nomynsuuu. [lomynsmus kak Ouosioruueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OapbepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBaHHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyAnuii. OCHOBHBIE TOKA3aTEIH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M MOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJloruueckas CTpykTypa mnomyasiuud. OLeHKa 4YMCIEHHOCTH nomynsuuu. uHamuka
MOMYJSALMU U €€ peryiauus. buotnueckuii moTeHuuan nonyasiuuu. MoaenupoBaHue JUHAMUKH
nonynsauuu. KpuBele pocra uuciaeHHoctw mnonyisuud. Kpusbslie BbDKMBaHMS. Perymsanms
YUCIEHHOCTH TMOMYNALMNA: poib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKoJoruveckue crpareruu BuaoB (I- u K-ctparerun).

[Tonsitne 00 oskonormueckoi Huie Buga. Mecroobutanue. MHOromepHas MOJENb
skoJiornyeckot Humm JLx.M. Xarunncona. Pa3zmepsl s3xonornueckoit Humu. IloreHuuansHas u
peann30BaHHAs HUILIH.
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Bun kxak cucrema nomynauuid. Apeansl BUAOB. BuIbl M HMX KU3HEHHBIE CTpPATEIHH.
DKOJIOTHYECKUE SKBUBAJIICHTHI.

3aKOHOMEPHOCTH TIOBEICHHUSI W MWUrpaluid KUBOTHBIX. buHojornueckue WHBAa3UU
Yy)KE€POHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOoH.

TabmuIer ¥ cXeMbl: «DKOJIOTHUECKUE XapaKTePUCTHKHU MOMYISIumy, «I[IpocTpancTBEeHHAS
CTpYKTypa monmyisiuun», «Bo3pacTHble nupamuabl nonyasanun», «CKOpOCTh 3aceseHHs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamm», «Mogens skosorudeckoir Humm k. .
XaTynHCOHaY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopnas pat6ora «[Ipucrnoco6ienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Jxoji0rus co0611eCTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaum). DyHkinuoHanbHble OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOJAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnotuueckue ONOKU 3KocucTeM. [10uBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKA3aTENN YKOCUCTEMBI. bromacca 1 npoayKuus. DKOJIOTMYECKUE MUPAMUIbI
yucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotixu. @aykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUU U HX
NPUYUHBL. AHTPOTIOTEHHBIE BO3JIEHCTBHS Ha CyKieccnd. KiamMakcHoe cooOIecTBo.
buopaznoobpasue 1 noJHOTa KPyroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexnay
AHTPOINOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢uopa u dayHa.
CunanTponuzanus TropoJckoi ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (OPMUPOBAHMSA  OCHOBHBIX  B3aUMOJCUCTBUH  OpPraHU3MOB B
aKocucTeMax. Ponb Kackaowozo spgexma u 6udos-30upuxamopos (Kiouesvlx 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPruM W  BEUIECTB MEXAY CMEXKHBIMU
J9KOCHUCTEMAaMH. YCTOMYMBOCTh OpPraHW3MOB, MONYISUMA U 3KOCHUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX 1 AHTPOTIOT€HHBIX BO3/IEUCTBUM.

Mexanuzmol  6030elicmeus  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIO0SUYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0IoTHs MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOTOTI€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.
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Tabmuier u cxembl: «CTpyKkTypa OHOIIEHO3a», «DKOCUCTEMAa IIHPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE IPYNIbl OPraHU3MOB B 3KOCHUCTEMEN,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMHIA YUCEID», «IKOJIOTUYECKas MUpaMHuia OMOMAacChl», « DKOJIOTHYECKast
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctaHoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypOboskocucTeM».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYpPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHue pazHooOpasusi MEITKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeHsi «IKCKYpCHS B arpOIKOCUCTEMY (Ha TOJI€ WU B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapras o0osiouka 3emid, TIE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo OHocdepsl U ero PyHKIUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTE siBIeHUI B Ouocdepe.

3onHanbHOCTH Onocdepsl. [lorsitne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHpPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKA HX PECYpPCHOrO TOTEHIMala Hu
OorochepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emmm», «KpyroropoT azora B npupoje», «KpyroBopot
yriaepojaa B mpupojae», «Kpyrosopot kucinoponaa B mpupojie», «KpyroBopoTt BoJbl B IPUPO JIE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennbiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYysKaomas cpeaa

DKONOTUYECKHE KpU3HCHl W WX NpUYUHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOW cpenbl. OxpaHna
BOJHBIX pecypcoB. Paspyiienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3mMeHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE Ha pACTUTEIBHBIH M JKUBOTHBIA wmup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.
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OcCHOBHBIC TIPUHIIUITEI YCTOWYHUBOTO PAa3BUTHUS YEIOBEUYECTBA M MPUPOABI. ParmoHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHUSCKUX KPU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
1 €r0 BEPOSTHBIC MOCIIEACTBHSL.

Pa3BuTHEe METONOB MOHHMTOPHMHIA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnble uccredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusaiowjue 00CmMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHbIX QU008 U
akocucmem. OcHosbl dKOpeaburumayuy IKOCUcmem u cnoco606 60pvobI ¢ HUONOBPEIHCOEHUAMU.
Pexoncmpykyua mopckux u nazemHuIx sKoCUCEM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: «3arpsisHeHne arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIE  3ddexkT», «Ocobo oxpaHseMble TNPUPOIHbIE
TePPUTOPUI», «MOJEIN YIPABISIEMOTO MUPaY.

O6opynoBanue: (dotorpaduu OXpaHAEMBIX PACTCHHMH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®enepanuu, KpacHoil KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI' T
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NPOTPAMMBI 10 OMOJIOTHUHU BBIJCIICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HaHWE OOYyJYarOIIMMHUCS  POCCHHCKOW  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Haiuyue momusayuu K OOYyUEHHUI0 OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOEH ACATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMM, MNpUCymuMu CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHMsl, Haluuue NpaoCO3HAHUs  DKOJOTHUECKOM  KYIbTYpBI,
CnocoOHOoCmuU cmasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBI.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBE
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKPIMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEW MO3HULIMUU JIMYHOCTH, MATPUOTU3MA U
YBaXEHHSI K 3aKOHY M MPABONOPSAIKY, YEIOBEKY Tpyla U CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacCIE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOro mpeamera «buosiorus» I0JKHBI OTpaxkarh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pealn3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JIaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U M03HABATEIbHbIX 3371a4, BHIIOJIHEHUH OMOJIOTMUECKUX SIKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JICHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMbHBIM
MIOJIOKEHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIITOHEHTOB MPH OOCYKICHHH CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM JIEATEIBHOCTH;

2) IaTpuOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KYJIbTYpY, POILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclIeAUI0 U MaMATHUKAM IPUPOJIBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHus, GOPMHPOBAHMS  KYJbTYPbl 310pPOBbS U
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyecKas aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YIPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



29

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMUECKONW U COIMATbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHOU NEATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu U pean30BbIBaTE COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPA30BAaHUIO HA MPOTSIKEHUH BCEU
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHSI DKOJIOTHYECKOW KYJIBTYphl: MPHUOOpPETEHUE OIbITa TUIAHUPOBAHUS
MOCTYIKOB U OIICHKU WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MYTEeH NX PEIICHHS;

CIIOCOOHOCTH UCIOJIB30BaTh MPHUOOpPETaEMBbIe MPU W3YyYCHUU OMOJIOTHH 3HAHUS U YMEHUS
MpU PEIIeHUH TMPOoOJIEM, CBA3aHHBIX C PAMOHATBHBIM TPHUPOIOIIOIB30BaHUEM (COOIIOIEHEe
MpaBUJl TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HETMPHUSATHE NEWCTBUH, MPUHOCSIIINX Bpel OKPYXKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOM KyJIbTYphl, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

cOpPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHaliore KYJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuk OUOJIOTUM KaK HayKH, OCO3HaHus e€ poiu B (HOpPMHUPOBAHHUH
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUH IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoodIeM COXpaHEHHs MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsieM U oOecTieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATBHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJNSX TMOBBIIMICHUS OOIIeH
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIIMOHAIHHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil PU U3yueHUN OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMmble 3HAHUS I aHanu3a W OOBSCHEHHS SBIICHUIN
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OKPYKAIOIIET0 MHUPAa M MPOUCXOISIIUX B HEM HM3MEHEHUH, yMEHHE JenaTb O0OOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C HLCJIbIH0 MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6JI€M B PCAJIbHBIX JKXU3HCHHBIX CUTYallUAX;

OCO3HAHHE IIEHHOCTU HAayYHOU JESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUNYAILHO U B TPYILIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEpPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHWH 1O OHOJIOTMH B COOTBETCTBHHM C JKH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS yIeOHOTrO TpeameTa «BUoJIoTHs» BKIIFOYAIOT:
3HaYuMble JUId  (OpMHpPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMUXCS  MEXKIUCHUIUIMHAPHBIE
(MexTnpeAMeTHbIE) 0OlLIeHAayYHbIE TTOHITHS, OTPaXKaroIlue EeJI0CTHOCTh HayYHOM KapTUHBI MHUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUA, UCIIOJB3YEMbBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, OHEPTru-,
SIBJICHUE, TIPOIIECC, CUCTEMa, HAaydHbIH (akKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPECHHE, DKCIICPUMEHT W JIPYTHe); YHHBEpPCaIbHBIC
y4ueOHbIE JIeHCTBHsI (TMO3HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEUMBAIONINE
dbopmupoBanue (HYHKIIMOHATLHONW TPAMOTHOCTH W COLMAJIIBHOW KOMIICTCHIIMH OOYJaroIIuXcs;
CIOCOOHOCTh oOyuaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE MEXIUCHUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUSI B I03HABATEILHOW U
COIMAJIBHOW MPAKTHUKE.

B pesynbrare wu3yueHuss OHOJIOTMM Ha YpOBHE cCpelHero oOmero ooOpa3oBaHus Y
oOyuaromierocss OyayTr chopMHpOBaHbI MMO3HABATEIbHbIE YHUBEpCAJIbHBIE ydeOHbIC JECHUCTBUA,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIe JEWUCTBUSA, PEryISTUBHbIE YHUBEPCAIbHbBIE
yueOHbIE JeHCTBUS, COBMECTHAS JE€ATEIbHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CPETHEro oo0uero oopazoBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY /1€ CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuy, 0000IIeHus1), pPacCKPhIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU MOHATUSIMH);

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YyIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh OHMOJIOTHYECKHE TOHATHS sl OOBsSCHEHUS (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHHUS,
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MNPUMCHATH CXCMHO-MOACJIBHBIC CPCACTBA JJId NPCACTABJIICHHUA CYHICCTBCHHBIX CBSI3eU U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PAa3HOrO poja,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaThiBaTh TUIAH PEHICHUS MPOOIIEMBI C YIETOM aHATN3a UMCIOIIUXCS MaTEPUATBHBIX
U HEMATEePHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYJIBbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ’ICI[CTBI/If/'I JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCJIOBHSIX pPEAJbHOI0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.

2) 6a30BbIe HCCJIENOBATEIbCKHE AeHCTBHS:

BIIQJICTh HABBIKAMHU Y4eOHO-HMCCIICIOBATEIILCKOW M MTPOSKTHOM JCSTEILHOCTH, HAaBBIKAMH
paspenieHus mpooseM, CocoOOHOCTRI0O U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3aJa4, IPUMCHCHHUIO Pa3JINYHbIX ME€TOJ0B ITIO3HAHU A,

HCIIOJIB30BAaTh PA3JIMYHBIC BUAbI ACATCIBHOCTHU I10 IIOJIYYECHHUIO HOBOI'O 3HAHUA, €ro
UHTEpIpEeTAINH, MPeoOpa3oBaHUI0 M NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
CO31aHUN y‘-Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(hopMupOBaTh HAYYHBIN THUI MBIIIJIEHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH
TOHATUAMHU U ME€TOJaMU,

CTaBUTh U (GOPMYJIHPOBATh COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATCILHOCTH H
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaxOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh 1EJICHAIIPABJICHHBIN MOUCK MEpeHoca CPeACTB U CHOCOOOB JICHCTBUS B
poQecCHOHANBHYIO CPeNy;

yMeTb TEpPEHOCUTh 3HAHUS B  I[O3HABATEJbHYHD U  MPAaKTUYECKyI0  00JacTu
KHU3HEJCSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUTMHAIIbHBIE IMOAXOJbl M PEIICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmei:

OpUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe y4yeOHOro mocoOus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTe), aHaNMM3WpoBaTh WHGOPMAIMIO Pa3NUYHBIX BUIOB U (opm
MIpeJICTaBJICHHUSI, KPUTUYECKH OILEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUHNBOCTH;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIE30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMYy TPEACTaBICHUS OHOJIOTUYECKOM
nHpopMmanuu (CxeMbl, rpaduKu, TuarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAyYHBIH S3BIK B KayeCTBE CPEICTBa TNpH paboTe ¢ OHOJOTHMYECKO
uHpOpMaNKel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMH DPACIIO3HABaHMA M 3amUThl HHGOpManmu, HWHGOPMAITMOHHON
0€301MaCHOCTH JINYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) obmenmue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIH JHACKYCCHU TI0 CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 33/aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHHs] OTHOCHUTEJIGHO BBITIOJHEHUS TMIpeUlaraéMoil 3a/Ja4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHS, TOHMUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PENOCHUIOK BOZHUKHOBEHHUSI KOH(PIMKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTH U
BECTH TIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJCHCTBHSI, TIOHUMATh HAMEPEHUS
IPYTUX JEOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPpEeKTHOU (hopme
(OpMyIHpPOBATH CBOHM BO3PAXKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3pPEHHS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1esITeIbHOCTD:

MOHMUMATh U HMCIIOJB30BaTh MPEHMYIIECTBA KOMAaHIHON M MHIUBHIYaJIbHON pabOTHI IpH
peLIeHn: OMOJIOTUYECKOH MPoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHUS IPYIIIOBBIX
(dbopM B3auMOAEHCTBHUS NIPH PELICHUH yIeOHOH 3a1a4H;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JICHCTBUH € y4ETOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOTO WieHa KOJUICKTUBA,

NPUHUMATh LI COBMECTHOW JICSTENbHOCTH, OPraHW30BBIBATH M KOOPIHMHUPOBATH
HeHCTBHSA MO €€ JOCTIKEHHUIO: COCTaBIATh IUIAH JICHCTBUM, PacHpenesisiTh POJH C Y4ETOM
MHEHUH y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKJIOTO YYaCTHHKA KOMaH[bl B OOLIMIA pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeaaraTb HOBBIE NPOEKTHI, OLEHUBATH WJEH C MO3MLIMH HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTHYECKON 3HAYHMMOCTH;

OCYIIECTBIISITH TIO3UTHBHOE CTPAaTETHUECKOE TIOBEACHHE B pPA3JIMYHBIX CHUTYalUsAX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHHE, OBITh HHUIIMATHBHBIM.

OBJaieHNe YHUBEPCATbHBIMH PeryJSTHBHBIMH IeiiCTBHSMU:

1) camoopranu3amnus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HX pELIeHHS B
’KM3HEHHBIX U y4eOHBIX CHTYaIHX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TOCTYINKAX MO OTHOIIEHHIO K KMBOM NMPHUPOJE, CBOEMY 3/I0POBBIO M 3/10POBBIO
OKpYXKaroIlnX;
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CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATENBHYIO JAEATEIBHOCTD, BBISBIATH HPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4yd B 0Opa30oBaTEIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIeMbl C YUETOM UMEIOLIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JeTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYTUIIMHU B pa3HBIX 001aCTAX
3HAHMUH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€SATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BIIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMAas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrvX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMerHbie pe3yabTaThl OCBOCHHUS COJiepKaHusl ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOr0 00ydeHuUsT 00yJarOImuXCs
Oouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAllMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)XKe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaTsl MPeACTaBICHbl IO To1aM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

chOpMHUPOBAHHOCTH 3HAHHI O MECTE W POJH OMOJOTHUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpOBaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHHM 3aKOHOB MPUPOIBI U
pelIeHnH MpoOJieM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJOTMUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOIINe
OMOJIOTMYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiu3M, TOMeocTas,
caMOpEeryJilus, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonormueckue Teopun (kierounas teopus T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOcTH 1. Moprana), yuenus (H. M. BaBunoBa — o mentpax
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MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PacTE€HHil), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOr0 MOKOJIEHUS], PACUIEIIEHUs, YUCTOThI TaMET, HE3aBUCUMOT0 HacienoBanus I'. Mengens,
FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wu3MeHunBoct H. W. BaBuinosa), npuHIums
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMHU HAY4YHOI'O IO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIMCAHHE, U3MEPECHHE, HAOIIOICHIE, SKCIICPUMEHT);

YMEHHE BBIJCIATh CYLUIECTBEHHbIE IPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OpPraHOB PAcTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
4esloBeKa, OMOJIOTUYECKUX IPOLECCOB: 0OMEHa BeulecTB (MeTabo0Iu3M), IpeBpallleHusl SHEPruu,
OpoKeHHUsl, aBTOTPO(HOTO0 U TeTepOoTPOPHOrO TUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, FraMeTOreHes3a, YMOpUOreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTaHaBIIMBATh B3aHUMOCBS3U MEXIY OpPraHOMIAAMM KIETKU M HMX (QYHKIHUSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEeW U UX (QYHKIHUSIMHU, MEXy OpraHaMU U CUCTEMaMH OPraHOB y
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIUSIMH, MEXIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMH, MEXIy dTarlaMd OOMEHa BEIeCTB, 3TalaMy KJIETOYHOIO IUKIAa M YKU3HEHHBIX
LUKJIOB OPraHu3MOB, JTallaMd SMOPHOHAIBHOIO pa3BUTHS, TE€HOTUIIOM U  (EHOTHUIIOM,
(dhenoTumnoM u dakTopaMu cpeabl OOUTaHNS,

YMEHHUE BBISABIIATH OTJIUYUTENIbHBIE NMPHU3HAKH JKUBBIX CHUCTEM, B TOM 4YHCIE PACTEHHUH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE APTYMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl 1OKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII;

yMEHHUE peliaTbh OHOJIOTMYECKHE 33a1adM, BBISBIATH MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYeMbIMH OMOJIOTMYECKMMH IIPOLECCaMU M SIBJICHUSMH, JI€JlaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE paboThl, COONIOAATh MpaBUia IpU
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIJIBUraTh TUIOTE3bl, IMPOBEPATb HUX OSKCHEPUMEHTAIBHBIMU CpEICTBAMH,
(bopMynupys Lelb UCCIEI0BAaHNS, aHATM3UPOBATh OJIYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBO/IBI;

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIEIOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeIULUHE, MPOBOAUMON Ha 0a3ze IIKOJIbHBIX HAayYHBIX OOLIECTB, U MyOJIWYHO NPEACTABIATH
MIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUI B 00JacTH
OMOJIOTUM M MeIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyaymiei nmpodeccuoHanbHON AEATENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BEeTEpUHAPUH, CEIBCKOTO X03UCTBA, MUIIEBOI
MPOMBIIIIEHHOCTH, YIIyOJIATh TO3HABATENIbHBIA HMHTEPEC, HAIPaBJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccun U MPOAOJDKEHHE OHOJOIHYecKoro o0pa3oBaHHMsS B
OpraHu3alUsaX CpeAHEro NpopecCHOHATBHOTO U BRICIIET0 00pa30BaHusl.
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[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
MIPUPOJBI U PELIEHUH SKOJIOIMYECKUX MPOOJIEM YEJIOBEYECTBA, a TAKXKE B PEIIEHUU BOIIPOCOB
paMOHAFHOTO TPUPOJOTOIB30BaHUs, U B (OPMUPOBAHUHM IIEHHOCTHOTO OTHOIICHHS K
IpUpOJIe, OOIIECTBY, YEJIOBEKY, O BKJIAJAE POCCUICKUX M 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BIAJETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIOYAET ONpeAeseHUs U
MOHWMaHUE CYITHOCTH OCHOBOMOJAraloMUX OHOJOTHUYECKUX TEPMHUHOB W TOHSATHH (BUI,
sKocucTteMa, Ouocdepa), Ouonormdyeckue Tteopuu (dBoironMoHHass Teopusi Y. [lapBuHa,
CUHTeTHYecKass Teopus sBomonuu), yueHus (A. H. CeeproBa — o myTsX U HampaBICHHSIX
sBomtonun, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoTo paBHOBecus Jx. Xapau
u B. BaiiabGepra, 3apoapimeBoro cxoacta K. M. baspa), mpaBuna (Muammyma O. JInbuxa,
AKOJIOTUYECKOU MUPAMUJIBI SHEPTUH ), TUTIOTE3bI (TUmoTte3a «mupa PHK» V. I'unbepra);

YMEHHE BJAJNETh OCHOBHBIMH METOJIAMH HAydyHOTO IIO3HAHMSA, WCIIOJIb3YEeMBIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCAHHE, H3MEPEHUE,
HaOJr0/IeHUEe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHS M OIICHKH aHTPOIIOTCHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NpPU3HAKU: BHUAOB, OMOTE€OIEHO30B, AKOCHUCTEM U
onocdeppl, CTAOMIM3UPYIONIETO, IBMIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro 0TOOpa,
AIJIONATPUYECKOTO M CUMIATPUUYECKOTO BUI000pA30BaHUs, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIUU
Ha TeHO(OH]I MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpelie 0OUTaHus, YepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAX;

YMEHHME YCTaHABJIMBAThb B3aUMOCBSI3U MEXIY IPOILIECCAMU 3BOJIONUH, ABIKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX SKOCHUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITh OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IMPUCIOCOOIIEHHOCTh BUIOB
K cpeae oOWTaHUs, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX U3MEHEHUI B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIi JOKa3aTelbCTBA POJACTBA OPraHM3MOB pa3HBIX CHCTEMAaTUYECKHX TpYII,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOMTaHUS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUs MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBI U
4Yel0BEYECTBA;

YMEHHE pellaTh OHOJIOTUYECKHE 3aJaud, BBISBISATh MPUYUHHO-CICIACTBEHHBIC CBS3H
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpOIecCaMM M SIBICHHSIMM, JejaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUHM IOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U MPAKTHUYECKUE paboThl, COONIOIATh MpaBUia MpU
paboTe ¢ yueOHbIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eNb UCCIEI0BAHNS, aHATTM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U JIENIaTh BHIBOJIBI,
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YMEHHUE y4acTBOBAaTh B y4eOHO-HCCIENOBATEIbCKON paboTe Mo OWOJIOTHH, 3KOJOTHU U
MeIULMHE, TPOBOAMMON Ha 0a3ze MIKOJBHBIX HAyYHBIX OOLIECTB, W IYOJWYHO NPEACTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YUICHUUECKUX KOH(PEPEHIHSIX;

YMEHHME OLEHHBATh TUIOTE3bl U TEOPUU O MPOUCXOKACHUU >KU3HH, YEJIOBEKA U
YeJIOBEUECKMX pPac, O MPHUYMHAX, MOCIEACTBHAX M CIIOCO0aX MpPEJOTBpAIICHHs TI00aTbHBIX
M3MEHEeHul B Ouocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBIOOP OyayIel mpodecCHOHANBHON JICSITEILHOCTH B
oOmactd  OMOJOTHH, OSKOJOTHUH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
NICUXOJIOTUH, BETEPUHAPUU, CEIbCKOTO XO3AWCTBA, MUILIEBOM MNPOMBIIUIEHHOCTH, YIIIyOJIsATh
MO3HABATE/IbHBI HWHTEPEC, HANpPABIEHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJOJDKEHHE OHOJOrM4eckoro oOpa3oBaHHMs B OpraHM3alMsIX CpPEeTHEro
po(ecCHOHAIBHOTO U BBICIIETO0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

37

KosmmuecTBo yacos ONEeKTPOHHBIE
(unpoBrie)
Ne i/ HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl KonrposbHbie [MpakTuueckue
Bcero 00pazoBaTesbHbIC
paboThI paboThI pecypehi

1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX H3YYCHHE
3 buomorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1

KJIETKE
7 HacnencrBennas ungopmanus u 9 05

peanuzanus e€ B KJIEeTKe

JKu3HEHHBIN MUK KICTKA 6 1 1

Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH U 5 05

W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1 1
16 buoTtexHomorHs U CHHTETHYECKAask OMOTIOTHS 4
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC
KommnuectBo gacos
OnexrponHbie (TU(PPOBHIE)
Ne i/ HaumeHnoBanue pa3aeioB U TeM IpOrpaMMbl Konrponbasie | IpakTuueckue
Bcero 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
1 3apoKIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuoteka [IOK
MPECTaBICHUN B OMOJIOTHH https://m.edsoo.ru/7f41c292
bubanoreka IIOK
2 M & 1 1 2
HMKPOIBOJIOIHA 1 €€ PESYILTATE! > https://m.edso0.ru/7f41c292
3 MakposBOIIOIUA U €€ PE3YIbTATHI 6 BnGmorera [IOK
p H pesy https://m.edsoo.ru/7f41c292
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15 bubmnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41c292
5 IIpoucxoxaeHue yeaoBeKa — aHTPOIIOTeHES 10 1 Brtumorexa IIOK
P A P https://m.edsoo.ru/7f41c292
. DKOJIOTUsT — HayKa O B3aI/IM(e)OTHOI_HCHI/I;IX , . Bu6morexa TIOK
OPraHu3MOB U HAJIOPraHU3MEHHBIX CUCTEM )
p . 71OP N https://m.edsoo.ru/7f41c292
C OKpYIKarollei cpeaou
bubanoreka LIOK
7 Opranusmsl U cpea 0OuTaHus 10 1 15 https.//m.eds0o.ru/7f41c292
8 OKOJI0OTUs BUAOB U IOIIYJIALUN 9 0.5 bubmmorera [JOK
A Y ' https://m.edso0.ru/7f41c292
9 DKOIOTHS COOOIIECTB. DKOJIOTHUECKHAE 12 05 bubmmnoreka IIOK
CUCTEMBI ' https://m.edso0.ru/7f41c292
bubanoreka LIOK
10 b — 6
nocdepa — riaodanpHas IKOCHCTEMa https.//m.eds0o.ru/7f41c292
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11 q aromas cpena 6 bubnnoreka [IOK
K
FIOPEK 1 OEpYAIOTI EPeA https://m.edso0.ru/7f41c292
bubmmoreka [IOK
. Hostoperme ° https://m.edso0.ru/7f41c292
bubmmoreka [HOK
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 7.5

https://m.edsoo.ru/7f41c292
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KaneHuapHO-TeMaTuquRoe IJIAHUPOBAHHUE
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10 Knace
[ara
KosmuecTBo yacos IIPOBEACHUS
Ne OneKTpOHHbIE IU(PPOBBIE
Tema ypoka ypoKa
n/n 00pa3zoBaTeNbHBIEC PECYPCHI
B KonTponbHbie [IpakTnueckue ITo ITo
cero
paboTsl paboThI iaHy | Qakrty
buonorus kak KOMIUIEKCHas
1 HayKa M KaK 4acTh 1 bubmorera [JOK
e https://m.edsoo.ru/863ccat0
COBPEMEHHOTO OO0ITeCTBA
5 ’KuBbie CHCTEMBI 1 UX 1 bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/863cccOe
3 YpoBHEBasi opraHuzanus 1 bubnuoreka [IOK
JKUBBIX CUCTEM https://m.edso0.ru/863cccOe
HcTtopus oTKpBITHS U
4 HU3yYCHUS KIICTKH 1 bubmotera [JOK
e ] https://m.edso0.ru/863ccf56
Knerounas teopus
MeTo1bI MOJIEKYIISIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas padota Nel
5 «M3ydyeHne MeTo10B 1 05 bubnuorexa [IOK

KJIETOYHOH OMojoruu
(xpomarorpadus,
anektpodopes,
muddepeHnnaipHoe

https://m.edsoo.ru/863cd0c8



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
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uentpudyruposanue, [T1P)»

6 XUMHUYECKUH COCTAB KIETKH bubmorexa HOK
https://m.edso0.ru/863cd9ce
MuHepanbHbl€ BelleCTBa
7 KJIETKH, X OHOJIOrHYecKast bubmorexa HOK
’ https://m.edso0.ru/863cd65e
poJib
Oprannueckue BeIecTBa
KJIETKH — OCJIKH.

8 JlabopaTtopHnasi pabota 05 bubnuorexa [JOK
Nel«OObHnapyxenue 6e1KoB ¢ https://m.edso0.ru/863cd866
TTOMOTIIHIO0 Ka4€CTBEHHBIX
peakuuiin»

9 CaoiicTBa, KIaccupuKaius u
dbyHKIIMN OETKOB

10 Opranuueckue BelecTa bubnuoreka [IOK

KJIETKUA — YTJI€BO/IbI https://m.edsoo.ru/863cdb36

1 Opranuueckue BelecTBa bubnuoreka [JOK
KJIETKH — JIMIIHABI https://m.edsoo.ru/863cddde
HyxiienHOBbIE KUCIIOTHI.

JIHK u PHK. JIabopaTopHas

12 pabortaNe2 «MccnenoBanue 05 bubnuoreka [JOK
HYKJIEMHOBBIX KUCIIOT, https://m.edso0.ru/863ce568
BBIZICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pyHkun ATO.

13 Hpyrue

HYKJIe03uATpUudochaTel
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(HT®)

14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPaHCKPUTITOMUKH,
MPOTEOMUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/863ce8ec

15

Meroas! CTpYKTYpHOM
Oouonorun

16

Turmel KIETOK.
[IpoxapuoTnueckas KieTka

17

CrpoeHune syKapruoTHYECKOM
KieTku. [IpakTuaeckas
pabotaNe2 «3yueHue
CBOWCTB KJIETOYHOM
MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

bu6moreka [IOK
https://m.edsoo.ru/863ce8ec

19

OnHomeMOpaHHbBIS
OpraHouJbl KIETKH.
[IpakTrueckas padotaNe3
«3yueHue NBUKEHUS
LUTOTIIa3MbI B
PACTUTENBHBIX KIETKaX)

0.5

20

[TomyaBTOHOMHEIE
OpPraHOM[Ibl KJIETKU:
MUTOXOHPUH, MITACTUABIL.
JIaGoparopHas paboTa
Ne3«MHccnenoBanue

0.5

31.01

bu6mmoreka [JOK
https://m.edsoo.ru/863cea68
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I1a3MoJin3a 1 AC1j1a3dMoJIn3a
B PACTUTCIIBHBIX KIICTKAX»

21 HememOpanHbIe OpraHOH B! bbmmorexa [OK
https://m.edsoo.ru/863cec3e
bubmmoreka [{OK

22 CTpoCHHE H yHKUHH AP 05 https://m.edsoo.ru/863cedba

CpaBHHTENIbHAS
XapaKTepUCTHUKA KIETOK
23 sykapuoTt. JlabopaTtopHas 05 bubnuorexa [JOK
pabotaNe4 «3yuenue https://m.edso0.ru/863cf684
CTpOEHUS KIETOK Pa3IMuHBIX
OpPraHU3MOB»
AccuMunanusa u
JTUCCUMMIIALINSA — JBE
CTOPOHBI META00TU3MA.
Tunsl oOMeHa BelecTs. Bu6morexa [IOK
24 Jlaboparopras pabota 05 https://m.eds00.ru/863cf508
NoS«3yuenne
KaTaJUTHYECKON aKTUBHOCTHU
(dhepmMeHTOB (Ha IpUMeEpe
aMUJIa3bl WM KaTanasbl)»
DepMeHTaTUBHBIN XapakTep
peakiuii KIeTOYHOTO
o5 MeTabonu3Mma. JlabopatopHas 05 bubnuoreka [IOK
pabota Ne6«M3yuenue https://m.edso0.ru/863cf684
(hepMEeHTaTUBHOTO

PpacCIICIUICHUA IICPOKCHU A



https://m.edsoo.ru/863cec3e
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BOJIOPOJIa B PACTUTEIbHBIX U
JKUBOTHBIX KJIETKAX»

26 Benku-akTuBaTopsl U OENKH- bubnuorexa [JOK
WHTHOUTOPEI https://m.edso0.ru/863cf684
97 ABTOTpOGHBIN THUIT 0OMEHa bubnuorexa [JOK
BEILIECTB https://m.edso0.ru/863cf7e2
bu6mmoreka [{OK
28 dorocuirres https://m.edso0.ru/863cfb20
Xemocunres. JlaboparopHas
29 pabotaNe7 «CpaBHeHHE 05 bubnuorexa [JOK
nporeccoB GOTOCUHTE3A U https://m.edso0.ru/863d064c
XEMOCHHTE3a»
AHa’poOHBIC OpPraHU3MBI.
Bupr 6poxenust.
30 JlaGopaTtopHnas pabota Bubmmorexa [IOK
https://m.edsoo.ru/863cfd3c
No8«CpaBHeHuUE Mpo1eccoB
OpO>KEHUSI U ABIXaHUSD»
AdpoOHBIE OpraHU3MBI.
31 DTarbl YHEPTETUYECKOTO bubmmorexa [JOK
https://m.edsoo.ru/863cfeea
oOmeHa
DHeprus MeMOpaHHOTO
32 rpajueHTa npoToHoB. CHUHTE3 bubnuoreka [JOK
AT®: paboTa MpOTOHHOK https://m.eds00.ru/863d0340
AT®-cuHTa3bl
33 Peakuun MmarpuyHOTrO bu6mmoreka [JOK

CHHTC3a

https://m.edso0.ru/863d0340
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34 Tpanckpunuus — bubnuorexa [JOK
MatpuuHblii cuaTe3 PHK https://m.eds00.ru/863d064c
N bubnuorexa [JOK
3 Tparteasiuitst i e STarbi https://m.edso0.ru/863d064c
KoanpoBanne aMMHOKHCIIOT.
36 Poxs pubocom B OnocuHTE3€ bubmorexa HOK
https://m.edso0.ru/863d064c
Oenka
37 Opranu3anus reHoma y bubnuorexa [JOK
MIPOKAPUOT U dYKapHOT https://m.edso0.ru/863d064c
MonekynsapHble MEXaHU3MBbI bubnuorexa [JOK
38 OKCTIPECCHU TEHOB Y https://m.edsoo.ru/863d064c
3yKapuoT
Bupycbl — BHEKJIETOUHBIE bubnuorexa [JOK
(hopMBI JKU3HU U OOJTMTaTHBIE https://m.edso0.ru/863d064c
39 napasuthl. [IpakTuyeckas 0.5
pabotaNe4 «Co3znmanue
MOJIeNI BUPYCa»
BupycHsie 3a0o0s1eBaHus bubnuoreka [JOK
40 YeJI0BeKa, )KUBOTHBIX, https://m.eds00.ru/863d064c
pacTeHui
1 HaHOTEXHOJIOTUM B ]r;’tI;IGJ.mOTeKa LHOK
T —— ps://m.eds00.ru/863d064c
bu6mmoreka [JOK
42 JKM3HEHHBIH LMK KIETKH https://m.edso0.ru/863d064c
43 Martpuunsiii cuntes JTHK bubnuorexa [IOK
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https://m.edsoo.ru/863d064c

Xpomocowmsl. JTaboparopHas
pabotaNed «M3yuenue

bu6mmoreka [{OK
https://m.edsoo.ru/863d064c

44 0.5
XpOMOCOM Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
Jlenenve KIETKH — MHTO3. bubnuorexa [JOK
Tunel knerok. Kaprokunes n https://m.edso0.ru/863d064c
nutokunes. JlabopartopHas
45 pabotaNel0 «Habmonenwme 0.5
MHTO3a B KJICTKAaX KOHYMKA
KOpenika Jyka (Ha TOTOBBIX
MHKpOIIpenaparax)
16 Perynsuus )KHU3HEHHOTO LKA Et?[ij?;l;f;i 58/1;6%0640
KJIETOK S '
Konmponvnas paboma Nel bubnuorexa [{OK
no meme Hacneocmeennas https://m.edso00.ru/863d064c
47 unghopmayus u peanuzayus
eé 6 knemke. JKuznennwiii
YUK KIlemKu
bubmuoreka [JOK
48 OpraHusm Kak eAHHOE LeJI0e https://m.eds00.ru/863d064c
TkaHu pacTeHUi. bubmuoreka [JOK
49 JlaboparopHas paboTa 0.5 https://m.edso0.ru/863d064c

Nel 1«M3yuenue Tkanen
pacTeHum»
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Tkauu )KUBOTHBIX U
yenoseka. JlaboparopHas

bu6mmoreka [{OK
https://m.edsoo.ru/863d064c

50 0.5
pabotalNel2 «3yyenue
TKaHEH JKHUBOTHEIX»
Opranbsl. CHUCTEMBI OPTaHOB. bubnuorexa [JOK
51 JlaboparopHas padoTa 05 https://m.edso0.ru/863d064c
Nel3«3yuenne opranoB '
IBETKOBOTO PACTECHUS)
bu6moreka [IOK
52 Omopa Tesa OpraHu3MoB https://m.eds00.ru/863d064c
bu6moreka [IOK
53 JBrokeHne opraHu3MoB https://m.eds00.ru/863d064c
bu6moreka [IOK
54 Iluranue opraHu3mMoB https://m.eds00.ru/863d064c
IInTanne mMo3BOHOYHBIX bu6mmoreka [JOK
55 YKUBOTHBIX. https://m.eds00.ru/863d064c
[TummeBapuTenpHas cucTeMa
YelioBeKa
bubmuoreka [JOK
56 JpIxaHue OpraHu3MoB https:/m.eds00.ru/863d064c
57 JpIXaHUE TI03BOHOYHBIX Bubnmorexa IIOK
KHBOTHBIX 1 YeTOBEKA https://m.eds00.ru/863d064c
58 TpaHcnopT BELIECTB y bu6mmoreka [JOK

OpraHnu3MoOB
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https://m.edsoo.ru/863d064c

KposenocHas cucrema

bu6mmoreka [{OK

59 MO3BOHOYHEIX JKUBOTHBIX U https://m.edso00.ru/863d064c
yeaoBeKa
bubmmoreka [{OK
60 Beigenenue y opraHusmos https://m.edso00.ru/863d064c
bu6moreka [IOK
61 3amuTa y OpraHnsmMoB https://m.eds00.ru/863d064c
62 NMMmyHHas cucreMa bubmoreka [IOK
YenoBeKa https://m.edso00.ru/863d064c
63 Pa3paskMMOCTh M PETYISLUs bubmiorexa LHOK
y OPraHH3MOB https://m.eds00.ru/863d064c
I'ymopanibHas peryasuus u bubmuoreka [{OK
64 SHJOKPUHHAS CHCTEMa https://m.edso0.ru/863d064c
’KUBOTHBIX U YEJIOBEKa
65 DOpMBI Pa3MHOKEHHS bubmiorexa LHOK
OpraHU3MOB https://m.edso00.ru/863d064c
bubmuoreka [JOK
66 HonoBoe pasmMHOMKEHHE https://m.edso0.ru/863d064c
bu6mmoreka [JOK
67 Metio3 https://m.edso0.ru/863d064c
68 I'ametorenes. O6pa3oBanue 0.5 bubnuorexa LIOK
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Y Pa3BHUTHUE MOJIOBBIX KIETOK.
Jlaboparopuas paboTa
Nel4«W3yuenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperapaTaxy»

https://m.edsoo.ru/863d064c

NupuBunyansHOE pa3BUTHE

bubmmoreka [{OK

69 OpraHH3MOB — OHTOTEHE3 https://m.eds00.ru/863d064c
20 3aKiIaKa OpraHoB M TKaHel ]:tfrij?;;f;; (51:3/126%0640
13 3apOJIBIIIEBBIX JTUCTKOB S '
Poct n pazBuTHE KUBOTHBIX. bubnuoreka [IOK
JlaGopaTtopHnas pabota https://m.edso0.ru/863d064c
71 Nel5«BrisiBeHne npu3HaKoB 0.5
CXOJICTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIX)
Pa3zmHoOXeHue u pa3BuTue bubnuorexa [{OK
pactenuii. JlaboparopHnas https://m.edso0.ru/863d064c
72 pabotaNel6 «Ctpoenue 0.5
OpraHoB Pa3MHOXKEHUS
BBICIIMX PACTECHUI»
Hcropust cTaHOBIEHUS U bubnuoreka [JOK
73 Pa3BUTHUS ICHETUKH KaK https://m.edso0.ru/863d064c
HayKH
OCHOBHBIE TIOHATUS U bubmuoreka [JOK
74 CHUMBOJIbI T€HETUKH. 05 https://m.edso0.ru/863d064c

JIaGoparopHas paboTa
Nel7«/Ipo3oduna kak 0OBEKT
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TCHCTHUYCCKHUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH
HacJIeI0BaHUS MPU3HAKOB.
MonorubpuaHoe
ckpeniuBanue. [Ipakrnueckas

bu6mmoreka [IOK
https://m.edsoo.ru/863d064c

& paboraNe5 "M3yuenue 05
pe3yabTaToOB
MOHOTHOPUTHOTO
CKpeIMBaHUs y 1p030duist"
[uTonornyeckne 0CHOBBI bubnuorexa [JOK
76 MOHOTHOPUHOTO https://m.edso0.ru/863d064c
CKpEUIBaHHS
AHanusupyroiiee bubnuorexa [JOK
77 ckpemntuBanue. HermonHoe https://m.edso0.ru/863d064c
JOMUHHPOBAHHE
JlurnOpuHOE CKpeIIBaHUE. bu6mmoreka [JOK
[IpakTnueckas pabora https://m.edso0.ru/863d064c
78 Ne6«3yuenue pe3ynbTaToB 0.5
JUTUOPUIHOTO CKPEIIUBAHMSI
y IpO30QHITBDY
LlMTONOrN4ecKue OCHOBBI bubnuorexa IIOK
79 JUTHOPUIHOTO CKPCITHBAHHS https://m.edso0.ru/863d064c
80 CLemIeHHOe HACIIEI0BAHNE ]r?tI;I:sJ'I/I;Ir(T)]T:(;(; 5:3/1263d064c
MIPU3HAKOB T '
81 XpOMOCOMHasl TEOpHUs bubnuorexa [IOK
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HaCJICACTBEHHOCTH https://m.edso00.ru/863d064c
bu6mmoreka [{OK
82 I'eneruka nona https://m.eds00.ru/863d064c
83 ['eHOTHII KaK I1eJO0CTHAs bubmorexa [IOK
- https://m.edso00.ru/863d064c
I'eneTM4eCKM KOHTPOJIb bubnuorexa [JOK
84 pa3BUTHS pacTEeHU, https://m.edsoo.ru/863d064c
JKHBOTHBIX M YEJIOBEKA
85 V3MEHYMBOCTH MPU3HAKOB. bubmoreka [IOK
BUIbI H3MCHIHBOCTH https://m.edso00.ru/863d064c
86 Mo nuduKkanoHHas bubmorexa [IOK
H3MCHUIBOCTE https://m.eds00.ru/863d064c
Bapuanuonsslii psia u bu6mmoreka [JOK
BapHalMOHHAs KpUBasi. https://m.edso0.ru/863d064c
JlaGopaTtopHnas pabota
Nel8«HccnenoBanue
87 3aKOHOMEPHOCTEH 0.5
MO T (DUKAITMOHHO M
n3mMeHuuBocTH. [locTpoeHune
BapUAIIMOHHOTO psa U
BapUallMOHHOW KPUBON»
I'enoTunuyeckas bu6mmoreka [JOK
88 W3MEHUHNBOCTb. https://m.edso0.ru/863d064c

KoMOuHatuBHas
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W3MEHYHUBOCTD
MyranuoHHas bubnuorexa [JOK
N3MEHYUBOCTD. https://m.edso0.ru/863d064c

[IpakTuyeckas pabora

89 No7«Myraruu y apo30huiis! 05
(Ha TOTOBBIX
MHKpOIIpernaparax)
3aKOHOMEPHOCTH bubnuotexa [JOK
90 MYTaIHOHHOTO TTpoIiecca. https://m.edso0.ru/863d064c
DONUTeHEeTHKA U SITUTeHOMHKA
I'eneTnka demoBeka. bu6moreka [IOK
[IpakTuueckas padota https://m.edso0.ru/863d064c
91 0.5
No8«CocraBnenue u anajn3
POIOCIOBHOM»
p | Meroms wemmumco om0 uBs3d0st
TE€HETUKH e '
3HayeHne MEIUIINHCKON bu6mmoreka [JOK
93 TFEHETUKHU B IPEAOTBPAILICHUN https://m.edso00.ru/863d064c
Y JICYCHUH T€HETHYECKHUX
3a00JI€BaHHI YeIOBEKa
OCHOBHbBIE TOHATHUS bubmuoreka [JOK
cenekuuu. JlaboparopHas https://m.edso0.ru/863d064c
94 pabotalNel9 «3yuenue 05

COPTOB KYJIbTYPHBIX
pacTeHu U OpoL
JOMAIITHUX KUBOTHBIX»
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MeTo1bl CenEeKIIMOHHOM
paboTsl. JlaboparopHas

bu6mmoreka [{OK
https://m.edsoo.ru/863d064c

95 pabotaNe20 «M3ydenue 05.
METOJIOB CEJICKITUU
pacTeHuin»
JlocTrkenus cenekuuu bubnuorexa [JOK
pacTeHUH U KUBOTHBIX. https://m.eds00.ru/863d064c
% [IpakTnueckas pabora
Ne8«IIpuBHBKa pacTeHUI»
CoxpaHeHue, u3y4eHue u bubnuorexa [JOK
97 WCTIOJIb30BaHNE https://m.edsoo.ru/863d064c
TeHETUYECKUX PECYPCOB
Konmponvnasa paboma Ne2 bu6moreka [IOK
98 no meme «l enemuka» u « https://m.eds00.ru/863d064c
Cenexyusi opeanuzmos»
buoTexHosorusa kak Hayka u bubmuoreka [{OK
OTpacib MPOU3BOJICTBA. https://m.edso0.ru/863d064c
99 [IpakTrueckas padota 0.5
Ne9«M3yuenne 0ObEKTOB
OMOTEXHOJIOT I
100 OCHOBHBIE HAaIPaBJIEHHs ]hStI;I@.mOTeKa LHOK
s y— ps://m.eds00.ru/863d064c
HMHXEHEepUs T '
102 MeaunuHckue bu6mmoreka [JOK

OUOTEXHOIOT MU
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https://m.edsoo.ru/863d064c

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5



https://m.edsoo.ru/863d064c

KaJ'ICHI[apHO TEMATHYECCKOC INIAaHMPOBAaHUEC

56

11 kmace
[ara
KonunuecTBo 4acor
IPOBEICHUS DneKTpOHHBIC H(PPOBBIC
Ner/n | Tema ypoka Jlata | Jata 00pa3oBaTeIbHbIE
cero KonTponbHbie IIpakTnueckue | o o pecypcesl
B
paboTHI paboTHI mwiany | pakry
1 DBoronroHHas Teopus Y. 1 bubmorexa [IOK
JTlapsuHa https://m.eds00.ru/863d064c
’ JIBUIKYIIHE CUITBI BOJIFOLIUH 1 bubmmorexa IIOK
Bu0B 10 Y. JlapBuay https://m.eds00.ru/863d064c
Bopw0a 3a cymecTBoBanue, bubnuorexa [JOK
3 €CTEeCTBEHHBIN U 1 https://m.edso00.ru/863d064c
HCKYCCTBEHHBIN 0TOOD
dopmupoBaHKE bubmuoreka [JOK
4 CUHTETHYECKOI Teopuu 1 https://m.edso0.ru/863d064c
SBOJIIOIUH
OTaIbl SBOJIIOILUOHHOTO bu6mmoreka [JOK
5 rporiecca: MUKPOIBOJIFOITUS 1 https://m.edso0.ru/863d064c
1 MaKpPOAIBOJTFOIHUS
[omymsauus — bubnuoreka [IOK
6 3JIeMEHTapHasi €AMHUIA 1 https://m.eds00.ru/863d064c
SBOJIIOIUN
7 3aKOH I'€HETHYSCKOTO 1 0.5 bu6mmoreka [JOK
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paBHOBecus JIx. Xapau, B.
BaiinGepra. JlabopaTopHas
pabota «BrisiBeHUE
W3MEHYMBOCTH Y ocolei
OJTHOTO BHJIA»

https://m.edsoo.ru/863d064c

OnemeHTapHbIe (PAKTOPHI

bu6mmoreka [{OK

8 .
SBOIFOLIH https://m.edso0.ru/863d064c
Dddext ocHOBaTEIS. bubnuorexa [JOK

9 D dexT OyTHUIOYHOTO https://m.edso0.ru/863d064c
TOPJIBITITKA
Murpanuu. M3onauun bubnuoreka [JOK

10 TTOTTYJISIIIANA: https://m.edso0.ru/863d064c
reorpaduyeckas,
Oouonoruyeckas
EcrecTBennslit 0oTOOpD — bubnuorexa [JOK

11 HaIpaBJISIOMUNA (HakTop https://m.edso0.ru/863d064c
9BOJTIOIIHI

bu6mmoreka [JOK

12 Homosoit ot60p https://m.eds00.ru/863d064c
[Ipucnoco6aeHHOCTH bubnuoreka [JOK
OpPraHU3MOB KaK pPe3yibTaT https://m.edso0.ru/863d064c
MUKPO3BOJIOLUH.

13 JIaGoparopHas paboTa 0.5

«3yuenune apomopho30B u
WIMOAANTalUK Y paCTeHUH
U )KUBOTHBIX»
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[Ipumeps! npucnocobaeHui
y OPTaHU3MOB:

bu6mmoreka [{OK
https://m.edsoo.ru/863d064c

MOp(hoJIOTHYECKHE,
¢bu3noIorNUecKue,
OMOXHUMUYECKUE,
14 MTOBE/ICHYECKHE. 0.5
JlabopaTtopHnas pabota
«IIpucnocobienus
OPraHW3MOB H UX
OTHOCHTEITbHAS
11e1ecoo0pa3zHOCTb»
Bun, ero xpurepun n bubnuoreka [JOK
cTpykKTypa. JlaboparopHas https://m.edso0.ru/863d064c
15 pabota «CpaBHEHHE BUIOB 0.5
10 MOP(OJIOTUUECKOMY
KPUTEPUIO»
bu6mmoreka [JOK
16 Crpykrypa BuzIa https://m.eds00.ru/863d064c
17 Bun0o06pa3oBaHue Kak BH6J.IHOTeKa HOK
PE3YIIBTAT MUKDPOIBOJTIOIHH https://m.eds00.ru/863d064c
18 | MEDOmOmOw om0 306t
AMUAEMUOJIOTHH S '
KonTtponeHas padota Nel no bubnuoreka [IOK
19 Teme «MHUKpPO3BOIIOLUS U €€ https://m.edso0.ru/863d064c

pe3yJIbTaThD»
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MakposBotonus. bubnuotexa [JOK

20 [TaneonTosornueckue https://m.edso0.ru/863d064c
METO/IbI H3yUCHHS
IBOJTFOITIHT

1 Buoreorpadguueckue METOIbI ]hSH@.mOTeKa HOK
W3yHeHUs SBOTIONHH ttps://m.edsoo.ru/863d064c
OMOpHOIOTHYECKUE U bubnuorexa [JOK

29 CpPaBHUTEIBHO- https://m.eds00.ru/863d064c
MOP(HOJIOTHIECKHE METOIbI
W3YYCHHUS IBOJTFOITUN
MonexynsipHo- bubmuorexa LIOK
TeHETUYECKHE, https://m.eds00.ru/863d064c

23 OMOXHMHYECKUE U
MaTeMaTH4eCKUEe METOIbI
W3Y4EHHUS SBOIOIUH

24 O611e 3aKOHOMEPHOCTH EH@.IHOTeKa [OK
SBOJTIOLHH ttps://m.edsoo.ru/863d064c
AnanTtuBHas paguanusi. bu6mmoreka [JOK

25 HepaBHOMEpHOCTH TEMIIOB https://m.edso0.ru/863d064c
IBOJTIOIHI
Hayunble runoresbl bubnuorexa [IOK

26 MIPOMCXOXKACHHS )KM3HU Ha https://m.edso0.ru/863d064c
3emie

97 JloHAy4HBIE MTPEICTABICHHS bubnuorexa IIOK

0 3apOKACHUU KU3HU

https://m.edsoo.ru/863d064c
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OCHOBHBIE ITAIIBI

bu6mmoreka [{OK

28 :
HEOPraHHIECKO# SBOITOIIH https://m.eds00.ru/863d064c
29 'UnoTe3bl 3apOXKIACHUSL Bubsmorexa [IOK
— https://m.eds00.ru/863d064c
Ucropus 3emnu u metoas! e€ bubnuorexa [JOK
nu3yuenus. Jlaboparopnas https://m.edso0.ru/863d064c
30 pabora «3ydyenue u 05
OIHCaHUE UCKOIMAEMBIX
OCTaTKOB JIPEBHHX
OpPraHU3MOBY
31 HavasnbHble oTamns bubmmorexa IIOK
OpraHMHeCKO BONOMHHI https://m.eds00.ru/863d064c
bu6moreka [IOK
32 OBOMONHSA SYKapHOT https://m.edso0.ru/863d064c
OCHOBHBIE 3TaIlbl YBOIIOIUN bu6mmoreka [JOK
pacTUTENBHOTO MUpA. https://m.edso0.ru/863d064c
33 [IpakTuueckas padota ) 05
«3yueHne ocobeHHOCTEH
CTPOCHHMS paCTEHUN Pa3HBIX
OT/ICTIOBY
34 OCHOBHBIE ATAIbl YBOJIOLUN bubmorexa [IOK
JKMBOTHOTO MHPa https://m.edso0.ru/863d064c
35 DBOJIONHMS )KUBOTHBIX. 05 bubmuoreka [JOK

[IpakTuyeckas pabora
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«M3ydenue ocoOeHHOCTEH
CTPOCHHA MO3BOHOYHBIX
KHUBOTHBIX»

https://m.edsoo.ru/863d064c

Passurne xu3Hu Ha 3emie

bu6mmorexa [IOK

36 .
[0 3paM M IIEPUOJaM https://m.edso0.ru/863d064c
MaccoBble BBIMUpPaHUS — bubnuorexa [JOK

37 HKOJIOTUIECKHAE KPH3UCHI https://m.edsoo.ru/863d064c
MPOLLIOTO
CoBpeMEeHHBII bubnuotexa [JOK

38 HKOJIOTUIECKUN KPHU3HC, €TO https://m.edsoo.ru/863d064c
O0COOEHHOCTH

39 CoBpeMeHHas cuctemMa bubnnoreka [IOK
OPraHUYECKOTO MPOIITIOTO https://m.edso0.ru/863d064c

40 OCHOBHBIE CHCTEMATHYECKHE bubmnoreka IIOK
IPYIIIIBI OPraHu3MOB https://m.eds00.ru/863d064c

41 AHTPOIOJIOTHs — HayKa O bubnnorexa [IOK
YeJ0BeKe https://m.edso0.ru/863d064c

42 Pa3BuTHe npencTaBieHuii o bubamorexa [IOK
IPOUCXOXKIEHUH YEIOBEKA https://m.edso00.ru/863d064c
MecTo 4yeloBeKa B CUCTEME bubnuoreka [JOK
OPraHMYECKOI0 MHUpA. https://m.edso0.ru/863d064c

43 JIaGoparopHas paboTa 0.5

«M3ydenune ocoOeHHOCTEH
CTPOCHHSI CKeJIeTa YeIoBeKa,
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CBA3aHHBIX C
MMPAMOXOKACHUCM)

JIBHKyIIE CHIIBI

bu6mmoreka [IOK

44 AHTpOTIOreHe3a https://m.edso0.ru/863d064c
CooTHolIeHHE bubnuotexa [JOK

45 OMOJIOTUUECKHUX U https://m.edso0.ru/863d064c
COLIMANIBHBIX (PaKTOPOB B
aHTPOTIOTEHE3e
OCHOBHBIE CTaIUH bubmoreka [IOK

46 AHTpOTIOreHe3a https://m.edso0.ru/863d064c
[TayeoreHeTyka u brbmotexa LIOK

47 S — https://m.edso0.ru/863d064c
DBOJIIOLKS COBPEMEHHOTO bubmmorexa IIOK

48 YenoBeKa https://m.edso0.ru/863d064c
YenoBeueckue pachl. bubmuoreka [JOK

49 [IpakTrueckas padota 05 https://m.edso0.ru/863d064c
«M3yueHne 9K0JI0THIeCKUX '
a/IanTaluil 4eJI0BeKay
MesK IMCIUIUIMHAPHBIE bub6mmoreka [IOK

50 METOIBI AHTPOTIONOTHH https://m.eds00.ru/863d064c
3aporK/ICHUE U Pa3BUTHE bu6morexa LHOK

51 3KOIOTHH https://m.edso0.ru/863d064c

52 MeTto bl SKOJIOTHH. 0.5 bu6mmoreka [JOK
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JlabopaTtopHnast pabota
«M3ydyeHne MeTOI0B
9KOJIOTMUECKUX
HCCIIEI0BAHUID)

https://m.edsoo.ru/863d064c

3HaYeHNE DKOJIOTHYECKAX

bu6mmoreka [{OK

53 SHAHHI IS YeJI0BeKa https://m.edso0.ru/863d064c
bubmmoreka [{OK
o4 OKomornecKue GaKTopsI https://m.eds00.ru/863d064c
Abunotrnueckue GpakTopsl. bubnuoreka [JOK
CBeT KaK 3KOJIOTMYECKUI https://m.edso0.ru/863d064c
(dakrtop. JlaboparopHas
55 pabota «BrisiBieHHE 0.5
MPUCTIOCOOIEHUH
OpPraHU3MOB K BITUSTHHIO
CBETa»
AbGuoTtnyeckue (HakTopsl. bubmuoreka [JOK
Temnepatypa kak https://m.edso0.ru/863d064c
9KOJIOTUYECKUH (haKTop.
56 JlaGopaTtopHas pabota 05
«Bp1sBIIEHUE
MIPUCIIOCOOIEHUI
OPraHu3MOB K BIIUSTHHIO
TEMIIEPATYpPhI»
AbuoTtnueckue GpakTopsl. bubnuorexa [IOK
57 BnaxuocTs kak 0.5 https://m.edso0.ru/863d064c

9KOJIOTUYECKUH (aKTop.
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Jlaboparopuas paboTa
«AHaTOMHUYECKHE
0COOEHHOCTH pacCTeHUH 13
Pa3HBIX MECT OOUTAHHS

KonTponsnas pabora Ne2 no

bu6mmoreka [{OK

58 Teme«Opranu3Msl U cpena https://m.edsoo.ru/863d064c
0OMTaHUS
59 Cpenbl oOuTaHUS brbnmorexa LIOK
OpraHW3MOB https://m.eds00.ru/863d064c
bu6moreka [IOK
60 buonornyeckue puTMsl https://m.eds00.ru/863d064c
61 XKusnennsie GopMEI bubmiorexa LHOK
OpraHH3MOB https://m.eds00.ru/863d064c
bu6mmoreka [JOK
62 Buotiueckue haxropsl https://m.edso0.ru/863d064c
3HaycHUE OMOTUYECKUX bu6mmoreka [JOK
63 B3aUMOJIECHCTBUI I https://m.edso0.ru/863d064c
CYIIECTBOBaHUS OPTaHU3MOB
B cpefie oOuTaHus
64 DKOJIOTHYECKHE Bubmmorexa [IOK
XapaKTEpPUCTHKH TIOMYTSIHA https://m.eds00.ru/863d064c
OCHOBHBIE TIOKa3aTeIu bubmuoreka [JOK
65 MOMYJISALMN: YACIEHHOCTD, https://m.edso0.ru/863d064c

IJIOTHOCTB, BO3pAaCTHAA U
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10JIOBAsi CTPYKTYpa

OCHOBHBIE TOKA3aTEHN
MOITYJISIIIAN: POXKIAEMOCTD,

bu6mmoreka [{OK
https://m.edsoo.ru/863d064c

66
MIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIAN
DKOJIOTHYECKAs CTPYKTYpa bu6miorexa [IOK
67 MMy https://m.edso0.ru/863d064c
68 JluHaMuKa TONY/ISALUHN U €8 Bubmmoreka IOK
perysIs https://m.eds00.ru/863d064c
KpuBsie pocta uncienHoctTu bubnuoreka [JOK
69 nonyssinun. Kpusbie https://m.edso0.ru/863d064c
BBDKUBAHUS
OKoJOrnYecKas HUIIla BUIA. bu6moreka [IOK
70 JlaGopaTtopHnas pabota 05 https://m.edso0.ru/863d064c
«IIpucrocobyienus cemsiH '
pacTeHUl K pacceIecHUIO»
Bup kak cucrema but6mmoreka [IOK
71 nonysLmit https://m.eds00.ru/863d064c
3aKOHOMEPHOCTH [TOBEICHHS bubmorexa OK
72 W MUTDAIIHi KHBOTHBIX https://m.eds00.ru/863d064c
Coo0I1ecTBO OPraHu3MOB — bu6morexa LHOK
73 BHOLICHO3 https://m.eds00.ru/863d064c
74 DKocHUCTEMA KaK OTKpPbITas bubnmoreka [JOK

cucreMma
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https://m.edsoo.ru/863d064c

KpyrosopoT BemecT u

bu6mmoreka [{OK

75 IIOTOK SHEPTUU B https://m.edso0.ru/863d064c
HKOCHUCTEME

76 OCHOBHBIE TTOKa3aTeNIH brbmotexa LIOK
3KOCHCTEMEI https://m.edso0.ru/863d064c

bu6moreka [IOK

” OKOJIOTMYECKHE THPAMUIbI https://m.edso0.ru/863d064c

- N3meneHust coo0uecTs — brbmotexa LIOK
CyKITeccH https://m.edso0.ru/863d064c
[IpupoHbIE SKOCUCTEMBI. bubnuorexa [JOK

79 DKOCHCTEMBI 03€p U PEK. https://m.edso0.ru/863d064c
DKOCHUCTEMBI MOpPEH 1
OKECaHOB
[IpupoHbIE SKOCUCTEMBI. bubmuoreka [JOK

80 DKOCHUCTEMBI TYHJIP, JIECOB, https://m.edso0.ru/863d064c
CTEIEeH, MyCThIHb

81 AHTPONOreHHBIE Bubmmorexa [IOK
3KOCHCTEMEI https://m.edso0.ru/863d064c
YpOoakocucTeMsl. bubnuoreka [JOK

82 ITpakTHueckas padboTa 0.5 https://m.edso0.ru/863d064c
«M3ydenue u onucaHue '
ypOOIKOCUCTEMBI»

83 3aKOHOMEPHOCTH bubnuorexa [IOK
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(hopMHpOBaHHS OCHOBHBIX
B3aMMO/ICVCTBHIA
OpPraHu3MOB B 9KOCHCTEMax

https://m.edsoo.ru/863d064c

MexaHu3Mbl BO3ICHCTBUSA
3arpsI3HEHUN PA3HBIX TUIIOB
Ha CyOOpPraHU3MEHHOM,

bu6mmorexa [IOK
https://m.edsoo.ru/863d064c

84
OpraHU3MEHHOM,
MOMYJISIITIOHHOM H
9KOCUCTEMHOM YPOBHSX
buocdepa — bubnuoreka [JOK
85 oOmierianeTapHas 000J109Ka https://m.edsoo.ru/863d064c
3emiu
Vuenne B. U. Bepranckoro bubmorexa [IOK
86 0 6uochepe https://m.edso0.ru/863d064c
87 3aKOHOMEPHOCTH Bubmmoreka [OK
CyIIeCTBOBAHHS GHOChEpbI https://m.edso0.ru/863d064c
a8 KpyroBopoTsl BelecTs u but6mmoreka [IOK
BHOrEOXHMHYCCKIE IIUKIIbI https://m.edso0.ru/863d064c
89 30HaILHOCTH OHMOChepsI. Bubmmorexa [IOK
OCHOBHBIE GHOMBI CYLLIH https://m.edso0.ru/863d064c
bu6mmoreka [JOK
90 YcToitauBoCTh GHoChephI https://m.eds00.ru/863d064c
01 DKOJIOTHYECKHE KPU3ZUCHI U bubnmoreka [JOK

HUX IPUYHUHBI
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Bo3sneiicTBue yenoBeka Ha

bu6mmoreka [{OK

92 Guochepy https://m.edso0.ru/863d064c
AHTpOIOTEHHOE bubnuorexa [JOK
BO3/ICHCTBUE HA https://m.edso0.ru/863d064c

93 PaCTUTEIBHBIN U JKUBOTHBIN
MUD

bu6moreka [IOK

94 Oxpana mpupost https://m.eds00.ru/863d064c
OCHOBHBIE TPUHITUIIBI bubnuorexa [JOK

95 YCTOWYMBOTO Pa3BUTHUSA https://m.edso0.ru/863d064c
YeJl0BEYeCTBa U MIPUPO/IbI
Panmonansuoe bu6moreka [IOK
MPUPOAOTIOJIL30BAHUE U https://m.edso0.ru/863d064c

96 COXpaHEHHE
OMOJIOTHYECKOTO
pa3zHooOpa3us 3emiu
O060011IeHHE IO TEME bu6mmoreka [JOK

97 «Maxkpo3BOJIIOIHS U €& https://m.edso0.ru/863d064c
PE3yIbTaThD»

O060011IEH1E IO TEME bu6mmoreka [JOK

98 «IIpoucxoxnenue u https://m.edso0.ru/863d064c
pa3BHUTHE KU3HU HA 3eMIIe»

99 O06o001meHue mo Teme bubmuoreka [JOK

«HpOI/ICXO)KI[CHI/IC YCJIOBCKaAa



https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c
https://m.edsoo.ru/863d064c

69

— a@HTPOIIOI'CHE3»

https://m.edsoo.ru/863d064c

O000611EHNE TT0 TEME

bu6mmoreka [{OK

100 «Opranusmsl U cpena 1 https://m.edsoo.ru/863d064c
oOuTaHU»
O6001enue mo Teme bubnuotexa [JOK

101 «DKOJIOTHSA BUIOB U 1 https://m.eds00.ru/863d064c
MTOITYJIALIAI
O06001menue mo Teme bubnuotexa [JOK

102 «buocdepa — rmodanpHas 1 https://m.edsoo.ru/863d064c
AKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB 102 75

I10 ITIPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VYEHUKA

* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuii A.A., Pyorios A.M. u npyrue; moj
penaknueii [Taceunnka B.B., Aknmoneproe oo6mectBo «M3narensctBo «IIpocBemnieHues
buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A.,Py6rioB A.M., u apyrue; nojg

penaxuueii [Taceunuka B.B. Akiimonepnoe o6mectso " MznatensctBo " [Ipocsemnienne"2022.

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

I'eneruxa.3agaun. Asrop O.B. I'onuapos. U3gatensctBo " JInmein" 2008.

buonorust .EI'D. Paznen " I'enetuka":Bce tumbi 3amaul0-11 xmace. TpennpoBouHas TeTpaap/
A.A.Kupunenko.-Pocros u//l: Jlernosn, 2016.

[Tpaktuxym 10-11 knmacc. YueOHoe nocodue ajis 001eo0pa3oBaTeIbHBIX OpraHU3aIHii.

Yrnyonennsiit ypoBenb 3-uzaanue / I.M. Ipimmmmi., O.B.Cabnuna.,u npyrue -M:

[Ipocsemienue,2017.

HUD®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka [IOK

POII

MBI

Skiacc
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