lNocynapctBennoe OromxeTHOE 001Ie00pazoBarenbHoe yupexaenune Camapckoi o0macTu
cpenusisi obeodpazoBarenbHas mkoia ¢.bonbmoit Tonkait
MyHUIIUTNIATEHOTO paiiona [loxBuctHeBckuit Camapckoii o01actu

IIposepeno YTBepxkaeHo npukazom Ne4l - o
3aM. tupekropa no YBP
o1 06.06.2025 1.
Mapyxosa H.1O.

(noamucs) (®H1O) JHPEKTOP Bouaposa E.J.
(Tmoamuce) (®UO)

6 uroHa 2025 .

C=RU, O=I'BOY COL
c.bonbwon Tonkan,
CN=boyvaposa E_IN_,
E=s0 svu b tolkay sch@sam
" ‘\ ara.edu.ru
00b74df457649d25ad
D2NIE_NAR_2N N7-AN-RD

PABOYAS ITPOT'PAMMA

[Ipenmer (xypc) Ouomorusi___

Knacc: 10-11  _kaace

OO61iee KOJIMYECTBO YacoOB MO y4eOHOMY MlaHy 68 4.

CocraBieHa B COOTBETCTBUH ¢ (eiepabHON pabouel mporpaMMoil 1o 0uoaorum (6a30Bblii

YPOBEHb)

(HaMMEHOBAHHUE MPEMETA)
Yueonukm: [laceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox pen. Ilaceunnka
B.B.buonorus. 10 kinacc. M.: [Ipocsemenne, 2022

[Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox pen. Ilaceunuka B.B.buonorus.
11 kmacc. M.: [Ipocsemenue, 2022

Paccmorpena Ha 3acenanuu MO €CTECTBEHHO-HAYy4YHOT'O LIUKJIA
(Ha3BaHHE METOUIECKOTO OOBEIMHECHHUS)

[Iporokonn Ne 6  or« 5 »  HIOHH 2025 .

PykoBonurens MO Hymaes 10.B.
(TToaTHCh) (®HO)




IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpENICTICHUS] TOAXO00B K (hOPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHUEeNTyalbHble Tnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIei, colepKaHus, pe3ylbTaToB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJII U 00ECIIeYeHUN
CYILIECTBOBAHMS 4YelioBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeIeNICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu MaéT TPEACTABICHHE O IMeNsAx, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpeACTBAMU
yueOHOoro nmnpeamera «buonorusi», omnpeaenser o00sS3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHue Mo pas3ieaM M TeMmaw,
PEKOMEHYEMYIO ITOCJIEI0BATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yYaroIMnXCs.

B mporpamme 10 OuONOrMM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHON
NEeSATEbHOCTH/YUEOHBIX JEHCTBUNM OOYy4YaloIIMXCSd 1O OCBOCHUIO COJECpPKAHUS
OMOJIOTUYECKOTO 00pPa30BAHMSL.

B nporpamme no 6uoniorun (10-11 xmaccel, 0a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yY€HHHM OWOJoruu, Onarojaps 4eMy B HeW
MPOCMATPUBACTCS HANPABICHHOCTh HAa PAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0pPOBOM
oOpa3e XM3HM U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cpere.
[ToaTomy Hapsany ¢ W3ydeHHEM OOIIeOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHH O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsSI PEIICHUS MPUKIIAIHBIX 3aa4, B
TOM 4YHuclie: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIECO00Pa3HOro TMOBEACHUS B OKpYy)Kawllled NpUpPOJHOW cpele, aHaiau3a
BIIUSIHUSA XO3SMCTBEHHOW MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHON HAIIPaBIECHHOCTH
ydueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCIIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpasi Impeanojaraer (QopMuUpoBaHHE Yy  OOydarOIIUXCA
CIIOCOOHOCTH @IaliTUPOBAThCA K HW3MEHEHUSIM JUHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpenHero oOIIero 00pa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHusA O KUBOW mpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHM3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJsi: TIO3HAHHWS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUS
(GyHKIMOHATBHOM TPAaMOTHOCTH, HAaBBIKOB 370POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbmioe 3nauenne OMOIOTHS UMEET TaKXkKe TSl PEIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLHUATM3AINH
oOyyaroruxcsi. M3yyenue Ouonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX ©  HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETrpaldyd OMOJOTMYECKHX 3HAHHMM C
MIPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUN
u reorpapun. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpOTrpaMMe IO
ounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMUI KyJIbTypOCOOOpPAa3HOrO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TMPAKTHUYECKOU AesTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOMU /1Jisi (POPMUPOBAHUS
IPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHW3alUd
OHOJIOTNYECKOr0 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJACpKaHUA Y4eOHOr0 MaTepualia B Mporpamme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOCHHOCTSX JKUBOH MPUPOMABI, O €€ YPOBHEBOW OpraHU3aIlu U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorusy»
BBIJICTICHBI CIIEAYIOIINE COAepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumdeckas cucremay, «OpraHuszM Kak



ouosnoruyeckas cuctema», «CucreMa M MHOTOOOpa3ue OpraHuYecKOro MHUpPAY,
«IBONIOLHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHoOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHHEC  OOYYArOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHW3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS /IS TPAMOTHBIX JEUCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOH TIPUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HCHHBIX MPOOJICM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpaA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX YKMBBIX
CHUCTEM Pa3HOTO YPOBHSI OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJIIOB, WIEH M TIOIXOMOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcs oOmeil KyJnbTypbl, (DYHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
W3y4eHUHU OMOJIOTHH;

dbopMupoBaHue y OOydYalOIMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESTEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJOTHYCCKOHN KYIbTYPHI, ISl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHUS,

IpUMEHEHUE MTPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKU MOCJEACTBUI CBOEH JIESITEILHOCTH 10 OTHOILLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJCHUE Mep NPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHbBIE TIPEIMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, Guitocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruum B (HopMUPOBAaHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTo/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBI.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass padora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianaue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aAIMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHue CBoilcTBa OenkoB. buonorunyeckue
GyHKUIMUU OENKOB.



depmeHTHl — Owosormdeckue Kartammsatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTth. KodepmeHnTsl. Buramunsi.
Otnuuus pepMEHTOB OT HEOPraHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) UM nonMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonorndeckue GyHKIMH YTIIEBOIOB.

Jluniuaper:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruapr — MoHOMEpPSHI
HyKJIenHOBBIX kuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKH KJIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHueckas M mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHONI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KIETKE.

JdemoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHue XUMHUYECKHMX J3JEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognveckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl Boab», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenne monexymbi



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKUY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIEBOIAbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENapaThl PaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKHE PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHue KaTaaIuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONIpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMUmAIUs (TUTACTHYECKUiT OOMEH) U
JTUCCUMUJIISIIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons dhepmenToB
B 0OOMEHE BEIIECTB U MPEBPAILIEHUH SHEPTUU B KIIETKE.

®dorocunte3. CmeroBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DOHepreTuueckuii oOMeH B KJeTke. PaciuersieHune BellecTB, BBbIICICHUE U
AKKyMYJIMDOBaHHE DJHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro oOMeHa.

Peaknuu wMatpuunoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamusi reHetnueckod uHpopmanmuu B KIETKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTes
Ooenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3Oyaurens CITNU/a.



OOparHast ~ TpaHCKpumiusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[Hoptpetsr: H. K. Konbuos, /1. 1. Banosckuii, K. A. Tumupszes.

Tabmuier 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUI,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbld nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukamun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounbsii 1uki, Wiu >KU3HEHHBIM LMK KiaeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{uTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W  MHIWBUIYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOenb KJIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOondIIne Ha CTAagusAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICIT U
3HAYCHHUE MENO03a.

I'ameTtorenes — mpouecc oO0pa30BaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKUA M AUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIHMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Otarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMUMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BerertaTuBHOE pa3MHOXXEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnmukanus JTHK», «Murtos»,
«Mernosy, «IIpsamoe u Henpsimoe pa3zButue», «l'aMeTorene3 y MICKOIUTAIOMINX U
4ye0BeKa», « OCHOBHBIE CTAIMM OHTOT'EHE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuIMKauus «/lejieHne KIeTKn», MOJEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb UTONOTUMN
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKUE
noHATHs. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHorubpumHoe CKpemrBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TIEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUICHUS IPU3HAKOB.
I'unores3a unctorsl rameT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEICSICHHS TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBAaHUIO '€HOB. HapyllleHue CuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYECKuEe KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuumn npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKUA U MX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYuBOCTh. Kitaccudukanust MmyTainuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4MHBI MyTaluud. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METONBI TI'€HETHKU
YeJIOBEKA: FeHeaNOrM4eCKui, OJIM3HEIOBBIN, IIMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONpENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TMATHOCTUKU, MPOPUITAKTUKH U JI€UCHUS T€HETUYECKHUX
Oone3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuel ©W  CXEMBIL: «MoHOTHOpPUHOE  CKpEIIMBaHUE U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LMUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«lluTonoruyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeniuBaHusy»,  «Mehosy,
«B3auMoOnencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapThl pPacTEHUH,
KUBOTHBIX W Ye€JIOBEKa», «l'eHeThka moisia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnronHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAIMN  «MOHOTHOPUHOE CKPEIIUBAHUEY,
«Henonmnoe nmomunupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOII M MHKporpenapaT «Jlpo3odpumna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpPENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yueHne MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M IMPOLECC. 3apPOKICHHUE CEIEKIUH U JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTpbhl MPOUCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CopT,
OpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MaccoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBEeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIIOUA0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak oOTpacib MNPOWU3BOACTBA. ['€HHAsi WMHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHoM JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxeHepud. Kietounsle KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W dtudeckue  npodmembl. MO —  reHeTmdecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. W. BaBuios, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenumity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHE», « KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB 1 KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTteHui, repoapuii «CenbcKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJIBI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3S4MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAA OMOJIOTHAL.

[IpennocpuUlIKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiausHue 3BOJIIOIMOHHONW TEOPUM HA PAa3BUTHE
OMOJIOrHH U APYTUX HAYK.

CunerenbctBa 3Bojouuu. [lajgeoHTosornyeckue: MoCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEePEXOJHbIEe (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuune ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJACTBA W PA3NUYMUSI SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
PYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHUJIBI 3BOJIONUU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsauus kak equHUIA BUAA U 3BOJIIOLIHH.

JBrxymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBIN
npoluecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBisOmMi  (gakrop 3Bomtound. DPopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT s3Bojitonuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOoB. ApoMop(dO3bl U UIMOA AN TALINH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Dopmbl  3BonoLMU:  puUIETHYECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOIOIUY.

[TpoucxoxieHre OT HecleuuaTu3upOBaHHbIX NpenkoB. [Iporpeccupyromnias
crnenuain3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apO bl
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uaumoamantaummn», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra mnyrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHne», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTtpoeHue roIoBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KojuiekKuus «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue HacekoMmoro», «Pa3Burue
JSATYIIKW», MUKpompemnapat «/[po3odwmmay (Hopma, myTtanmuu GOpMBI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJOB IO MOP(OIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUsI KU3HU Ha 3emiie: a0uoreHe3 W NaHCHepMus. XuMUUYecKas
HBOMIOLMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKACHNE XUMUYECKON 3BONMIOINK. HauanbHbIe Tanbl
ounosorndeckor sBojtoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mepuoabl: KEeMOPUMCKUMH,
OPAOBUKCKHUM, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoapl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Talbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
XKUBOTHBIX. [losiBlIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue »3Bojrouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeactaBiieHHil o
IIPOUCXOXKJIEHUN uesoBeka. Meroasl u3ydeHusi aHTporioresesa. CxoacTBa u
pa3nuyms 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacmeactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KHU3HHU,
U3rOTOBJIEHUE OPYIUN TPyJAa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmenslii, YenoBek mnpsamoxomamunid, YenoBek Heanaeptanbckui, Yenosek
pa3yMHbIii. Haxoakum MCKONAaeMbIX OCTaTKOB, BpPEMsS CYIECTBOBAHMS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

UYenoseueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaAlbHAs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toprpetsr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJIHEUYHON CHCTEMBI», «Pa3BuUTHE
OpraHuueckoro wmwupa», «PacturenbHas KieTka», <« KUBOTHas  KJeTKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEeHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpeBHenmue moam», «JpesHue mroam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue pacoly».

O6GopynoBanue:  Myisiku  «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTAJbllda, KPOMaHbOHIIA), CIIECNKU WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHOJOrHYecKkass Tabnuna, KoyulekKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTCHUI».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[IpakTuueckas padora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (axktopel. Knaccudukanus skonorudeckux (aKToOpoB:
abuoTuueckre, OMOTUYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3M.
[IpucnocoGnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHI. Buner OMOTHYECKUX B3aUMOJICICTBUMU:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaue€HHE OWMOTHMYECKUX B3aMMOJEWUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysinud. (OCHOBHBIE TMOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J{nHaMuka 4uCcIEHHOCTH MOMYJISIIUU U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsiUUU UHDY30puu-Ty penbkuy, «Ilumiesslie nenm.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PAaCTECHUH W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTY MONMYJIALMIA pa3HbIX BUJIOB
pacTEeHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHEe CHCTEMBI.

Coo0iiectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBA3U B
OHOLIEHO3E.

Dkosoruueckre cuctembl (d9kocucteMbl). [loHarue 00 3KocucTeME U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIICHTHI,



KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [lumieBbie LeMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OuMoMacca, MPOAYKUHUA. OKOJIOTHYECKHE
nupamMuabl: NPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALHUs, pa3BuTHE. CyKIeccus.

[IpupoaHbie S3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobpasue kak QakTop ycroiuMBocTH 3KocucteM. CoxpaHEeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r7100ambHOM 3KOCHCTEMBI. JlMHAMUYEecKOoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIITH.

YemosedyecTBO B Onochepe 3emau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBaA pallMOHATBHOTO
yOpPaBJICHHUS] TMPUPOJHBIMU pecypcaMu M HX HCHONb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

IToptpets: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbl u cxemsl: «llumesbie nenu», «buoLEHO3: cocTaB U CTPYKTypay,
«IIpupongusie cooOimiectBay, «llemum nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCUCTBUS Ha OpUpoay», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BOI», «IlouBa — BaxkHEHIIasi cOCTaBISIOIIAs
ouocdeps», «Paktopbl aerpaganuu mouBy, «llapHuKoBBIA >PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: Mojenb-anmukanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHblie cooOlecTBay, Kouiekun «buoneno3y», «Bpenurenu BakHenmmx
CEJIbCKOXO3SIUCTBEHHBIX  KYIbTYyp», TepOdapuu W KOJUICKIMU PACTCHUH U
KUBOTHBIX, MPUHAJIEKANIME K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OAHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType IMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeamMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlUM K OOy4YeHWI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESTENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HMIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TPY/a U CTapllieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOrO OTHONIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIIEH cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOLECCE PEATN3ALUH OCHOBHBIX HANPABICHUUN
BOCMUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) NATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUuOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uneiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS I[IEHHOCTEH CEMEWMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNOJyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
c0OCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHWE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymei npodeccur U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHNUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: IMPHOOPETEHHE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE riI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TpPU PEHICHUH TpoOJieM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZIGHHE  NpaBWJI  TOBEACHHS B IMPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKocucTeM, orocdeps);



AKTUBHOE  HEINpHUITUE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYKaIOLIEH
IPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIIATh UX;

HaJMYUe PAa3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aMMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTMM KaK HAyKH, OCO3HAHUsA €€ pOoJu B
GbopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaeM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AINU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MpOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJieM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS MJs aHaliu3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYuUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, Hay4HbIH (haKT, MPHUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIC ydeOHbIe JAcehCTBHS (IO3HABaTeJbHbIC, KOMMYHHKATUBHBIC,

pEryJsITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJbHble ydeOHbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHS MPOrPaMMbl CPEAHEr0 OOLIETro
0o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 60a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOSITENIbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMKM IPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUN
YKUBOW IPUPOJBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATh BBIBOJBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIE0BATEIILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  paspelieHus npooiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIa€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMY;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI [JIs JIOKAa3aTelbCTBA
CBOMX YTBEPKJICHMI, 3a1aBaTh NapaAMETPbl U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIbHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IUYHbIX BUJOB U (POPM Mpe/CcTaBICHUsI, KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynIMpoBaTh 3alpOChl U MPUMEHATh PAa3IUYHbIE METOJbI IPHU MOUCKE U
oTOOope Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJi BBINOTHEHUS YUEOHBIX
3ajady;

npUOOpeTaTh OMNBIT KCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUs Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmalmu (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHATypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJaJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax KU3HM, aKTUBHO Y4acCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINOJHEHHS TMpeiaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasnora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOAJbHbIE CpEACTBA OOILECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATH
HaAMEpEHUSs JIPYTUX JIOJIEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJjieHA KOJUIEKTHBA;



IPUHUMATh I[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIATh pEe3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYacCTHHKA KOMAaH/bI B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MNPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs [po0iemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOWM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUd KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUA MO HUX
CHUKEHHIO;



II[PUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEeATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro YeJoBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yyeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a71a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHMA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBAs OPraHU3alLUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACAEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJIsipHON Ouosiorun), 3akoubl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
ONMUCAHHUE YKMUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE I1OJTYYEHHBIX



pe3yJIbTaTOB, UCIHOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNSTh CYIICCTBEHHBIEC MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALIeHHs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo03a,
OIJIOJIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyUYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OUOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNaplo obOecredeHus: 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpene, TMOHUMAaHHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorui W OMOTEXHOJOTHMM AN palMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIE€HETUYECKHE 3aJaud Ha MOHO- H
TUTHOPUAHOE CKpEUIMBaHUE, CIEIUVICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMs HACIEAOBAHUSA MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOPHBIE M IpakTUYECKHE pPaldOThI, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMALUU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIENOBaHUI B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TNHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKYI0 MHPOPMAIUIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
WCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» 6 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA ECTECTBEHHbIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOM KapTHHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOEKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JI0OBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO()OHA, SBOIIOLUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BAaHME, IKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BIJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOAEHUE U
ONMCAHUE KMBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX
pe3yJIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JIE€HUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS i1 OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUSI HOPM TPAaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHuE HEOOXOAMMOCTH HCIHOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIs1 PAIIMOHAILHOTO TPUPOOTIOIb30BAHHS;

YMEHHE peniaTh 3JIEMEHTapHbIE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETIH MUTAHUsA);

yYMEHUE BBINOJIHATh JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOJIIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEPKAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGPOPMAIIMK, HAYYHO-IOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHblE  JKOJOTMYECKHE  TIPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoIOTrHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoasusie | TIpakTaueckue (undposbie)
n/m | HTeM NPorpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
b K
1 buosnorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBble cucTeMBI 1 X | bubmnoreka [IOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTaB U g 1 | bu6mmnoreka [JOK
CTPOEHHE KIETKU https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
4 KuzHeneaTeIbHOCTh KIETK 6
HSHEACHTEARHOCTS IUICTIH https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmotera [JOK
A oy p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B g 1 15 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOE Bpe 1
PBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 ) 4

[10 [IPOTPAMME



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

11 KITACC

KoJymnuyecTBO YacoB D1eKTPOHHbIE
HaumenoBanue
Ne (uu¢ppossbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
| OBOJIIOIHOHHAS 9 1 1 bubnuoreka [JOK
Onosorus https://m.edsoo.ru/7f41cc74
Bo3nuknoBenue u
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorera [IOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opraau3Mbl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 IKOJIOTHUECKHE 9 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
Bbubnuoreka [JOK
5 P 2
C3CPBHOC BpEeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
. 34 0 2.5

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos DIeKTPOHHBIE
Ne Tema ypoka Kourpoasnbie | IlpakTHyeckue Aara unGponbyie
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTbl padoThI
pecypcebl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 16l TO3HAHUS KUBOK
npuponsl. [Ipakrnueckas
pabota Ne 1
2 «Hcnonp30oBaHue 1 0.5 bubmmorexa [IOK
) https://m.eds00.ru/863e6122
pa3IMYHBIX METOJIOB MPHU
H3Y4YEHUU OMOJIOTHYECKHUX
00BEKTOBY
3 Buonorudyeckue cUCTEMBEI, | Bbubmorexa [JOK
MPOLECCH] U UX U3YUYCHUE https://m.edso00.1u/863e6564
4 XUMHUYECKUNA COCTAB KIICTKU. | bubmuoreka [JOK
Bopa u muHepanbHbie cOnu https://m.edsoo.ru/863e674¢
5 benku. CocraB u cTpoeHue 1 bubmuorexa [JOK
OcIKOB https://m.eds00.ru/863e6b72
DepMeHTHI —
OMOJIOTHYECKHe Eub OK
6 KaTaJau3aTophbl. 1 0.5 nomoreka L

JlaGopaTtopnast pabota Ne 1
«/3yueHune KaTaIuTHYECKOU

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

AaKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

Jlenenue knetku. MuTos.

Bbu6mmoreka [JOK
7 YTAeBOEL. JIMIHAE! https://m.eds00.ru/863e6870
g HyxknenHoBbIe KUCIOTHI. bubmuorexa [IOK
ATO https://m.edsoo.ru/863e6d5¢c
Hcropus u metoaml
9 M3YyYEHHUS KIETKU. Bubmmorexa LIOK
https://m.edsoo.ru/863e6e88
Kinerounas teopus
10 Kinerka kak memnoctHas
JKHBas CUCTeMa
CrpoeHnue 3yKapruoTHYECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHUS KJIETOK PACTCHUH, bu6mmoreka [IOK
11 XKHUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIICAaHUE
12 OOMeH BelecTB Win bubnuoreka [JOK
MeTab0JIU3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 PorocumTes. XemocuHTes https://m.edsoo0.ru/863e7¢98
. bu6mmoreka [JOK
14 DHepreTudyeckuii o0OMeH https://m.edsoo.r/863¢Tage
15 JKW3HEHHBIN UK KIETKH. 0.5 bubmuorexa [JOK

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JlaGopaTtopnast pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

buocunres Oenka. Peakmnus

Bbubmoreka [JOK

16
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢

17 Tpancnsaus — OMOCUHTE3 bubnuoreka [IOK
Oenka https://m.eds00.ru/863e796¢

18 Hexnetounsie hopMbl bubnuorexa [JOK
JKU3HU — BHUPYCHI https://m.edsoo.ru/863e7540

bu6mmorexa [IOK
®opMbl pa3MHOKEHUS

19 . https://m.eds00.ru/863e81b6
OPraftHsMoB https://m.edsoo.ru/863e831e

20 Meiios Bbu6moreka [JOK

https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHHE. BuG 110K
nonmoTexa

21 Jla6 6orta Ne 4 0.5

abopatoprai pabota https://m.edso0.ru/863e81b6
«3yuyenue crpoenus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

” NunuBuayanbHOE pa3BUTHE bu6mmoreka [IOK
OpPraHu3MOB https://m.edso0.ru/863e8436
I'enernka — Hayka o

23 HACJICJICTBEHHOCTH U bubmmorexa [IOK

A https://m.edsoo.1u/863e8612
W3MEHYHUBOCTH
24 3aKOHOMEPHOCTH bubnuorexa [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJICIOBaHHSI TPU3HAKOB.
Monorubpumnoe
CKpCeIMBaHHE

https://m.edsoo0.ru/863e8878

25

Jurubpuaxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HACJIEJOBaHMsI IPU3HAKOB

Bbub6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuermuieHHOe Hacae0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaTOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCLIUBAHHS Y PO30(HITBI
Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

bu6mmoreka [{OK
https://m.edso0.1ru/863e8c60

27

I'enetuka nmosa.
HacnengoBanue npu3HakoB,
CLEIUIEHHBIX C [IOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

MN3MeHYMBOCTb.
Henacnencrsennas
U3MEHYHMBOCTb.
JlaGopaTopHas pabota Ne 6.
N3yuenue
MOIU(DUKAITTOHHOM
U3MEHYMBOCTH, IIOCTPOCHUE
BApUALIMOHHOTO Psia U
BApUALIMOHHON KPUBOI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas

0.5

bubmuoreka [JOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

U3MCHYUBOCTD.
JlabopaTopnas pabota Ne 7.
«AHanu3 MyTanun y
Ipo30(UIIbl HAa TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOIpenaparax»
30 I'eneTnka yenoBeka 1 bubmmorexa [TOK
https://m.edsoo.ru/863e8d78
O0001IeHE 110 TEME
31 «HacnenctseHHOCTE U 1
M3MEHYHUBOCTh OPTaHU3MOBY
1 Cenekius Kak HayKa U i bubnmorexa [JOK
rnporecc https://m.edso00.1u/863e9214
Mertoabl 1 fOCTHKEHUS
33 CEJICKIIMU PACTEHUH U 1 bubnnorexa [IOK
1K p https://m.edsoo0.ru/863e9214
SKUBOTHBIX
14 buoTexHoorus kak orpacib | bubnuoreka [IOK
[IPOU3BOJICTBA https://m.eds00.1ru/863¢9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOITPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| OBOJIIOIHA U METOABI €€ | bu6nunoreka [JOK
W3YYEHHUS https://m.edsoo.ru/863ea20e
Ucrtopus pazsurus
2 MIPEICTABICHUI 00 1 bubmorexa HOK
beA https://m.eds00.ru/863e9570
ABOJIIOITUHU
bu6mmoreka [JOK
3 M 1
HKPOIBOTHONHA https://m.edsoo.ru/863e9¢cle
[Homynsauus xax
3J€MEeHTapHasi eANHUIA
BHJIa M BOJTFOLIMH. Eu6 1OK
noIMoTEKA
4 JlabopaTtopHas pabota Ne 1 1 0.5
patopras pabot https://m.eds00.ru/863e99c6
«CpaBHEHME BUJIOB 110
MOP(OIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIME CUITBI
5 (I;HGMZIia HbIE (PaKTOPHI) 1 bubmmorexa [TOK
P p https://m.edsoo.ru/863e9da4
ABOJIIOIUHT
6 EctectBenHsbIil 0TOOp U €ro I bubnumorexa [IOK
(hopMsI https://m.edsoo.ru/863e¢9ed0
Pe3ynbpTatsl sBOIIONMY:
bu6mmoreka [{OK
7 MPUCTIOCOOTICHHOCTh 1 0.5

OpraHnu3mMoOB U

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BUJI000pa3oBaHueE.
JlaGopaTopnast pabota Ne 2
«Omnucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIIBHOTO XapaKTepa

Hanpasnenus u mytu

bu6mmoreka [IOK

AHTPOIIOTCHE3a

8 MaKpO3BOJIIOIUHA https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIONINAN
10 HcTopus xu3HN Ha 3emiie U
METOJIbI €€ U3YUEeHUS
1 ['unoTe3bl npoucxoxaeHUs bubmuoreka [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie bubmuoreka [JOK
I10 3paM U Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHHOTO U KHBOTHOTO
mupa. [IpakTudeckas padora
13 Ne 1 «M3yuenune 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863ea8bc
HCKOTIAEMBIX OCTaTKOB
PACTCHHI U KUBOTHBIX B
KOJUTCKITHSIX))
14 CoBpemMeHHas cuctema bubnnorexa [JOK
OpraHH4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEI0BEKA bu6mmoreka [{OK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JBrokymiue cuibl (haKTophl) bubnmoreka [JOK

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OcCHOBHBIE CTaaUHA
9BOJIIOIMHY YeI0BEKa

18

UYenoseueckue pacsl U
IPUPOJIHBIE aJanTallH
4esoBeKa

bu6nmnoreka [JOK
https://m.edsoo.ru/863eaea2

19

O60061eHne o Teme
«Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emiiey

20

DKOJIOrUsl KaK Hayka

21

Cpenpl obuTanus u
9KOJIOTHYECKUE (PaKTOPbI

bu6nmnoreka [JOK
https://m.edsoo.ru/863eafec

22

AblunoTtndeckue (HaKTophI.
JlaGopatophas pabota Ne 3.
«Mopddonoruueckue
O0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS.
JlaGopaTopHnas pa6ota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue gakTopsl

bu6mmorekxa [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTePUCTUKHU
nonyisuuu. [IpakTuueckas
paborta Ne 2 «IToxcuér
IJIOTHOCTH MOMYJISALUAN
pPa3HbIX BUIOB PACTEHUN»

0.5

25

Coo01iecTBa OPraHu3MOB —

bubmmoreka [IOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

OMOLIEHO3

https://m.edsoo.ru/863eb46a

OKOJIOTHYECKHE CUCTEMEI

bu6mmoreka [JOK

26 1
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKa3aTenn
9KOCUCTEMBI.

27 DKOJIOTMYECKUE TUPAMUIbI 1 bubmorexa OK

. PaMHBL. https://m.edsoo.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykueccust

28 [IpupoaHbie 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE )
KOCUCTEMBI

30 buocdepa — rinobanpHas | bubnuoreka [IOK
JKOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebbse

31 3aKOHOMEPHOCTH 1 bubnuorexa [JOK
CyIIeCTBOBaHUS OMOChEPHI https://m.edsoo.ru/863ebd16
UenoseuecTBo B buochepe

32 1
3emun

1 CocymiecTBOBaHUE TPUPOBI | bubnuoreka [IOK
U 4eJI0BeYeCcTBa https://m.edsoo.ru/863ebale
Pe3epBHbIil ypoK.
O000111eHNE TEMBI

34 1
«Coo011tecTBa u
9KOJIOTHYECKHUE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB 34 )5

[10 ITPOI'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

ChopMupoBaHHOCTh 3HAHUM O MECTe M POJU OMOJOTMH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAyYHOTO MHPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAJIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJIsi PelIeHHs

KU3HCHHBIX 3aJa4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSTUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0oym3M (0OMEH BEIIECTB U
IIpEBpallCHUE DJHEPruM), IOMEocTa3 (caMOperyssiius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOTYKITHS),

HaACJICACTBCHHOCTb, UIBMCHYUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOpHH (KIETOYHasi, XpOMOCOMHas,
MyTaimonHas), 3akonsl (I'. Menngens, T. Moprana, H.1. BaBusoBa) u
y4yeHHsd (0 LEHTpax MHOrooOpasusi M MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.11. BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMU HAy4YHOTO TO3HAHHA B OHONOTHH
(HaOnrofieHHe W OMHCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHU;
OpraHu3anusi W I[pOBEJEHUE OHOJOrMYECKOro  SKCIIEPUMEHTA,
BBIJIBU)KEHHWE  TUIIOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
UCCIIElyeMbIMU BEIIMYMHAMH, OOBSICHEHHE TOJTYUYEHHBIX PE3yJbTaTOB,
WCIIONIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB, yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'IBTaTOB)

10 KJIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACIATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
IMPOKapuoT MW JYKaApHOT, OOAHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHM3MOB;  OCOOEGHHOCTH TMpPOILIECCOB OOMEHa  BEIIeCTB U
NpeBpalleHsl 3HEPrUU B KIETKE, (OTOCHMHTE3a, IJIACTUYECKOTO U
JHEPreTUYecKOro  oOMeHa,  XEMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOJOTBOPCHUA, Pa3MHOXKCHU, WHAUBUAYAJIbHOT'O PasBUTHUA

opranusma (OHTOT'€HE3)




VYMeHnne IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS

OHMOJIOTMYECKHUX TPOILIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTUYCCKIX
pelIeHri B MOBCEHEBHOW JKU3HU B IENAX oOecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbSI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO OKpYKaroIlllell  TPUPOIHOU

IIOBCACHUA B cpeace,

IIOHMMaHHC HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMCHHOﬁ Ouosorun W OHMOTEXHOJIOTHI AJid palfMOHAJIbHOT'O

MPUPOIONIOIB30BAHUS

YMeHue pelath 3J€MEHTapHble T'€HETHMYECKUE 3a/Jauyd Ha MOHO- U
JUTHOPHUIHOE CKpPEILUMBaHUE, CLEIJICHHOE HAacjel0BaHUE; COCTaBJISATh
CXeMbl ~ MOHOTHOPUJIHOTO

CKpClIruBaHUA JJIsA MMpEaACKasaHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHHne BBITONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,

cobmoarh mpaBwia npu pabore ¢ y4yeOHBIM M J1a0OpPaTOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIEepKaHMsl, BKIIOYAOLIYIO IICEBJOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NOMyJIsipHbIE MaTepUallbl);
HTUYECKHE AacleKThl COBPEMEHHBIX HCCIENOBaHUi B OHONIOTHH,

MCAUIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYIO WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BAaTh MOHSATANHEBINA armapar ouoJioruu

11 KIIACC

Kon
NMPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero o0pa3oBanusi

CdhopmupoBaHHOCTh 3HAHUU O MECT€ U POJH OUOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPa M HAYYHOTO MHPOBO33PEHHUS;, O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonornu; (yHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKa ISl PEIleHUs

JKH3HCHHBIX 3aJa4

YMeHHe pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKHX TEPMHHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONNS, IBUKYIIHE CHIIBI




(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BUI000pa30BaHueE, HKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEAYLEHTHI, enu MUTaHMUS,

AKOJIOTHYECKasl MUpaMKia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TeOpUHU (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYECKass TEOpHUs  DSBOJIIOLMHU),  3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiieBoro cxojactsa K.M. bapa, yepenosanus
IJIaBHBIX HampasjieHud u nyrtei spomonuu A.H. CeBepiiosa, yueHus o
oumochepe B.M. Bepnanmckoro), ompenensTh  TpaHUIBI  HX

IMPUMCEHUMOCTH K JKUBBIM CUCTEMaM

YMeHHe BIaAeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anuisi ¥ TPOBEIEHUE OHMOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUMOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHHA, TCOPHA W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

Ymenue BBIJIETISATh CYILIECTBEHHbBIE MIpU3HAKU CTpOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, MOMYJSIUMN, MPOAYIEHTOB,
KOHCYMEHTOB,  PEOYyLIEHTOB,  OWOTeOIleHO30B U  OHKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHON M3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO0OPa30BaHUS, MPHCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOPOB Ha OpPTraHU3MBI,
MepeHOCca BELECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX
N3MEHEHUH B SKOCHUCTEMAaxX CBOEU MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTrCOXMMHYCSCKHX IMKIIOB B Onochepe

VYMeHnne IIPpUMCHATH IIOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OHMOIOTHYECKUX nmponeccoB 1u SIBJICHI/If/'I, AJId TIPUHATHA MPAKTHYCCKUX
peleHHii B MOBCETHEBHOMN KHU3HU B LIEsX oOecrieueHus 0€301MacHOCTH
CBOET'O 3JJ0POBbS U 3[J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOIIEHM MPUPOIHOM  CpPEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouosorun JJI PAallMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUSA

VYMmenue peiiaTth 3JICMCHTAPHLIC OMOJIOTHYECKIUE 3aJda4yu, COCTaBJIATHb

CXEMBI IICPCHOCA BCUICCTB U SHCPIr'U B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHHe BBIMIONHATH JIA0OpATOPHBIE U TMPAKTUYECKHUE PadoTHI,
coOmoaTh TpaBWia Tpu padoTe ¢ Y4eOHBIM H JaOOpPATOPHBIM

o0opyI0BaHUEM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHHS

U3 pa3nuyuHbIX ucToyHNKOB (CMU, Hay4HO-IOMyJIsIpHBIE MaTepUabl);

’ paccMmarpuBaTh rino0anbHbIE IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIHIO
YMeHne co3naBaTh COOCTBEHHBIC MICHMEHHBIC M YCTHBIE COOOIICHUS,
10 00001mast GMONIOTUYECKYI0 HH(POPMALIMIO U3 HECKOJIIBKUX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBIN alrrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAaHUSA

buonorus xak HaykKa

1.1

buonorus — wayka o xuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU

COBPEMEHHOW Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Meroasl MO3HAHUS KUBOW NPHPOJB! (HAOMIOACHHE, HKCIEPHMEHT, ONKCAHHE,
W3MEpeHue, KIacCUpUKAIMi, MOJECINPOBAaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBbIEe cUCTEMBI U UX opraHnu3anus

2.1

XKussie cucremsl (OMOCHCTEMBI) Kak MpenMeT u3ydeHus Ouonoruu. CBoiicTBa

O6uocucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHu3aliu OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKUH, KICTOUYHBIH,

OpraHU3MEHHBIH, MOMYIAINOHHO-BUIOBOMN, SKOCUCTEMHBIN, OHOChEpHbI

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHUM COCTaB KICTKH. XHMHMYECKHE DIIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJIEMEHTEL. Boz[a U MHUHEpAJIBbHBIC BCIICCTBA. (DYHKI_[I/II/I BOJAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKE. HOI[I[Cp)KaHI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbl (IepBUYHAsL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYEecKHe cBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

®depMmeHTHl — OHoOJOrHUYecKue KaTanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneundudynoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOpPOB

33

VYrneBoasl: MOHOCaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupub03a), aucaxapuisl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Buonornveckne GyHKINN YTIIEBOIOB.

Juruapl:  Tpuriuuepuabl,  crepounbl,  ¢ochomunuasl.  ['mapodunbHo-
rupodoOHble cBoiicTBa. buonornueckue ¢yHknuu sunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU

34

Hyxneunoseie kucinotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJI€MHOBBIX




kucior. Crtpoenne u (ynkmuu JHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

Hwuronorus — Hayka o kierke. Kinerounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOIue MpHU3HAKH KIETOK: 3aMKHYTas
HapyxHas MemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJika

3.7

Tunsl KIETOK: dyKapuoTuyeckas u mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHueckoi  kieTku. Kiierounass crenka Oakrtepuit. CrpoeHHe
JyKapuoTHUeCKOM KieTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, XUBOTHOU M

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢ynkuun. [Inazmarnueckas memOpana, e€ cBoiicTBa u pyHkimu. Llutomaszma u eé
opranouzapl. OqHOMEMOpaHHBIE OPraHOMIBI KIETKU: JHIOIUIA3MAaTHYECKasl CEeTh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKICHHEe MHUTOXOHAPHHA W IUIacTUA. Buuer
wiactu. HememOpaHHbIE OpraHoOMIbI KJIETKH: PUOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoOu OB KJICTKH. Bxmouenus

3.9

Snpo — perynsaTopHblii HeHTp KieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/I3HG,Z[CSIT€J'II)HOCTB KIICTKHU

4.1

OOMeH BemiecTB, WM META00JdU3M. ACCUMUIAINNA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINASA (PHEPTETUUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHbiid. Ponb

(l)epMeHTOB B oOMeHe BCIICCTB U IPCBPALICHUN SHCPIUU B KIICTKE

4.2

®otocunre3. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunresa.
D¢ dexTuBHOCTH (POTOCHHTE3a. 3HaYCHUE (OTOCHHTE3a JUIS JKU3HH Ha 3emuie.
Brusiaue ycrnoBWid cpembl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepuu. 3HaueHHE XEMOCHHTe3a IJis

JKA3HU Ha 3emie

43

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BBbIACTICHHE U
aKKyMYyJIIPDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHUecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucinopoaHoe okucieHue, WIM KJIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO 0OMEHa

44

Peakuuu matpuuHoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanusanus

TCHETUYECKOM MH(pOpMalnuu B KIeTKe. ['eHeTHMYecKHil KOJ M ero CBOMCTBA.




Tpanckpunuus — matpuunslii cuHre3 PHK. Tpaucmsiuus — 6uocuntes Oenka.

Konuposanue amuHokucaot. Poib pubocom B OnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIHHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, JXKMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

PasMHOXeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KiIeTku. MHTepdaza u mMuTos.
[Iponeccrl, mporekaroe B UHTEpdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HaOOp — KapHOTHIL
JluniouHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craauu mutos3a. IIponecchl, mpoucxopsiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonorumdyeckuii CMBICII MUTO3a
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@dopMbl pa3MHOKEHHUsI OpraHu3MoB: Oecrojoe M mojoBoe. Bunel Oecrnosioro
pPa3MHOXXEHHUA: JIeJIeHHEe HaJBOe, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBEeHHOE

KIIOHMUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIs CCIICKIUN
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[TonoBoe pa3zMHOMXKEHUE, €ro OTJINYUs OT O€CIOI0ro.
Meiio3. Craguum wmeiio3a. Ilpoueccsl, mpoucxoisuiMe Ha CTaaAusIX MeiHo3a.
[ToBegenune xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICI U

3HaYEeHNE MeNo03a
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['ameTorenes — mporecc 00pa3oBaHMS MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBBIC
JKCJIC3bl: CCMCHHUKU U ANYHHUKU. O6pa3OBaHI/IC M Pa3BUTHUC IOJOBBIX KJIETOK —
ramer (CrepMaTo30uj, SUIEeKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaTO30MUa0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHea

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobsieHue, racTpyisuus, opraHoreHe3. [loctamOpuonansHoe pasButue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPSIMOE, HENpsMoe (JIMYMHOYHOE). Biusaue
Cpezibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPhI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
ypOJCTBA.

Poct u pa3Butue pacrenuii. OHTOTe€HEe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUS

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPTraHN3MOB




6.1

[Ipenmer u 3agaun reseTuku. Mcropus pa3BuTus reHETUKH. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0TNYECKUH, LIUTOT€HETUYECKUH, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcHoBHbIE TeHETHYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yEeMas B

CcXeMax CKpEeIINBaHUI

6.2

3aKOHOMEPHOCTH HAacJledOBaHUs TMPU3HAKOB, ycTaHOBJIEHHble . Mengenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eIMHO00pa3us THOPHIOB TIEPBOTO
nokoneHusi. IlpaBuiio [IOMUHUpPOBaHUSA. 3aKOH pPAaCHICIUICHHUS MPU3HAKOB.
I'umoTe3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBaHUS MPU3HAKOB.
[{utoreHeTn4yecKkne OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIICe
ckpeuuBanue.  Vcmonp30BaHWE — aHANM3UPYIOMIETO  CKPELIMBAHMS — JJIA

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJleIOBaHUIO TreHoB. Hapylnenwe cremyieHuss TEeHOB B pe3yJlibTaTe
KpOCCHUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeAeNieHHE Moja. AyTOCOMbI U IIOJIOBbIE
xpoMocoMmbl. ['oMoramerHele M TeTeporameTHble opraHu3mbl. HacrienoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

6.4

W3MmeHunBOCTh. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs M HACJIEICTBEHHAS.
Ponp cpenpl B HEHAclHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKAIMOHHOH H3MEHYMBOCTU. BapualmoHHBIA psii U BapHAaLMOHHAsS
kpuBad. Hopma peakuum npusHaka. KoindecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKATMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, wWiM TeHOTUIHMYECKas, W3MEHYMBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melo3 U TOJIOBOM IMpoliecc — OCHOBA KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTauuid. MyTareHHsie
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacIeACTBEeHHON n3MenurBocty H.U.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TCHCAIOTHYCCKUI, OJIM3HEIOBBIH, IIUTOTrCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-reHeTuYeckuid. CoBpeMEHHOe oOmpeaeeHHe
TEHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIE C
nmomomipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs dYeIOBeKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEACTBCHHOW MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. Comartuyeckue W TEHEpAaTUBHbIE MyTanuH. [IpUHLIMIBI 310pOBOTO




06pa3a KHW3HU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUSI T CHCTHUUYCCKUX
0one3neil. MeanKo-reHeTUYeCKOe KOHCYJIbTUPOBAHNE. 3HAYCHNUE MEIUIIUHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHUI YeIIOBEKa

CCJIeKLII/I}I OpraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekisi Kak HayKa W Ipolecc. 3apoKIEHUE CEeNeKUUH U JTOMECTHUKALIMSL.
Yuenne H.M. BaBunoBa o0 TIieHTpax NPOUCXOXKICHUS W MHOTOOOpasws
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,

Opoa, MTaMM

7.2

CoBpeMeHHbIE METOJbl CelNeKIUH. MaccoBbIi M HMHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHI. Yuctas nuHus. CKpelyBaHUE YHCTBHIX JIMHHH.
I'etepo3uc, nnn rubpuanas cuna. HeponcTBeHHOE cCKpeluBaHUE — ayTOPUINHT.
Otpanénnas rulOpuamszauus u €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMS CEJIEKLIUU DPAcTEHUM, >KUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buorexHomoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEepusa. OTallbl
co3nanusi pexomoOmHanTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
unxeHepus.  Kierounele  KynbTypbl. MUKpPOKJIOHaJIbHOE  Pa3MHOXKEHUE
pacrenuii. KiloHMpoBaHME  BBICOKOIIPOJYKTHBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOrMUecKue M 3Tudeckue mpodmemsl. MO — renerudecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHU3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJOLMOHHAA OUOJIOT U

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MECTO B OHOJIOTHH.

CeugerensctBa  3BoMOUMHU.  [lameoHTOJIOrMYEcKHe:  MOCIIENOBATEIBHOCTh
MOSBIICHUsSI BHUJOB B MAJEOHTOJIOTMYECKON JIETONMUCH, MNEepeXOoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo M pasznuuue ¢ayH U (Iop MaTepuKoOB U
OCTPOBOB. DMOPHOJIOTHUYECKHE: CXOJICTBA U PA3INYMs 3MOPUOHOB pa3HbIX BUI0B
IIO3BOHOYHBIX. CpaBHI/ITC.]'H)HO-aHaTOMI/I'-IGCKI/IeZ TOMOJIOTMYHBIC, aHaJIOTH4YHBIC,
pPYOMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIICACTBEHHOCTHM MU OCHOBHBIX METa0O0INIECKUX HYTefI Y BCEX

OpraHu3mMoB




1.2

OpomonimonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JIapBUHHM3Ma. JIBHXKyIIME CHUJBbl 3BOJIIOLMHU BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs NU3MEHYMUBOCTb,

6opb0Oa 3a CyleCcTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckast Tteopust oBomonuu (CTD) u  OCHOBHBIE €€ TMOJOXKEHUS.

Muxkpossontouus. [Tonynsinus kak eqMHUIA BUAAQ U YBOJTIOLIMHI

1.4

JBmwxkynme cuibl ((pakTophl) SBONIOUMH BUAOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsamus n murpanus. EctecTBeHHbI 0TOOp — HanpaBIsIOmui (akTop
sBOMIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB KakK pe3ysibTaT dBoionuu. [Ipumeps
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALINN.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpa@nquKoe, OKOJOTHYCCKOC

1.5

MaxkposBomtorsi.  PopMbl  3BoNOLMU:  (UIETHYECKas,  JIUBEpPreHTHas,

KOHBEpreHTHasl, napasienbas. HeoOpaTtumocTs 3BOMIONNUN

Bo3HukHOBEHHE U Pa3BUTHC ) XU3HU HA 3emie

2.1

JloHayuHbple MNpEACTABICHUS O 3apOXIACHUM >KU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emJje: abWoreHe3 W TMaHCIEePMUsA. XHUMHUYECKas
SBONIOLHUA. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpubie stanbl Ouonorudeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIOIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPTraHU3MOB

2.2

PazButne xu3Hum Ha 3emiie 1o spaMm U nepuonaM. Karapxeil. Apxelckas u
nporepo3oiickast dpbl. [lameosolickas spa u €€ mnepuoabl: KeMOPUUCKUM,
OpJIOBUKCKUM, CUIypUMCKUN, J€BOHCKHI, KAaMEHHOYI'OJbHBIN, MEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepuoJIibl: TPUACOBBIN, FOPCKHIA, MEJOBOM.

Kaiinozoiickass »9spa u e€ mepuojabl: MaJ€OT€HOBBIA,  HEOIC€HOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTepUCTHKA KIUMaTa W TEOJOTUYECKHX MPOIIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApOoMOpP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBIeHMEe, pacuBET M BBIMUpPAHUE TPYII >KUBBIX

OpraHnu3MoB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBomonud. OCHOBHbBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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OBonronus 4yejaoBeKa. AHTPOIIOJIOTHA Kak Hayka. PazButue mnpeincTaBieHMHA O

MIPOMCXOKICHUHM 4YeJloBeKa. MeToapl m3ydeHusi aHTpororeHesza. CxoncTtBa u




pa3nuyus 4eloBeKa U )KMBOTHBIX. CUCTEMaTHUYECKOE MOJI0KEHHE YEIOBEKa.
JBmwxyume cuibl (GakTopbl) aHTponorenesa. HacnencTBeHHass H3MEHUYUBOCTD U
€CTeCTBEHHbII 0TOOp. OOLIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OpYIUil

TPYyAa, MBIIIICHUE, PEeYb

2.5

OcCHOBHBIE CTaAUM ¥ BETBH HBOJIOLUU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxonsamui, YenoBexk Heanaepranbckuil, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMS, 00JacTb

pacrpocTpaHeHus, 00bEM IFOJIOBHOIO MO3ra, 00pa3 )K1U3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BPONEOMIHAS (€Bpa3uiicKast),
HErpo-aBCTPAJIONIHAS (3KBaTOpuUanbHas), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTEINCH UEIOBEUECKUX Pac

K YCJIOBUAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacusmMma

Opranu3Mebl 1 OKpy>Karolias cpea

3.1

DKoJIOTHsI KaK Hayka. 3aJladyd M pasleiibl dKOJOTUUA. METONbI 3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKOIOTHYecCKoe MUpOBo33peHue. Cpeapl 0OUTaHUSI OPTaHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, IOYBECHHAsA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckue  (axtopel.  Knaccudukanus — 3KoIOrHYecKUX  (PaKTOpOB:
abuotnyeckue, OUOTHYECKME U aHTPOMOreHHble. JleificTBUE 53KOJIOrMYEcKUX

(hakTOpPOB HA OPTaHU3MBI
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AbGunoTtnueckue (akTophl: CBET, TEMIIEpaTrypa, BIAKHOCTb. DOTONEpUOIU3M.
[lpuciocobnennss OpraHU3MOB K  JCUCTBHIO  a0MOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

34

buotnyeckune QaxTopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MyTyalu3M, KOMMEHCAIU3M (HaxJeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIU3M, HEUTpaTu3M. 3HA4YCHHE  OWOTHUYECKUX

BSaHMOHeﬁCTBHfI 1A CyIECTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX C006H_[€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU TIIOIMYJIAOH. OCHOBHBIE IIOKa3aTeIn
nomyJjiinuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJnHaMuka 9iCI€HHOCTH MOMYJISIUY U €€ peryJsius

Coo00111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBast). Buasl-nomuHantel. CBsi3u B

OnoleHo3€e

4.2

Okosornueckue cucteMbl (3kocuctemsbl). [lonarue 00 »dKkocucremMe u




ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BeIECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (nMiLEeBble) YpPOBHU OHKOCHUCTEMbI. lluiieBble mienu u CceTH.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:

yCTOfI‘-IPIBOCTB, caMoperyJsiusa, pa3BuTUC. CYKI_ICCCI/IH
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[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. IKOCUCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpO03KOCHUCTEMBI.
Bronorudeckoe n X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH dkocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owmocthepe. ['paHuIsl, coctaB W CTPyKTypa
ounocdeprl. Kupoe BemecTBO U ero ¢yHkuun. OcoOeHHOCTH Omochepsl Kak
r100amTbHOM IKOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BemiecTB M OHOTCOXMMHUYECKHE LUKl JIEMEHTOB

(yriepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoseuectBo B Omochepe 3emian. AHTPOINOTEHHbIE M3MEHEHHsI B Ouocdepe.
['moGanpHBIC FKOTOTHYECKHUE TPOOIEMBI.
OcHOBa palMOHAJILHOTO  YIPABJICHUS TMPUPOJHBIMU pecypcaMH U HX

UCHoJib30BaHue. JlocTikeHus: OMOIOrHH U OXpaHa MPUPOJIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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