rocyAapcTBeHHoe 0I01KeTHOe 0011e00pa3oBaTe/bHOE YUPekAeHHe cpefHss o01meo0pa3oBaTeabHas mKoaa Ne5
uMenn I'epos Coserckoro Corosza B.®. Kpasuenko ropoackoro okpyra Ceispans Camapckoii o01actu

PACCMOTPEHO I[TPOBEPEHO YTBEPXIEHO
Ha 3acepanuu [LIMO 3aM. aupekropa o YBP  aupexrop 'BOY COIL NeS r.
Co3panu

YUUTEIEH €CTECTBEHHO-HAYYHBIX
MPEIMETOB

A.C. IlapaBuna
E.A. 3otoBa M.A. Copokuna
Mpotokon Nel ot 28.08.25r [Tpuka3 Ne 109 /1 ot 29.08.2025r

C=RU, O=I'bOY COLU Ne 5. Cbi3paHu,
CN=CopokuHa MapuHa AnekcaHgpoBHa,
E=school5_ szr@samara.edu.ru

\ 00ccf5¢c80ab3ba9cf8
‘ ' ‘ 2025.08.29 13:16:35+04'00'

PABOYAS IPOTPAMMA
(1D 7222050)

yueOHoro npeamerta «buosiorusi. bazoBblii ypoBeHb»
s odyvarmuxes 10 — 11 kiaccos

r. Cei3panb, 2025 .



HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke HporpamMmbl MO OUOJOTHUU TEOPETHYECKYI0 OCHOBY st
OTpeJIeICHUs] MOAX0A0B K (OPMHUPOBAHUIO COJEPKaHUS Y4eOHOro mpeaMeTa
«buonorusi»  coctaBwiIM: KoHUenTyaneHble mnojoxenuas PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, COoJIepKaHUs, pE3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00 OOIMIMX LEIX U
MPUHLHNINAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmero o6pa3oBanus B Poccuiickoit dexeparuu, a Takke IOJOXKEHUS O
cnenuduke OMOIOrUM, €€ 3HAYCHUHU B MMO3HAHUM KUBOM MPUPOJIbI U 00ECIIeYeHUU
CYILLECTBOBAHMSI YeJIOBEYECKOro obmiecTBa. COIMNIACHO HAa3BaHHBIM MOJIOKEHUSIM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosiorun Ja€r MpeAcTaBlIEeHUE O LeIsIX, o0 oOuiei
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUXCS CpeACTBaAMU
yueOHOoro npeamera «buonorus», omnpenenser o0A3aTENbHOE MPEIMETHOE
COZIEp)KAaHME, €ro CTPYKTYpy, pacIpeieleHue N0 pas3lellaM W TeMaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUYEHUsI YYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH 00pa30BaTEIbHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpamme mno OHONOrMM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEIAMETHBIM pe3yibTaTaM
oOydyeHus B (POPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-TIIO3HABATECIHLHOM
NEeSATeTbHOCTH/YUEOHBIX JEeUCTBUI OOYYaIOIIMXCS IO OCBOCHHIO COJCpP>KaHUS
OMoI0rHYecKoro oopa3zoBaHusl.

B nporpamme no 6uosioruu (10—-11 kmaccel, 0a30BbIl YPOBEHb) peaqn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3y4Y€HMHM OHOJIOTHH, Ojarojgaps 4eMy B HeW
IPOCMATPUBAETCS HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHWM, CBSA3aHHBIX C
dbopMupoBaHrEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJOTMYECKOT0 MBIIUICHUS, TPEACTABICHUN O 3JJ0POBOM
oOpaze KU3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKpYXKaoIleh MPUPOJHOU cCpeje.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOr0 PaHra U CYUIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHHWM B MTOBCEIHEBHOM >KU3HU JUIsl PELICHUS MPUKIAIHBIX 3a/]1a4, B
TOM 4YHCJe: NPO(PUIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUI 4YeOBEKa, MEIUKO-
Tr€HEeTHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS SKOJIOTUYECKHU LEIECO00pa3HOTO
IIOBEJCHUS B OKPYXAOUIECH NPUPOAHON CpElie, aHAIN3a BIUSHUS XO3SUCTBEHHON
JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcuneHnue BHUMaHUS K TPUKIAAHONW HANpPaBIEHHOCTH Y4eOHOro mpeaMera
«buonorusy NpoANKTOBaHO HEOOXOAUMOCTHIO 00€CTIeUeHUs YCIIOBUM JIJISl pEIICHUs



OJIHOM M3 aKTyaJbHBIX 3aJlay IIKOJBbHOIO OMOJIOTMYECKOro 00pa3oBaHusl, KOTopas
npeanonaraeT GOpMHUPOBAHHE y OOYYAIOUIMXCA CIOCOOHOCTH alalTHPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAKOLIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpenHero o0IIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obecrneurBaeT (GOpMHUpPOBAHUE Yy OOYyYalOLIUXCS MPEACTABICHUM O
HAYyYHOM KapTHHE MHpa, paclupsieT U 000OIIaeT 3HaHUS O KUBOW mpupoje, e€
OTJINYMTENIBHBIX TMPU3HAKAX — YPOBHEBOW OPraHU3allMM WU HBOJIOLMH, CO3MAET
yCIOBUSI  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupojbl, (HOPMHUPOBAHUS
(GyHKIMOHATIBHOM TPaMOTHOCTH, HaBBIKOB 3/I0POBOTO W Oe3omacHoro obpasa
YKW3HU, YKOJOTUYECKOTO MBIILJICHHUS, ICHHOCTHOTO OTHONIIEHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHue OMOI0THS UMEET TaKXKe JJIsl pEIIeHUs BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  obmiero  o0pa3oBaHUs, COLUAIU3ALMH
oOyuaromuxcs. M3ydenue 6uonorun oOecrieuynBaeT yCaoBusl s GOpMUPOBAHUS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAllUOHHBIX ¥  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HHTETrpaluud OHOJOTMYECKUX 3HAHHUU C
MPEACTABICHUSIMU U3 JPYTUX y4EOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUSI O MPETHA3HAUYCHUU Y4YEOHOro mpenMera
«buonorus» COCTaBUIM OCHOBY JUISl OIpPEACNICHUS TMOJXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COJIEpkKaHUs, NPEACTaBIECHHOIO B MporpaMme Mo
OHOI0THH.

Ot60p coxaepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3HULIMKA KyJIbTYpOCOOOpPAa3HOTO0 MOJIX0/a, B COOTBETCTBUHM C
KOTOPBIM OOyYarolrecs: TOJDKHBI OCBOMTH 3HAHMS U yMEHHS, 3HAYUMbBIC IS
dbopmupoBanus 0oOIIEH KyJIbTYypbl, ONPEACIAIONINE aJCKBATHOE IOBEICHUE
yeJoBeKa B OKpY»Karollel MPUPOAHOM cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpakTUueckou aestenbHOCcTU. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIYaT OCHOBOU i (hOPMHUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alluU
OMOJIOTMYECKOro 00pa30BaHMsI.

CTpyKTypupOBaHUE COJAEpKaHUsA YYeOHOro MaTepuajlia B Iporpamme Io
OWOJIOTUM OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKMBOU MPHUPOIBI, O €€ YPOBHEBOW OpraHU3allid U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOoro mpeameta «buomorusy
BBIJICJICHBI CIIEYIONIUE COJep KaTeNibHble JIMHUM: «buonorus kak Hayka. MeToibl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cucremayn, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuUcTeMa M MHOrooOpasue OpPraHudecKoro MHUpay,
«OBOJIOLMS KUBOW MTPUPOIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3AKOHOMEPHOCTI.



[enr uzyuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBIAJIcHHNE  OOYYAIOUUMHUCS 3HAHUAMU O  CTPYKTYPHO-(DYHKIHMOHAIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra U MNpuoOpeTeHue yMEHUU
UCIIOJIb30BaTh ATH 3HAHUS IS TPAMOTHBIX JCHCTBUHA B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00ECTIIEUNBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOEHHE OOYYAIOUTUMUCS CHCTEMbl 3HAHUN O OHOJOTHYECKHX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyX aIluX OCHOBOM
JUIsl (POPMUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJIaX Hay4YHOTO MO3HAaHMs, CTPOCHWH, MHOT00Opa3uu U OCOOCHHOCTSIX JKMUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHHU3AINH, BBIAIOIMINXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoOllecCe aHalIMW3a JIaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTHH HAy4YHBIX B3TJIS/I0B, HWACH W TOAXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJIEHHE Yy oOOywaroummxcs oOmel KyabTypbl, (QYHKIHMOHAJIBLHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OLICHUBATh SIBJICHUS OKPY’KAIOIIEro
MUpa KUBOW MPHPOABI HA OCHOBAHWW 3HAHWUN M OMbITA, MOJYYECHHBIX NpHU
W3y4YeHUU OUOJIOTHH;

dbopMupoBaHre y OOYyYaOIIMUXCS YMEHHHA WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM IKHUBOM
MPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIIOACHUS STUUECKUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM [JIs TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XKU3HU IS
OLICHKH TIOCJIE/ICTBUN CBOEH JESITETFHOCTH MO OTHOIICHHUIO K OKPYKAIOIIEH cpejie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE U COONIOACHHE Mep NPOGUIAKTHKU
3a00JIeBaHHI.

B cucreme cpemnero obmiero oOpasoBanusi «buonorws», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISIIMM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBEeHHO-HAy4YHbIE TPEIMETHI.

Jlst m3ydenust Ouosiornuu Ha 6a30BOM YPOBHE CpeTHEro 00Iero o0pa3oBaHums
orBoauTcs 68 wacoB: B 10 kiracce — 34 vaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/IeJ10).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponp Oumonorunm B (QOPMHUPOBAHUU COBPEMEHHOW HAyYHOM KapTHUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl T0O3HAaHUS KUBOUM IPUPOABI (HAOIIOECHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, KiaaccuuKaius, MOJCIUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX).

JdemMoHcTpaumu:

[Toptpetsi: Y. Japun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOJIBD.

JlabopaTopHble U NIPpaKTH4YecKUue padoThbl:

[Ipaktnueckass pabora Ne 1. «Jcnosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aNMSL.

JKusbie cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHu3aliuu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBbIM, OPraHU3MEHHbBIN, MOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEO1IEHOTHYECKHUI), OrochepHbI.

JdemoHcTpaumu:

Tabnuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», « Y POBHH OpPraHU3aUU
YKABOW MPUPOIBD».

O6opynoBanue: Mmojaenb MoJiekyibl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHAUYECKHN COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBhI: MaKpPO3JIEMEHTHI,
MHUKpPO3JIeMEHThL. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpPAJIbHBIX BellecTB B KieTke. I[logmepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€IKOBOM MOJIeKYyJbl (TIepBUYHAs, BTOpPUYHAS, TpETUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CcBoiicTBa OenkoB. buojormyeckue
GbyHKIIUU OCIKOB.

®epmeHTsl — Ouonoruyeckue Karaimuzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIM 1LEHTp, cyOcTpatHas cneuupuyHocts. Kodepmentsl. Buramunbl



OTtnuuns pepMEeHTOB OT HEOPTraHMUECKHUX KaTau3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JI€30KCHpH003a),
aucaxapuibl - (caxaposa, JIaKTO3a) W ToJiMcaxapuiibl  (Kpaxmal, TJIUKOIeH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdoaunuasl, crepounsl. [mapoduILEHO-
ruapodobHbie  cBoicTBa. buonormueckue ¢yHknuu sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoHOMEDSI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Crpoenne n ¢pynkunu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIHIH.

[{uTosnorus — Hayka o kietke. KierouHas Teopust — npumep B3auMOACHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmme NpU3HAKH KJIIETOK:
3aMKHyTas HapyxHas memOpana, monekysbl JJHK kak renermueckuii anmapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHuYecKas M mpokapuoTuueckas. OcoOEHHOCTH
CTpOEHHUsI MpoKapruoTHYecKoM kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTJIWYUA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pynkuuu. [{uTomnnasma u eé
opranousipl. OnHOMeMOpaHHbie opraHouabl kietku: OIIC, ammapat Ionbmaxu,
I30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKHA: MUTOXOHJIPHUH, IUIACTHJIBI.
[Ipoucxoxxknenne MUTOXOHApUM u TactTua. Buael mmactun. HememOpanHbie
OpPraHOU/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. DYHKIMHA OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjapa: siaepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hwnarpammsbl:  «PacnpeneneHne XMMHUYECKMX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmumsr u cxemsl: «Ilepuonnyeckass TabauIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyYJIbl BOJIbI», «buocunTes 6enka», «CTpoeHue MOJIEKYJIIbl OeKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenne monexybt
AT®», «CtpoeHne 3yKapUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOW KIIETKW,
«CTpoeHrEe pacTUTENBHON KIETKN», «CTpOE€HHE NPOKAPUOTUYECKON KIIETKWY,



«CTpoeHue sipa KIEeTKN», «YTIeBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYJOBaHWE IS IPOBEICHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble M NpaKTHYeCcKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTalUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoOeHHUs KIETOK pPacTeHHI,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax u Mx
OMHICAHUEY.

Tema 4. ’KusnenesiTeJJbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JUCCUMMIIALUS (PHEPreTUUeCKUid OOMEH) — JIBE€ CTOPOHBI €IMHOr0 mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUM B TMOHUMAaHUU
MeTaboIM3Ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U rerepoTpodHbiid. Pons pepmeHTOB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3sl (orocuHTe3a. Peaxiuun
¢dorocunTeza. IpdekTuBHOCTh (HoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A AJIS KUZHU
Ha 3emiie. BiusiHue ycnoBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS! €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUE OaKTepuH. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciiersieHue BelecTB, BBIJICICHHUE U
aKKyMYJIMpPOBAHHE DHEPruM B KIETKE. OTambl 3SHEPreTUYECKOro oOMeEeHa.
['mukonu3. bpoxenue u ero Buibl. KHUCIOpoAgHOE OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzauus renetmyeckoil MHPopManuu B KJeTKe. ['€HEeTHMUeCKHil KOl M €ro
cBoiicTBa. Tpanckpunuus — Marpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Otambl TpaHchsauuu. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTM CTPOCHHMS M KU3HEHHOIO IMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHUW, >KUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BHY) — Bo3Oymurens CIIM]la.
OOpatHass ~ TpaHCKpUWIIIUS, peBepraza W  uHTerpaza. lIpodunmakrrka
pacrpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.



JdemMoHCcTpauMu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«OHepreTnueckuii oomMen», «Xmnoporiact», «Potocunare3y, «Ctpoenue J[HK»,
«Ctpoenue u QyHKIIMOHUPOBaHUE TeHa», «CuHTEe3 Oenkay, «['eHeTnueckuilt Komy,
«Bupycs», «bakrepuodarm», «Ctpoenue u >xu3HeHHbIN nukia Bupyca CIIN/a,
oaxTepuodaray, «Pemmmkarus JTHK.

ObopynoBanue: moaenu-anmuimkanuu «Yasoenue [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHUEe KIETKI», MojaeNb cTpyKTypsl JTHK.

Tema 5. Pa3MmHoKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIumiouaHbIN W TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMATH/IBI.
[{uToNorMyeckue OCHOBBI Pa3MHOKEHHUS W  HHIUBHUIYAJIbHOIO  pPa3BUTHUSA
OpPTraHHU3MOB.

Henenne xnetkn — muto3. Cragum murosza. IIpoueccsl, mpoucxonsimye Ha
Pa3HBIX CTAIUAX MUTO3a. BHONIOrH4eCKUii CMBICII MUTO3A.

[IporpamMmmupyemast TuOeib KJIETKU — arlonTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunpl 6ecnonaoro
pPa3MHOXEHUS: JEJICHHE HaJBOE, IIOYKOBAaHWE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KJIOHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYCHHE VISl CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECIIONOTO.

Meiio3. Cranuu meio3a. Ilpouecchl, MpoUCXOdlINe HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

['amerorenes — mporecc 0Opa3oBaHMsI TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBble kee3bl: CEMEHHUKU U SMYHMKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — TameT (CrlepMaTo3ouj], SHUIEKIeTKa) — CIepMaTOreHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SANWLEKIETOK U CHepMaro3ouaoB. OMiogoTBOpEHHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). DMOpUOHAIBHOE  pPa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, racTpyisiiusi, opranorere3. IloctamOpuoHanbHOE pazBuTHE. THUIIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsSIMOe, HempsiMmoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTUE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOZACTBA.

Poct u pasBurne pacreHunid. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOEHHE



CEMEHHU, CTA/INU PA3BUTHSL.

JdemoHCcTpaumu:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHS OpPraHU3MOBY», «JlBOWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BererartuBHOEe pa3MHOKEHUE
pactenuity, «J/lenenue knetku Oaktepuit», «CTpOEHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii nukn», «Pemmukanus JIHK», «Murtosy,
«Menosy», «llpsmoe n HenpsMoe pa3BuTue», «l'amerorenes y MIIEKONUTAIOMNX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHUKPOCKOTI, MHKpOIpEnapaThl «Cnepmato3ouasl
MJICKOIIUTAIOLIETOY, «SNIIEKIIeTKa MIICKONUTAaIomEero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJeNib-alIuIinKanus «JleneHue KIeTKu», MOJEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YecKHe PadoThbI:

JlaGoparopuas pabora Ne 3. «HabmroneHue MUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHS IMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacjiencTBEHHOCTh U MKBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mctopus pa3BuTHs reHeTUKHU. Poib uTonoruu
U SMOPHOJIOTHH B CTAHOBJICHUW TCHETHUKH. BKiIaa pOCCHHUCKHUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHYCCKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETUUeCKui). (OCHOBHBIE TI€HETUUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, yCTaHOBJIEHHBIE I'. MeHenem.
MonorubpuHoe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIJICHUS MNPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpenMBaHue. 3aKOH  HE3aBUCHUMOIO  Hacjiel0BaHUs
Npu3HaKoB.  lluTOreHeTHMYEeCKHWEe  OCHOBBI  JUTHOPHUIHOTO  CKPCIIMBaHMS.
AHanuzupyouiee ckpeumpanue. Mcnonb30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHIO I'eHOB. HapymieHnne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHI'OBEpA.

XpoMOCOMHasi TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKHE KAPTHI.

['enetnka mosa. XpoMOCOMHOE OmpeAeieHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMorameTrHble W TreTeporaMeTHbie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIC/ICTBEHHAS.



Ponp  cpenpl B HEHACIEOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEpUCTHUKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHbIN psi ¥ BapHaIlMOHHAS KPUBas.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KAauE€CTBEHHBIE MPHU3HAKU U X
HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBeHHasi, wiM TE€HOTUIMYECKAs, HW3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHYMBOCTh. Mei03 W TMOJIOBOM mporecc — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTannoHHas u3aMeH4nBocTh. Knaccudukanus MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUYuHBl MyTanuil. MytareHsubie (pakTopsbl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas Haciie1ICTBEHHOCTh U U3MEHUNBOCTb.

['enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJIOBeKa: TCHEATOTHUCCKIM, OJIM3HEI[OBBIM, [IMTONCHETUYCCKII, OMOXUMHYICCKHM,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE OIIPENICIICHHE reHOTHUINA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIJIE C MOMOUIBIO
[M[P-ananu3a. HacnencrBennole 3a00JeBaHUA YEIOBEKA: TEHHbIE OOJIE3HH,
OOJIE3HH C HACJEACTBEHHOW MPEnpacroNoKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUYECKUX
Oone3Heil. Menuko-reHeTHYecKkoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKA.

JdeMoHcTpanuu:

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

Tabmuiet u cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHUE MW €r0
LIATOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOTCHETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «/lurubpugHoe  ckpenMBaHHUeE»,
«llutonornyeckue  OCHOBBI  JTUTHOPUIHOTO  CKpeluBaHus»,  «Meios3y,
«B3anmMonencTBuEe AJUICNIBHBIX T€HOB», «l'eHeTmyeckue KapTbl pACTEHUM,
JKUBOTHBIX M 4eJOBeKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapuoTumbl 4YeloBeKa W KUBOTHBIX», «Buabl
U3MEHUYHUBOCTHY», «Moau(ukalroHHas W3MEH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoaeTU-anIUIHKAIA  «MOHOTHOPHIHOE CKpPEIUBAHUEY,
«Hemonmnoe nmomuHupoBaHuey, «Jlurnbpumnoe ckpemnmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKON ¥ MHUKpompemnapaT «Jlpo3zoduna» (HOpMma, MyTaluu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCeBHON.

JlabopaTropHble U IpaKTH4YeCKue padoThI:

JlabGopaTtopHas pabora Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO W
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEapaTax.



JlabopaTtopHas pabota Ne 6. «M3yueHne MoaupUKaIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema /7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOILECC. 3apOKIEHUE CENEKUUU U JOMECTHKALUS.
Yyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUU. LIEHTpBl MPOUCXOXKIAEHUS NOMAIIHUX KUBOTHBIX. CoOpT,
II0pPOJIa, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIUU. MacCoBBIM U MHAMBUIAYAIBHBINA OTOOPHI B
CEJEKIIMM pPACTEHUUW M KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBEeHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpenvMBaHUE YHUCTBHIX JIMHUU.
['ereposuc, unu rudpuaHas cuina. HepoacTBeHHOE CKpelllMBaHuE — ayTOpPUAMHI.
Otnanénnass rulpunmszanus u e€ ycnexu. VICKycCTBEHHBI MyTareHes H
MOJyYCHUE TOJMUIUIONIOB. JIOCTMKEHMSI CENEeKUMH PACTCHUH, J>XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. ITallbl
co3ganusi pexomouHanTHo JIHK wu TpaHcrennsix opranusmoB. Kiertounas
nkeHepus. Kiietounbie KynbTypbl. MUKPOKJIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiloHnpoBaHue BBICOKOIIPONYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

DKoJlorMyeckue W 3Thyeckue  npobiembl. MO —  reHeTHuYeckd
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. O.
HBaHoB.

Tabmuubr 1 cxembl: kapta «lIeHTpBl TPOUCXOXKIEHUS M MHOTo0Opa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHumity, «Otnanénnas ruopuausanus», «PadoTer akagemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OMOTEXHONOTUNY, «KJETOuHble KYJIbTYpbl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHKE: MYJISIKH TIJI0JI0B U KOPHETUIO0B TUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NPpaKTH4YecKue padoThbl:

Okckypenusi «OCHOBHBIE METOABI M JIOCTMIKEHHSI CEJNEKIMM PACTECHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO3SCTBO, J1a0OpaTOpHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. JBoIrOLIMOHHAST OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMOJOruM. BiusHuEe 3BOIIONUMOHHON TEOPUM HAa pPa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTtBa 3BOMIONUU. [laleOHTOIOTHYECKHE:  TOCIEN0BATEIBHOCTh
HOSIBJICHUST BHUJIOB B NAJICOHTOJIOTMYECKOM JIETONMUCH, MEpeXOoAHble (OPMBI.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHoONOrHUecKrue: CXOACTBA W pasiuuus 3MOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIIOTHYHBIE,
pPYJIMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAOOJIMYECKUX IyTeH y BCeX
OpPTraHHU3MOB.

OomonnoHHas teopus Y. [lapunHa. IIpeanocpulku BO3HHKHOBEHHMS
JapBUHU3Ma. J[BWOKylIMe CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPHU OIPAHMYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas reopus 3Botouu (CTI) u e€é oCHOBHBIE MOJIOKEHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUA U SBOJIOLIMH.

JBrokymne cuibl ((pakTopbl) 3BOJIOLMH BUAOB B MpUpPOAE. MyTallMOHHBIH
IpoLecC M KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIl 0TOOp — Hampasistommi ¢aktop 3Boonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Boitouud. [Ipumepsr
MPUCHIOCOOIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHble (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonorusi. PopMbl  HBONIOIUU:  (puiileTHYecKasi, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HeCHeMAIU3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHcTpaumu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuupl u cxembl: «Pa3zBuTre OpraHMueckoro Mupa Ha 3emiiey, «3apoIbIiin
MO3BOHOYHBIX  JKHBOTHBIX»,  «Apxeontepukc», «Dopmsl  OOopbOBI 32
cyuiectBoBanue», «EctectBeHHblit 0TO0p», «MHOro0Opasre COpTOB pacTCHUI,
«MHorooOpasue  mopon  KUBOTHbIX»,  «llomymsuuum»,  «MyTtanuoHHas



U3MEHYHUBOCTHY, «ApoMopdo3sl», «Wmmoamanranum», «OOmas mereHepaus»,
«/IBmwxkynmme cwibl 3Bomoumny, «Kapra-cxema wapiipyra mytemectBus Y.
Hapsunay», «boppba 3a cymectBoBanue», «IIpucnoco0i1eHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUA000pa3zoBaHUE», « IKOJOTUUECKOE BUA000PA30BAHUECY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIONOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOICHUN Y
KUBOTHBIX», MOJIe]Ib «OCHOBHBIE HANpPaBJIEHUS SBOJIOLUN», 00BEMHAS MOJEINb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapta wmupa, kKoiekuus «Dopmbel coxpaHHOCTU
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb anmumkanus «llepekpécr
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu (OpMbI KpPbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U IPpaAKTHYeCKHUE padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTrHUECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3emiie.

JloHay4dHble TpEACTABICHHUS O 3apOXKACHUU >KW3HU. HaydHble Tumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: aOuoreHe3 M TMaHCIepMUus. XUMHUYeCcKas
ABOJIONMS. AOWOTEHHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCHEPUMEHTATIBHOE MTOATBEPKACHUE XUMHUUECKOM 3Boonnu. HauanbHble STambl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3HM Ha 3emie mo spaMm M nepuojam. Karapxeil. Apxenckas u
npotepo3oiickast dpbl. llaneo3olickas 3pa u €€ TepUOAbl: KEMOPHUICKHM,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUM, MEJIOBOMU.

Kaiino3oiickas »3pa W €€ TMepuoabl: MaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMaTa U TeoJorhuueckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIBHOTO M KHUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYe€CKOTO MHpa KaKk OTpaKkeHHe dBOJIONUU. (OCHOBHBIC
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. PazBuTue npeacraBiieHHil o
MPOUCXOXKJICHUM YesioBeKa. MeToabl u3yuyeHusl aHTpomnoreHne3a. (CxojcrtBa u



pa3IuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 3BOJIIOLIUH YEJIOBEKA: aBCTPAIONMUTEKHU, YeloBeK
ymenel, YemoBek mnpsAMoOxonmsammi, YemoBek HeaHIepTalnbCKuM, Yenosek
pa3ymHbld. Haxonku HCKOMaeMbIX OCTaTKOB, BpEMs CYIECTBOBAaHH, OOIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

Yenoseueckue packl. OcHOBHbIE  OOJNbIIME  pachl:  €BPONECOUTHAS
(eBpa3miickasi),  Herpo-aBCTpajouJiHas  (dKBaTOpUajibHasi),  MOHTOJOUIHAS
(a3maTcko-aMepukaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpeICTaBUTENEH
YEJIOBEUECKMX pac K YCIOBUSAM CYIIECTBOBaHUA. EJNMHCTBO 4elOBEUECKUX pac.
Kpuruka pacusma.

JdemMoHcTpaumu:

[Toptpets: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipl u cxemsl: «Bo3amkHoBeHHEe COTHEYHOM CHCTEeMbI», «Pa3BuThe
opraHu4yeckoro mupa», «PacturenbHas  KieTtka», <«KuUBOTHas  KJIETKay,
«IIpoxapuoTnueckas kierka», «COBpeMEHHas CHUCTEMa OPraHMYECKOTO0 MUPAy,
«CpaBHEHHE AHATOMHYECKHMX 4YEpT CTPOCHUS YEJIOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAaXOAOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «lpeBHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBaHue: myspku - «[Ipoucxoxkaenne — denoBeka» — (OFOCTBI
aBCTPAJIONIUTEKA, MHUTEKAHTPOIA, HEAaHJEpTajblla, KPOMAHbOHIA), CIIECNKH WIU
U300pakeHHs] KaMEHHBIX OpYAHil TMepBOOBITHOIO YeNoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebsia), TEOXpOHOJOTHMYECKass Talnuua, KoJulekuus «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHble 1 NPpaKTH4YecKue padoThl:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PacTEHUM U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcHsi «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBEeIUECKUN My3eil).

Tema 3. Opranusmbl U OKpY:KaloIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3eibl IKOJIOTruU. MeTo bl SKOJIOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOUTaHUSI OPraHW3MOB: BOJIHAsI, Ha3eMHO-BO3AYIIHAs, TTOYBEHHA,
BHYTPUOPTraHU3MEHHAs!.

Okonornyeckue ¢aktopsl. Kiaccubukamuss 3sKoIorudeckux — (akTOpOB:



abuoTuyeckue, OMOTUYECKHUE M AHTPOIOTeHHble. JIeiCTBHE 3KOJOTMYECKUX
(bhaKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIEpATypa, BIaKHOCTb. POTONEPUOAU3ZM.
[TpucniocobOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHUEe OWOTHYECKUX B3aUMOAECUCTBUM [UIsl CYIIECTBOBAHHUSA
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnomyasuud. OCHOBHbIE IOKa3aTeld
NOMYJSLUMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOMYJISILIUA U €€ Perysusl.

JdemoHCTpauMu:

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuupbl u cxemsl: kapta «Ilpupognsie 30861 3eMuan», «Cpeapl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llomymsimum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU UHPY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHble M NpaKTH4YecKHe padoThbI:

JlabopaTtopnas pabota Ne 3. «Mopdosnoruueckue 0cCOOEHHOCTH PaCTEHUH U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEYCa».

[Tpaktrueckas pabora Ne 2. «[Togcuér MIOTHOCTH MOMYJISIIIUN pa3HBIX BUIOB
pacTeHUN.

Tema 4. Coo01ecTBa M 3K0JI0IrH4eCKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBasi). Buabl-momuHanTtel. CBsi3M B
ouoIeHose.

DKOJIOTUUECKHE CHUCTeMBbI (9Kocuctembl). llonstue o0 »sKocucreme u
ouoreornieHo3e. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: MPOJYIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (muuieBble) YPOBHH OSKOCUCTeMbl. lluieBble 1menu u CeTH.
OCHOBHBIE TIOKAa3aTENd SKOCUCTEMBI: Omomacca, MPOAYKIHS. DKOJIOTHYECKHe
nupamMubl: MPOIYKLIHMHU, YHUCIEHHOCTH, OuomMaccel. CBONCTBa HSKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOTEHHBIE ~ AKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.



buonornueckoe u X03s1iICTBEHHOE 3HAUEHHUE arpPOIKOCHUCTEM B YPOOIKOCHCTEM.
buopa3zHooOpasue kak @akrop ycroilunBocTu 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOoOpasus Ha 3eMIle.

Yuenne B. U. Bepnaackoro o 6uwocdepe. I'paHuiibl, coctaB M CTpyKTypa
ouocheprr. JKuoe BemiectBO u ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
ro0abHOM JKOCHCTeMBL. J[MHaMmuueckoe paBHOBecMe M oOpaTHasi CBsI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXUMUYECKUE UK AJIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuecTBo B Ouochepe 3eMian. AHTpOIIOreHHbIe U3MEHEHUs B Ouocdepe.
['1o6anbHbBIE IKOIOTMYECKUE TPOOIEMBI.

CocyiiecTBoBaHUE MPUPOIBI 51 YEJI0OBEUECTBA. CoxpaHnenue
Oropa3zHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBa paliMOHAIBHOTO
YIOPABJICHHUS TNPUPOIHBIMU pPECypcaMHM M HMX HCIONb30BaHUE. JlOCTHKEHUs
OMOJIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpaumu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpst u cxembl: «Ilumessle nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKOJOTMYECKas MHUPAMUAY,
«buocdepa u yenoek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOWHOTO  Jiecay, «buorneHo3 Bomoémay», «ArporueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JCWCTBHS Ha  Ipupony», «BaxkHedmme HMCTOYHHMKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BakHelIash COCTaBIIAIOIIAS
ounochepr», «DakTopel aerpaganuu nouBy», «llapHukoBbIl 3PdekT», «DakTopbl
paOaKTUBHOTO 3arps3HeHust Ouochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopot yraepozaa B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojenb-anmukanus «TunudHble OUOIEHO3bI», Tepbapuit
«PacTtutenbHble cO00IIECTBaY, KOJEKINH «buonieHo3y, «Bpeaurenn BaxHEHIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOdapud W KOJUIEKIMM pPACTeHUH U
YKUBOTHBIX, MPUHAAJIEKANIME K Pa3HbIM 3KOJOTMUYECKUM TpyliaM OJHOro BUJA,
Kpacnas xnura Poccuiickoii ®eneparuin, M300paK€HUS OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BHOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBnmuMBalOTCS TpeOOBaHUSA K pe3yibTaTaMm
OCBOCHHUS  OOyYalOIMMHUCA TporpaMM CpeaHero oOimiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX PE3ylbTAaTOB OCBOEHUs Ipeamera «buomorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONIME: OCO3HAHUE O0YYaroIIUMUCA POCCUNCKON
FPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpEACICHUI0, HaJlWyMe MOTHUBAllMU K OOy4YeHUIO  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJOTUYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIMUXCSl PYKOBOJICTBOBATHCA B CBOEH
JESTEIbHOCTH [IEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKAMH, MPUCYLIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYUE HSKOJOTMYECKOro IMPaBOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HECHHbIE TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMera «bHOJIOrus» JTOCTUTarTCs B
CANMHCTBE Y4YEOHOW ¥ BOCIUTATEIHLHOM JEATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHUS, CaMOBOCIHUTAHUSI H
CaMOpAa3BUTHUsS, PA3BUTUA BHYTPEHHEHW MO3WULMU JIMYHOCTH, IaTPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IMPABONOPSAKY, YEJIIOBEKY TPY/Ja U CTaplIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)XXEHUS, OEPEKHOTO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TPaJULMsM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOoro mpeamera «buonorusy
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarONuXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3WUIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA JEITEIBHOCTH B MPOLECCE PeAM3alMU OCHOBHBIX HAIPaBJICHUN
BOCIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HIINH 00YJarOIIETOCs] KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YE€OHBIX U MO3HABATEIBHBIX 33]1a4, BBHINOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENSITh COOCTBEHHYIO TMO3MUIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YyOEKICHUSMU, KYIbTYPHBIMHU IICHHOCTSAMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEJIBHOTO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMaHUTApPHOUW U BOJIOHTEPCKOU JEATEILHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh POCCHUICKOI IpaKIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY HAapoOAy, YYBCTBAa OTBETCTBEHHOCTH NIEPEN
PonuHol, ropmoctn 3a cBOM Kpai, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MPUPOJAHOMY HACJIEIUIO U MaMSTHUKAM TIPUPOIBI,
TOoCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUUCKMX YUYEHBIX B CTAHOBIECHUE U
pa3BuTHE OWOJIOTWMH, TOHUMAaHUS 3HAYCHHUs] OWOJOTMU B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHNS

OCO3HaHMUE JYXOBHBIX LIEHHOCTEW POCCUUCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0O W TPUHUMATh OCO3HAHHBIE PEILCHMUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJAa B TIOCTPOEHUE YCTOHYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIUTENSM, CO3IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



NOHUMaHUE 3MOIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nUecKkoro BOCHUTAHHS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pealu3alus 3J0pOBOro M 0Oe30macHOro o0pasza KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TMpPaBHI U HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHIATHH U OTAbIXa, peryisipHas (Qusnveckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJI HWHAMBHUIYAJIbHOTO ¥  KOJUIEKTHBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHHE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIUTAHHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTHUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW M COIHMATBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MpodeccrnoHaTbHON NeATENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oynaymed mnpodeccun MW peaJu30BbIBATH
COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOrHY€CKOr0 BOCIIMTAHMSA:

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOM KyJNbTYphl: TMPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TOCTYMIKOB W OICHKA WX BO3MOXKHBIX TOCICACTBUN  IJiA
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aJBLHOT0 XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYCHUH OHWOJOTHUU
3HaHWS W YMEHUS TPU PEIICHHH TPOoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
IPUPOAOINOIb30BaHUEM  (COONIOZEHUE  TpaBUJ  TOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE pPABHOBECUS B SKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HENPHUITUE JICMCTBHHM, MPUHOCSIIIMX BpPEI  OKPYKAIOLIEH
IPUPOJTHON Cpesie, yMEHHE MPOrHO3HPOBATh HEOIArOMPHUSATHBIE IKOJIOTUYECKHE



MOCJIEICTBUS PEANPUHUMAEMBIX JEUCTBUI U MPEJOTBPALLATH UX;

HaJIM4HME PA3BUTOIO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa JEeATENBHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMHU B II03HABATEJIBHONM, KOMMYHMKAaTUBHONW M COLMAJIbHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 3KOJIOTMYECKOU
HAIpPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YWTATEIBbCKOM KyJBTYpbl KaK CpeICcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHUEe cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poju B
(OpMUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUICHUS, CO3AAHUU LIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHHH HpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHOHM LMBUJIM3ALUU:
o0ecrieueHnss HOBOTO YPOBHSI Pa3BUTHUsI MEAMIIMHBI, CO3/1aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh pPECypCHble  MpOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 TIOOATBHBIX SKOJOTMYECKUX MpoOieM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYypcOoB M (OPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOIMUECKUX 3HAaHUW B LEJAX
NOBBIIIEHUd OOUIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydarouiuxcs, (hopmMupyeMoin
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs /Jis aHajuu3a U
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HAy4HbIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHust npo6JieM B peajbHbIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYCHHMIO HOBBIX 3HAHUW MO OHMOJOTHH B



COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMMU.
METAINIPEAMETHBIE PE3YJIBbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAa4UMble Ui (OPMHUPOBAHMS MHUPOBO33PEHUS OOyHarOUTUXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPaKarollue
LEJIOCTHOCTh HAy4yHOM KapTHUHBI MHpa M CHEHU(PUKY METOIOB TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CHUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleoBaHue,  HAONIOJEHHWE, U3MEpPEHUEe, OKCIEPUMEHT W JIPYTuX),
yHUBEpCabHbIe Yy4yeOHbIE JEUCTBUS (IIO3HABATENIbHBIC, KOMMYHHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaronne (dbopmHpoBaHue (yHKLIHOHATBHOM
IPAMOTHOCTH W  COLUMAJBHOM KOMIIETEHLIIMH OOYYarOIIMXCS, CHOCOOHOCTH
o0yyJaromuxcs UCIOJIBb30BAaTh OCBOECHHBIE MEXTUCIUTTTHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCaJIbHbIC yduyeOHbIE JEHCTBUS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIEeTO
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaaneHue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJIbHBIMU
NeCTBUSIMM:

1) 6a3oBble JJOrHYECKHE JeHCTBHS:

CaMOCTOSITeILHO  (DOPMyIMpOBaTh W aKTyalIM3UpPOBaTh  IPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHUS, KiiacCU(pUKAIIUKU, 000OIIEHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHATHUM (BBIJCIATh UX XapaKTEpHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTPENCIATh IETU JeATCILHOCTH, 3ajaBas IapamMeTpbl W KPUTCPHH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKUE TOHATHS JIJIs1 OOBSCHEHHUS (DaKTOB U SBJIICHHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMUECKHE paCCyXKIeHUs (MHIYKTUBHBIC, [EAyKTHUBHBIE, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMATPHUBACMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/ICITbHBIC CpencTBa TUISt IpeACTaBICHUS
CYIIIECTBEHHBIX CBsI3€i M OTHOIIECHUN B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKkKe  MPOTUBOPEYMH  pPa3HOTO  POJA,  BBIIBIEHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEHICHUS MPOOJEMBbI C YYETOM aHAIN3a MMEIOITUXCS



MaTepHalIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSIX  PEATBHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBILUIECHUE IPU PELLICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeliCTBUS:

BJIAJETh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM EATEIbHOCTH,
HaBbIKAMHU  paspelieHusi MpodiieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEILIEHUS MPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh pA3JIMYHbIE BHIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalIMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOW TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIYYCHHBbIE B XOJ€ PEIICHHs 3aJayd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LI€JICHANIPABICHHBIA MOUCK MEPEHOCa CPEICTB M CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO M MPAKTHUUECKYIO 00JACTH
XKU3HEJEATEIIbHOCTH;

YMETbh UHTErpUPOBATh 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE WJEW, NPEIJaraTb OPUTMHAJIbHBIE TOJIXOJbl M PELICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ mHpopManHeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(POPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax naHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
UH(GOPMALIMIO PAa3IMYHBIX BUJOB U POPM MPEACTABICHUS, KpUTUUECKH OLIEHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(opMyIMpOBaTh 3aPOCHl U NMPUMEHATh PA3IUMUYHbIE METObI IIPU MOUCKE U



otbope Ouosorndeckor MHMOpMalK, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS y4EOHBIX
3aj1ad4;

npuoOpeTaTh OIbBIT HUCHOJIb30BAaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (OpMYy  MpEICTaBICHUS
Oouonornueckoit HHPpopmauu (cxemsl, TpaduKu, AUArpamMMmbl, TaOIUIBI, PUCYHKU
" Ipyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ouonornyeckod uHPOpMALMEH: MNPUMEHATh XUMHUYECKHUEe, (U3HUECKHE U
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (PopMmyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPEoOpa3oBbIBATh  3HAKOBO-CHMBOJUYECKHE  CpEACTBA
HATrJISITHOCTH;

BJIQJIeTh ~ HAaBBIKAMHM  pACO3HABaHMS W 3alIMTHl  HH(POpPMAIUH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjajieHue YyHUBEPCAJTbHBIMUA KOMMYHHKATHBHBIMH J1€HCTBUSIMM:

1) o6menme:

OCYIIECTBJISATH KOMMYHUKAIIMHM BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTE WU TUCKYCCHM IO CYLIECTBY O0OCYXJaeMOil TeMbl (YMEHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXKIACHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpeiaracMon
3aJa4M, YYUTHIBATh UHTEPECHl MW COTJIACOBAHHOCTH TMO3HUIMHA APYTUX YYaCTHHUKOB
JManora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOaJbHBIC CpPEJACTBAa OOIICHUS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIOCOOAMM OOIICHHUS W B3aWMOJCHUCTBUS, MTOHUMAThH
HAMEPEHUs JAPYTUX JIOACH, MPOSIBISTH YBAKUTEILHOE OTHOIIEHUE K COOCCETHHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1esiITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIyallbHOM
paboThI IPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOABl COBMECTHBIX JCUCTBUH C y4E€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)I0TO YJieHa KOJUICKTUBA,;

OpUHUMATh  I[eJIM  COBMECTHOM  JIEATEIbHOCTH, OpPraHUW30BBIBATH U
KOOPJAWHUPOBATh ACUCTBUA NO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JCHUCTBHM,
pacrpeneniatb poiu ¢ y4€TOM MHEHUH Yy4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl



COBMECTHOI paboThI;

OLICHMBATh KA4E€CTBO CBOET0 BKJaJa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IIPOEKTHI, OLEHHWBATh HUIEHM C TMO3ULUUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBIISITh  MO3UTUBHOE CTPAaTErMYECKOE IMOBEACHHE B Pa3IMYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATHBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMH PEryJIsiTUBHBIMH JeHCTBUAMMU:

1) camoopranu3zanus:

UCIIONIb30BaTh OMOJOTUYECKHE 3HAHUS JUISl BBISIBICHUSA MpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpPAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI LEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJBHYIO JIESTEIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITh IUJIAH pPEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTEHUIH;

JABaTh OLICHKY HOBBIM CUTYAaIUsIM;

paclIMpsATh paMKH Y4eOHOIO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUI;

JieN1aTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYAULMU B
pa3HbIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  [IO3HABATECIILHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI pedIeKCUU NIl OLICGHKH CUTYyalluu, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLEHWBATh PUCKM W CBOEBPEMEHHO IMPUHUMATh PEIIEHUS MO HX
CHW>KEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTbl JPYTUX NPU aHaIU3€ pe3yJbTaToB
NESTEIbHOCTH;

3) npunsTHE CeOsT M APYTUX:



MPUHUMATH Ce0s1, MIOHUMAst CBOM HEAOCTATKH U JJOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX I[pU aHAM3€ pe3yibTaToB
JESITENIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYIHX HA OMIUOKHU;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C MO3UIIMH JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaThl OCcBOeHHs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieluduieckue s yueonoro npeamera «buomorus»
HAy4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNU U
peoOpa30BaHUI0 3HAHHM, BUJBI JACATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHUN B Pa3JIMYHBIX YUYEOHBIX CHUTYallMSIX, @ TaKXKE€ B PealbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C Ouoznorued. B mporpamme mnpeameTHbIe
pe3yibTaThl MPEACTABICHBI IO TOJAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs ydeOHOro npeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHMS, O BKIIAJE POCCUICKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUM, (YHKIIUOHATHHON
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJAEpkKAaHUE OHUOJOTMYECKUX TEPMUHOB M MOHSATHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTraboau3m (0OMEH BEIIECTB U MPEBpaIlCHUE
HHEPruMr), rOMeOocTa3 (CaMOperyJssilus), YpOBHEBas OpraHU3alvs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOYKLIUS ), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHEe Teopur (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpalibHasl J0TMa MOJEKyIsipHOH Owuonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 neHTpax MHOrooOpasusi u
MPOUCXOKIEHUS KyJIbTYpHbIX pactenuil H. V. BaBuioBa), onpeaensTe ITpaHULIbI
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIaJIETh METOJIaMHU HAYYHOTO TMO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMMCAHHWE >KUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUM, OpraHu3alus U MpPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBMXKEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXIy WCCICAyEeMbIMH BEIIMYMHAMU, OOBSICHEHHE TMOITYYECHHBIX
pEe3yJAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JI€JIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU



MPOLIECCOB: OOMEHAa BEIIECTB M MPEBPAILIEHUS SHEPTHHU B KIIeTKe, (POTOCHUHTE3A,
IUTACTUYECKOTO M HHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHS, HWHIUBUIYAJTbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHUYECKHUX
IIPOLIECCOB U SIBJICHHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHHU B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0Oe30IaCHOCTH CBOErO 3J0pOBbs M 3J0POBBSA
OKPYXAaIOIUX JII0JIeH, COOJII0/IEHUSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYyKarolen
OPUPOIHON cpefie, MOHUMaHHWEe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOTHIA Ul PalMOHAJIBHOTO
PUPOIONOIB30BaAHNS;

YMEHUE pEelIaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3a/layd Ha MOHO- H
TUTHOPUIHOE CKpPELIMBAHHUE, CLEIUIEHHOE HACJIEeI0BAHUE, COCTABIISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHMS JJIsl MpeIcKa3aHUsl HAacJIeJOBaHMs MPU3HAKOB Yy
OpPIraHHU3MOB;

YMEHUE BBINOJIHATH JIA0OPATOpPHBIE M IMpaKTUYECKHe padoThl, COOII0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh W MHTEPHPETUPOBATH HHPOPMAIIIIO
OMOJIOTMYECKOTO  COJAEpIKAHMs, BKJIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MacCOBOM MH(OpMaLMU, HAYYHO-TIONMYJISpHBIE
MaTepuabl), 3TUYECKHE AaCleKThl COBPEMEHHBIX MCCIIEIOBAHUNH B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011ass 6MoJIOrMUecKy0 HH(POPMAIMIO U3 HECKOJbKMX HWCTOYHHKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHONW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUICKUX U
3apyOeKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKUIHUOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPbIBAaTh COACpKAHHE OMOJOTMYECKHMX TEPMUHOB U TOHSATHIL:
BUJI, TIOMYJIALNSA, TeHO(OH, IBOJIOLUS, ABMKYIIHE CHIIBI ((PAKTOPBI) IBOJIIOLIMH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, JKOJOTUYECKHE (aKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LeNu MUTAHUS,
AKOJIOTHYECKas MUpaMuga, OuoreoreHos3, onocdepa;

yMEHHE U3JaraTb OHOJOTHYECKHE TEOpUH (IPBOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DHBOJIIOLMHU), 3aKOHbI WU 3aKOHOMEPHOCTH



(3apogpimeBoro cxoactea K. M. bopa, depenoBaHusi TJIaBHBIX HAmpaBlIeHUW WU
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTPEAENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OMKMCAHHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABIKEHHWE  THUIIOTE3bl,  BBISBIICHUC
3aBUCUMOCTH MEXIy HWCCICIyEeMBbIMH BEIIMYMHAMU, OOBSICHCHHE IIOTYYECHHBIX
pe3yibTaTOB, MCIOJb30BAHHBIX HAYUYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJIANHNH, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W JKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IEpEeHOca
BEIIECTB W IIOTOKA DSHEPIMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOTr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, NJISi TIPUHITHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHEBHOU
XKU3HU C IeNbl0 obOecrieuyeHus: Oe30MacHOCTH CBOETO 370pPOBbS M 370POBbS
OKPY>KaIOIIUX JIOACH, COONIIOICHUSI HOPM TPaMOTHOTO TIOBEJICHHUSI B OKPYKArOIIeH
IPUPOTHON cpene, TOHMMaHWE HEOOXOAMMOCTH WCIIONB30BAHUS JOCTHKEHUIM
COBPEMEHHOW OMOJIOTUH ISl PAallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHHUE pelaTh JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATH JIA0OPATOpPHBIE M MPAKTHUYECKHE PadOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIEHWBATh W HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 IICEBJOHAYYHbIC 3HAHUSA U3
Pa3IMYHBIX UCTOYHHUKOB (CPECTBA MAacCOBOM MH(MOPMAIMK, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  TJI00AJBbHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIC COOOIICHUS,
00001mast 6MoJIOrHYecKyr0 HHGOPMAINIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acos 35 Cnncok HTOroBbIX IVIAHUPYEMbIX Cnoco0
JIEKTPOHHbIE
N HaumMmenoBauue K - ( (l) p ) PE3yJbTaTOB C YKa3aHUEM HX OLlEHKHU
2 OHTPO.JI aKTHyec U (PPOBLIC
pa3e/oB U TeM P P P opmuposanus HTOIOBBLIX
n/n Bcero | bHBIE KHe o0pasoBaTeJbHbIE
MPOrpaMMbI IJIAHUPYEMbI
padoTsI padoThbI pecypchl X
pe3yabTaToB
c(hopMHUPOBaHHOCTH 3HAHUHN O MECTe M | Y CTHBIN
poJM OHMONOTHHM B CHUCTEME HAYYHOTO | Ompoc,
3HAHWsSI  €CTECTBEHHBIX HAyK, B | TECTUPOBAHHE
(hopMHUpOBaHUM COBpEMEHHOM
bubnmnorexa IIOK €CTECTBEHHO-HAYYHOH KapTUHBI MHpPa
buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c ¥ HAYYHOTO MHUPOBO33PEHMS, O BKJIAJIE
292 pOCCHﬁCKHx u 3apy6e>1<HLIx yqéHLIx-
OMOJOTOB B  pa3BUTHE OWOIIOTHH,
(GYHKITMOHATEHON IPaMOTHOCTH
YelnoBeKa JUIS PEIICHHS >KU3HECHHBIX
3aaaq
YMEHHUE  pacKpblBaThb  COJIepkKaHUE | YCTHBIN
OHMOJIOTUYECKUX TEPMHUHOB M TOHSTHH: |  OMpOC,
JKH3HB, KJIeTKa, OpraHu3M, | TECTHPOBAHUE,
R Bu6anorexa LIOK MeTaboau3M  (OOMEH  BEIeCTB U TEPMHUHOIOTH
NpeBpalieHie DYHEPruH), TOMEOCTa3 | eCKHUMH JTUKTaHT
1 https://m.edsoo.ru/7f4lc peBpatll prim), A
AX OpraHA3anns 292 (camoperyJsiwsi), ypOBHEBAs
e== OpraHu3aIms JKHMBBIX CHCTEM,
CaMOBOCTIPOM3BE/ICHUE
(penponykuusi),  HACJIEACTBEHHOCTb,
W3MEHYUBOCTH, POCT U Pa3BUTHE
yMeHHe u3naratb  Omosorumueckue | IlpakTuyeckas
XUMITYecKHii COCTAR Bubnmoreka IIOK Teopun (KJIETOYHAs, XpPOMOCOMHas, | pabora,
8 1 https://m.edsoo.ru/7f41c MyTallMOHHAs, [IEHTpaJbHAs [OTMa | YCTHBIN OIpPOC,
W CTPOCHUE KIIETKH 9
292 MOJIEKYJIIpHOU Onojiorun), 3akonsl (I. | TecTupoBaHue
Meungens, T. Moprana, H. .
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BapunoBa) w yuenms (0 LEHTpax
MHOroo0pasusi M  IPOUCXOXKICHHUS
KyJabTypHBIX  pacrenurd H. W
BaBunoBa), ompenensts TpaHdIBl KX
MIPUMEHUMOCTH K 5KUBBIM CUCTEMaM

YMEHUE  BBIACIATh  CYUIECTBEHHBIE | Y CTHBIA
MPU3HAKK BUPYCOB, KIETOK MIPOKAPHUOT |  OIMpPOC,
U JyKapuoOT, OJHOKIETOYHBIX W | TEPMHHOJIOIUY
YK H3HEIEATETBHOCTD bubnmnorexa IIOK MHOTOKJIETOYHBIX OpraHU3MOB, | ECKHUi
https://m.edsoo.ru/7f41c 0COOEHHOCTH  MPOIECCOB:  OOMEHA | JIHKTaHT,
KIeTKkn 292 BEIICCTB W MPEBPALICHUS SHEPTUU B | TECTUPOBAHHE
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO
" SHEPTEeTHYECKOTO oOmeHa,
XEMOCHHTE3a, MUT03a
YMEHHUE  BBIJENATh  CYIIECTBEHHbIE | Y CTHBIN
MPU3HAKK BUPYCOB, KIETOK MMPOKAPHUOT |  OIMpPOC,
W JyKapuoOT, OJHOKJIETOYHBIX W | TEPMHHOJIOIUY
MHOTOKJIETOYHBIX OpPTaHHU3MOB, | €C KUH
PazmHoxenue u .
Bu6mmoreka [JOK 0cOOEHHOCTH  TpolleccoB:  OOMeHa | JUKTaHT,
HHAMBUIYaJbHOC 1 hitps://m.eds00.ru/7f41c BEIIECTB M NPEBPALICHUA DHEPIMU B | TECTUPOBAHUE,
pasBuTHe 20 KJIeTKe, (POTOCHMHTE3a, IJIACTUYECKOro | IpaKTHYecKas
OPraHN3MOB &2 u SHEPIeTHYECKOTO 061\feHa, pabota
XEMOCHHTE3a, MUTO33, Meiio3a,
OIUIOIOTBOPEHUS, Pa3MHOXEHUS,
MHIUBHUAYaJIHHOTO pa3BUTHS
opranu3Ma (OHTOT€HE3)
YMEHUE pemarb 3JIEMEHTAapHbIE | YCTHBIN
TeHEeTHYEeCKHe 3aJjaud Ha MOHO- H | OIpoC,
Haciie IcTBeHHOCTh Bubmmoreka [TOK JUTHOpUIHOE CKPEIINBAHNE, |  TEPMHHONOTHT
1 U3MEHYHUBOCTD 15 https://m.edsoo.ru/7f41c CHSICICHESS HACICIOBAMHE, | €C K
COCTaBJISITh CXEMBl MOHOTHOPWIHOTO | JUKTaHT,
OpraHusMoB 292 CKpCIIMBAaHUS Ui  TPEJACKa3aHHWs | TECTUPOBAHMUE,
HacIeIOBaHUs MPU3HAKOB y | TpakTHyeckas
OpraHU3MOB pabota
Cenexuus bubnnorexa [IOK YMEHHE  NPUMEHATH HO6JIy‘~IeHHI>Ie VerHbIi
_ 3HaHUA UL 00BsACHEHHs | Ompoc,
OpraHh3MOB. https://m.edsoo.ru/7f41c OHMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, | TEPMHHOJIOTUY



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

OCHOBEI
OHOTEXHOIOTHA

292

JUTSL IPUHSTHS MPAKTUYECKUX PEelIeHU
B TIOBCEJHEBHOW JKHM3HU C IENbIO
obecrieyeHus: 0€30MaCHOCTH  CBOETO
3IIOPOBBSI M 3JI0OPOBbSl  OKPYKAIOIIUX
JOJIEH, coOIroACHUS HOpM
TPaMOTHOTO TIOBEJICHUS B
OKpy’Kalollled  NpUpOAHOW  cpene,
MOHVMaHHE HEOOXOAUMOCTH
UCIIONIb30BaHUS JOCTHYKCHUIN
COBpEMEHHOU ouosoruu u
OMOTEXHOJIOTUH ISl PaIlOHAIBHOTO
MPUPOJIOTIONHE30BAHUS

ec KU
JTMKTAHT,
TECTHPOBAHHE,
MPaKTHIeCcKast
pabota

8 PesepBHOE Bpems

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c

292

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34
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11 KIIACC

HaunmenoBanu

KoaunuecTBO 4acos

€ pa3JieJyioB U
TeM
NPOrpaMMbI

Bcer
o e padoThbI

KoHTpoabHbI

[pakTuyeckn
e padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

CnucoK HTOrOBBIX
IIAHUPYEeMBbIX
pe3yJbTaToB ¢
YKa3aHHEM UX
(opmupoBanus

Crioco0 omeHKn
HUTOI'OBBIX HJIaHpreMle
pe3yJbTaToB

IBOJIIOLIMOHHAS
ounoJsiorus

bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc7
4

YMEHHE PacKphIBaTh
COJIepIKaHue
OHMOJIOTUYECKUX
TEPMUHOB U IIOHSTHIA:
BUJI, TIOTTYJISIIHS,
reHo(oH 1, SBOITIONHA,
JBIDKYIINC CHJTBI
(dpaxropsr)

SBOJTIOIHH,
MPUCTIOCOOJIEHHOCTb
OpTaHHU3MOB,
BUI000pa30BaHUE,
9KOJIOTUUECKHE
(axTopsl,
9KOCHCTEMA,
MPOYICHTHI,
KOHCYMEHTBHI,
PEoYLEHTEI, enu
MUTaHUS,
9KOJIOTUYECKast
NUpaMHU/Ia,
OuoreoneHos,
ounochepa

VYerubiii onpoc Pemienue
MIPaKTUKOOPHEHTUPOBAHH
Bl X 337124

BosuukHoBeHme
U pa3BUTHE
JKHU3HH Ha
3emie

0.5

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc7
4

YMEHHE  U3Jararh
Ouosornieckre
TEOPUH
(9BOITFOITIOHHAS
teopus Y. JlapBuHa,
CHUHTETHYECKAsI

VYerblit onpoc Pemenue
MPaKTUKOOPHUEHTHPOBaHH
Bl X 337a4
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TEOPHs DBOJIOLNN),
3aKOHBI u
3aKOHOMEPHOCTHU
(3apOJIBIIIEBOTO
cxonctea K. M.
bapa, 4depenoBanus
TJIABHBIX

HarpaBJIeHUI u
myTel 3BoIonuu A.
H. CesepIiona,
yaeHust o ouochepe
B. n
Bepnanckoro),
OTIpeNIeNIATh
TPaHUIIBI 1704

IPUMEHUMOCTH K
KHUBBIM CUCTEMaM

Opranusmsl 1
OKpy’Karouiast
cpena

but6mmoreka [IOK

https://m.edsoo.ru/7f41cc?

4

yMEHHUE BIIAJIETh
METOJaMH HAyYHOTO
[IO3HAHUSA B
OHOJIOT M
HaOJFOIeHUE u
OIIMCAaHUE  KMBBIX
CHUCTEM, IMPOIECCOB
U SIBJICHU,
opraHu3arys U
MIPOBEICHHE
OHOJIOTMUECKOTO
IKCIIEPUMEHTA,
BBLIBIDKEHUE
TUIIOTE3BL,
BBISBJICHUE
3aBUCUMOCTH
MEXTY
HCCIICTyEMbIMU
BEJIMYMHAMH,
00BSICHEHHE

VYerubiii onpoc Pemenne
MIPaKTUKOOPHEHTHPOBaHH
Bl X 337a4
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MOy YEeHHBIX
Pe3yIbTaToB,
HCIIOJIE30BAaHHBIX
Hay4HBIX TOHSITHH,
TEOpUA U 3aKOHOB,
yMEHHue Jienarthb
BBIBO/JIBI Ha
OCHOBaHUU
IOJIYYEHHBIX
pe3yIbTaToB

Coo0mrecTtBa u
3KOJIOTUYECKUE
CUCTEMBI

bu6mmoteka [IOK

https://m.edsoo.ru/7f41cc?

4

YMEHUE  BBIIENATh
CYIICCTBEHHBIC
MPU3HAKU CTPOCHUS
OMOJIOTHYECKHUX
O0OBEKTOB:  BHUJIOB,
MIOMYJISILIUA,
MPOYIICHTOB,
KOHCYMEHTOB,
PEIyLICHTOB,
OHOreoleHO30B U
9KOCHUCTEM,
OCOOCHHOCTH
MPOLIECCOB:
HACIICICTBCHHOM
M3MEHYUBOCTH,
©CTCCTBECHHOT'O
otbopa,
BUJI000pa30BaHUs,
MIPHUCTIOCOOICHHOCT
u OpPTraHU3MOB,
JIEUCTBUSA
9KOJIOTHYECKUX
¢axTopoB Ha
OpraHu3MBbl,
MEePEeHOCa BEIIECTB U
[MOTOKAa DHEPIHH B
9KOCHCTEMAX,

VYerubiii onpoc Pemenune
IIPAKTUKOOPUEHTUPOBAHH
BI X 3a7a4



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

AHTPOIIOI'€HHBIX

H3MEHEHUH B
JKOCHUCTEMAX CBOEH
MECTHOCTH,
KpyroBopora
BEILECTB u
OMOreOXNUMHUYECKUAX
IUKJIOB B Onocdepe
bu6mmoteka [IOK
PesepBHOE
2 https://m.edsoo.ru/7f41cc?
BpeMs 4
OBIIEE
KOJIMYECTBO
34 25
YACOB I10

[TPOIT'PAMME
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HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KonuyectBo yacoB DJIeKTPOHHbIE
Ne nu@pposbIe
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Meroas! no3HaHus KUBOU IpUpoAsl. [IpakTudeckas

2 abota Ne 1 «Vcnionp30BaHuE pa3IMYHbBIX METOOB 1 0.5 bubamorexa [HOK
p ) P s ' https://m.eds00.ru/863e6122
IPU U3yYEHUH OMOJIOTMYECKUX 0OBEKTOB

3 buonornyeckue CucTeMBI, IPOLIECCHI U UX 1 bubnnorexa [IOK
U3Yy4YCHHE https://m.edso0.ru/863e6564

4 XHUMHUUYECKUH COCTaB KIIeTKU. Boja 1 MuHepaibHbIe 1 bubnnorexa [HIOK
conu https://m.edsoo.ru/863e674e

bu6mmoreka [IOK

5 b .C 0 1

CATKH. LOCTAR H CTPOCITHE HEIHOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOIOrMYeCKHEe KaTaln3aTOpPBl.

6 JlaGopatopHas pabota Ne 1 «3ydenue 1 05 bu6mmoreka [LIOK
KaTaJIMTHYECKOM aKTUBHOCTH (pepMEHTOB (Ha ' https://m.edso0.ru/863e6b72
pUMepe aMHJIa3bl WM KaTanas3bl)»

bu6mmoreka [IOK
7 v I 1
TICBOABRL. SHIHAR https://m.edso0.ru/863e6870
bu6mmoreka [IOK
H .ATO 1
8 YIJICHHOBRIE KHCHOTHL https://m.edso0.ru/863e6d5c
9 HUcrtopus u metoasl uzyuenus kinetku. Knerounas 1 bubnmnoreka [JOK



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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

TEOpHUs https://m.edso0.ru/863e6e88

10 KiteTka kak menocTHas )KuBasi CHCTEMA
CTpoeHue 3yKapruOTHYECKON KIIETKH.

JlaGopaTtopnast pabota Ne 2 «M3yueHue cTpoeHHs bubnnoreka HOK

11 KJIETOK PaCTeHUM, )KUBOTHBIX, TPUOOB U OaKTepHii 0.5 https://m.edso0.ru/863e6ff0
1101 MUKPOCKOIIOM Ha F'OTOBBIX MHKpOIIpenaparax u https://m.edso0.ru/863e716¢
WX OTHCAHUCH

bubmuorexa [JOK

12
OMEH BELIECTB HITH METACOTHIM https://m.edso0.ru/863e766¢

bubmuorexa [JOK

1 ) . X

3 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
N bu6mmoteka [IOK

14 uepretutieckuii 0bmen https://m.edsoo.ru/863e7aae
JKM3HEHHBIN TUKI KIETKH. [eTeHne KIeTKu.

15 Murto3. JlaboparopHnast pabora Ne 3 «Habmronenue 05 bubnuoteka [IOK
MHUTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha ' https://m.edso0.ru/863e7dc4
TOTOBBIX MUKpOIpenapaTax»»

bu6mmoreka [IOK
16 b .P
MocHHTEe3 Oenka. Peakius MaTpUyHOTO CHHTE3a httos://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 T —
pasciIs — dnocuTes benka https://m.edso0.ru/863e796e
Bbu6nmuoreka [IOK

1 H —

8 CIIETOUHEIE (POPMBI KH3HH — BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK

19 DopMBI pa3MHOKEHHS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e

20 Meiios bu6mmoreka [IOK

https://m.edsoo.ru/863e7f4a



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
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

OO0pa3oBaHue 1 Pa3BUTHE TIOJOBBIX KIECTOK.
OmnonotBopenue. JlabopatopHas padora Ne 4

Bu6muoreka [JOK

21 0.5
«M3y4eHne cTpOeHUs NOJIOBBIX KJIETOK HAa FTOTOBBIX https://m.edso0.ru/863e81b6
MHUKpOTIpernaparax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
JHBHILY p p https://m.eds00.ru/863e8436
23 I'eneTrka — HayKa O HACIEACTBEHHOCTU U bubnuoreka LIOK
M3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB. bu6nmoreka [IOK
MoHOoruOpuIHOE CKpEITUBAHKE https://m.edso0.ru/863e8878
o5 JurnOpuHoe ckpenuBanyue. 3aKOH HE3aBUCHMOTO bubmnoreka LIOK
HACJICIOBAHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeI0BaHNUE ITPU3HAKOB.
JIaGopartopnas padora Ne 5 «M3yuenne
26 e3 J'IiTale)B MOI:I)-IOFI/I6 HUIHOTO IZq ATHOPUIHOTO 0.5 bubmorexa LOK
pe3y pHA a pHA ' https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA TOTOBBIX
MUKpOTpenaparax
97 I'enetuka nona. HacnenoBanue mpu3HaKoB, bu6mmoreka [IOK
CIIEIUICHHBIX C IOJIOM https://m.eds00.ru/863e8c60
HM3MmenunBocTh. HenaciaencrsenHast U3MEHUYUBOCTD.
08 JlaGopatopHnas pabota Ne 6. M3yuenue 05 bu6mumoreka [LIOK
MO (PHUKAIIMOHHON U3MEHUYNBOCTH, IOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO Psifia ¥ BAPUALIMOHHOM KPUBOW»
Hacnencresennas n3ameHUUBOCTh. JIabopaTtopHas
29 a60T:[ Ne 7. «Ananuz mytauumii 035(1)HJ1pH Ha 0.5 bubmmorexa [OK
p T yrat y p ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
b K
30 I'enerunka uemoseka nbmorexa L0

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHeIil ypok. O6001IeHNE TIO TEME

31 1
«HacnencTtBeHHOCTh U K3MEHYMBOCTHh OPTaHU3MOB)
Bu6muoreka [JOK
2 1
3 Ceneii Kax Hayka u npouecc https://m.eds00.ru/863¢9214
33 MeTobl ¥ TOCTUKEHUS CENIEKLIMU PACTECHUN U 1 bubnnoreka [IOK
SKABOTHBIX https://m.edsoo.ru/863e9214
34 BroTexHOIOTHs Kak 0Tpaciib IIPOU3BOICTBA 1 bubmmorexa [OK
p P A https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME



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

11 KIIACC

Kosun4vecTBO 4acos JIeKTPOHHbIE
Ne uugposbie
. Tema ypoka Beero Kontpoabubie | IIpakTnueckue By p—
padoTbI padoThbI pecypebi
1 OBOJIIOLMS U METO/IbI €€ N3YUYEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS IPEACTABICHUH 00 1 bubmmoreka [JOK
SBOJIOLUH https://m.edso0.ru/863e9570
bubnnorexa [JOK
3 Miripossoiorts 1 https://m.edso0.ru/863e9cle
[Tomynsitust kak eMeHTapHas eANHUIA BUA U
sBostouu. JlaboparopHas padora Ne 1 bubanorexa [IOK
4 1 0.5
«CpaBHEeHHE BUI0B IO MOP(HOJIOTHYECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO)
5 JBmxyiire cuiibl (37eMeHTapHbIe (PaKTOPHI) 1 bubmuorexa [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBenHsblIi 0T60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbratrhl 3BOMIOIMH: TPUCTIOCOOIEHHOCTD
- OpraHu3MOB U BU000pazoBanue. JlabopaTropHas 1 05 bubmuoteka [IOK
pabota Ne 2 «Onucanue npucrnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIBLHOTO XapaKTepa
8 HampaBnenus u myTH MakpO3BOJIIOLIUN 1 Bubmrorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs sBOIOIIMH
10 Wcropus xu3Hu Ha 3emiie U METOABI €€



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
https://m.edsoo.ru/863e9c1e

W3y4YEHUs

11 ['unoresbl IpoOUCXOXKAEHNS KU3HU Ha 3eMIIe buomiorexa LIOK
https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMIie 10 3paM U IepruoiaM bubmmorexa LIOK
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3Tarbl HBOJIOLUHU PACTUTEIHHOTO U

13 #KUBOTHOTO Mupa. [TpakTrueckas padora Ne 1 05 bu6mmoteka LIOK
«3y4eHne HCKOIIaeMBbIX OCTATKOB PACTEHUN 1 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKITHSIX)

14 CoBpeMeHHas cucTeMa OpraHMyeckoro Mupa bubmiorexa LIOK
https://m.edsoo.ru/863ea48e
bubnnoreka [IOK

15 DBOJIOIMS YelIoBeKa (aHTPOIIOTEHE3) https://m.e dsoou.ru 18636aC2C

16 JBuxyiue cuibl (pakTopbl) aHTPOIIOreHe3a 5;:2?;;12@25&31;6 3eaddd

17 OCHOBHBIE CTaJIMH IBOJIIOIUH YEJIOBEKa

18 YenoBeueckue pachl U IPUPOIHBIE aaNTal[H bubanorexa [IOK

YeJl0BeKa https://m.edsoo.ru/863eaea2
19 Peseprubiit ypok. O600111€HE 110 TEME
«BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMiie»

20 DKoJIoTHs KaK HayKa

21 Cpenpl 00uTaHUS M SKOJIOTUUECKHE (PAKTOPHI E;I‘?SH;I;ZZizﬁ(jEG Seafec
Abuotnueckue (axropsl. JlaboparopHas padora
Ne 3. «Mopodonoruueckue 0coOeHHOCTH

22 pacTeHMi U3 pa3HbIX MECT OOUTAHUSD. 0.5 bubmmorexa LIOK

JlaGopaTtopHnas padota Ne 4. «BnusiHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJICYCa)

https://m.edso0.ru/863eb10e



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

bubnuorexa [JOK

23 | buomieckite paxTopst 1 https://m.eds00.ru/863eb348
DKOJIOTMYECKHE XapaKTEPUCTHKH OIS IUH.
24 [paktuueckas padora Ne 2 «[loxcuér maoTHOCTH 1 0.5
TIOITYJISIIIUE Pa3HBIX BUJIOB PACTCHHIA»
bubmmoreka [IOK
25 Coo01recTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsoou.ru/863eb46a
bubmmoreka [JOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) 1 https://m.e dso;.lru 1863eh46a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 Dxosioruueckue nupamusl. CBoKMcTBa 1 Bubmaorexa IIOK
sxocucTem, CyKueccHs https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 bruocdepa — rimobanpHas SkocucTeMa 3eMiTn 1 ]r?tlfr?sj:jll;l;ijt?);.lrz)/léwebb%
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS OMOC(EphI 1 ]r?tlfr?sj:jll;l;.l;t?);.lrz)/;%b 416
32 YenoseuecTBO B buochepe 3emiu 1
33 CocyIecTBOBaHHE MIPUPOJIBI M YETIOBEUECTBA 1 bubamorexa [OK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HE TEMBI 1
«Coo0011ecTBa 1 9KOJIOTHIECKHE CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10O 34 25

[TPOI'PAMME



https://m.edsoo.ru/863eb348
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

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 MporpaMMmasI CpeaHET0 06mer0 OﬁpaSOBaHI/IH

CdopmupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIOTUH B CHCTEME
HAy4YHOT'O 3HAHUS ECTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTeCTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Owosoruu; (YHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHU3HCHHBIX 3aJla4d

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: KU3HB, KIETKA, OpraHu3M; MeTabonu3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCTa3 (cCaMOperyJysius), YypOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CAMOBOCIPOU3BEIACHUE (PEHPOLYKIIHS),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMeHnue uznaraTte OMOJIOrMUECKUE TEOpUH (KJIETOYHasl, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H.W. BaBunosa) u
yueHHsI (O LIEHTpax MHOrooOpas3usi M TMPOUCXOKICHUS KYIbTYPHBIX
pactenuii H.11. BaBuiioBa), onpenensiTe rpaHulibl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TO3HAaHUA B OHOJIOTHH
(HabnrofieHre M OMHCAHME JKUBBIX CHCTEM, MPOIECCOB W SIBJICHMIA,
OopraHu3amnusi M TPOBEACHHE OHOJIOTHUYECKOTO OIKCIEPUMEHTA,
BBIIBIKEHHE  THIIOTE3RI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE TIOMYyYEHHBIX PE3yJIbTaTOB,
WCIONb30BAHHBIX HAYUYHBIX MOHSATUM, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHHHU IMOJTYYCHHBIX pCByHBTaTOB)

10 KJIACC

Kon
NPoBepPsIeMoOro
pe3yJabTara

1

2

3

4

5

YMeHue BBIICIATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIeCTB |
MIpEeBpaIeHUs] DHEPrUu B KIETKE, (OTOCHHTE3a, TIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKEHUS,  WHIWBHIYaIbHOTO  Pa3BUTHSA

opraHu3ma (OHTOTE€HE3)




YMeHue OpUMEHSTh TOJy4YeHHbIE 3HAHUS NI OOBSICHEHUS
6I/IOJIOF MYCCKUX MPOLECCOB U HBHCHHﬁ, IJId TIPUHATUSA TPAKTUYCCKUX
pelIeHri B MOBCEHEBHOM JKU3HU B 1IeNIAX o0ecredeHus 0e30MacHOCTH
CBOETO 37I0POBbSI U 3/I0POBbS OKPYKAIOIIUX JIIOIeH, COOTIOACHHS HOPM
rPpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH IMPUPOAHON  CpEAE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA ILOCTI/I)KGHI/Iﬁ
COBpEMEHHOM Ouonoru u OWOTEXHOJNOTUH IJIs PpalMOHAIBLHOTO

IpUPOAO0IIOJIb30BAHUA

VYMmenune pelaTtbh JJICMCHTAPHBIC I'CHECTHUYCCKUEC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAHHUE, CLCIIJIICHHOC HACJICAOBAHUEC, COCTABIIATH
CXCMbI MOHOFHGpI/II[HOFO CKpCIIUBaHHUA JJIsL npeackKasanus

HacJIeJOBaHUA IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIONHATH J1A0OpAaTOpHblE M IpakTHYecKue padoThl,
coOmogaTh TpaBwia Npu padore ¢ y4eOHBIM U J1abOpaTOPHBIM

000pyI0BaHUEM

YMeHue KpUTHYECKH OLEHUBATh U HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3auyuHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsipHBIE MaTepUabl);
STHUYECKHE acCleKThl COBPEMEHHBIX HCCIEAOBAHUM B OHOJIOTHH,

MCIHIINHC, OMOTEXHOJIOTHH

10

YMeHue co3iaBath COOCTBEHHbBIE TUCHMEHHBIC U YCTHBIE COOOIIEHUS,
0000111ass 6MOJIOTHYECKYI0 UHPOPMALIMIO U3 HECKOJIBKUX HMCTOUYHHKOB,

T'paMOTHO HCIIOJIB30BAaTh MOHSITANHBIN arrapar OMOJI0ruNn

11 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI CPeIHEro 0011ero 0opa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE€ W POJM OUOJOTHU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIC POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouonorun; (yHKIIMOHATHHOW TPAaMOTHOCTHU YEIOBEKA MJIsi pEIIeHUS

KU3HCHHBIX 3aJ]a4

YMeHue packpblBaTh COZIEpKaHHE OHOJOTMYECKHX TEPMUHOB H

MMOHSTHH: BUJ, TIOITYyJIALHA, I‘GHO(bOHII, OBOJIIOLUA, ABWIKYIIUC CHUJIbI




(daxTopsr) IBOJTIOINH, MPUCIIOCOOICHHOCTD OpPTaHU3MOB,
BU000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, IKOCHUCTEMA,
MPOJIYIICHTHI, KOHCYMEHTBI,  DPEIYICHTHI, Henu  MUTaHUs,

IKOJIOTHYECKas MIpaMuIa, OuoreoreHos, onocdepa

YMenue uznaratb OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTeTMYeCKas  TEOpHUs  DSBOJIIOLMK), 3aKOHBl U
3aKOHOMEpHOCTH (3apoasiuieBoro cxoncrsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasiaeHuil u nyrei spomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHajackoro), omnpenenaTh  TpaHHUIBl  UX

MMPUMCHUMOCTH K )XHUBBIM CUCTCMaM

YMeHue BraAeTb METOJaMH HaydyHOTO T[IO3HAaHHA B OHONOrHH
(HaOmro/leHNe W OIMCAaHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUIA;
OpraHmW3als W MPOBEJICHUE OMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBU)KCHUE  THUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIICIyeMbIMH BEJIMYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHSATHH, TECOPUH W 3aKOHOB, YMEHHUE

ACJIaTh BbIBOJbI HA OCHOBAHHWU ITOJTYYCHHBIX pCSYHbTaTOB)

Ymenue BBIJICTISITh CYIIIECTBEHHbBIE MIPU3HAKH CTPOCHUS
OMOJIOrMYECKUX  OOBEKTOB: BHJOB, MOMYJALMH, NPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoLeHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJIE/ICTBEHHOM W3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEHUCTBUS SKOJOTMYECKHX (HAaKTOPOB Ha OpraHU3MBI,
MepeHoca BEIIeCTB M MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
M3MEHEHHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U

OMOTeOXMMHUYECKUX IIMKIIOB B Onochepe

YMmeHne IMPHUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA 00BICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHUM, U MPUHATUS NMPAKTHUECKUX
pelIeHHii B TOBCEITHEBHOM KHM3HM B LIEJsIX oOecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOIIUX JIOAEH, COOIOAEHNS HOPM
TPAMOTHOIO TMOBEIEHUS B  OKPYXKAIOUIEH NPUPOJHOW  CpEXE;
IIOHMMAaHHE HE00XO0AUMOCTH HCIIOJIb30BAHHUS JIOCTH>KEHU N

COBpCMGHHOfI Oouosoruu AJI paliMOHAJIBHOTO IPUPOAOIIOJIB30BaHUS

YMenue pelmiaTb 3JICMCHTAPHBIC OMOJIOTNYECKHUE 3aaa4u, COCTaBJIATH

CXEMBI ITIepeHOoca BEIIECTB U SIHEPTHH B SKOCUCTEMaX (LI€TIH TUTAHUA)

VMeHHEe BBINONHATH JIAOOPATOpPHBIE W MHPAKTUYECKHE PaboTEI,
coOmoaTh mpaBuiaa Hpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

000pyI0BaHEM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHPOBATh MHPOPMAIUIO
OHMOJIOTMYECKOT0 COJIEPIKaHUsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3ianuHbiX UCTOYHUKOB (CMU, HayyHO-TIONYJsSpHBIE MaTepHAalIbI);

? paccMaTpuBaTh ri100aJIbHbIC IKOJIOTUYECKUE POOIIEMBI
COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIICHHWIO K HUM COOCTBEHHYIO
TIO3UIIHIO
YMeHue co3aBath COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHUS,
10 0000111251 GHOJIOrMYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKMX UCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATUMHBIN arrapar OHOJIOTHH




HHPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

buosnorns kax HayKa

11

Buonoruss — nayka o xwuBoi npupone. Poms Ouonoruu B (GopMupoBaHUH

COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAyK

1.2

MeToap! O3HAHUS KUBOK MPUPOBI (HAOIIOIEHUE, SKCIIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccuukanus, MOJIEIUPOBaHUE, CTaTUCTHUYECKass 0OpaboTka

JTAaHHBIX)

JKuBble cucTeMBI U X opraHu3anus

2.1

JKuBble cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonorun. CBoHCTBa

OMOCHCTEM M MX Pa3HOOOpasue

2.2

ypOBHI/I OpraHu3anuu OHOCHCTEM: MOJ'ICKy.]'IHpHO-FeHCTquCKHﬁ, KJIGTO‘IHBII‘/'I,

OpraHu3MEHHBIH, OIS IIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrochepHbIii

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTAB KIIETKA. XUMHUYECKUE BJIEMEHTBI: MaKpOJIEMEHTHI,
MHKpO3JIEMEHThI. Boga u muHepanbHble BeliecTBa. DYHKIMU BOIBI U

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HozmepxcaHHe OCMOTHYECKOr0 OaraHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamMeHuMble M 3aMEHUMBIE aMHUHOKHCIOTBL. AMHMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYphI OETKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHASL, TPETUUHAS
Y YeTBEpTUYHAs CTPYKTYypa). XUMHUECKHUE CBOMCTBA OeskoB. buonornyeckue
(GyHKIIMN OEIKOB.

®epMeHThI — Onoorndyeckue katanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN
HEeHTp, cyOcTpaTtHas crneunpuyHoctb. Kodpepmentsl. Butamuupl. OTnuuns

(GhepMEHTOB OT HEOPTAHUUYECKUX KaTaIN3aTOPOB

3.3

VYraneBoasl:  MOHOcaxapuIbl  (TJr0OK03a, pubo3a U JAe30KCUpud03a),
aucaxapuabl (caxaposa, JIaKTo3a) M IoJIMcaxapuibl (Kpaxmaj, TJIMKOTeH,
1eJuTr003a). bruonornueckune GyHKITMN yriIeBOIOB.

Jlununpr:  Tpurnuuepuasl, crepouabl, Qochomunuael. ['mapodunasHO-
rusipooOHbIe cBoiicTBa. buonornueckue ¢ynkuun nununoB. CpaBHEHHE

Yrji€BOJ0B, OeIKOB U JIMIIU0B KaK NCTOYHUKOB DHCPruun

3.4

HyxnennoBeie xkucnotel: JIHK u PHK. Hyxneotuasl — MoHOMEpHI

HyKJIenHOBBIX KuciaoT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenue u pyHxum




PHK. AT®: crpoenue u GpyHKITIN

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpHs. MeTO,Z[I)I HN3YUYCHHUA KIICTOK

3.6

Knerka kak nemnoctnas sxuBasi cuctema. OOmIme Npu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpaHa, moJsiekyasl JIHK kak renernueckmii ammapar, cuctema

cuHTEe3a Oenka

3.7

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuoruuyeckas. OcoOEHHOCTH
CTPOCHHUSI TPOKAPHOTHYECKOW KieTKU. Kierounas creHka OakTepuid.
CTpoeHune 3yKapuOTHYECKOW KIIEeTKU. OCHOBHBIE OTJIMYMS PACTUTEIILHOM,

YKUBOTHON U I'pUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs! CTEHKA, TNIMKOKAINKC, UX
dynxuuu. [Tnasmarnueckas memOpana, e€ cBolicTBa U pynkuuu. L{uronnasma
u e€ opranonel. OrHOMEeMOpaHHBIE OPTraHOU/IBI KIETKHU: SHIOIUIA3MaTHIeCKast
cetb (OIIC), anmapar 'onbaxu, nnu3ocomsl. [losyaBTOHOMHBIE OpPraHOMIbI
KJIETKU: MUTOXOHIPHH, TUIACTUABL. [IponcX ok 1eHrne MUTOXOHIPUH U IIITaCTHI.
Bunpl nmactua. HememMOpaHHbIe OpraHOMIb! KIETKH: pPUOOCOMBI, KICTOUHBIH

LHCHTP, PCCHUYKU, KTYTUKU. chHKIII/II/I OpPraHona0B KJICTKH. Bxirrouenns

3.9

SAnpo — perynsaTopHblil neHTp KieTku. CTpoeHue sjapa: sjaepHas 000J0YKa,

KapuoIuiasmMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KIICTKC

)KI/ISHCZIGHTGHI)HOCTI) KIJICTKH

41

OOMeH BemiecTB, WK MeTa0oIN3M. ACCUMIIIALINSA (TUTACTUYECKUN 00OMEH) U
JTUCCUMUJIIALINS (SHEPTeTHUECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO IpoIiecca
MeTtabonu3ma. Tumbl oOMeHa BemlecTB: aBTOTPO(MHBIN U TeTepoTPOQHBIN.

Ponb hepmeHTOB B 0OMEHE BEIIECTB U MPEBPAILEHUN YJHEPTHU B KIIETKE

4.2

®orocunre3. CBeroBas u TemHOBasg (a3pl  (orocuHTe3a. Peakmuu
dorocunTe3a. DpdexTuBHOCTL PoTOCHHTE3a. 3HaYeHHe (OTOCHUHTE3a IS
KU3HU Ha 3emuie. BnusHue ycioBuil cpenbl Ha (POTOCHHTE3 W CHOCOOBI
TIOBBIIIICHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocHHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaUeHUE XEeMOCHHTE3a JUIs

JKA3HU Ha 3eMiie

4.3

DHepreTudyeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIICICHHE H
AKKyMYyJIMPOBaHUE DSHEPIHH B KJETKE. OTambl JHEPreTHYECKOro oOMeHa.
['muxonu3s. bpoxkenue u ero Buabl. Kuciopoanoe okuciaeHue, Wil KIETOYHOE

nbixanue. D(PpPeKTUBHOCTh SHEPreTUYECKOT0 OOMEHa

4.4

Peakuun wmarpuuHoro cuHTe3a. ['enermueckas wundpopmanus u JHK.
Peanuzanus renernyeckoit MHGopMauu B KieTke. [ eHeTHUeCKUid KOJl U ero
cBoiictBa. TpaHckpunuus — wmarpuusslii cuHre3 PHK. Tpancmsamus -

ouocunTe3 Oenka. Koguposanue amuHOKHCIOT. Poibs pubocoM B 6uocuHTE3e




Oenka

4.5

Hexnerounsle opmel xku3nu — Bupycsl. Mcropus otkpeitust Bupycos (.H.
WBanoBckmii). OCOOEHHOCTH CTPOCHHUS W IKHU3HEICATEILHOCTH BHUPYCOB.
baktepuodaru. bonesnn pacreHuil, KUBOTHBIX U UEJIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc ummyHoxedunura uyenoBeka (BUY) — Bo3OymuTenb

CIINda. [TpodwiakTrka pacpoCTpaHEHUsI BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n UHAUBUAYAJIbHOC PA3BUTHUC OPraHU3MOB

5.1

KileTounblii UMK, WU SKA3HCHHBIM [HKI KIeTKW. MHTepdaza u MHTO3.
[Ipoueccel, mporekaromue B nHTepdasze. Perumkanus — peakiusi MaTpUIHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM HAa0Op — KapHUOTHIIL.
JunonaHBIE M TaIUIOWJAHBIA  XPOMOCOMHBIC HAOOpbhl.  XpOMAaTH/IBI.
[{utonornyeckne OCHOBBI PA3MHOKEHUS W WMHAMBUAYAJIHHOTO Pa3BUTHUSA
OpPraHu3MOB.

Henenune knetkun — muto3. Craauu muto3za. [Iponeccsl, npoucxonsdime Ha

Pa3HbIX CTaAUSAX MUTO3a. BUOIOrnYecKuii CMbICT MUTO3a

5.2

CDOpMBI Pa3MHOKCHHUA OPraHU3MOB: 0ecroJIoe U IOJIOBOE. Bupl Oecrojioro
PASMHOXCHUA: ACJIICHUEC HAABOC, IMOYKOBAHUC OJHO- W MHOT'OKJICTOYHBIX,
cn0p006pa30BaHHe, BECIr€TaTUBHOC Pa3MHOKCHHUC. I/ICKYCCTBGHHOG

KIIOHMPOBAHUEC OPraHM3MOB, €I'0 3BHAUYCHUC IJI CCIICKINN

5.3

[TonoBoe pa3sMHOXKEHHE, €r0 OTIMYUS OT OECIIONIOro.
Meiio3. Cranun meitosa. Ilponeccsl, npoucxoasiue Ha CTaaAUIX Meio3a.
IToBegenne xpomocom B mernose. KpoccuHroBep. bHOTOrHYECKHil CMBICT U

3HaYeHNe MeN03a

5.4

l'amerorenes — mporecc oOpa30BaHMs TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBble >xene3bl: CeMEHHUKHM W su4yHUKH. OOpa3oBaHMEe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaro3oui, SHIEKIeTKa) — CliepMaToreHes u
ooreHe3. (OcoOOEHHOCTHM CTpPOEHHUs SAWIEKIETOK U  CIHEpMaTO30HI0B.

Onnonorsopenue. [TapreHorenes

5.5

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE
(oMOpuorenes). Jtambl 3MOPUOHAIBHOIO PA3BUTUSA Y  MO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHe, racTpyisauus, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl TOCTAIMOPHMOHAILHOTO pPAa3BUTHUA: MPSAMOE, HEMpPSIMOe
(MmunHOYHOE). BinsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct m paszButne pacteHuidl. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE

CEMEHHU, CTaJNU PA3BUTHS

HaCJ'IeI[CTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHU3MOB

6.1

HpC,Z[MCT n 3agaa4u T CHCTHUKH. I/ICTOpI/I}I pa3BUTHUA T'CHCTUKU. Bxnag




POCCHICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKU. METOIbl TeHETUKU
(ruOpUIONIOTHYECKUH, IIMTOTEHETUYECKHH, MOJEKYISPHO-TeHETUYECKUNA).
OcHOBHBIE T€HETUYECKHE NTOHATHUS. [ eHeThUecKas CUMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpELMBaHUI

6.2

3aKOHOMEPHOCTU HACJIEI0BAaHUs IPU3HAKOB, yCTaHOBJIEHHbIE I'. Menaenem.
MoHorubpuaHoe CKpeulMBaHue. 3aKOH eIUHO00pas3ust TMOPUIOB IEPBOTO
nokonenus. [IpaBuno gomMuHMpoOBaHUSA. 3aKOH paCLICIUIEHUS MPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE ¥ HENMOJIHOE JOMUHUPOBAHHUE.

JurubpupHoe  CKpeuMBaHWE. 3aKOH  HE3aBHCHMOTO  HacIleJIOBaHHS
npu3HakoB. LluTOoreHeTHYecKWe OCHOBBI JIUTMOPUAHOTO CKPEIUBAHMS.
AHanuzupyroliee — ckpeliMBaHue.  Vcrosnb3oBaHHME — aHAIM3HMPYIOLIETO

CKpEIIMBAHUS JUIsl ONPE/IEIIEHUs] TEHOTUIIa 0COOU

6.3

CueruieHHOe  HaclieZioBaHWE Tpu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO TeHOB. HapymieHue CrerieHuss TSHOB B
pe3ysibTare KpPOCCHHIOBEpa. XPOMOCOMHAS TEOPHUS HACIICICTBEHHOCTH.
['eHeTHUYECKUE KAPTHI.

I'enernka mona. XpoMOCOMHOE ompesesieHne 1mojia. AyTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMoramMeTHbIe U TeTeporaMeTHbie opranu3mbl. HacnemoBanue

IMIPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

M3MeHunBOCTb. Buibl N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOM H3MEHYMBOCTH. XapaKTEPUCTUKA
MOIU(UKAIIMOHHON W3MEHYMBOCTHU. BapHalMOHHBIM psn M BapualOHHAs
kpuBasd. Hopma peakuum mnpusHaka. KommdecTBEeHHbIE M KadueCTBEHHBIE
OpU3HaKW W HUX HopMma peakuuu. CBoiicTBa  MOJU(PHUKAIIMOHHON

HN3MCHYHNBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTh. KoMOMHAaTHBHAS
W3MEHYUBOCTh. Meio3 ¥ TMOJOBOM MpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kiaccudukanus MyTtaruii:
T€HHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacTora ¢ NOPUYUHBI MyTalWi.
Myrtarensnble (QakTopbpl. 3aKOH TOMOJOTHYECKUX DSIOB B HACIEICTBEHHOM

n3menunBocty H.M. BaBunoBa

6.6

I'eneruka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOABI T'E€HETHKHU
YeJI0BEKA: TeHEeaJTOTHYeCKUM, OJTM3HEIOBBIMH, MUTOTCHETHYCCKUH,
OMOXMMHYECKHUHA, MOJEKYyIspHO-reHeTndeckuii. CoBpeMEHHOE OIpeeseHUe
TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TECHOTUIIUPOBAHUE, B TOM YHUCIIE
¢ nomouisto [11{P-ananuza. HacnenctBenHsle 3a001eBaHMsl YellOBeKa: TeHHbIE
Oone3nu, OONE3HM C  HACIEACTBEHHOW  MPEpacioyioKEHHOCTHIO,
XpoMocoMHbIe  Oonie3HH. CoMaTHdyeckue ¢ TEHEpaTUBHbIE MYTaIUH.

[IpuHumOBl 310poBOrO 00pa3a >KU3HHU, JUATHOCTUKH, NPOPHUIAKTUKH U




JICUECHU T€HETHYECKUX 0o0JIE3HEN. Meauko-reHeTHYeCcKoe
KOHCYJIbTHPOBaHHE. 3HAYCHUE MEAUITMHCKON TeHETHKHU B NIPEAOTBPALIEHUN U

JICUCHUH I'CHETUYECCKUX 3a00JICBaHMI YeI0BeKa

Cenexnus opranu3MoB. OCHOBBI OHOTEXHOJIOTHH

7.1

Ceneknusi Kak HayKa WU IPOLECC. 3apOKJICHUE CEJIEKIIUU U JOMECTHKALHUS.
Vuenne H.M. BaBwioBa o0 1eHTpax NPOUCXOXKJEHUS U MHOrooOpasus
KYJIbTYpHBIX pacTeHUU. LIeHTpbl NPOUCXOXKIECHUS JTOMAIIHUX >KUBOTHBIX.

Coprt, nopojia, mramm

7.2

CoBpeMeHHbIE METO/Ibl CeNIeKIMU. MacCOBbIi U MHIUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM pacTeHUI U KMBOTHBIX. OlleHKa 3KcTephepa. bimszkoponcTBeHHOe
cKkpelnuBanue — UHOpuAUHT. Yucras nuHus. CKpeluMBaHUe YUCTBIX JIMHUM.
['etepo3uc, wumu rubpuaHas cwia. HepoJacTBEHHOE CKpelMBaHUE —
ayropuaunr. OtpanénHas rubpuausanus v e€ ycrnexu. MckyccTBeHHBbIH
MyTareHe3 U MOJy4YeHHE NOJUIUIOUAOB. JIOCTHIKEHUS CENEKLUU pacTeHUil,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonoruss Kak oOTpaciib NMPOU3BOJCTBA. ['€HHAas WHXKEHEpHs. DTarbl
co3nanus pekomOuHantHor JIHK m Tpancrenneix opranu3moB. Kierounas
uHxeHepus. Kierounesle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOMKEHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MoB. DKoJIOrMuecKue U tTudeckue npoodsemel. [MO — reneruuecku

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHu3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

OBOJIIOIMOHHAS OUOJIOTHSA

11

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CuzerenbctBa 3BoOMOLMU. [laneoHToONOrMUECKHe: MOCIEN0BATEIBHOCTD
MOSIBJICHUSI BUJOB B NaJICOHTOJOTHYECKOM JIETOIUCH, TMEepeXoaHble (OPMBI.
buoreorpaguueckue: cxoiactBo u paznuuue ¢ayH U (Iop MaTepuKoOB U
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOACTBAa U pPa3Iuuusi SMOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTUYHBIE,
aHAJIOTUYHBIE, PYAMMEHTApHBIE  OpraHbl, AaTaBU3Mbl. MOJEKYJISPHO-
OMOXHUMHYECKHE: CXOJACTBO MEXAHU3MOB HACJICACTBECHHOCTH MW OCHOBHBIX

MeTaboIMUeCKUX MyTell y BCeX OpraHn3MOB

1.2

3BOJ’IIOI_II/IOHHa}I TCOpUA . I[apBI/IHa. Hpeﬂnocmmcn BO3HHUKHOBCHHA




JapBUHMU3MA. J[BHIKYIIME CUIIBI 3BOJIOLNUU BUIOB O JlapBUHY (M30BITOUHOE
pa3sMHOXEHME NP  OTPAHUYEHHOCTH  PECYpPCOB,  HEOIpeIeIEHHAs

M3MEHYMBOCTb, 00pH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN O0TOOD)

13

Cunrernueckass Teopust 3Bojonn (CTD) W OCHOBHBIE €€ TMOJIOKECHUS.

MuxpoaBontouus. [lonynanus kak equHALIa BUAA U IBOJIFOLUU

14

JBrxyue cuibl ((hakTopbl) 3BOJIOLUUM BUAOB B Ipupoae. MyTalMOHHBIH
nporecc 1 KOMOMHATHBHAS W3MEHYMBOCTb. [[ONMysIsIIIMOHHBIE BOJIHBI U Apeid
reHoB. M3omsaumst m murpanus. EcTecTBeHHBI 0TOOp — HampaBsIIONTUN
¢axTop 3Bomonnu. opMBI €CTECTBEHHOTO 0TOOpA.

IIprucnocoOaeHHOCTh OpPraHW3MOB Kak pe3yinbTaT 3Bodronuu. Ilpumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI  HANOAANTALINH.

Bun wu  BupooOpasoBanme. Kpurepum Buga. OcHOBHBIE — (HOPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpa(bnquI(oe, 9KOJIOTHY€CKOC

15

MakposBomroriusa.  Dopmbl  dBoMONMK:  (UIIETHYECKas, TUBEpPreHTHAs,

KOHBCPI'CHTHAA, ITapajljiCjibHasd. H606p8.TI/IMOCTL 3BOJIOIINH

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4yHble NPEICTABICHUS O 3apOXACHUM >KU3HU. HayuHble runoresbl
BO3HUKHOBEHHS KU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XUMHUYeCKas
9BOJIIOLMSL. OKCIHEPUMEHTAIbHOE IOATBEPKICHUE XUMUYECKOW 3BOJIOLMUU.
HauanpHhbie atanel Ouonoruueckoit ssomonnu. ['unoreza PHK-mupa. [lepsbie
KIETKH M HuX HBomonusd. QPOpMHpPOBAaHHE OCHOBHBIX TIPYII HKUBBIX

OpraHu3MOB

2.2

PazButue xu3Hu Ha 3emiie mo 3paM U nepuoaam. Kartapxeil. Apxeiickas u
nporepo3oiickas apbl. [lameo3oiickas spa u €€ mepuoibl: KeMOPUHCKHIA,
OPIOBUKCKHW, CHUIIYyPUUCKUM, JIEBOHCKUH, KAMEHHOYIOJIbHBIMA, IEPMCKUU.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIIOBOM.

KaitHo3oiickas »3pa u €€ TmepuoAbl: MaJICOreHOBBIM, HEOrC€HOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHUKA KJIMMaTa U TE€OJOTMYECKHUX MPOILECCOB.
OcCHOBHBIE 3Tambl SBOJIOLMHU  PACTUTEIBHOTO U  KUBOTHOTO  MUpA.
Apomopdo3sl y pacTeHuil U KUBOTHBIX. [losiBIeHUE, paciBeT U BIMUpPaHUE

TPYIIII ’)KUBBIX OPraHN3MOB

2.3

Cucrema OpPraHMYecKOro MHpa KakK oOTpakeHue HsBoitouud. OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

OBoutroLus 4enoBeka. AHTPOINOJIOrHs Kak Hayka. Pa3BuTue npeacTaBieHuii o
MIPOMCXOXACHUN 4YesoBeka. MeToapl u3ydyeHus aHTpornoreHesa. Cxojactsa u

pasiinvuuAa 4€JI0BEKA U )KUBOTHBLIX. CucremMaTHYECKOE IOJIOKEHHE YEJIOBEKA.




JIBroxymue cuisl (hakTophl) aHTporioreHe3a. HacneacTBeHHas H3MEHYMBOCTh
U ecTecTBeHHBIH 0TOOp. OO0IIecTBEHHBII 00pa3 KU3HHU, U3TOTOBIICHUE OPYIHiA

TPY/a, MBIIIJICHUE, peYb

2.5

OCHOBHBIE CTaJUU U BETBU IBOJIIOIIUU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
ymenslid, YenoBek mnpsamMoxomsamui, YenoBek HeanaepranbCkuii, YemoBek
pasyMHbIi. Haxo/lku MCKOMaeMbIX OCTaHKOB, BPEMsl CYIIIECTBOBaHUS, 001acTh

pacmpocTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 XKHU3HU, OpyIUs

2.6

Yenoseueckne  pacel.  OCHOBHBIE  OOJbIIME  pachl:  E€BPOIEOHIHAS
(eBpasuiickasi), Herpo-aBCTpaJioujHasi (dKBaTOpUaibHAsl), MOHTOJOUIHAS
(a3marcko-amepukaHckas). UepTsl TPUCIIOCOOJICHHOCTH —TIpPEICTABUTEICH
YeIIOBEYECKMX pac K YCJIOBUSM CYIIECTBOBaHUsS. EJIMHCTBO YelOBEYECKUX

pac. Kpuruka pacuzma

OpranusMsel 1 OKpYKarolas cpeaa

3.1

DKoNoTHs Kak HayKa. 33.,[[8.‘11/1 " pa3JiCiibl OKOJIOIruH. MeToapl 3KOIOTHYECKUX
HUCCIICOBaHUM. OKOJIOTHYECKOE MHUPOBO33PCHUC. Cpe,[[bl obuTaHus
OpPraHrn3MOB: BOJHasd, HAa3€MHO-BO3QylIHasd, IIOYBCHHAas,

BHYTPHUOpPraHU3MEHHAas

3.2

Okonormyeckne  ¢aktoppl. Kiaccudukamust sKomormyeckux — (aKTOpoB:
abnoTtnyeckne, OMOTHYECKHE M AHTPOIOTEHHBIE. J[eHCTBUE HSKOJOTHMYECKHUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BIaxHOCTb. dDoTonepuoausm.
[Ipucniocobnenuss oOpraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (HaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue gaxkTopsl. Buabl OnoTHYECKMX B3aMMOIEHCTBHIM: KOHKYPEHIIUS,
XHUIIHAYECTBO, MApa3sUTU3M, MYTyaJlu3M, KOMMEHCAIU3M (Haxj1eOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HeWTpaau3M. 3HaueHHe OHOTHYECKUX
B3aUMOJCUCTBUM  JUIsI  CYIIECTBOBAaHUS OpPraHU3MOB B  IPUPOJHBIX

cooO1iecTBax
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OKOJIOTHYECKHE XapaKTCPUCTUKHN onyJsinuu. OCHOBHEIE  IIOKa3aTelH
MOMmyJIAruU: YUCJICHHOCTD, IIJIIOTHOCTD, POXKIAACMOCTE, CMCPTHOCTD, ITPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJISALIUA U eé peryisianunsa

COO6HI€CTBa " 3KOJIOTUYCCKUE CUCTCMBI

4.1

CooOmiecTBo opranu3mMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHIOBa,
NPOCTpaHCTBEHHAs!, Tpoduueckas (muiieBas). Buasi-nomuHanTtsl. CBsi3u B

ouoleHo3e




4.2

DKOJIOTHYECKHE CHCTeMBbl (PKocucTeMbl). lloHsTHE 00 »sKOcHCcTeME H
ouoreorieHo3e. DyHKIIMOHATBLHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOJIYIICHTHI,
KOHCYMEHTBI, pelayleHTbl. KpyroBopor BellecTB M TNOTOK SHEPTUU B
skocucteme. Tpodudeckre (MHUIIEBHIE) YPOBHU dKOCUCTEMBI. [IHIieBbIe 11enn
u cerd. OCHOBHBIE TIOKa3aTelld SKOCUCTEMBbl: Ouomacca, MPOIYKIHS.
DKOJOTUYECKHE MTHUPaMUIbL: MPOIYKIIUH, YUCIEHHOCTH, OnoMacchl. CBOICTBA

OKOCHUCTEM: YCTOfIqHBOCTB, caMoperysnus, pasBUTUC. CYKI_IGCCI/IH

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOTO
WJTU IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe ¥ XO3SMCTBEHHOE  3HAYEHUE  ArpoO’KOCHCTEM U
ypOOIKOCHUCTEM.

buopaznoobpazue kak ¢GakTop YCTOHYMBOCTH dKocucteM. CoxpaHeHue

OHOJI0rMYecKoro pasHooOpa3us Ha 3emiie
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Yuenne B.M. Bepranckoro o Owocdepe. ['paHuIbl, cOCTaB U CTPYKTypa
6uocdepsl. Kupoe BemectBo u ero ¢pyHkuu. OcoOeHHOCTH OHMochephl Kak
rII00ATFHOW IKOCHCTEeMBI. J[MHAMUYecKoe paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemiecTB ¥ OMOr€OXUMHUYECKUE IUKIBI 3JICMEHTOB

(yrnepopa, azota). 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYILIU

4.5

YenosedecTBo B Onocdepe 3emiin. AHTPOTIOTCHHBIE H3MEHEHUS B Onocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa pAalMOHATHHOTO YIPABICHHUS TPUPOAHBIMH pecypcaMH | HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTUH U OXpaHa Mprupoabl
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