Mynununannnoe GroxskeTnoe obwmeoOpasoBaTebHOE yUpeKAeHHE
Kocromykmckoro ropoackoro okpyra "I'umuazus"

COI''TACOBAHO

Ha 3aceganun MO
YUUTENEN €CTECTBEHHO-
Hay4YHOTO I[MKJIa
ITpotoxoi Nel

oT 25.08.2025 r

PyKOBOWMO

YpfuyﬁHKOBa C.H.

MBOY KTI'O "T'umuasus "

[TPUHATO

Ilemarormueckum COBETOM

IIpotoxom Nel
or 26.08.2025 r.
Mupexrop MBOY KI"O

«I'umyagusy
Lpress’

Ocnueﬁlco n.B.

PABOYASI TIPOT'PAMMA

(ID 9054192)

VTBEP)K/IEHO

2
.20 b
% 24,70 +

Qopih 3N

y4eOHoro npeamera «buonorus. Bazoswrii YPOBEHb»

ayst odyyaromuxcst 10 — 11 xnaccos



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJACpNKAHUSA Yy4yeOHOro MpeaMmera
«buonorusn»  cocTaBwiIM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS 0 celudpuke
Ovonoruu, €€ 3HAYEHWM B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61oa0ruM 1a€T NPEACTABICHUE O LENIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT 0 MpeaMeTa
«buonorusy, onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €TO CTPYKTYPY,
pacnpenesieHue 1o pas3iefaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepuala ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMUKM OO0pa30BaTEIbHOrO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme o OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIAaHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ylibTaraM oOO0Oy4YeHHs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NeSATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOy4YaloIIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Onarojmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHUEM K OKpYy)Karouled MpPUPOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OO0IIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CHCTEM Pa3HOI'O PAHIa U CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEJHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHUSI SKOJIOTMYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWUIEW NPUPOJHON CpeJle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
NeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
Ycunenue BHHUMaHMS K TPUKIATHON HAMpaBlICHHOCTH Y4YEOHOro mperMeTa
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIEUeHHUs YCIIOBUHM JUIsI peLICHHS



OJTHOM M3 aKTyaJIbHbIX 33]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCSA CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUDPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, &
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMHM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3naueHne 6MOIOTUSI UMEET TAKXKE JIJIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuatonuxcs. M3yyenue 6noioruu o0ecreurnBaeT ycioBus sl (GOpMUPOBAHMUS
UHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpalud OHMOJIOTHYECKUX 3HAHUU C
NPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY I ONPEICIICHUs NOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NPOrpaMMe IIO
OHOJIOTUN.

OTt0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHWUS M YMEHUS, 3HAYUMBIEC MJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aestenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIy»KaT OCHOBOH Uil (POPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOr0 00pa30BaHMUS.

CTpykTypupoBaHHe cOAEpX)aHUs y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTHHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOTO 3HAUYEHHUs 3HaHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICTICHBI CIICAYIOIINE COAEp KATEINbHbIE JIMHUM: «bronorus kak Hayka. Merozsl
Hay4yHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ve OpPraHuYecKOro MUpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss ydueOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBNIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEMCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Jloctrmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBom
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIYKAIUX OCHOBOM
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTaHOBJIEHHE Yy oOydarommxcs oOmer KyiabTypbl, (YHKIUOHAJIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OMbITA, MOTYYEHHBIX IPH U3YUEHUU
Omooruu;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTUUYECKOM JEATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEU, COOTI0ICHUS] dTUYECKUX
HOPM IIpY IIPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [Isl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOLIEHUIO K OKPY’KaIOIIEeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
cocTaB IpeaMeTHOM 00sacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HEenEMIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMH €CTECTBEHHBIMU HayKaMH, (UIocoprei, ITUKON, SCTETUKON U IPaBOM.
Ponw Guonoruu B hopMUpOBaHUM COBPEMEHHOM HaAy4YHOU KapTUHBI MUpa. CrcTemMa
OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHMSI KUBOM TIPUPOBI (HAOIIOCHUE, YKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccuukamus, MOJETUpOBaHUE, CTaTUCTUYecKas oOpaboTKa
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS KUBON MPUPOIBD».

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[IpakTuueckass padora Ne 1. «Mcmomb3oBaHHWE pa3IMUHBIX METOJOB TIPH
U3Y4EHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTimane
JKUBBIX CUCTEM OT HEOPraHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM U UX pa3sHOoOOpasue. YPOBHHU OpraHU3allud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOC(EepHBIA.

JdeMoHCTpanuu:

Tabmuiel u cxembl: « OCHOBHBIC NMPU3HAKH KU3HU», « YPOBHU OPTraHH3aINH
YKABOW MPUPOIBD».

Oo6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIIETKH. XHMHUYECKHE 3JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BenlecTB B KieTke. [lomnepikanue
OCMOTHYECKOIo Oaranca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble U 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKHUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEepBUYHAs, BTOPWUYHAs, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depMmeHThI — OnoaoruUeckue karaau3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas crneuuduuHoctb. Kodepmentsl. Butamuubl. Otnnuus
(epMEHTOB OT HEOPTraHUYECKUX KATaIN3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxaposza, JlakTo3a) W mojucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHUE
YTJIE€BOOB, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Crpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Kretka kak nenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapaT, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyYecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kietku. Knerouynas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opraoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TIUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM M Tactua. Bunel miactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JIoUKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOE,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes Oenka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHUE >KMBOTHOW KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sazipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHHe KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUs KJIETOK PpAaCTECHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonm3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeiecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMIIE.

DOHepreTudyeckuii oOMeH B KJIeTKe. PaciuemsieHune BellecTB, BBbIICICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMena. ['nukomnus.
bpoxenne u ero Buipl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunmpoBanue. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus renetuueckoil mH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucinor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnm pacreHuid, XUBOTHBIX U YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc mmmynoxneduiura gyenoeka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpumwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpanuM:

IToptpetsl: H. K. Konbios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oOmMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1uki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: monenu-anmnkainun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PasMHOkKeHMe M HHANBHU/YAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHblii 1UKI, WM JKU3HEHHBIM UMK KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI Pa3MHOXKEHHUS W  WHIAUBHUIYAJIbHOTO  pPAa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKUi CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnonTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunapl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, TpoUCXOAIINEe HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE MeHo03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[lonoBble »*kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30Mj, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK U crepMaro30ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WupuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButue pacrteHuil. OHTOreHE3 IIBETKOBOI'O PACTCHUS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «J/lemenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Meiiosy, «IIpsMoe u HempsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOIIUTAIOMIETOY, «SHIeKIIeTKa MieKonuTaromero», «Kapuoknunes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «J/leeHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh ¥ U3MEHYMBOCTH OPraHU3MOB.

[IpenmeTt u 3a1aun reHETUKU. MicTOopusa pa3BUTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJIICHUU TCHETHUKH. BKiIag poCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIO0B TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpupaHoe  CKpeniuBaHWEe. 3aKOH  HE3aBUCHMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEUIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS] TeHOTHIa OCOOH.

CuemnnienHoe HacnenoBaHue npusHakoB. Pabora T. MopraHna no crierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHne clierieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEICHUE M0JIa. AYTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTrHsie M TreTeporameTHble oOpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbBIN psifl ¥ BapyualliOHHAs KpHUBasl.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTHA. MyTaIrmoHHas M3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHeparuBHbIe MyTauud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKH, TPOPMIAKTUKY U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «/Iurndbpuanoe ckpemmpanue», « L{luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Meio3», «B3anmonencTBue amienbHbIX T€HOB», « eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «[ eHeTnka moisia», «3aKOHOMEPHOCTH
HAaCIIEIOBaHUsI, CLUEIUICHHOTO ¢ TosioM», «KapuoTumbl yenoBeka M >KHMBOTHBIXY,
«Bugsl u3meHunBoCTH», «MoaudukanuoHHas U3MEHYUMBOCThHY, «HacnemnoBanue
pesyc-dakTopay, «I'eHeTnka rpynn KpoBu», « MyTallmoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmIuKaun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuuupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «JIpo3odunay (Hopma, MyTaruu GopmsI
KpBUIbEB M OKPACKH Telia), repbapuii «I'opox moceBHOM».



JlabopaTopHble 1 IpaKkTHYeCKHEe PadoThI:

JlabGopaTtopHas pabota Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENApaTax».

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanpuKaIMOHHON U3MEHUYNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIHS.
Yuenue H. U. BaBuioBa o ieHTpax MpOUCXOKICHUS U MHOTOOOPa3usi KyJIbTyPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaMM.

CoBpeMeHHbIE METO/IbI celeKIUuU. MaccoBblil M MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpemuBaHue — uHOpuAWHT. Yucras nuHus. CKpemMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojayyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITaIbl
co3ganusi pexomoOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KitioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckue W dTudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnupel 1 cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzamnusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnonnus», «OO0beKTh OHOTEXHONOTHHY, «KileTouHble KyIbTyphl H
KJIOHUpPOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX03UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3AKWCTBO, J1AOOPaTOPHIO
arpOyYHHUBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsE OHOJIOT M.

[TpennochlIKu BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHASA
Teopusi U €€ MecTo B OMONOrMH. BiusiHuEe 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa »BomonUU. [lameoHTONOrMYECKHE: MOCIIEI0BATEILHOCTh
HOSIBJICHUS BHUJOB B HAJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJIHBbIE (POPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, aHAJOTUYHBIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKyIIME CHJIbBI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAasi W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkponsBosorus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLINH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupoje. MyTalMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeid
reHoB. M30isums 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisgiomuii Qgakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBononusi. DopMbl  IBOMIOIMHU:  (UIIETUYECKasd, TUBEpPreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoIeHHEe OT HEeCHEeUUaTM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkensb, . Mronep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey», «3apoabIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Uauoamantanum», «OOmas aereHepanus,
«/IBmxymue cumbel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymniecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUI000PA3OBAHUEY.

OO6opyioBaHUE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KoyuieKiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, OOBEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapatsl «Pa3zButue HacekoMoroy, «Pa3BuTue Jasarymkm»,
MuKponpenapar «/Ipozoduna» (Hopma, MyTanuu GoOpMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIO).

JlaGoparopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TpPEACTaBICHUS O 3apOXKICHHHM XW3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYeCKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON BOMONNY. HavanpHble 3Tansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xxn3Hm Ha 3emuie 1o 3paMm u nepuoaaM. Karapxen. Apxeinckas u
npoTepo3oiickass dpbl. llaneo3olickas spa u €€ mNepuoibl: KEMOPUUCKUH,
OPAOBHUKCKHH, CHITYPUHUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa ®W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE TaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHUpa Kak OTpaxkeHue 3BOJoUUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToabsl HW3ydyeHus aHTponoreHesa. CxoncTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas UBMEHUUBOCTh
U eCTeCTBEHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKU3HU, M3TOTOBIICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxomasmuid, YenoBek HeaHIACPTAIbCKUM, YenoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMS CYIIECTBOBAaHUS, 00IacTb
pacmnpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.

Yenoeueckre packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAs),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBennme CoaHEeUHON cHUCTeMbl», «Pa3BuTie
opraHuyeckoro wmupa», «PactutenpHas wierka», <OKuUBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AaHATOMHMYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxkaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTajblla, KPOMAHBbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOumiia, ckpebna), TreoXpoHoJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie U NpakTUYecKue padoThbl:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PAacTeHU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIH KPAaeBEIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kaoias cpeaa.



DKOJIOTHSl KaK HayKa. 3aJaqyd U pa3Jesbl 3KOJIOTHH. METOIbl 3KOJIOIrMYECKUX
UCCJIE0OBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosiornueckue puTMBl.

buoTtnueckue ¢akropsl. Buabl OnoTHYeCKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYIIECTBOBaHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. J[mHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkens.

Tabmuupbl u cxemsl: Kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMmoBy», «®Poronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30puu-Tyhenbkny», «Ilumessie nenm».

JlaGopaTopHblie ¥ NpaKTHYeCKUE PadoThI:

JlabGoparopHas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padbota Ne 2. «Ilocyé€T NIOTHOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

Coo0miecTBO OpraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckrue cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTeMe W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [IuieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. OKOJIOTMYECKHUE MHPaMMIIbL:



OPOAYKIMH, YWCICHHOCTH, Ouomacchl. CBONCTBAa SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pa3putue. CyKueccusl.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOTrEHHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03sUCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak Qakrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. W. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemiectBO U ero QyHkiuu. OcobeHHOocTH Ouocdepsl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
ounocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['1oOasbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiuumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIIONb30BaHUe. JloCcTHKEeHUsT OMOJIOTUH U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumieBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolrmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHbBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpSI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo,
«®Daktopel  gerpamauud  nouB», «llapHukoBeiid  3ddexT»,  «DakTOpbI
PaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepozaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaenb-anmIukamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacTtutenbHble coo01IeCTBaY, KoJUIeKuun «buoiienos», «Bpenurenu BaxxHeHImx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHast kauura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K pPE3yJIbTaTaM
OCBOGHHs  OOy4aloIMMHUCA TMPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMH  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHM TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepaunuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPECHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINK 00YYaIOIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUICKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Yy4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEJBHBIX U MCCIEAOBATEILCKUX 3a/ad4, YBaKUTEIbLHOIO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHUS K CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH nepea PonnHo, roproctu
3a CBOM Kpall, cBOl0 PonuHy, CBOHM S3BIK M KYJBTYPYy, IPOLUIOE U HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJICAUIO U MaMsATHUKAM MPUPOJIbI,
JTOCTHXEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHMMAaHUE AYMOIMOHAIBHOTO BO3/ICMCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHoro o0pas3a )Ku3Hu (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESTEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam npodhecCHuOHANbHON AESTENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIE TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH CPeIbl;

OCO3HAaHHWE TJI00aJBLHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
peuieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHHMSI
M YMEHHMS TpHU PEHICHUU MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKaIOIIEW TPUPOTHON
cpene, yMeHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOITMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHYECKOMN EATEIBHOCTH IKOJOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHUU MpoOiIeM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHSA PA3BUTHS MEIULMHBI, CO3JaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUHM B LEIX
NOBBILICHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4YE€HUH OUOJIOTHH;

ITOHMMAHUE CYHIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUN OKpPYXKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJBIO MOTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust npoOJieM B peaibHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTAMH.

METANIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yJbTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKarOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeHU(PHUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUsl, sIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHBIE
y4yeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJSTUBHBIE),
obecneunBaomye GopMupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ O0YyYaroluxcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpPMYyJIMpPOBAaTH U aKTyaJIU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C APYTUMU OHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJbI U 3aKIIOUYEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHMH B M3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3pabatrbhiBaTh MJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM JACSATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOb0OTY B YCIOBUSIX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIQ/IETh HaBbIKAMU y4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTaluH, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMMU;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIN MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYHO O00JacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjlaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-IIOMYJSIPHOM JUTEeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBaTh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOIbI MIPU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITTOJTHEHHS YICOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TPEACTABICHHUS
ounosiornyeckoi nHGopMauu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckod HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTEeMaTUYECKUE 3HAaKW W CUMBOJBI, (HOpPMYIbI, abOpeBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISIHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABAaHUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

1) o0menne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYILECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaracMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHUs, TOHMMATh 3HAYCHUE
COITMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJICUCTBHS, NMOHUMATh
HaMEpEHUSs JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN YUeOHOU 3a/1auH;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NpUHUMATh IEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JEHCTBUM,



pacnpenensaTb poid ¢ Y4ETOM MHEHHMM YYaCTHHUKOB, OOCYXXIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IUUHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONB30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHNS B )KU3HEHHBIX U YI€OHBIX CUTYaITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYIKAaX MO OTHOLIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMCTBUM M MBICIUTENBHBIX TMPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYrUX TIpU aHajdu3e pe3yJbTaToB
e TEIbHOCTH;



3) npuHsATHE ce0s U APYTHUX:

NPUHUMATH ce0sl, MTOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrHX IPU AaHAINU3E€ pe3yJIbTaTOB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALNU U
npeoOpa30BaHUI0 3HAHWM, BUIBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUICKHX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUMU, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpPKAaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSITHUM:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BEILLECTB U MPEBpallleHNEe SJHEPTUN),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PEIPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHOM Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKCHUSI KyIbTYpHBIX pacTeHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOIAMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUI, OpraHu3alus W IMPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKapwWoT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHsS dHEPTUU B KIIETKE, (hOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYyYCHHBIE 3HAHUS IS OOBSCHEHUS OMOJIOTHUYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKPYXAaIOIUX JI0JEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpese, MOHUMaHue HEOOXOMUMOCTH WCIOJIB30BAHUS JOCTHKECHUN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA VIl PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJeI0BAaHUE, COCTaBISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHusl HACJICIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO  COJAEP)KAHMSA, BKIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUA W3
Pa3IMYHBIX UCTOUYHUKOB (CPEACTBA MACCOBOW MH(pOPMAILIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuayibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHHN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoJIOTHYECKYt0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE W POJIM OMOJIOTHUH B CUCTEME HAYIHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKAHNE OMOJOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOphI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
OPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThl, 1€MW  MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE UBBIX CUCTEM, IPOIIECCOB W SIBJICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BUJOB, TMOMNYJSALMA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBbI, IEpeHOca
BEIIECTB U TIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYCHHBIC 3HAHUS JJIs1 OOBACHEHUS OMOJOTHUECKUX
IIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eJplo obOecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO TOBEJICHUS B OKPY’KAIOIICH
MPUPOIHON cpesie, MOHUMaHWE HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ay, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUsA);

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpaKkTUYecKue paboThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHMBaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUICHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnmnorexa LIOK
™ https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 HHAUBUAYATLHOE PA3BUTHE 5 | bu6nmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaeacTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKkHOBEHME U pa3BUTHE KU3HU Ha 9 05 bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karommas cpeaa 5 1 bubmorexa HOK
p pyRaiom pest https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ecT4
b K
5 PesepBHOE Bpems 2 nommorexa [10
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 | 55

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

CdopmMupoBaHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTHH B CUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (HOpMUPOBaAHHU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U HAyYHOTO
MHPOBO33PEHUS; O BKJIAJIE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUK; (PYHKIIMOHAIBHOM IPaMOTHOCTH

YCJIOBCKA OJI pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHne pacKkpblBaTh COJAEpKAHUE OWMOJIOTHYECKUX TEPMHUHOB U
MOHATHI: JKU3Hb, KJETKa, OpraHu3M; MetabonusMm (oOMeH
BEIIECTB U MPEBpaIeHHE YHEPTUH), TOMEOCTa3 (CaMOpEerysius),
YpOBHEBasi OpPTaHHU3alUs KMUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE
(penipoaykiusi), HACIEACTBEHHOCTb, HW3MEHYMBOCTb, POCT U

Pa3BUTHC

YMenue wu3naratb  OMOJOTrMYEeCKHME TeopuM  (KJIETOYHas,
XpOMOCOMHasi, MyTalroHHas ), 3akonbl (I'. Menaens, T. MopraHna,
H.W. BaBwioBa) u yweHus (0 UEHTpax MHOroo0Opasus W
MIPOUCXOXKACHUSI KyIabTypHBIX pacreHudd H.J. Basunosa),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIaJeTh METOJaMH HAy4yHOTO TO3HAaHUSA B OHOJOTHU
(HabnrofieHre 1 OMHUCaHUe )KUBBIX CHUCTEM, MPOIIECCOB U SIBICHMIA;
OpraHM3aiys M TPOBEACHHE OUOIOTUYECKOTO HJKCIEPUMEHTA,
BBIJIBMDKEHHUE THUIIOTE3bl; BBIABICHHE 3aBHCHUMOCTH  MEXKIY
HCCIEAYeMbIMA  BEMYMHAMH,  OOBSCHEHHE  IOJYYCHHBIX
pe3yabTaTOB, HMCIOJIB30BAHHBIX HAYYHBIX MOHATHI, TEOpUU H
3aKOHOB; YMEHHE JIeJaTh BBIBOJBI HAa OCHOBAHUU MOJYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK
MIPOKapuoOT W OYKApPUOT, OJHOKJIICTOYHBIX W MHOT'OKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIEeCTB |
MIPEeBpALICHHS YHEPTHH B KIETKE, (POTOCUHTE3A, TIACTUIECKOTO U

OHCPICTUYCCKOTO O6MeHa, XEMOCHHTE3a, MMHTO3Q, MCI>'I038.,




OIJIOAOTBOPCHUSA, PASMHOXCHUA, HWHAUBUAYAJIBHOT'O PA3BUTHUA

opranu3ma (OHTOTEHE3)

YMenue MNPUMCHATH IIOJYYCHHBIC 3HAHHUA IJId 00BACHEHHS
OWOJIOTMYECKUX TPOLECCOB W  SIBICHUH, IS HPUHATHA
NPAaKTUYECKUX PEUICHHH B MOBCCJHEBHOH KHM3HM B LEJSX
obecrieyeHrs: 0E30MAaCHOCTH CBOETO 3J0POBBS M 3I0POBbS
OKPY’KarOIHX JIIOJEH, COOJIFOICHNS! HOPM IPaMOTHOTO ITOBEACHHS
B OKpY)Xarollell NPUPOJHON cpelie; MOHUMaHHe HeOOXOIMMOCTH
UCIIOJIB30BAHUSL  JIOCTHIKEHHH  COBPEMEHHOH  OHONOTMU |

OMOTEXHOJIOTUN ISl PAIIHOHAIEHOTO PUPOAONOIH30BAHNUS

YMmenue pemaTh 3JICMCHTAPHBIC TCHECTHUYCCKUC 3aJa4 HA MOHO- U
I[I/IFI/I6pI/II[H0€ CKpCIIMBAaHHC, CIHCIIJICHHOC HaCJICJO0BaHUC,
COCTaBJIAATb CXCMbI MOHOFI/I6pI/I,Z[HOFO CKPCIIUMBAHUA JJIA

peaACKa3aHus HACIICAOBAHUA IIPU3HAKOB Y OpIraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOPHBIE W TMPAKTHUYECKUE PabOTHI,
coOnroAaTh mpaBuia mpu paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM

o0opy0BaHUEM

YMenune KPUTUYCCKU OLICHUBAaTh u HHTCPIPETUPOBATH
nHPOpPMAIMIO OHOJIOTUYECKOTO  COJEPKaHHS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHHMA U3 pPa3IUYHBIX HCTOYHUKOB (CMU,
HAYYHO-TIONYJIAPHBIE ~ MaTepHajbl);  ITHYECKHE  ACIEKTHI
COBPEMEHHBIX  HCCIICIOBAaHUA B  OWOJOTHH, MEIUIIMHE,

OMOTEXHOIOTUH

10

YMeHune co3maBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIC
cooOmieHusi, 0000m@as OHOJOTMYECKYl0 HHPOpMALUIO U3
HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO HCIIOIbh30BaTh MOHSITUUHBIH

arrapar Oouonoruu

11 KUIACC

Kon
NpoBEPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBaHus

ChopMupoBaHHOCTH 3HaHUH O MECTE U POJIU OMOJIOTUU B CUCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (HOpPMUPOBaAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUPa U HAYYHOTO

MHPOBO33PEHHUS; O BKJIA/J€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-




OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKIIMOHAIBHOW IPaMOTHOCTH

YCJIOBEKA JIA pCIICHUS JKU3HCHHBIX 3a1a4d

YMeHue pacKpbeIBaTh COJEpKaHWE OUOJOTUYSCKHUX TEPMUHOB M
MOHATUH: BUJ, TOMYJSIHS, TeHOMOHI, IBOJIOIUS, JBIKYIIHE
cuibl ((aKTOPhI) IBOJIIOIUH, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
BHJI000pa30BaHMUE, JKOJIOTHYECKUE (DaKTOPBI, IKOCHCTEMA,
MPOJYLEHThI, KOHCYMEHTBI, PEIyLEHThl, LEMd MUTaHUs,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

VYMeHue wu3naratb OHOJNOTMYECKME TEOpUH  (IBOJIIOLIMOHHAS
teopust Y. JlapBuHa, CUHTeTHYECKAs TEOPUs HBOJIOLMH), 3aKOHBI
U 3aKoHOMepHocTH (3aponelmieBoro cxonactsa K.M. bopa,
yepe[oBaHMsl TJIaBHBIX HampaBieHUl W myrteil sBomtonuu A.H.
CesepuoBa, yueHus o 6nocdepe B.I. Bepnanckoro), onpenenstsb

I'paHuLIbl KX IIPUMCHHUMOCTHU K J)KHBbIM CUCTEMAaM

YMeHue BJIaICTb METOAaMH HAYYHOI'O IIO3HAHUA B OHoJ0run
(HaGHIO,I[eHI/Ie H OIIMCAHHC KUBLIX CUCTEM, IIPOLCCCOB U HBJ'IeHHfI;
opranu3anuvs W IMIPOBCACHUC OHOJIOTHYECKOT0 9KCIICPUMCHTA,
BBIIBUJKCHHUEC THUIIOTC3bl; BBIABJICHUC 3aBUCUMOCTH  MCKIY
HcciIeayeMbIMHU BCINYHNHaAMMH, 00BsACHEHHE IMMOJIYYCHHBIX
PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/II‘/‘I n
3daKOHOB; YMCHHC [CJIaThb BBIBOJbI Ha OCHOBAHUHU ITIO0JIYUYCHHBIX

pe3yIbTaTOB)

YMeHHne  BBIIETATH  CYIIECTBEHHBIE  MPU3HAKH  CTPOEHUSA
OMOJOTMYECKNX OOBEKTOB: BHUJAOB, MOMYJSAIUI, MPOAYIECHTOB,
KOHCYMEHTOB, pEAYIEHTOB, OHOTEOlIEHO30B M OJKOCHCTEM;
OCOOEHHOCTH  TIPOIIECCOB  HACJIEICTBEHHOM  W3MEHYMBOCTH,
€CTECTBEHHOI'0 O0TOOpa, BUI000pa30BaHUsI, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTHUECKUX (DAaKTOPOB HAa OPTraHU3MBI,
MepeHoca BEHIECTB U IOTOKAa »JHEPruh B OIKOCHCTEMAX,
AHTPONOTCHHBIX M3MEHEHUW B 3KOCHUCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Onochepe

YMeHne TpUMEHSATHh TOJYYCHHBbIC 3HaHUS ISl OOBSICHEHUS
OMOJIOTMYECKNX TPOIIECCOB W  SIBJICHUW, JJIs  TPUHATHS
MPAaKTUUYECKUX PEIICHUA B TOBCEJHEBHOW JKHU3HU B IEJSIX
oOecrieyeHrss 0€30MAaCHOCTH CBOETO 3J0pPOBbS M 370POBbS
OKPYKaIOIIUX JIF0JIeH, COOII0/IEHUSI HOPM IPaMOTHOTO MTOBEICHUS

B OKpYXKalollel MPUPOJTHON Cpefie; MOHWMaHne HEOOXOAUMOCTH




WCIOJIb30BAaHUS JOCTHIXKEHUI COBPEMEHHOW OWOIIOTHH  JUIS

PairOHAJIbHOI'O ITPUPOAOII0JIB30BaAHUA

YMeHue pemath dJEMEHTapHble  OWOJIOTMYECKUE — 3ajadyH,
COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB M PHEPTUH B HIKOCHCTEMAX
(uernu nmuTaHUs)

YMeHue BBINOJIHATH JAa0OPAaTOPHBIE M HPAKTHYECKHE paboTHI,
coOroaTh mpaBwiia Ipu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM

obopymoBaHueM

YMeHue  KpUTHYECKH  OLEHHBATb M  WHTEPIPETHPOBATH
uHQOpMAIMIO OMOJIOTUYECKOrO COJEPKAHUS, BKIIOUYAIOLIYIO
NICEBJIOHAYYHBIE 3HAHMS W3 pa3IM4HBIX HCcTOYHUKOB (CMU,
HaYYHO-TIONYJIIPHBIE MaTepHalbl); pacCMaTpUBATh TJI00aJIbHBIC
HKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (HOpMHUPOBATH MO

OTHOICHHUIO K HUM CO6CTBCHHyIO IIO3HIIHNIO

10

YMeHue co3naBaTth COOCTBEHHBIC ITMCBMEHHBIE U YCTHBIC
cooOmieHusi, 0000m@as OHOJOTHYECKYI0 HH(POpPMAIUIO U3

HCCKOJIbKUX HCTOYHHUKOB, I'PaMOTHO HCIIOJIb30BaTh TTOHATHHHBINA

anmnapar OUOJIOTUU

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1 buosorus kak Hayka
11 buonorust — Hayka o xuBoil nmpupone. Pons Ouonoruu B popMuUpOBaHUU
' COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK
Metonsl TIO3HAHUS JKUBOH MPUPOABI (HAONIONECHWE, OSKCIICPUMEHT,
1.2 OTHCaHue, U3MEepEeHue, KIaccu(uKaius, MOJACTUPOBAHUE, CTATHCTUYECKAS
00paboTKa JaHHBIX)
2 JKvBble cCcTEeMBI U UX OpraHu3aIus
)1 Kupbie cuctempl (OMOCHCTEMBI) KaK TpPEIMET HW3YYCHHUS OHOJOTHH.
' CoiicTBa 6uocHcTeM U UX pasHOOOpas3ue
YpoBHH  oOpraHmzanu  OHOCHUCTEM: MOJIEKYJISIPHO-T€HETUYECKHHA,
2.2 KJICTOYHBIA, OPraHU3MEHHbINA, MOMYISIHOHHO-BUJOBOM, SKOCHUCTEMHBIN,

6uochepHbIit




XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE 3JIEMEHTBI: MAKpPOAJIEMEHTBHI,
MHKpO3JIeMeHThl. Bosma u muHepanbHble BemiecTBa. DYHKUMM BOIBI U

MHHECPAJIBHBIX BEHIECTB B KIICTKE. HOI[,Z[CP)K&HI/IG OCMOTHYECKOIo OanaHca

benku. CoctaB u cTpoeHHE O0EIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHHMBbIE aMHHOKHCIOTHI. AMHHOKHCIIOTHBIH COCTaB.
YpoBHU CTPYKTYphl OENKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpPHUYHAS,
TPETUYHAsT M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHUE CBOKMCTBA OEJKOB.
buonornueckune GpyHKIMN OCIIKOB.

®epMeHTHI — Owmonormyeckue Kkaramusaropbl. CrTpoeHue ¢epMeHrTa:
aKTUBHBIN IEHTp, cyOcTpaTHas cneunduaaocTts. KopepmenTsl. BuramMuHsl.

OTanuns (bepMeHTOB OT HCOPraHUYCCKUX KAaTaJIN3aTOPOB
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VYrimeBoapl: MoHOcaxapuibl (TJIIOKO3a, pubo3a u  Je30Kcupub03a),
nrcaxapuibl (caxaposa, JaKkTo3a) W MOoJHcaxapuabl (Kpaxmai, TIIHKOTEH,
eJUTF0II03a). bruonorndeckue pyHKIUU YTIeBOIOB.

Jlunuael:  TpuraMmepuabl, crepouabl, Gochomunuasl. [wapoduibHO-
ruipodoOHbIe cBoOicTBa. bronorndeckne GyHkuuu umuaoB. CpaBHEHHE

yrieBoaos, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPIruu

3.4

3.5

3.6

HyxneunoBeie kucnorel: JHK wu PHK. Hykneotuast — MoHOMepbI
HyKJIeMHOBBIX kucnoT. Ctpoenue u ¢pynkuun JHK. Ctpoenue u ¢pyHkuun

PHK. AT®: crpoenue u pyHKIHA
[lutonorus — Hayka o kjerke. KnerouHas teopus. MeTonbl HM3ydeHUs

KJIC€TOK

Knetka kak mnenmoctHas >kuBas cucremMa. OOIue NPU3HAKH KIETOK:
3aMKHyTasi HapykHas memOpana, Monekynsl JIHK kak renernueckuit

arrmapar, CUCTeMa CMHTE3a Oenka

3.7

3.8

Tunsl KJIETOK: 3yKapuoTHyeckas U mpokapuoTuueckas. OcobGeHHocTH
CTPOCHHUsI TPOKApHOTHUECKOW KieTku. KierouHnas cTeHka OakTepHid.
CrpoeHne 3ykapruoTHUecKo kiieTKu. OCHOBHBIE OTJIMYMS PACTUTENILHOH,

YKUBOTHON M TPUOHO KJIETKH

IToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOUHAs! CTEHKA, INIMKOKAJIMKC, X
¢byukuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. Lluromnnazma
u eé OpraHOU/BI. OnHomeMOpaHHBIE OpraHOUbI KJIETKU:
spomnazmatuueckass cerb  (OIIC), ammapar ['onbIku, JTU30COMBI.
[lomyaBTOHOMHBIE ~ OpraHOMABI  KJIETKM:  MHUTOXOHJAPHM,  IJIACTUIBI.

[TpoucxoxaeHrne MUTOXOHIPHIA U TuTacTu. Buasl mnactua. HememOpanHbie




OpPraHOM/bl KIJIETKH: PHOOCOMBI, KJIETOYHBIH LIEHTP, PECHUYKHU, >KTYTHUKH.

(DYHKHI/II/I OpraHoOu 0B KJICTKH. Bxmrouenus

3.9

Anpo — perynaropHblil neHTp KieTku. CTpoeHue sapa: siepHas 000s04Ka,

KapuoIuiasma, XpoMaTuH, AJPbIIIKO. XpOMOCOMI)I

3.10

4.1

TpchnopT BC€IICCTB B KJICTKEC
X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

OOMeH BemecTB, Wk MeTa0oIi3M. ACCUMUIIAINS (TUTACTUYECKHUI OOMEH) 1
JUCCUMIIALINS (SHEPTeTUICCKUI OOMEH) — JIBE CTOPOHBI €MHOTO IIpoIecca
Metabonu3ma. Tumbl oOMeHa BEmeCcTB: aBTOTPO(MHBIN U TreTepoTPOdHBIN.

Posb epMeHTOB B OOMEHE BEIECTB U MPEBPAILICHUH YHEPTUU B KIIETKE

4.2

@otocunte3. CBeroBas u TeMHOBas (a3l  (oTtocuHTe3a. Peakuuu
dorocunTe3a. DPdexTuBHOCTh HoTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3a IS
KU3HU Ha 3emie. BiausHue ycnmoBuil cpelnbl Ha (OTOCHHTE3 M CIOCOOBI
TIOBBIIIIEHUS €70 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTEe3. XEeMOCHHTE3UPYIONIHe OaKkTepuu. 3HaYCHNE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

4.4

4.5

5.1

DHepreTUyeckuii 0OMeH B KJeTke. Paciiernenue BemecTB, BHIJACICHUE H
AKKyMYJIUPOBaHHE PHEPrUM B KIETKE. DTambl dHEPreTUYECKOro OOMEHa.
I'mukonmu3. bpoxenne u ero Buabl. KucnoponHoe OKHCIEHHE, WIH

KJIETOYHOE JbIXxaHue. DPPEeKTHBHOCTh YHEPTETUIECKOTO 0OMEHa

Peakuuu matpuuyHoro cunrte3a. I'enermueckas wunHpopmauus u JIHK.
Peanu3zanus renetnueckoit HHGOpMaLy B KJIeTKe. [ 'eHeTH4eckuii Koa u ero
cpoiictBa. Tpanckpuniuss — Matpuunbelii cuHtre3 PHK. Tpancmauma —
6uocunre3 Oenka. KoxupoBanume amMuHOKHMCIOT. Ponbs pubocom B

OnocuHTese OeJKa

Hexnerounsie ¢popmbl )kxU3HU — BUpYCHI. MicTopust oTkpeiTus Bupycos (/1.1.
WBanoBckuit). OCOOEHHOCTU CTPOEHUS M KU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX W YEJIOBEKA, BBHI3HIBAEMBIC
BUpycamu. Bupyc ummyHonedpuumra yenoeka (BUY) — Bo3Oynutens

CIINda. ITpodunakTrka pacipocTpaHEeHHsI BUPYCHBIX 3a00J1eBaHUN
Pa3sMHOKEHNE ¥ HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Krnerounslii 1ukn, wiM >KM3HEHHBIH UK KiaeTku. MHTepdaza u mMurtos.
[Ipomeccrl, mpotekaromue B uHTepdaze. Pemmukamus — peakuust
matpuuHoro cuHTe3a JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN HaO0Op —
KapuoTurl. JIUMIOMIHBIA W  TalUIOMIHBIA ~ XPOMOCOMHBIE  HaOOPBHI.
Xpomatuasl. LluTomornueckre OCHOBBI Pa3MHOXKEHUSI U WHIMBHU1YaIbHOTO

Pa3BUTHA OPTaHHU3MOB.




Jenenune knerkn — muto3. Craaun Muto3a. Ilponeccsl, mpoucxoasamue Ha

Pa3HLbIX CTAAUAX MHUTO34. buonornyecknii CMBICIT MUTO3a

5.2

5.3
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@DopMBbl pa3MHOXKEHHS OPraHU3MOB: Oecrioioe 1 osnoBoe. Bupl Gecrionoro
pPasMHOXKEHUs: JIeJIeHUE HAaJBOE, MOYKOBAHUE OJHO- M MHOIOKJIETOUYHBIX,
criopooOpa3oBaHUe,  BereraTMBHOE  pa3MHOXeHHue.  VckyccTBeHHOe

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAYCHUEC JIA CCIICKIINN

[TonmoBoe pa3MHOXKEHHE, €TO OTINYHUS OT OECIOI0ro.
Meiio3. Cranun meiiosa. Ilponeccsl, npoucxoasdiue Ha CTaausax Meiosa.
IToBenenue xpomocom B meroze. Kpoccunrosep. buonornueckuii cMbICH U

3HauYeHue Meiio3a

['ameTtorenes — mpouecc 0O0pa3oBaHMs IOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH W sAM4HUKUA. OOpa3oBaHue M pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CriepMaTo30u, sileKIeTKka) — CliepMaToreHes u
ooreHe3. (OcoOEHHOCTH CTPOEHMSI SHLEKIETOK U  CIIEPMAaTO30HUI0B.

OmnogotBopenue. [laprenorenes

5.5

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPHOHANBHOE pa3BUTHE
(oMOpuorenes). OTambl SMOPUOHAIBHOTO PAa3BUTUS Yy MO3BOHOYHBIX
KUBOTHBIX: JIpOOJIEHUE, racTpysiuus, opraHoreres. [loctamOpuoHaibHOE
pasButHe. THUIBl TOCTAIMOPHMOHATBHOTO DPA3BUTHUSA: MPSMOE, HEMPSMOE
(mmumHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI,
CHOCOOHBIC BBI3BIBATh BPOXKIEHHBIC YPOJICTBA.

Poct u pa3surue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTE€HHUS: CTPOEHHUE

CECMCHHU, CTAAUN PA3BUTHA

HaCJ'IeI[CTBeHHOCTI) U UBMCHYMUBOCTHb OPraHN3MOB

6.1

IIpenmer u 3amaunm reHeTuku. lcTopms pa3BuTHs TreHEeTHKH. Bxiazg
POCCUHMCKMX U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETUKH. MeToJbl
TeHEeTUKU  (TMOPUAOJIOTHYECKUH, IMTOT€HETUYECKUH, MOJEKYJISpHO-
reHeTuuecknil). OCHOBHBIE TEHETHYECKHE TOHATHA. ['eHeTHueckas

CHUMBOJIMKA, UCIIOJIB3YyEMasd B CXEMax CerHlI/IBaHI/II\/'I

6.2

3aKOHOMEPHOCTH HACJIEI0BAHUS IPU3HAKOB, YCTAHOBJIEHHBIE I'. Menenem.
MonorubpuaHoe ckpeuuBaHue. 3aKoH eIuHOo00pa3usi THOPUI0B NEPBOIO
nokosieHus. [IpaBmio TOMMHMpOBaHMS. 3aKOH pacCILICIUIEHUS NPU3HAKOB.
I'mnoresa unctoTsl ramer. I1onHOE U HENOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpeliMBaHuWe. 3aKOH HE3aBHCHUMOIO  HAacJelI0BaHUs
IMPU3HAKOB. HI/ITOFCHGTI/I‘-IGCKI/I@ OCHOBBI )II/IFI/I6pI/I)IHOFO CKpCHIMBaHMs.
AHanuzupyroliee  CKpelmMBaHue. [cronb3oBaHHME — aHAIU3HPYIOILETO

CKpCIIUMBaHUA IUIA OIPECACIICHUA TCHOTUIIA ocobu




6.3

6.4

6.5

6.6

CueruieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana 1o
CLCIUICHHOMY HAcCIelOBaHHUIO TeHOB. Hapymienue cuenseHuss reHoB B
pe3ysbTaTeé KPOCCUHIOBepa. XPOMOCOMHAs TEOPHsl HACIECACTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEICHUE 10J1a. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBIL. ['OMOraMeTHbIe U rereporameTHsle opranusmMsl. Haciienosanue

IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3MeHYNBOCTSD. Buast U3MEHYUBOCTH: HEHACJEeICTBEHHAs u
HacieAcTBeHHass. Posb cpelbl B HEHACHEACTBEHHONM HM3MEHYMBOCTH.
XapakTepuctuka MOIU(PUKAIMOHHONW N3MEHYUBOCTH. BapranmoHHBbIi psijl 1
BapualMoHHas KpuBas. Hopma peakuun mnpusHaka. KosnuecTBEeHHbIE U
KAueCTBEHHbIE  NIpPU3HAaKM MU KX Hopma  peakuuu.  CBolicTBa

MOAU(PUKAITMOHHONW U3MEHYHBOCTH

HacnencTBeHHasi, Uiy TeHOTHIMYECKas, M3MEHUYHBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTb. Mel03 M MO0JIOBOI Ipolecc — OCHOBAa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTalmoHHass U3MEHYMBOCTh. Knaccudukanus myTanui:
FE€HHbIE XPOMOCOMHBIEC, T'€HOMHbIE. YacToTa M NPUYMHBI MYTAalMil.
Myrtarensbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHOU

n3menunBoctu H.U. Basuinosa

I'enetuka yenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METOJIbl T'€HETHUKHU
4eI0BeKa: TCHCAIOTHYCCKUH, OJIM3HEILIOBEI, LIUTOrCHETHYCCKHIA,
OMOXUMHYECKU, MOJIEKYJIIpHO-TeHeTHuYecKuil. COBpEMEHHOE OIIPEIEICHHE
TE€HOTHIA: TMOJHON€HOMHOE CEKBEHHpPOBAaHUE, T'€HOTHUIHPOBAHHE, B TOM
yucie ¢ momoniwio [11[P-ananu3a. HacaencTBeHHbIe 3a00JI€BaHKS YeI0BEKa:
reHHble 00JIe3HH, OOJIE3HW C HACJIEICTBEHHOW MPEeapacioioKeHHOCTHIO,
XpoMOocoMHBIE Oosie3HH. CoMaThueckue U TEeHEpaTUBHBIC MYTAaIlUH.
[TpuHIMIIBI 3A0pOBOTO OOpa3a JKU3HH, IUATHOCTUKH, MPO(UIAKTUKU U
JICUCHHUS TCHETHYICCKHUX OoJIe3HEH. Menuko-TeHETHISCKOe
KOHCYJIbTUPOBAHHUC. 3Haq€HI/I€ MeI[HHI/IHCKOﬁ TCHCTUKHU B MTPCAOTBPALLICHUN

1 JICUCHUH I'eHETHYECKHX 3a00JIeBaHUM YeIOBEeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexuus Kak Hayka M IpoLecc. 3apoKIeHHE CEJIEKIUU U JOMECTUKALUS.
Yuenne H.M. BaBumoBa 0 LeHTpax IPOUCXOXKICHUS U MHOT0oo0pasus
KYJIBTYPHBIX PAacTeHMU. LIEHTpBI MPOUCXOKAEHUSA NOMAIIHUX >KUBOTHBIX.
Copr, nopoaa, mramm

CoBpemMeHHbIE METO/IbI celeKIuu. MaccoBbIf U MHAWBUAYaAIbHBIN OTOOpHI B

CEJIEKIIMH pacTeHUH U )KMBOTHBIX. OlieHKa 3KcTepbepa. bin3zkopoacTBeHHOE




CKpemuBanue — HOpuauHT. Yncras nuHusa. CKpelUBaHUE YUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuwia. HepoacTBeHHOE CKpeulMBaHUE —
ayropunuur. OtganénHas rubpunuzanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 u MoJIy4eHHe MOJUIIONI0B. JIOCTHKEHUS CeNIEKIIMN PACTCHUH,

JKUBOTHBIX U MUKPOOPIraHNU3MOB

7.3

11 KITACC

buorexHonorus kak orpacib IPOU3BOJACTBA. |'€HHAass MH)XKEHEepHUs. DTalbl
coznanus pekomOunanTHoil JIHK u Tpancrennsix oprannsMoB. Kierounas
uHxeHepusa. Kierounsle KynbTypel. MHKpOKIOHAJIBHOE pa3MHOKECHHE
pacteHnii. KioHMpOBaHKE BBICOKOIIPOJYKTHBHBIX CEIbCKOXO3IHCTBEHHBIX
OpPraHu3MOB. DKOJOTHYEeCKHEe U 3THIecKue npodiemsl. MO — reneruuecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIeMeHT coO/iep:KaAHUSA

OBOJIIOLMOHHAs OMOJIOTHUS

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupgerenscTBa SBONIONMHU. [lal€eOHTONIOTHYECKHE: TOCIEI0BATEIBHOCTD
HOSIBJICHUS BUJIOB B MAJICOHTOJIOIMYECKON JIETOMHCH, MTEPEXOAHBIE (POPMBIL.
Bbuoreorpagudeckne: cxoAcTBO M pazinuue ¢dayH u (Iop MaTepuKOB U
OCTPOBOB. DMOPHOJIOrMYECKHE: CXOJCTBA U pa3IMyus SMOPHOHOB Pa3HBIX
BUJI0OB IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘IeCKI/ICZ T'OMOJIOTMYHBIC,
aHaJIOTUYHBIe, pPYAMMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKYISIpHO-
OMOXHUMHUYECKHE: CXOJACTBO MECXAaHH3MOB HAaACJICACTBECHHOCTH M OCHOBHBIX

MeTa0OJIMUECKUX MyTel y BCeX OPraHu3MOB

1.2

1.3

OpomtonmonHas Teopus Y. JlapBuna. IIpennoceuiku BO3HHUKHOBEHHS
JapBUHM3MA. J[BHIKYIIIME CHIIbI BOJIOLMHU BUIOB 10 JlapBUHY (M30BITOYHOE
pa3MHOXKEHHE IIpU  OrPAHMYEHHOCTH  PECypCOB,  HEOIpeAcIIEHHAs

M3MEHYUBOCTb, O0pH0A 3a CyIIECTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

Cunrernueckas teopus sBojounu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxkposBosmtouus. [Tonynsius kak eAMHKUIA BUAA U SBOJTIOLUH

1.4

JBmxyume cuibl (pakTopbl) HBOIIONUN BHIOB B MPpHUpOe. MyTallMOHHBIN
npouecc M KOMOMHATHBHAasT WM3MEHUYUBOCTH. llomynsuuoOHHBIE BOJHBI U
npeii¢g reHoB. M3omsums wu murpanus. EcTtecTBeHHBIH  0TOOp  —

HanpaBJSOMUi GakTop 3BoOLKH. POPMBI €CTECTBEHHOTO 0TOOpA.




1.5

[TprcnocoOaeHHOCTh OpraHU3MOB Kak pe3yiabTaT 3BoytoLuu. [Ipumepsl
npucnoco0IeHni y opraHu3MoB. ApoMOp(O3bl U UANOAIANTALINH.
Bung wu BugooOpasoBanme. Kpurepunm Buga. OcHoBHblE  (OpPMBI

BI/II[OO6p3,30BaHI/ISII reorpa(pnqecxoe, OKOJIOTHYCCKOC

MakposBomrorusi.  Dopmbl  3BONOLMU:  (DUIIETHYECKas, JAUBEPreHTHAs,

KOHBEPIrCHTHAA, IapaljiCiibHasi. HeO6paTI/IMOCTB 3BOJIIOIIUH

2.1

Bo3HuMKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJie

JloHayuHbI€ MpEICTABIEHUS O 3apPOKICHUM KU3HU. HayuHblie rumoresbl
BO3HUKHOBEHHUsI )KM3HU Ha 3emJyie: a0MOTeHe3 U MaHCIepMUs. XHUMHUUYeCKas
ABOJTIONHUA. DKCIEPUMEHTAIBHOE MOJATBEPKIACHUE XUMUUYECKOU IBOJIIOIUU.
HavanpHble sTambl Ouonormdeckoil sBomtonuu. [mmoresa PHK-mmpa.
IlepBpie Kn€TKU U UX 3BOMOLUSA. POPMUPOBAHUE OCHOBHBIX T'PYII KUBBIX

OpraHnu3mMoB

22

Pa3Butue xu3Hu Ha 3emiie 1o 3paM U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameo3oiickas 3pa U e€ mepuonabl: KeMOpPUUCKUH,
OpPJIOBUKCKUW, CUIYPUNUCKUH, JEBOHCKHHA, KAMEHHOYTOJIbHBIA, MEPMCKHIL.
Me3so30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3oiickass »pa u e€ mnepuoAbl: MaJIeOreHOBbI, HEOTCHOBBIH,
AHTPOIIOTCHOBBIM. XapaKTepUCTUKA KJIMMATa U TE€OJIOTMUYECKUX MPOIECCOB.
OCHOBHBIE 3Tanbl HBOJIOLUMUA PACTUTEIBHOTO U KMBOTHOTO MHpa.
Apomop(o3sl y pacTeHU# 1 )KUBOTHBIX. [losIBIIeHME, pacliBET U BEIMUPaHUE

TPpYIII )KUBBIX OPTaHNU3MOB

2.3

24

Cucrema OpPraHu4eCKOro MHpa KaK OTpPaXCHUC 3SBOJIFOIUH. OcHOBHBIE

CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

OBoroIUs yeraoBeKa. AHTPONOJOrUs Kak Hayka. Pa3Butue npeactaBieHnit
0 MPOUCXOXKJICHUH YesloBeKa. MeTo/ bl n3ydeHus aHTpornoreHesa. Cxojacraa
U pa3auuus YeloBeKa M KMBOTHBIX. CHCTeMaTHuYecKoe MOJIOXKEeHHE
YeJloBeKa.

HBwxyumme  cuiel  (paxkTopbl)  aHTpomoreHesa.  HaciencTBeHHas
U3MEHYUBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 >KHU3HH,

M3TOTOBJIEHUE OPYANUN TPYAa, MBIIUIEHUE, PEUb

2.5

OcHOBHBIE CTaINN U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenslid, YenoBek NpsAMOXoaamui, YenoBek HeaHAepTaIbCKui, YenoBek
pa3yMHbI. HaxoIKu HCKOIAeMBIX OCTaHKOB, BpEMs CYILECTBOBAaHUS,

o0JacTh pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAUS




2.6

YenoBeueckne packl. OCHOBHBIE OOJNBIIME pachl:  €BPOICOUIHAS
(eBpasuiickasi), HETpO-aBCTpAJOWAHAs (PKBATOpHAIIbHAS), MOHTOJOUIAHAS
(a3marcko-amepukaHckas). UepThl NPUCIOCOOIEHHOCTU IMpe/ICTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUA. EAMHCTBO udemoBeUYECKUX

pac. Kputuka pacuzma

OpranusMmbl 1 OKpy>Karolas cpea

3.1

DKoJorus Kak Hayka. 3aJjaud ¥ pa3esbl 3KOJI0rui. MeTo/ bl 3KOJIOTHYECKUX
UCCIIeIOBaHUM.  DKonoruueckoe MupoBos3peHue. Cpenpl  oOUTaHUS
OpraHU3MOB: BOJIHas, Ha3eMHO-BO3yLIHAs, MOYBEHHA,

BHYTPUOpPraHU3MEHHAs

3.2

Oxonoruveckue (axktopel. Krnaccudukamus skomorndeckux (HakTopoB:
abuoTnyeckue, OMOTUYECKUE U aHTPOTIOTEeHHBIE. J[eMCTBUE IKOIOTHYECKUX

(bakTOpOB HA OPraHU3MBbI
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Abunotndeckue (haKTOpHI: CBET, TEMIIEPATypa, BIaKHOCTh. DoTomepronusm.
[Ipucriocobnennss OpraHU3MOB K JCHCTBUIO aOMOTHYECKUX (DaKTOPOB.

buonornueckue PUTMBI
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buotnueckue  daktopel.  Buasl = OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIMS, XUIIHWYECTBO, Mapa3uTHU3M, MYTyajlu3M, KOMMEHCAIIU3M
(Hax1eOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaiu3M. 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUN MJIsi CYIIECTBOBAHMS OPraHU3MOB B

MMPpUPOAHBIX COO6H.[€CTB3.X

3.5

DKOJIOTHYECKHUE XapPAKTCPUCTHUKU TIOMYJIAIHU. OcHOBHBIE MOKAa3aTeNN
MOomyJaauuu: YUCJICHHOCTD, IINIOTHOCTD, POXKXKIACMOCTE, CMEPTHOCTDL, ITPUPOCT,

MUTpanus. I[I/IHaMI/IKa YUCJICHHOCTHU MOITYJIAIUU U eé peryisinunsa

4.1

4.2

Coo01recTBa 1 SKOJIOTUYECKUE CUCTEMBI

CooOuiecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHUIOBas,
IpOCTpaHCTBEHHas!, Tpoduueckas (numenas). Buasl-nomuHanTsl. CBsi3u B

OnolEHO3€E

Okonorudeckue cucrteMbl (3kocucteMsbl). Ilonstue 00 »skocucreme u
6uoreoneHo3e. OYHKIIMOHANBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB M IOTOK BSHEPruu B
skocucteme. Tpoduueckue (MUILEBBIE) YPOBHU 3KOCHUCTEeMBL. IluieBsie

OCIHu U CCTH. OCHOBHBIC TTOKAa3aTEINd YKOCHCTECMBEIL: 6H0Macca, mpoayKIus.




4.3

4.4

DKOIOTHIECKHUE nmupaMuJabl: MIPOAYKIUH, UYHUCICHHOCTH, OHoMaccHI.

CBolicTBa 3KOCUCTEM: YCTONYUBOCTD, CAMOPETYIISILMS, pa3BUuTHE. CyKIecCHst

[Ipupoansie 3kocUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
WIN IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonorndyeckoe M XO34HCTBEHHOE  3HAYEHHWE  arpodKOCUCTEM U
ypOOIKOCHUCTEM.

buopa3znoobpa3ue kak (akrop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emIie

Yuenue B.M. Bepnanckoro o Ouocdepe. ['paHuiibpl, coctaB U CTPyKTypa
ouocdepsr. XKusoe BeniectBo u ero Gpyakmun. OcodeHHOCTH OHOChEpPhl KaK
100anbHOM 3KocHCTEMBI. JIMHAMUYECKOe paBHOBECUE M OOpaTHas CBSI3b B
ounochepe. KpyroBopoTsl BemecTB 1 OMOTEOXUMHYECKUE ITUKITBI JIEMCHTOB

(yrnepoga, azota). 3oHainbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B buocdepe 3emiin. AHTPOIIOT€HHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE HKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHANFHOTO YIPABIEHUS MPHUPOAHBIMH pecypcamMu M HX

ucnonp3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI
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