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MNOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamma y4debHoro mpenmera «buonorus» (0a30BBIi YpOBEHb) Ha YpOBHE
cpeaHero oobmero o0pa3oBaHUs COCTaBJIeHAa HA OCHOBE TpeOOoBaHMII K pe3yinbTaTaM OCBOCHUS
nporpaMMmel  cpenHero  obmiero  oOpasoBanust — DegepanbHOrO0  TOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa cpeaHero oobmero obpazoBanus (manee — DOI'OC COO),
OenepalibHON 00pa30BaTENLHON TPOTpaMMBbl cpeHero obimero odpaszoBanus (mamee — DOII
COQ), DenepanbHOll paboueil mporpamMMmbl 1Mo ydeOHOMY mpenmery «buomorus» (6a30BbIi
ypoBenb) (nanee — OPII «buonorus» 6a30BbIi YPOBEHB) a TaK)Ke OPUEHTHPOBAHA Ha IICJICBBIC
MPUOPUTETHI, CHOPMYIUPOBAHHbBIE B (eiepalibHOM paboueil mporpaMme BOCIIUTAHUS.

[Tpu pazpaboTke JaHHOW MTPOrPaMMBbI TEOPETUYECKYIO OCHOBY ISl ONIPEACIICHUS MTOIX0/I0B
K (OPMHUPOBAHUIO COJIEPIKAHUS YyUeOHOTO MpeaMeTa «BHOoSIOTHs» COCTABUIIN: KOHIICTITYaIbHEIC
nonoxkeHus CTaHaapTa o B3auMOOOYCIOBIEHHOCTH 1LIeTIeH, CoepKaHusl, pe3yIbTaToOB 00yUeHUs
U TpeOOBaHMI K YPOBHIO OJITOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOUIMX IENIAX U MPUHIINIAX,
XapakTepusyroumx coppemeHHoe cocrosinue cuctembl COO B Poccuiickoit denepariuu, a Takxke
MOJIOKEHUS O crienupuke Onoyoruu, e¢ 3HaYeHUN B TIO3HAHWUH KHBOU MPUPOIBI U 00CCIICUCHUN
CYIIECTBOBAHHS YEIOBEYECKOT0 O0IIECTBa .

B nporpamme ydeOHoro npeamera «buomorus» (10—11 kmaccel, 0a30BbIii ypOBEHB)
peaM30BaH TPHHIMII TPEEMCTBEHHOCTH B W3y4eHUW Owoyioruu, Onaromaps 4YeMy B HeH
MPOCMATPUBACTCS HAMPABICHHOCTh HA pPAa3BUTHE 3HAHWN, CBS3aHHBIX C (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OpHUEHTAIIHHA JUYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, TPEJCTaBICHUH O 3I0pOBOM 00paze KHU3HU U OepekHbIM
OTHOIICHHEM K OKpYyXamlied mnpupoaHod cpeme. Iloatomy Hapsay ¢ H3ydeHUEM
00IIECOMOIOTMUECKUX TCOPHH, a TakKe 3HAHWW O CTPOCHHH JKUBBIX CHUCTEM Pa3HOTO paHra u
CYITHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB, B MPOrpaMMe VIEJICHO BHHUMaHUE
MCIIOJIb30BAHUIO MTOJTYUYEHHBIX 3HAHUH B TTOBCETHEBHOM KU3HU JJIs PEIICHUS MPUKIAIHBIX 3a/1a4,
B TOM YHCJIC: MPOPIIAKTHKN HACJICICTBEHHBIX 3a00JIEBaHUN UYEIOBEKa, MEINKOTCHETHUECKOTO
KOHCYJIbTUPOBaHUS, 000CHOBAHUS IKOJIOTHUYECKH II€JIECO00Pa3HOr0 MOBEJACHUS B OKpYKarolei
MPUPOIHON cpene, aHanM3a BIMUSHUS XO3SMCTBEHHON NESATENBHOCTH YellOBEKa Ha COCTOSHUE
MPUPOIHBIX U UCKYCCTBEHHBIX IKOCUCTEM . Y CUIICHHE BHUMAHHMSI K IPUKIIATHOM HAPaBIEHHOCTH
yaeOHoro npenMera «buosorus) MpoAUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUCHHS YCIOBUM IS
peIIeHus OJHOM W3 aKTyallbHBIX 3aJlad IIKOJIBHOTO OHOJIOTHYECKOTO0 O0Opa3oBaHUs, KOTOpas
npennonaraer (GopMupoBaHUE Y OOYUYAIOUIUXCS CIIOCOOHOCTH aJaNTUPOBATHCS K M3MEHEHHUSIM
JTUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

OBIHIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «BUOJIOT USI»

VYuebnslil npeamet «buonorus» B cpeaHeM o011eM 00pa30BaHUH 3aHUMAET BaKHOE MECTO.



OH oGecrnieunBaeT GopMupoBaHUE Y 00YUAIONTUXCS MPEACTABICHUN O HAYIHOW KapTHHE MHUPAa;
pacmmpsier u 0000maeT 3HAHUSA O JKUBOW MPHUPOJE, €€ OTIMYMTENBHBIX NpU3HAKAX —
YPOBHEBOM OpraHM3alMi W SBOJIOLMM; CO3AAET YCIOBUS [JIs: IO3HAHUS 3aKOHOB >KMBOM
npupobl, GopMupoBaHus QYHKIIMOHATBEHOM IPaMOTHOCTH, HABBIKOB 3/I0POBOTO U OE€3011aCHOTO
o0Opa3a >KHU3HH, SKOJIOIMYECKOTO MBIILICHUS, [IEHHOCTHOIO OTHOIICHUS K KHBOW MPHUPOJE U
YEJI0BEKY.

bonbiioe 3HaueHue yueOHBIM mnpeamer «buonorus» HMeeT TakkKe g pPELICHUS
BOCIHUTATEIbHBIX M Pa3BUBAIONIMX 3a/lad CpPeAHEro oOIiero oOpa3oBaHUs, COLMAIH3ALUU
obyvaronuxcsi.  M3ydenwe Ouosiormu  oOecneywBaeT  yCiIoBUS s (opMuUpoBaHUS
MHTEJUICKTYaJbHBIX, KOMMYHHMKAIIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, A3CTETHYECKOM
KYJBTYPBI, CHOCOOCTBYET MHTETPAIIUN OMOJIOTUIECKUX 3HAHHUN C MPEICTABICHUSIMH U3 APYTHX
yueOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U reorpaduu. HazBaHHbIE MOJIOKEHUS O
npenHasHayeHun ydyeOHoro mnpenmera «bHoJOrus» COCTaBUIM OCHOBY [JIsl ONpeAeNieHUs
MOJIXOJ0B K OTOOpY M CTPYKTYPHUPOBAaHHUIO €ro COAEpKaHMsSI, MPEACTABICHHOTO B JIaHHOMN
porpamme.

OT160p conepkanus yuebHoro npeameta «buonorusy Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYp COOOPa3HOrO MOAX0/Ia, B COOTBETCTBUHU C KOTOPBHIM OOYYaIONIHECs JOJKHBI
OCBOUTb 3HAHUS U YMEHMsI, 3HAUMMbIE 1151 (OPMHUPOBAHUS OOIIEH KYJIbTYphl, ONPEACIAIONINE
aJIeKBaTHOE IIOBE/ICHUE YeJIOBEKa B OKpYXKalolled NpHUpOIHOM cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KHM3HM M MPAaKTUUYECKOH nesTenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUM
3aHUMAIOT 3JEMEHTBhl COJEpXaHMSA, KOTOpble CIyXaT OCHOBOW i1 (HOPMHUPOBAHMS
IPEJICTABICHU O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTMHE MHUpPA U II€HHOCTHBIX
OpUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3allUHU OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKkTypHpOBaHHE COJEpXkaHUs y4eOHOro Marepuana B MPOrpaMMe OCYLIECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYECHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOEHHOCTSX HKUBON MPUPOIBI,
0 e ypOBHEBOW OpraHM3allM U 3BOJIONHMHU. B COOTBETCTBUU C 3TUM B CTPYKType Y4eOHOTO
npenMeta «bruosorus» BbIJENIEHBI CIEYIOIINE COAepKaTeNIbHbIe TUHUM: «bHOoIorus Kak HayKa.
Metoapl HayyHOro mo3HaHUs», «KieTka kak Ouonormueckas cucrema», «OpraHusM Kak
O6uonornyeckas cucrema», «Cucrema U MHOrooOpa3zue OpPraHMYeCKOro MHUpPay, «IBOJIIOLHUS
AKUBOU MPUPOBI», «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH .

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJIMETA «BUOJIOT'US»

Lenp u3ydenus yuebHoro mpeamera «buornorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHUE
00y4aromMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHONH OpraHU3alldy >KUBBIX CHUCTEM
Pa3HOTO paHTa U MPUOOPETEHNE YMEHHI UCTIOIL30BaTh 3TH 3HAHMS JIJISl TPAMOTHBIX JCHCTBUHN B

OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.



JlocTikeHne Lenau u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 06a30BOM ypOBHE
00ecreynBaeTcsl peIIeHUuEM CIEIYIONINX 33/1a4: — OCBOCHHE 00YJarOIUMUICS CUCTEMBbI 3HAHHH
0 OHOJIOTMYECKUX TEOpUSAX, YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBUiax,
CIIy’KalllUX OCHOBOM A1 ()OPMHPOBAHUS MNPEACTABICHUH O €CTECTBEHHOHAYYHOW KapTHHE
MHUpa; O METOJaX HAay4yHOro IIO3HAHUS; CTPOCHHUH, MHOT0OOpa3suM U OCOOEHHOCTSX JKMBBIX
CUCTEM pPa3HOT'0 YPOBHSI OPraHM3aLMHU; BbIIAIOIINXCS

OTKPBITHSIX U COBPEMEHHBIX MCCIIEA0BAHUAX B OUOJIOTHH;

— (hopMupoBaHue y 00yUaromuxcs M03HaBaTeIbHbIX, HHTEUIEKTYalbHbIX U TBOPUYECKUX
CHOCOOHOCTEH B Ipoliecce aHaIu3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOIMH HaYYHBIX B3IJIAJOB,
U U OIX00B K U3yYEHHIO )KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3alUH;

— CTaHOBJICHHE Yy OOYyYaromMXcsi OOImIed KyJIbTyphl, (YHKIHMOHAJIFHOW T'PaMOTHOCTH,
pa3sBUTHE YMEHHI OOBSICHATH U OLIEHUBATh SBJICHUS OKPY)KAIOLIEr0 MUPA >KUBOM MPUPO/BI HA
OCHOBAHMH 3HAHUH U OIBITA, TOJYYEHHBIX IPU U3yYEHUN OMOJIOTUHY;

— QopmupoBaHue y 00y4arommxcs yMEHUH WUTIOCTPUPOBATh 3HAUEHUE OMOJIOTHYECKUX
3HAHUW B TNPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT Ui

— BOCIIUTaHHE YOS KAEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KUBOM MPUPOIBI,
HE00X0IMMOCTH OEpPEKHOT0 OTHOILLIEHUS K HEN, COOJIIOJIEHUS 3TUUECKUX HOPM IIPU IPOBEACHUN
OMOJOTrUYECKUX UCCIIEJOBaHUI;

— OCO3HaHUE LIEHHOCTH OMOJIOTUUECKUX 3HAHUM [T TIOBBILLICHHUS YPOBHS 9KOJIOTHYECKOM
KYJIBTYPBI, U1l POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

— NpUMEHEHUe NPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEHEBHOM U3HU ISl OLIEHKU
MOCNIEAACTBUM CBOEH JAEATEIbHOCTH MO OTHOLICHHIO K OKpY)XKalolled cpene, COOCTBEHHOMY
3J10pOBbI0; 0OOCHOBAaHHUE U COOJIIOICHHE MeP NPOPHUIAKTUKU 3a00I€BaHUI.

MECTO YYEBHOT'O IPEJIMETA «bUOJIOTI'US1» B YYHEBHOM IIJIAHE

B CHUCTEME cpeqHero odmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM YpOBHE,
ABIIETCS  00S3aTelNbHBIM Y4YEOHBIM MPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOU
oOpa3zoBatenbHOW 00nacTu «EcTecTBeHHBIE HayKu». YUeOHBIM IUIAHOM Ha €€ Hu3yueHHe
0TBeJIeHO 68 yueOHbIX 4acoB, 1o 1 yacy B Hezento B 10 u 11 kimaccax cOOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O INIPEAMETA «bUOJIOTI' USI»
10 KJIACC

Tema 1. buonorus xak Hayka (2 4)

Buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMH, TEXHUYECKMMU U JPYTUMH
€CTECTBCHHBIMU HayKaMu, ¢Guimocodueit, dTUKOH, 3CTETHUKON M mpaBoM. Ponb Ouosoruu B

(bopMUpPOBaHUN COBPEMEHHOM Hay4yHOI KapTHHBI MUpa. CuctemMa GMOJIOTHYECKUX HayK.



Mertonbl no3HaHUA KUBOH NPUPOJIBI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
KJIacCU(UKAIMS, MOJISTHPOBAHKE, CTATHCTUYECKAst 00pabOTKa JTaHHBIX).

Ipakxmuueckaa paboma Ne . «/cnionb30BaHHME PA3IUYHBIX METOIOB IPH H3YYEHUHU
OHOJOTUYECKHX O0OBEKTOB.

Tewma 2. J)KuBsbie cucteMbl U ux opranmu3anus (1 q)

Xusele cucrembl (OHMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. OTiIMyue KHUBBIX
CUCTEM OT HEOPTaHUYECKOW MTPUPO/IBI.

CpoiictBa OmocucTeM M HUX pa3HooOpa3ue. YpPOBHHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIA, OpPraHOMIHOKJIETOYHBIH, OPraHU3MEHHBIH, MOMYJIALUOHHO BHUJOBOH, 3KO
CHCTEMHBIN (OMOTeOICHOTHYECKHIT), OMOC(EepHBI.

Tema 3. XuMHUECKUN COCTaB M CTPOCHHE KIETKH (8 1) XUMHUYECKUU COCTaB KIIETKH.
XUMHUYECKHUE 3IEMEHThI: MAKPO3JIEMEHThI, MUKPO3JIeMEHThI. BoJia 1 MUHEpabHbIE BELLIECTBA.
OyHKIUY BOABI 1 MUHEPAJIbHBIX BellleCTB B KieTke. [lonaepxanue ocMoTrueckoro OajiaHca.

benku. CocraB u crpoeHne 0enKoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamennmbie
U 3aMEHUMbIE AMHMHOKHUCJIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbhl OCIKOBOM
MOJIEKYJbl (IepBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. buonornueckue pyHKIUU OEIKOB.

®epmeHTH — Onosorudeckre Karaau3aTopsl. CTpoeHue (hepMeHTa: akKTUBHBINA IEHTD,
cyOctpatHas cneuuduuHocth. KodepmenTtel. Butamuusl. Otiauuus (¢QEepMEHTOB OT
HEOPraHUYECKUX KaTaJIN3aTOpPOB.

VYrneBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a M Je30KcHpub03a), Aucaxapujibl
(caxapo3sa, J1akTO3a) M TMOJUcCaxapuabl (Kpaxmall, TIUKOTEeH, IeJUTI0NI03a). buonornueckue
(GYHKIIMH YTII€BOJIOB.

Jlunuasl:  Tpurauuepuasl, dochonunuapl, crepounsl. I'uapoduabHOrUIPOPOOHBIE
cBoiicTBa. buonornueckue pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB U JIMITUA0B KaK
MCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnorsl: JIHK m PHK. Hykneornabsl — MOHOMEpBHI HYKIEHHOBBIX
kuciaot. Crpoenue u pynkuu JHK. Ctpoenne u pynkunn PHK. Bugst PHK. AT®: crpoenue
u Qynkuun. Llutonorus — Hayka o kierke. Kierounast Teopuss — npumep B3aMMOEHCTBHS
uaeit u GpakToB B HAYYHOM MO3HAHUHU. METO/Abl U3yUEHUS KIETKH.

Knerka xak nienoctHas uast cuctema. O011ne npu3Haky KJIETOK: 3aMKHYTasl HapysKHast
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapar, cCucTeMa CHHTe3a Oelka.

Tumbl KJIETOK: SyKapHOTHYecKas M Ipokapuotudeckas. OcCOOEHHOCTH CTpPOEHHS
MpoKapuoTHUecKkord KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3JYKapHOTHUYECKOM

kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHON M TPUOHOM KIETKH.



[ToBepxHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUHAsl CTEHKA, TIIMKOKAIUKC, X (QYHKIUH.
[Tna3maTtndeckas memOpaHa, e€ cBoiictBa u (yHKIuU. [{uTommasma u e€ OpraHoOWIbL.
OpnomemOpanubie  opranounsl  kietku: OIIC, ammapatr  [OmbaKH,  JIM30COMBI
[lomyaBTOHOMHBIE OpraHOMABI KJIETKHA: MUTOXOHApHM, IutacTuabl. [IpoucxoxaeHue
MUTOXOHJPHUH U m1acTull. Buael miactug . HememOpanusbie OpraHOM/Ibl

KJIETKU: puOOCOMBI, KIIETOYHBIM IICHTP, LEHTPHUOIH, PECHUYKHU, IKIYTHKH.
DyHKIHUHA OPraHOUIOB KIETKU. BritoueHusl.

Anpo — perynsTopHblii ueHTp KieTku. CrpoeHue sapa: siaepHas o000J0uKa,

KapuoIia3Ma, XpOMaTuH, SAPbIIIKO. XPOMOCOMBI.
TpaHcnopT BEIECTB B KIIETKE.
JlabopaTopHble 1 NpaKkTHYeCKHE PadOThI:

Jlabopamopnas paboma Ne 1. «3ydeHne KaTaTUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHIIa3bl WM KaTanaasbl)y.

Jlabopamopnas paboma Ne 2. «/A3yueHue CTpOCHHS KIETOK PacTCHHUH, JKUBOTHBIX U
OakTepuil 1o MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE».

Tema 4. )KuznenesatenbHOCTh KICTKH (6 9)

OOMeH BemiecTB, WJIM MeTa0oiu3M. AccuMuiIsaius (TUIACTUYECKHH OOMEH) U
JVCCUMUIIALINS (SHEPTeTUYECKU 0OMEH) — JIB€ CTOPOHBI €IUHOTO Ipoiecca MeTaboin3ma.
Posib 3aK0HOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHblid. Pob GpepmMeHTOB B 0OMeHe
BEILECTB U MIPEBPAIICHUHU SHEPTUU B KIIETKE.

®otocunre3. CperoBass u TemHOBas (a3pl (QoTocuHTe3a. Peakmuum ¢doTocuHTE3A.
D¢ dekTuBHOCTh (GoTOCHMHTE3a. 3HaYeHHE (POTOCHMHTE3a ISl KU3HM Ha 3emiie. BrusHue
yCIIOBUH cpelibl Ha (POTOCHHTE3 U CTIOCOOBI TIOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHun

XeMocuHTe3. XEeMOCUHTE3UpYIolue OakTepun. 3HaUY€HWE XEMOCHUHTEe3a IS )KU3HU Ha
3emuite.

DHepretudyeckuii oOMEeH B KIeTKe. PaciieruieHne BemIeCTB, BBIICICHHE U
AKKyMYJIUPOBAHHE YHEPTHH B KIIETKE. DTaIbl SHEpreTudeckoro oomena. [ mukonus. bpoxxenue
u ero Buabsl. KucrnopogHoe okucieHue, Wid KIETOYHOE JbixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuunoro cunTe3a. l'enernueckas wuHdopmamus u JHK. Peammuszanums
TreHeTHYeCKoi MH(pOpManuu B KJIETKe. | eHeTHYecKuii KOa M ero cBoiicTBa. TpaHCKpHUIIIUS —
Matpuusblid cuaTe3 PHK. Tpancnsamus — O6mocunTte3 Oenka. Itansl TpaHcasnuu. Kogupopanue

aMUHOKUCIIOT. Ponb pubocom B GnocrHTe3€e Oernka.



Heknerounsie ¢opmbl ku3Hu — BUpYCHl. Mcropusi orkpeitusi BupycoB (/[ U.
WBanoBckuii). OCOOCHHOCTH CTPOSHUS M KU3HEHHBIN UK BUPYCOB. bakTeprnodaru. bonesnu
pacTeHHii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMmyHnoaeduuTa yenopexka
(BUY) — Bo3oymutens CIIMJla. OOpaTHass TpaHCKpHUIIMSA, pEBEpTaza M HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

Tema 5. PasmHOX€eHUE 1 MHIMBUYaIbHOE Pa3BUTUE OPraHu3MOB (5 1)

Knerounslii 1Mk, WM >KU3HEHHBIM MK KieTkd. WuTtepdasza u mwuro3. I[lpomeccsl,
nporekatomuye B uHTepdase. Perumkanus — peakuust marpuuHoro cuHte3a JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIH HA0Op — KapuOTHN. J[MIIJIOMIHBIA M TaljIOMIHBIH XPOMOCOMHBIE
HaOopbl. XpoMaTuabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS M MHAWBHUYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — muto3. Craaum muto3a. Ilpouecchl, mpoucxomsuige Ha pa3HbIX
CcTaausax MuTo3a. buonormyeckuit cmpicn Mmuto3a. lIporpammupyemas rubenb KIETKH —
arornTo3.

@opMbl  pa3MHOXKEHHS OpraHu3MOB: Oecrmonoe u monoBoe. Buaer  Oecmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO M MHOTOKIIETOYHBIX, CIOPOOOpa3oBaHue,
BEre€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEeHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE IS
CEJIEKIIUH.

[TosoBO€ pa3MHOKEHHUE, €TO0 OTIIMYUS OT OECIOIOrO.
Meito3. Cranun Menosa. IIponeccsl, npoucxoasmue Ha cragusax meiosa. IloBenenue
XpoMmocoM B Melo3e. KpoccnHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEHO03a.

["amerorenes — mpotiecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BbIE JK€e3bl:
CEMEHHHKHU U SuyHUKUA. OOpa3zoBaHUE U Pa3BUTHUE IMOJIOBBIX KJIETOK — rameT (CrepMaTo30U[,
AlleKIeTka) — crnepmaroreHe3 M ooreHe3. OcCOOEHHOCTHM CTPOEHHUS SHIEKIETOK U
crepmaTto3onaoB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHOoe pa3ButHe (OHTOreHe3). DOMOpPHOHAIbBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIIBHOTO PAa3BUTHUSI Yy MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, racTpyJislus,
opranorenes. [TocramOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPUOHATBHOTO Pa3BUTHSL: IPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHue cpenapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButne pacrennii. OHTOTeHe3 IBETKOBOTI'O PACTEHHUS: CTPOCHHUE CEMEHH, CTAINH
pa3BUTHS.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:
Jlabopamopnas paboma Ne 3. «HabmrogeHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa

Ha FOTOBBIX MUKPOIIpENapaTaxy.



Jlabopamopnas paboma Ne 4. «3ydeHHne CTPOCHHS TOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacnencTBeHHOCTh M MU3MEHUMBOCTH OpraHuzMoB (8 u) Ilpeamer u 3amaum
reHeTuku. Mlctopust pa3BUTHS T€HETHUKH.

Ponp 1mutonoruu M 3MOPHOJNOTHMM B CTAHOBJICHHHM TIeHETHKH. Bkian poccHiicKuX H
3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeETOAbl TEHETHKH (THOPHUI0IOTHYECKUN,
HUTOTCHETUUYECKUH, MOJIEKYJIsIpHO-TeHeThuYecKuii). (OCHOBHBIE T'€HETUYECKHE IOHSTHS.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEUIMBaHUM.

3aKOHOMEPHOCTU  HAcJIeOBaHWsA  IPU3HAKOB, yCTaHOBJIEHHble [.  Mennenem.
MonorudpuaHoe ckpenBaHue. 3aKOH eIMHO00pa3usl THOPUAOB TIEpBOro mokojeHus. [IpaBmiio
JOMUHUPOBaHUS. 3aKOH paclISIUICHUs MPU3HAKOB. ['mrmore3a yuctoTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruGpunHoe ckpeuiBaHue. 3aKOH HE3aBUCUMOTO HACIEIOBAaHUS MPU3HAKOB.
[{urorenernueckue OCHOBBI THOPHUIHOTO CKpEIIUBaHMUS.
AHanu3upyroliee CckpeniuBanue. lVcnosib30BaHME aHAIM3UPYIOMIETO  CKPEIIMBAHHS IS
oTpezieNieHus: TeHOTHIa 0Co0u.

CuenneHHoe HacnefoBanue mpu3HakoB. Pa6ora T. Moprana mno cCUEIJICHHOMY
HacJe0BaHHI0 TeHOB. HapylieHue clierieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpoOMOCOMHAasi TEeOpHUsl HACJIEACTBEHHOCTH. [eHeTnueckne KapThl. ['€HeTMka moJia.
XPpOMOCOMHOE OTIpeeIeHUE T10J1a. AyTOCOMBI

U TIOJIOBBIE XpPOMOCOMBI. ['oMoramHele M reTeporamHble opraHu3mbl. HacnepoBanue
MIPU3HAKOB, CIIETUICHHBIX C TIOJIOM.

N3meHnunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIIEICTBEHHAs U HACIIEICTBEHHAs. Poib cpesib
B HEHACTEJCTBEHHON WM3MEHUMBOCTH. XapaKTepUCTUKa MOIU(PUKAIUOHHOW W3MEHYHBOCTH.
BapuanuonHnsiii psa 1 BapuanuoHHas kpusasi. Hopma peaknuun npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrtBennas, uinu reHOTUNHYECKasi, U3MEHYMBOCTh. KOMOMHATHBHAs M3MEHUYUBOCTD.
Meiio3 W mMOJOBOM TpoIlecC — OCHOBA KOMOWHATHUBHOW W3MEHUMBOCTH. MyTalMoOHHAsS
W3MEHUYUBOCTh. Kiaccudukaius MyTaluii: TeHHbIe, XPOMOCOMHBIE, T'€HOMHBIe. YacToTra u
NpUYHHBI MyTanuii. MyTtareadsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOMN
m3menunBocty H. U. BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TEHETHMKU YEJIOBEKA:

TeHCAIOTUYCCKHI, OJIM3HEIIOBEIN, IIUTOTCHETUYCCKUH, OMOXUMHYECKU,

MOHGKynﬂpHOFeHeTquCKHﬁ. COBpeMeHHOG OIpECACIICHUC ICHOTHIIA: ITOJJHOI'CHOMHOC



CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomombio [1[[Pananu3a. HacneactBennsie
3a00/I€BaHNs YEIOBEKA: T€HHEIE 0oJe3Hu, 0ose3Hu c HACJIEACTBEHHON
MPEIPACIIONOKEHHOCTRIO, XPOMOCOMHBIE 00Je3Hu. ComMaTHyecKue U TeHEpPaTUBHBIE MYTaIlUU.
CtBosoBble KJIEeTKH. [IpuHIUIBI 310pOBOTO 00Opas3a KHU3HH, TUATHOCTHKH, MPOPUIAKTHKU M
JIeYEHUs] TEHeTHYecKuX Oose3Heil. MenuKoreHeTuuecKoe KOHCYJIbTUPOBaHUE. 3HAueHUe
MEIUIIMHCKON F'€HETUKH B MPEIOTBPAILCHUH U JICUCHUU TeHETUUECKUX 3a00IeBaHU YeI0BeKa.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

Jlabopamopnass paboma Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPHUIHOTO CKPELMBaHUs y Ap030(dUiIbl Ha TOTOBBIX MUKpOIIpEnapaTax.

Jlabopamopnas paboma Ne 6. «3ydeHne MOAUDHUKAIIMOHHON W3MEHYHBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOI».

Jlabopamopnasa paboma Ne 7. «AHanuz MyTauuid y Jpo3o¢uiasl Ha TOTOBBIX
MUKpOTIpenaparax.

Ipaxmuuyeckas paboma Ne 2. «COCTaBICHHE U aHAIIU3 POJIOCIIOBHBIX YEJIOBEKA.

Tema 7. Cenexuus opranuzMoB. OcHoBbI OuoTexHonoruu (3 1) Cenexkuus Kak Hayka u
mpouecc. 3apokaeHue celekiuu u jpomectukanus. Yuenue H 1. BaBunmoBa o meHtpax
MIPOUCXOXKACHUS M MHOT000pa3usi KYyJIbTYpPHBIX pacTeHud. LIeHTpbl MPOUCXOKIACHUS
JIOMAIIHUX XUBOTHBIX. COPT, MOpPO/Ia, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MacCOBBIi M WHIWBUAYAIbHBIA OTOOPHI B CEIEKIIUU
pacTteHuii u )kUBOTHBIX. OIIeHKa 2KC Tephepa. bInu3kopoacTBeHHOE CKpEeIMBaHHEe — UHOPHIUHT.
UYucras nuaus. CKpeluBaHue YUCTHIX JTUHUN. ['eTeposuc, nin rubpuanas cuna. HepoactseHHoe
cKkpenuBanne — aytOpuaunr. OtganéHHas tuOpuau3amms U e€ ycrexu. VCcKycCTBEHHBIH
MyTareHe3 W TMOJy4YeHUue TMOJUIUIONI0B. JIOCTHIKEHMSI CEJIEKIIMHM PAcTeHUM, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib MPOU3BOJCTBA. ['€HHAas WHXKEHEpHUs. OTalbl CO3JaHUs
pexomOunantHoil JIHK u TpancreHHsix opranusmoB. Kierounas wumxenepus. Kiierounsle
KyIbTypbl. MUKpPOKIIOHAIbHOE pa3MHOXKEHHE pacTeHui. KiioHnpoBaHue BBICOKOMIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME H dTHUeckue mpoodiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

Oxckypcuss «OCHOBHBIE METOJIBI M JOCTHDKCHHS CEJEKIIMA PACTeHWHW W JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE
X035CTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. OBomounonHas 6uonorus (9 u)



[Ipennockuiku BO3HUKHOBEHMSI SBOJIIOIMOHHON TEOPUHU. DBOJIIOLMOHHAS TEOpUS U €€
MecTO B OMOJOTHH. BiusHuEe 3BONMIONMOHHON TEOPUH HA pa3BUTHE OMOJOTHH U JIPYTHUX HayK.
CuzerenscTBa 3BoMOIMM. [laneoHTonOrM4YecKue: MoCiIe0BaTEIbHOCTD NOSIBIECHNS BUJOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, MepexoaHble ¢opmbl. buoreorpaduueckue: cXoACTBO H
paznuuue dayH u GIop MAaTEPUKOB H OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJACTBA U PA3JIMYKA SMOPHOHOB pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYAUMEHTApHBIE OpPIaHBbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MYyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuHa. IlpennochbulkM BO3HUKHOBEHMS J1apBUHU3MA.
JIBuoKyiue Ccuiibl 3BOJIOLUMKM BHAOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOMKEHUE IIpU
OTPAaHUYEHHOCTU PECYPCOB, HEOMpenes€HHas H3MEHUMBOCTh, OOpb0Oa 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus . [lonynsanus kak eIMHULA BUIA U IBOJIIOLINH.

JBuxymiye cuibl ((hakTOphl) IBOJIOLUU BHIOB B MpUpoae. MyTallMOHHBIN MpoLiece U
KOMOMHATUBHAsT HM3MEHYMUBOCTh. llomynsuunoHHble BONHBI M japeiid reHoB. M3omsamus u
MUTpaLusl.

EctecTtBeHHbIl 0TOOp — Hampasistouuil Gpaktop 3Bomonuu. PopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOneHHOCTh  OpPraHU3MOB  Kak  pe3yiabTar  »Boitonuu.  Ilpumepsr
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(]o3bl U UM0AJaN TALIH.

Bun u BupooOpazoBanue. Kputepun Buma. OcHOBHBIE (OpMBI BUIA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUeCcKoe.

MakposBomonus. PopMbl 3BOIOLUY: (pUIIeTHYECKas, JUBEPreHTHasl, KOHBEpPreHTHas,
napasuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHue OT  HeCHEUUAIM3UPOBAaHHBIX  mpeakoB.  [Iporpeccupyromias
crenuanu3anys. AJanTuBHas paaualys.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUIOB IO MOP(OTOTHIECKOMY KPUTEPHIO».
Jlabopamopnas paboma Ne 2. «Onucanue MpUCTIOCOOICHHOCTH OPraHU3Ma U €€ OTHOCHUTEIILHOTO
XapakTepay.
Tema 2. Bo3HUKHOBEHHE U pa3BUTHE XKU3HU HA 3emiie (9 1)
JloHayuHble TPECTaBICHUS O 3apOXKICHUM >KM3HHU. HaydHble TMIIOTE3bl BO3SHUKHOBEHUS

JKU3HU Ha 3emuie: abWoreHe3 W MaHCIEepMHsS. XHUMHYECKas SBOJIONHS. AOHOTEHHBIA CHHTE3



OpPraHWYECKHX BEIIECTB U3 HEOPraHNYECKUX. DKCIIEPUMEHTAIbHOE OATBEPKICHUE XUMUYECKON
sBoJroNMH. HauanbHbie 3Tanbl OMOJIOrMYECKOH — 3BOJIIOLUU .I'mnoresa  PHKwmupa
dopMupoBaHUE MEMOPaHHBIX CTPYKTYpP U BOSHHUKHOBEHHUE MPOTOKICTKH. IIepBbie KIETKU U UX
3BoItoLus. DOpMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butune xu3Hu Ha 3emiie Mo 3paM U nepuojaMm. Karepe. Apxeiickas U mpoTepo3oiickas
apsl. [laneo3oiickas 3pa u e€ nepuoapl: KeMOPHIICKUI, OPTOBUKCKHM, CUITYPUICKUH, TE€BOHCKHIA,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30licKkas 3pa 1 €€ epuoibl: TPUACOBBIN, IOpCKUiA, MesloBoW. KaliHo3olickas spa u e€
IIEPUO/IbL: NTAJICOT€HOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KiuMaTa M TIeoJOTrM4ecKuX mporeccoB. OCHOBHBIE ATalbl 3BOJIHOLUU
PacTUTENILHOTO U )KUBOTHOTO MUPa. ApoMOp(h 03Bl y pacTeHH U )KUBOTHBIX. [losBeHne, pacBer
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BONMOUUUA. OCHOBHBIE CHCTEMATHUYECKUE
IpyHIbl OPraHU3MOB.

OBoironusi 4ejloBeKa. AHTpONOJorusi Kak Hayka. Pa3BuThe mnpeacraBieHUdl o
MIPOUCXOKICHUH YesloBeKa. MeTopl n3yueHus: antpornorese3a. Cxo/IcTBa U pa3jinyuus 4esloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE MTOJIOKEHUE YEIIOBEKa.

HBwxymme cwibl  (pakTopbl) aHTpororeHe3a. HacnencTBeHHas HM3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 *U3HU, U3TOTOBJICHUE OPYAUM Tpy/ia, MBIIIJIEHHE,
peub.

OcHOBHBIE CTaJUU M BETBH DJBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, UemoBEK yMeEIbli,
Yenosek mnpamoxomsamui, YenoBek HeaHaepranbckui, Yenosek pasymubid.  Haxonku
MCKOIIAeMbIX OCTAHKOB, BPEMs CYLIECTBOBAaHMsI, 00JIACTh PAacCHpPOCTPaHEHUs, 00bEM T'OJIOBHOTO
MoO3ra, 00pa3 >KU3HU, OPYAHSL.

Yenoeueckue packl. OCHOBHbBIE OOJBIINE pachl: €BponeouaHas (eBpasuiickas), HErpo-
aBcTpajiousiHas  (PKBaTOpHalibHAsl), MOHTOJOMJHAs  (a3uWarcko-amMepukaHckas).  YepTsl
MPUCTIOCOOTIEHHOCTH MPEICTaBUTENEH YETOBEUECKHUX pac K YCIOBUAM CylllecTBOBaHUS. EqMHCTBO
4esioBeuYeckux pac. KpuTrka connanbHOro JapBUHMA3MA U pacu3Ma.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

llpakmuueckas paboma No 1. «/3ydyeHue HCKOIMAEMBIX OCTATKOB
pacTeHUi U )KUBOTHBIX B KOJIJIEKLIUSIX .

Okckypcusi «IBOJIOLMS OPTaHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHOHAYYHBIN WM
KpaeBeAUECKU My3€eil).

Tewma 3. Opraau3mMsl U oOkpyxatomias cpeaa (5 9)

OKkojorusi Kak Hayka. 3ajJadd M pa3fenbl JKOJOTHH. MeTolbl 3KOJOTHYECKUX



UCCIIEIOBaHUN. DKOJIOTNYEeCKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKaA.

Cpenpl OOWTaHMS OPraHU3MOB: BOJHAs, HA3eMHOBO3JYIIHAS, IOYBEHHASA, BHYTPHU
OpraHu3MeHHasl.

Okonoruyeckue ¢akropsl. Kiaccudukanus skosoruueckux (akTopoB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. [lelicTBHE SKOIOrHYeCKUX (aKTOPOB Ha OPraHU3MBbI.

AOuotnueckue  (akTOppl:  CBET, TeMIeparypa, BIAKHOCTh.  DOTOmEpUOIU3M.
[TpucnocoOeHus OpraHu3MoB K JIEHCTBUIO aOMOTHYECKHX (haKTOpOB. bruonornueckue puTMel.

buotnueckue  daktopsl. Buasl  OmoTMyeckMX — B3aMMOJCHCTBHH:  KOHKYpPEHIMS,
XHUIHUYECTBO, cMMOM03 u ero ¢opmsl. [lapazutusm, koonepauus, MyTyaan3M, KOMMEHCATU3M
(KBapTUPAHTOB, HaxJICOHWYECTBO). AMEHCANU3M, HEHUTpanu3M. 3HaueHHEe OHWOTHYECKHX
B3aWMO/JICHCTBHH ISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

OKOJIOrMYeCKHe XapaKTepUCTHKU monyiasuuu. OCHOBHBbIE IOKa3aTelnd IMOMYJSLHUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MuUrpauus. JluHamuka
YHCIICHHOCTH TOIYJISIIIH U €€ PeTyJISIIHsL.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Jlabopamopnas paboma Ne 3. «Mopdosiorniaeckue 0COOCHHOCTH PaCTCHUH U3 Pa3HBIX MECT
oOUTaHUSY.

Jlabopamopnas paboma Ne 4. «BnusiHue CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

Ipakxmuueckas paboma Ne 2. «I1oac4€r MIOTHOCTH NOMYJISALMNA Pa3HbIX BUIOB PACTEHUI).

Tema 4. Coob1iecTBa U SKOIOTUYECKUE CUCTEMBI (9 1)

CoobmectBo  opranu3MoB —  OuouneHo3. CrTpykTypel — OuolieHO3a:  BHJIOBasd,
IPOCTPAaHCTBEHHAs, Tpopuueckas (nmumienasi). Bunpl nomuHanTsl. CBs3U B OMOLIEHO3E.

Okosnoruyeckue cuctembl (9kocuctemsl). [loHsTHE 00 3KOCHCTEME M OHOrEOLEHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: TPOJIYLEHThl, KOHCYMEHTBI, MpPOAYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE ITOKa3aTeNM SKOCHCTEMBI: Omomacca,
IOPOAYKIHS. DKOJIOTMYECKHE NUPaMUAbL: TMPOIYKIMH, YHCICHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM:  YCTOMUYMBOCTH, caMOoperyJsiius, pasButHe. Cykieccusl.

[TpupoaHble HSKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOocHcTeMa XBOWHOTO WIIU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE IKOCHCTEMBI. ATpPO 3KOcHCTEMBI. YpOoakocuctembl. buonorndeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak ¢akTop ycToiunBocTH sKocucteM. CoxpaHeHHEe OMOIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panutisi, coctaB u ctpykTypa ouochepst. Kupoe



BemecTBO U ero ¢pyHkuu. OcodbeHHOCTH Onochepsl Kak ri100ambHON SKOCUCTEMBI. JITMHAaMUYecKoe
paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotbl BemecTB M OHOr€OXMMHUYECKHE ITMKJIBI 3JIEMEHTOB (YIiepona, a3oTa).
3oHanbHOCTE OHMochepsl. OcHOBHBIE OMOMBI CyIi. BogHbIe OMOMBI.

YenoseuecTBo B Onochepe 3emin. AHTporioreHHbIe u3MeHeHust B Onocdepe. ['modanpHbIe
HKOJIOTHYECKUE TIPOOIIEMBI.

CocymecTBoBaHuE MPUPOBI U yesnoBedecTBa. CoxpaHeHne OnopazHooOpasusi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOTO YIIPABJICHUS MPUPOJHBIMH PECYpPCAMH U UX
UCHoNIb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI YYEBHOI'O IIPEJIMETA
«BHOJIOI' S

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMS K pe3ylbTaTaM OCBOCHMS
00y4JaroIUMHUCS TPOrPaMM CPETHEro o0IIero 00pa3oBaHUs: TUYHOCTHBIM, METAPEAMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBLIE PE3VYJIbTATBI

B crpykType TUYHOCTHBIX pPe3yJabTaTOB OCBOCHHS mpeameTa «buonorus» BblIeIEHBI
CJIETYIOIINE COCTABIISIOIINE:

0CO3HaHUe O0YYAIOIUMHUCS POCCUICKON T'Pa)KIaHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

Hanudyue momusayuy K 00y4eHuro ONOJIOTHH;

yenenanpasiennoe pazeumue BHYTPEHHUX YOEKICHHUN JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ HCTOPHYECKUX TPATUIINN pa3BUTHSI OMOIOTHIECKOTO 3HAHUS;

20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIHHOCTH
[IEHHOCTHO CMBICJIOBBIMHM YCTAHOBKaMHM, HPUCYIIMMHU cHCTEME OMOJIOrHYECKOro 00pa3oBaHus;

Hanuuyue SKOJIOTUYECKOTO MpaBOCO3HAHUsA, CHOCOOHOCMU CTaBUTh LEIW M CTPOUTH
KU3HEHHBIE TITaHBI.

JImuyHOCTHBIE PE3yIbTaThl OCBOCHUS IpeaMera «bHONOTHs» MOCTUTAIOTCS B €IWHCTBE
y4eOHOI U BOCIIUTATEIBHOM EATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IIPUHATHIMU B
o0ImIecTBe MpaBUIaAMH W HOPMaMH TIOBEICHUS W CHOCOOCTBYIOT IMPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3HMINU JTHYHOCTH, IMaTPHOTH3MA,
YBa)KEHHs K 3aKOHY M NPaBOIOPSAAKY, YETOBEKY TPy/Aa U CTapuieMy HMOKOJIEHUIO, B3aUMHOTO
yBaKEHUs, OEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY HACJA€IUI0 M TPaJuLMsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, Ipupoae U OKPYKAIOUIEN CPEE .

JImgyHOCTHBIE PE3YIbTATBI OCBOCHUS yqe6Hor0 npeamMera «buomormsy AOJIKHBI OTpaXXaTb



TOTOBHOCTb M CLIOCOOHOCTh OOYYArOIINXCsl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
NO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHMEHTAlUMM, ITO3UTUBHBIX BHYTPEHHUX
yOeXIIeHUI, COOTBETCTBYIOUIMX TPAJAWLIUOHHBIM IIEHHOCTSAM PpOCCHUHCKOro OOIIecTBa,
paclIMpeHye KU3HEHHOTO OIbITa U OMbITa ACSITEIbHOCTH B IPOIECCE pealr3aliil OCHOBHBIX
HAIpPaBJIEHUI BOCIIUTATEIbHOMN JI€ATEILHOCTH, B TOM YHCJIE B YACTH:

1. I'pakIaHCKOr0 BOCTIMTAHMSA:

— CcOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ULIUH OOYYaIOMIErocs KaKk aKTUBHOTO M
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

— OCO3HAHHE CBOUX KOHCTUTYLHOHHBIX MpaB U OOS3aHHOCTEH, YBa)KCHUE 3aKOHA U
IIPABOIIOPSAJIKA;

— TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATEIILHOCTH IPH CO3JaHUH y4eOHBIX
MPOEKTOB, PEIIEHWU YYEOHBIX M TIO3HABATENBHBIX 3a/1a4, BBIMOJIHEHUH OHOJIOTHYECKUX
9KCIIEPUMEHTOB;

— CIIOCOOHOCTH OMpPENENsATh COOCTBEHHYIO IMO3HMIIMI0 MO OTHOIICHUIO K SIBJICHHUSM
COBPEMEHHOM JKU3HU U OOBSCHSATH €€;

— YMEHHE YYMUTHIBAaTh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH C pPasHbIMU YOSXKIEHUSMH, KYyJIbTYpHBIMU UEHHOCTAMU U
COLIMAJIbHBIM IOJIOKEHUEM;

— TOTOBHOCTb K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YYEOHBIX,
MIO3HABATEJIBHBIX M MCCIEAOBATENbCKUX 3a7ad, YBa)XKUTEIbHOE OTHOLIEHHWE K MHEHHIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEpIKAHMS;

— FOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM ESATEIBHOCTH.
2. [IaTpuoTHYECKOr0 BOCIIUTAHUS:

— Cc(pOPMHPOBAHHOCTh POCCUHCKOW TpakJaHCKOH MJIEHTUYHOCTH, IMAaTPUOTHU3MA,
YBa)XEHMsI K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH nepesn PonnHoi, roprocTu 3a cBoi
Kpai, cBor0 PonnHy, CBOM S3BIK M KYJIBTYPY, IIPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuu;

— IIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIECOUI0 M NaMATHUKAM IPUPOIBI;
JocTHXkeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

— CIHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX Y4Y€HBIX B CTAaHOBJIEHHE U pa3BUTHE
O1OJ0TUY, TOHUMAaHNE 3HAaYeHUsI OMOJIOTUH B TO3HAHUH 3aKOHOB IMPUPO/IbL, B )KU3HU YEJIOBEKa
¥ COBPEMEHHOI'0 00IECTBa;

— ujaeiHas yO0exXIEHHOCTb, TOTOBHOCTh K CiykeHHI0 OTedecTBYy M €ro 3aiuTe,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



— OCO3HAHME AYXOBHBIX IEHHOCTEH POCCHIICKOTO HApO/Ia;

— chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBE/ICHNUS,

— CIIOCOOHOCTHb OIIEHUBATH CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PELICHUs,
OPUEHTHUPYSCh HA MOPAJIbHO HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HaHHEe JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOrO OYyIyIEro;

— OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTENISIM, CO3/IaHHI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPHUHATHUS IEHHOCTEH CEMEIHOM KU3HU B COOTBETCTBUU C TPATULIUSIMHU HAPOIOB
Poccun.

4. JcTeTHYECKOro BOCIIMTAHUS:

— DOCTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs OCTETHKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

— MNOHMMAaHHUE 3MOLIMOHAIBHOTO BO3JIEHCTBUS )KUBOU MPUPOJIbI U €€ LIEHHOCTH;

— IFOTOBHOCTb K CAMOBBIP@KEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH.

5. ®Pu3n4ecKoro BOCHUTAHUA:

— TMOHUMaHWe M peanu3anus 3A0pPOBOro M Oe3omacHOro obpasza KHU3HU (340pPOBOE
nUTaHue, COONI0ICHNE TUTUEHUYECKUX MTPaBUII M HOPM, cOATaHCUPOBAHHBIN PEXKUM 3aHATUN U
OTHbIXa, peryisipHas (Qu3nueckass aKTUBHOCTh), OEPEKHOrO, OTBETCTBEHHOTO W
KOMITIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U NMICUXUYECKOMY 37I0POBbIO;

— TIOHMMaHUWE I[IEHHOCTHU TPaBUJ WHAMUBUAYAIBHOTO M KOJJIEKTUBHOTO 0OE30MacHOTO
MOBEJCHUS B CUTYaIUsX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

— OCO3HAHME MOCJEACTBUN U HEMPUSITHE BPEIHBIX MPUBBIYEK (YITOTPEOIECHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUS).

6. TpynoBoro BocnuTanms:

— FOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0It00ue;

— TOTOBHOCTb K aKTUBHOW J€ATEIIBHOCTH TEXHOJOTHYECKOM M COUHAIBHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO BBITIOJIHATh
TaKylo JIeSITeIbHOCTb;

— HHTEpPEC K pa3IuuHbM cdepaM MpodecCHOHAIBHON AeITeTbHOCTH, yMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oymymiedl mpodeccuu U peain30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TIJTAHBI,

— TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHHIO M CAMOOOPA30BAHUIO HA MPOTSKEHHUH
BCEH KU3HMU.

7. IKOJIOTMYECKOr0 BOCTIUTAHMS:

— JKOJIOTUYECKH I1eJIecCO000pa3Hoe OTHOIIEHHWE K MPUPOJE KaK UCTOUYHUKY KM3HU Ha



3emiie, OCHOBE €€ CyILeCTBOBAHUS;

— [IOBBILIEHUE YPOBHA OKOJIOTMYECKOM KyJIbTYpbl: IPUOOpETEHUE OIbITa
IUTAHUPOBAHMS TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IIOCIIEACTBUM AJIs1 OKPYKAIOLIEH CPEbI;

— 0CO3HaHMe IN100AIBHOr0 XapakTepa 3KOJ0IMYECKUX Ipo0IeM U MyTel uX peleHus;

— CIIOCOOHOCTH HUCIOJIB30BaTh MPUOOpETaeMble NMPH U3yYECHUM OUOJIOTUM 3HAHUS U
YMEHHUSl NPH PEUICHUH TMPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONIOIb30BaHUEM
(cobmroenue mpaBuil MOBEACHUS B IPUPOJIE, HAMIPABICHHBIX HA COXPAaHEHWE PAaBHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OMOC(EphI);

— AaKTHUBHOE HENpUATHE JEHCTBUH, NPUHOCALIMX Bpel OKpY’Karolled HpUpOIHON
cpede, yMEHHE MPOrHO3UPOBATh HEONArONMPHUSATHBIE SKOJIOTUYECKUE IOCIEACTBHUS
IIPEANPUHUMAEMBIX ACUCTBUI U IIPENOTBpAIIATh UX;

— HaJIM4ue pa3BUTOI0 SKOJIOTHYECKOTO MBILIUIEHUS, SKOJIOTHUECKON KYIbTYPBbI, OIbITA
NEeSITEIbHOCTH HSKOJIOTUYECKOM HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBaTbCI HMH B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJIBHOM MPaKTUKE, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKOHN AESITEIbHOCTH IKOJIOTMYECKOM HAIlPaBIEHHOCTH.

8. LleHHOCTH HAYYHOI'0 NO3HAHUS:

— c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAHHOI'O Ha JHUalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MHUDE;

— COBEpUICHCTBOBAHME SI3BIKOBOM M UHUTATEIbCKOM KYJIBTYpPHl Kak CpeICTBa
B3aMMOJEHCTBHS MEKIY JTHOAbMH U ITO3HAHUS MHUPA;

— MOHUMaHue cnenupuKky OMOJIOTUN KaK HayKH, OCO3HaHUE €€ posiu B GOPMUPOBAHUU
pPAllMOHATILHOTO HAyYHOTO  MBIIUICHUS, CO3JAaHUM IIEJIOCTHOTO TMpEACTaBlIe€HUS 00
OKpY’KaIOIIeM MUPE KaK O €IMHCTBE MPUPObI, UETOBEKa U 00IIECTBA, B [0 3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHNH POoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

— yOeXIEHHOCTP B 3HAYMMOCTHM OWOJOIMM Ui COBPEMEHHON IMBHJIN3ALINU:
oOecriedeHHss HOBOI'O  YPOBHSI ~ Pa3BUTUSA  MEIULMHBI, CO3JaHHUS  NEPCIEKTUBHBIX
OMOTEXHOJIOTH, CTOCOOHBIX pelaTh peCypcHbIe MPOOIeMbl pa3BUTHS YEJIOBEYECTBA; MTOMCKA
nyTeil BbIXoJa M3 TIVIOOANBHBIX SKOJOTMYECKHX IpoOsieM U obecriedeHus: Inepexoja K
YCTOMYMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIIOJIB30BAHUIO MPHUPOJHBIX PECYPCOB H
(GOpMUPOBAHNIO HOBBIX CTaH/IaPTOB KHU3HU;

— 3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTHUECKUX 3HAHUIM B LIEISIX MOBBIILICHUS
oOmieli  KyJbTypbl, = €CTECTBEHHOHAY4YHOM TIpPaMOTHOCTH KaK COCTaBHOM  YacTu
(GyHKIIMOHAJIBHON IPaMOTHOCTH O0yJaromuxcs, GopMUupyeMoil pu U3y4yeHUuu OUOJIOTHH;

— INOHUMAaHHUE CYITHOCTU METOAOB IMMO3HAHUA, UCITIOJIb3YEMBIX B €CTCCTBCHHBIX HAaYyKaX,



CHOCOOHOCTh MCIOJIB30BAaTh IOJy4YaeMble 3HAaHUS JUIsl aHalu3a M OOBSICHEHUs SIBICHUHN
OKPYKAIOIIET0 MUpa M MPOUCXOMIIMX B HEM HM3MCHCHHWIA; YMEHHE JellaTh 000CHOBAaHHEIC
3aKIIIOYCHUA Ha OCHOBC HAYUYHBIX (baKTOB U UMCIOIIMXCA HOAaHHBIX C MHCJIbIO ITOJTYYCHUSA
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTh CaMOCTOSATENIBHO UCIOJIb30BaTh OMOJIOIMUECKUE 3HAHUS I PeIICHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

— OCO3HaHUE IICHHOCTHM HAy4yHOW JEeATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO M UCCIIE0BATENIbCKYIO I€ATEbHOCTh MHIUBUYaIbHO U B IPYIIIE;

— TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U caMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 10 OMOJIOTMH B COOTBETCTBHHM C KHU3HEHHBIMHU
NOTPEOHOCTAMU.

B nponecce JOCTUKCHU A INYHOCTHBIX PE3YJIbTATOB OCBOCHUS 06y‘laIOH_II/IMI/ICH IIporpaMmabl

CpCaAHCIro O6H_ICI‘O O6paBOBaHH${ y 06y11a}0m1/1xc;1 COBCPUICHCTBYCTCA SMOL;MOHCUZbelIJ

unmeiniekm, IpeIoaramnil cOpMHUPOBAHHOCTS!

—  €aMoco3HaMus, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIHHOE
COCTOSIHUE, BHJICTh HANpaBJICHUS PA3BUTHUS COOCTBEHHOU
SMOIMOHATBHOMN CeEphl, OBITh YBEPEHHBIM B ce0€;

—  camope2ynupoeanusi, BKIIOYAIOMIETO CAMOKOHTpPOJIb, yMEHHE TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHUE, CIOCOOHOCTH ATalTHPOBATHCS K IMOIMOHATBHBIM
WU3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYmMpeHHel Momueayuu, BKIIOYAIOUIEH CTpeMJIEHHE K JOCTIKEHUIO IEeMH U
yCIexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JCWCTBOBAaTh, WCXOAS W3 CBOMX
BO3MO>KHOCTEH;

— amnamuuy, BKIIOYAIOUIEH CHOCOOHOCTh MOHHMMATH SMOIIMOHATBHOE COCTOSHUE
JIPYTHUX, YAUTHIBATh €T0 P OCYIIECTBIEHUU KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIepPESIKUBAHUIO;

— CoYyuanbHbIX HABBIKOB, BKIFOYAIONINX CHOCOOHOCTH BBICTPAWBATH OTHOIICHUS C

JPYTUMH JIIOAbMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METANPEAMETHBIE PE3YJIbTATDHI
MertanpeameTHble pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorusy» exarouaiom:

3HAYUMMBIC OJId (I)OpMHpOBaHI/IH MHPOBO33PCHUA 06yqa101111/1xc;1 MCKIUCHTUIIIIMHAPHBIC

(MC)KHpe,Z[MCTHBIC) O6I_I_ICHay‘-IHLIe MOHATHUA, OTpAXKAMIUC HCJIOCTHOCTH Haquoﬁ KapTUHBL
MHpa U CHeHI/I(i)I/IKy MCTOAOB IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX (BeHIeCTBO,

SHEpPrus, ABJICHUC, MPOLECC, CUCTEMA, Hay'—IHI)II\/’I (i)aKT, IMPUHIIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,



3aKOH, TEOpHs, UCCIeI0BaHNe, Ha0II0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U [Ip.).;

YHUBEpCaJbHbIE  y4deOHbIE  JACWCTBUS  (MMO3HABAaTEIbHBIE,  KOMMYHUKATHBHBIC,
perynsTuBHbIe), oOecneuuBaromue (GopMupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YYarOIINXCS;

CHOCOOHOCTh ~ OOy4aromMxcs  HUCIHOJb30BaTh  OCBOCHHBIE  MEKIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHUS W yHUBEpCaJbHbIC YdeOHbIE NEHCTBHA B TO3HABATEIBHON W
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHUS MPOrPaMMBbI CpelHEro oOIiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBanagenne YHHBepCaJbHBIMHU YUeOHbIMH  TO3HABATEJbLHBIMU
AeCTBUAMMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBHS:

— CaMOCTOSITENFHO (DOPMYIUPOBATh U AKTYATH3UPOBATH MPOOIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

— HCIOJIb30BaTh IIPU OCBOEHUU 3HAHUI MPUEMBI JIOTUUECKOTO MBIIIEHUS (aHaIM3a,
CUHTE3a, CpaBHEHHMs, KiIaccHu(HUKaluu, 0000IIeHus), PaCKpbIBaTh CMBICT OHOJOTMYECKUX
NOHATUN (BBIAENATh WX XapaKTepHblE NPU3HAKU, YCTAHABIMBATH CBS3H C JAPYTUMHU
MOHSTUSIMH ),

— ONpEeNeNsITh eI IeATeNbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

— HUCMOJIb30BaTh OMOJIOTHUECKUE MOHATUS A 00bACHEHHs (DAKTOB U SBICHUHN JKUBOU
TIPUPOJIBI;

— CTpPOMUTH JIOTHUECKHUE pacCyX ICHUs (MHIYKTUBHBIE, NE€IyKTUBHBIC, [0 AHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUHUS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

— MPUMEHSATh CXEMHOMO/IEIbHBIE CPEJCTBA JJISl IPEICTABICHMS CYILIECTBEHHbBIX CBSI3EH
Y OTHOIIIEHUN B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTHUBOPEUNI pa3HOTO Poa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

— paspabaTbiBaTh IUIAH pEHICHUS MpoOJeMbl ¢ Yy4ETOM aHalu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEpPUAIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISAM,
OLICHMBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

— KOOPJIMHHUPOBATh M BBIOJHATH pabOTy B YCIOBHUSIX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

— Pa3BUBATh KPCATHUBHOC MBIINIJICHHUEC IIPU PCIICHHUU )KU3HCHHBIX np06neM;



2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

— BIAJETh HaBBIKAMU Y4EOHO-HMCCIIEIOBATENbCKOM M TPOEKTHOM JAEATENbHOCTH,
HaBBIKAMU  pa3pelieHus mnpodiem; o00aaaTh CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY IOMCKY METOIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3INYHbBIX
METOJIOB MIO3HAHUS;

— HCIIOJIb30BaTh PA3IUYHbIE BUJIbI IE€ATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS, €r0
MHTEpIpEeTalnH, MPeoOpa30BaHUIO0 U MPHUMEHEHHUIO B YUCOHBIX CHTYalUsX, B TOM YHUCIIE TPU
CO3IaHUH YYEOHBIX U COIIMAIIbHBIX TPOEKTOB;

— (opmupoBaTh HayuyHBIl TUIN MBIIUICHUS, BJIAJETh HAYYHOH TEPMHHOJIOTHEH,
KIIFOUEBBIMU MTOHATUSAMHU U METOJIaMU;

— CTaBHUTH U (OPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIIbHOM ACATEIBHOCTH H
JKU3HEHHBIX CUTYaIUsX;

— BBISBJISTH IPUUYMHHO-CJICICTBEHHBIE CBS3H U aKTYalH3UPOBATh 3a7ady, BBIIBUTaTh
rUNoTe3y €€ pellieHMs, HaXOAUThb apryMEHThl JJIs J0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

— aHaJU3UpOBATh IOJIyYEHHBIE B XOJI€ PEIICHUS 3a/ladll Pe3yNbTaThl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBATH IPUOOPETEHHBIN OMBIT;

— OCYILECTBIISITH LIeJIEHANPaBIEHHBIN MOMCK NIEPEHOCA CPEACTB U CIIOCO00B AEHCTBUS
B MIPO(heCCHOHANIEHYIO CPEyY;

— YyMeThb IEPEeHOCHTh 3HaHUs B I[IO3HABATENBbHYI0 M MPAKTUYECKYI OO0JIACTH
KU3HEJEATENIbHOCTH;

— YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTel;

— BBIJIBUTATh HOBBIE UJIEH, IPEATIaraTh OPUTHHAIBHBIE TOAXOAbI M PEIICHUS; CTABUTH
npoOJIeMbl U 33Jauu, IOMyCKaloIue aJbTepHATUBHBIE PELICHNUS;

3) neiicTBusi Mo padore ¢ HH(poOpMaLHeii:

— OpHMEHTHPOBATHCA B Pa3IMYHbIX HCTOYHMKAX HMH(oOpManuu (TEeKcTe Y4eOHOro
nocoOusi, Hay4yHO-TIOMYJISIPHOIM JHTEpaType, OMOJIOrMYECKHX CIOBAapsSX U CIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHATU3UpOBaTh MH(OPMAIMIO Pa3TUYHBIX
BUJIOB U (opM TMpeacTaBiIeHUs, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

— (GopMyIHpOBaTh 3alPOCHl U MPUMEHATh PAa3JIMUHbIE METOJIbI MIPU TIOUCKE U 0TOOpE
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /TS BHITIOJTHEHUS YUeOHBIX 3a/1a4;

— [puoOperaTh OMBIT  HUCHOJB30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX

TGXHOJ’IOFI/II\/’I, COBCPUICHCTBOBATEL KYJIbBTYPY AaKTHBHOT'O HMCIIOJIB30BaHUS  PA3JIMYHBIX



HIOUCKOBBIX CUCTEM;

— CaMOCTOSITEIIBHO BBIOMPATh ONTUMAIBHYIO ()OPMY MPECTaBICHUS OMOIOTUYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U JIP.).;

— HCIOJIb30BaTh HAay4YHBIN SI3bIK B KAUECTBE CPE/ICTBA MpH paboTe ¢ OGMOIOrHYeCcKOM
uHpopMaLueil: IPUMEHATh XUMHUYECKUE, (PU3NUECKHE U MaTEMAaTUUYECKHE 3HAKU U CUMBOJIBI,
dopmynbl, ab0peBUaTypy, HOMEHKJIATYpy, HCIIOJIB30BaTh W IMPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

— BJI3JIETh HaBBIKAMU PACIO3HABaHMs M 3aIUUThl MH(pOpMALMU, MWHPOPMALUOHHOM
0€3011aCHOCTH JIMYHOCTH.

OsgiaieHHe YHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMH  J1eHCTBUSIMU:
1) o0menue:

— OCYILECTBIISATh KOMMYHHUKALlMM BO BCeX cdepax >KU3HU; aKTUBHO Y4YacTBOBAaTh B
JMajore WM JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil TeMmbl (yMEHHE 3ajaBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJIEHUS OTHOCHUTEIBHO BBIIOJIHEHUS Npe/laraeMoi 3a Jadyu, yYUTHIBATH
MHTEPECHI U COTIaCOBAaHHOCTb IMO3ULIUIN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

— pacrno3HaBaTh HeBepOaJlbHbIE CPEACTBA OOLICHMS], TOHUMATh 3HAUE€HHE COLUAIbHBIX
3HAKOB, [IPEAIOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYallui; yMETh CMATrYaTh KOH(IINKTHI
U BECTH I1EPETOBOPHI;

— BIJETh PA3JIMYHBIMU crnoco0aMu OOIIEHHS U B3aUMOJICHCTBUS; TOHUMATh
HaMEpeHMs JPYrux JIo/eH, NMPOSBIATh YBaKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B
KOPPEeKTHOH (opme hopMyIMpOBATH CBOU BO3PAKEHHUS;

— pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHHEM S3BIKOBBIX
CPEJICTB;

2) coBMeCTHAs 1eITeJIbHOCTD:

— IMOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHON M WHAMBUIYAIbHON paboThI
IpU pELIeHUH OHOJOTHYECKOH MpoOIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTH TNPUMEHEHHS
IPYHNOBBIX (OPM B3aUMOJIEHCTBUS MIPU pEIICHUN YUeOHOM 3a7auu;

— BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JICUCTBHH C yUE€TOM OOLIUX HHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 UlI€Ha KOJUIEKTHBA,

— MPUHUMATDH II€JIb COBMECTHOM JeATEIbHOCTH, OPTraHU30BBIBATH U KOOPJUHUPOBATH
JIEUCTBUS TO €€ JTOCTHMKEHHIO: COCTAaBIAThH IUIaH JCHCTBHM, pacHpeAessaTh pOiu C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

— OLIEHMBATh Ka4eCTBO CBOET0 BKJIAJa M BKJIA/1a KAKJOT0 YYaCTHUKA KOMaH bl B OOIIHIA
pe3ynbTar no pazpaboTaHHBIM KPUTEPHUSIM;

— HIpeajiaratb HOBBIC IIPOCKThLI, OUCHUBATE UACH C ITO3UIIUMHN HOBU3HBI, OPUTHHAJIBHOCTH,



MPAKTUYECKON 3HAYNMOCTH;

— OCYLIECTBIIATH IO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B PA3NIMYHBIX CUTYaLMsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

OBJaanenue YHUBEPCAJIbHBIMHA peryJasiTHBHBIMHM JAeiiCTBUAMMU: 1)
CaMOOpPraHM3aus:

— HCIIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM M WX PEIICHHS B
YKU3HECHHBIX U YYeOHBIX CUTYaIUsX;

— BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHMM 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JIEUCTBHUSX M IOCTYIKAaxX IO OTHOUIEHUIO K XUBOM MIPUPOAE, CBOEMY 3JI0POBBI0 U
310POBBIO OKPYKAIOIINX;

— CaMOCTOSITEJIBHO OCYLIECTBJIATh II03HABATEIbHYIO JIE€ATEIIBHOCTh, BBIIBIISATH
npoOsieMbl, CTaBUTh U (HOpPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

— CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHHs] MPOOJIeMbl ¢ Y4ETOM HMEIOILIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTCHHI;

— J1aBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

— pacuupsaTh paMK1 yueOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

— JenaTh OCO3HAHHBIM BHIOOpP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pemenue;

— OIICHUBATh MPUOOPETEHHBIH OIBIT;

— CIMOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOW IPYIUILIMN B Pa3HBIX

00JacTsX 3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHB;
2) CAaMOKOHTPOJIb:

— JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

— BJAJIETh HaBbIKAMM IO3HABATEJIbHON pe(IeKCHMH KaK OCO3HAHMS COBEPIIAEMbBIX
JIEUCTBUA W MBICITUTEIBHBIX MPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWI; HMCIOJIb30BATh
npuéMbl pehIEKCHU IS OLIEHKH CUTYalllU, BEIOOpa BEPHOTO PEIICHUS;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

— NPUHUMATh MOTHBBI U ApTYMEHTBI JPYTUX IPU aHAIU3€E PE3YyJIbTaTOB IEATEIbHOCTH;

3) npuHsiTHE ce0s U APYrUX:

— MPUHUMATH Ce0sI, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA; — MPUHUMATh MOTHBBI
apryMEHTBHI IPYTUX IIPHU aHAIU3€E PE3yIbTAaTOB ACATEIBHOCTH;

— MpU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OMIMOKH;

— pa3BUBaThb CIIOCOOHOCTH MOHUMATh MHP C MO3UIHUU JPYTroro 4€JI0BCKa.



INPEJIMETHBIE PE3YJIBTATDBI
[Ipenmertnsie pe3ynbTaThl ocBoeHus porpaMmmbl COO mo 6uosoruu Ha 6a30BOM ypOBHE

BKJIIOYAIOT crieruudeckue s yueOHoro npenmera «bronorus» HaydHble 3HAHUS, YMEHUS
U CIOCOObI JIEHCTBUM MO OCBOCHMIO, MHTEPIpPETALUU U NPeoOpa30BaHUIO 3HAHMM, BUIIBI
JeSITEIbHOCTH 110 MOJIy4eHHIO HOBOT'O 3HaHUS U NPUMEHEHUIO 3HAaHUH B Pa3JINYHBIX YUEOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KM3HEHHBIX CUTYyalUsX, CBS3aHHBIX C Ouojorueid. B
IporpaMMe MpeAMETHBIC PE3yJIbTAThI MPEACTABICHBI 10 ToJIaM 00y4YeHHs

10 KUIACC

IIpenmetHble pe3ynbTaThl OCBOEHHUS YdeOHOro mnpeamera «bHONOrHs» JOIKHBI
OTpaxkaTh:

1) chopMupOBaHHOCTH 3HAHUI O MECTE U POJU OMOJOTUM B CUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM KAPTUHBI MUPA U
Hay4YHOTO MHPOBO33PEHUS; O BKJAJe POCCHUMCKUX U 3apyOEKHBIX Y4YEHBIX OHOJIOIOB B
pa3zBuTHe OUMONOrMM; (PYHKIMOHAIBHOM I'PaMOTHOCTH YEJIOBEKa /ISl PELICHMs KU3HEHHBIX
3a/1ay;

2) yMeHHE DPacCKpbIBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB U TOHATUMN: JKU3HB,
KJIETKa, OpraHu3M; MeTa0oiau3M (0OOMEH BELIeCTB W MPEBpalleHHE 3HEPIuu), roMeocTas’
(camoperynsinusi), ypOBHEBas OpraHu3alus JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE
(penpoaykuusi), HacJIeCTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

3) yMeHue uznaraTb OMOJIOTHYECKHE TEOPUH (KJIETOYHAsI, XpOMOCOMHAs1, MyTal[MOHHas,
LIEHTpaJIbHas J0rMa MOJIEKYJIspHOM Ononorun), 3akonsl (I'. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 ieHTpax MHOI000pa3us 1 POUCXOXKIACHMSI KyJIbTYPHBIX pacTeHuit H.

. BaBunoBa), onpenenste rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

4) yMeHue BiIaeTh METO/IaMH HAYYHOTO T0O3HAHHS B OMOJIOTUH: HAOJII0/IEHUE U ONIMCAaHUe
KHUBBIX CHUCTEM, IPOLIECCOB M SBJICHHH; OpraHM3alus U TNPOBEIEHHE OHOIOTMYECKOTrOo
AKCIIEPUMEHTA, BBIIB)KEHUE TMIIOTE3bI; BBISIBICHHUE 3aBUCHUMOCTH MEX]IY HCCIEAYEMBIMU
BEJIMYMHAMU, OOBSICHEHNE TOJYYEHHBIX PE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB; YMEHUE JI€1aTh BHIBO/IBI HA OCHOBAHMH ITOJIYYEHHBIX PE3YJIbTATOB;

5) yMeHue BBICTATH CYIIECTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT;
O/THOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH TIPOIIECCOB: OOMeEHa
BEUIECTB U IMpEBpalleHUs] DSHEPTUM B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOTr0 U
HHEPreTUIecKoro oOMeHa, XeMOCHHTE3a, MUT03a, Mei103a, OIUIOIOTBOPEHHUSI, PAa3MHOKEHHUS,
WHAWBHUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

6) yMeHUe PUMEHSTH MOITY4YeHHbIE 3HAHUS ISl 00BsCHEHUS! OMOJIOTUYECKUX MTPOLIECCOB

n $IBJ'IGHI/II>1, IJI1 IPUHATHUA TPAKTHYCCKUX peIHeHI/Iﬁ B HOBCGHHGBHOI\/'I KHN3HHU C LCIBHO



obecrieueHnst 6€30MaCHOCTH CBOETO 3/I0POBBS M 3JIOPOBbSI OKPYKAIOIINX JIIOJIEH, COOITIOICHHSI
HOpPM TpaMOTHOTO TIOBEJIEHUS B OKpYXalolle NpUpPOJHOM cpele; IOHUMaHHE
HEOOXOMMOCTH HCIIOJIb30BAHMSI TOCTHKEHUH COBPEMEHHOW OHMOJIOTHM M OMOTEXHOJIOTUI
JUTSL palliOHaJIBHOTO MIPUPOIOIIOIB30BaAHUS;

7) yMmMeHHe peliaTh 3JeMEHTapHble T'€HETHMUYeCKHE 3a/lad Ha MOHO M JUTHOpHAHOE
CKpEIllMBaHMUE, CLEIJIECHHOE HAcIEJ0BaHUE; COCTaBISTb CXEMbl MOHOTMOPUIHOTO
CKpEIIMBaHUS JUIsl IPEACKa3aHusl HACIE0BAHUS [IPU3HAKOB Y OPraHU3MOB;

8) yMeHue BBIMOIHATH 1a00paTOPHBIE U PAKTHUECKHUE pabOThI, COOIII0IaTh MpaBuia Ipu
paboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

9) ymeHHe KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMAIIUIO OUOIOTHIECKOTO
COJIEp’KaHusl, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 pa3iMuHbIX UcTOYHUKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepuabl); STUYECKUE ACHEKThl COBPEMEHHBIX MCCIEIOBAHUN B
Ounoyoruu, MeIUIMHE, OMOTEXHOJIOTUH;

10) ymenue co3maBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mmIas
OunoNornyeckyro MHQPOPMALHI0O M3 HECKOJBKHX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOCHHUS Y4eOHOro mpeamera «bBHOJOTHS» TOIHKHEI
OTpaxkaTh:

1) chopMuUpOBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUHOUN KapTUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS; O BKJIAJ€ POCCUMCKUX U 3apyOekKHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMONOTHM; (PYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIS PELICHUS KU3HEHHBIX
3a/1ay;

2) yMEHHE pAacKpbIBaTh COJIEp)KaHHWE OMOIOTMYECKHMX TEPMHHOB M TIOHSATHUH: BH]I,
NOMYJSIMSI, TEHOQOHJ, HBOJIIOLMS, JABIXKYyIIME cuibl  ((pakTopel)  SBONIOINH,
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOPHI, SIKOCUCTEMA,
MPOJAYIIEHThl, KOHCYMEHTBI, PEAYLEHTbI, IeNU NUTaHUA, SKOJOTHYECKas MUpaMHaa,
OuoreoreHo3, onochepa;

3) ymeHue uznaratb Ouosiornueckue teopuu (dBosonroHHas teopus Y. JlapBuHa,
CHUHTETHYECKasl TEOPHS SBOJIOIMH ), 3aKOHbI ¥ 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTna K.
bapa, yepenoBanus TJIaBHBIX HAIIPABJICHUM U ITyTEU sBommonuu A H.

CeseprioBa, yuenuss o Owuocdepe B. WM. BepHaackoro), ompenensiTh TpaHUIBI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

4) ymeHue Bia/ieTh METO/IaMU Hay4YHOTO TO3HAHUS B OMOJIOTUU: HAOJII0/IEHUE U OTIHCAaHNE



’KMBBIX CHCTEM, IPOLIECCOB U SIBJICHMH; OpraHu3alUs M IPOBEJECHHE OHUOIIOTMYECKOrO
HKCIIEPUMEHTA, BBIJBI)KEHHE THUIOTE3bI; BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIECAYEMBIMHU
BEJIMYMHAMH, OOBSCHEHUE TOIYyYECHHBIX PE3YJIbTAaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB; YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH I1OJIyYEHHBIX PE3YJIbTATOB;

5) yMeHHEe BbLIEIATH CYLIECTBEHHBIE MPU3HAKH CTPOCHMS OMOJIOIMYECKUX OOBEKTOB:
BUJIOB, MOMYJISALUH, TPOAYIIEHTOB, KOHCYMEHTHI, PEAYLICHTbI, OMOTE€OLIEHO30B U IKOCHCTEM;
0COOEHHOCTH TIPOILIECCOB: HACIEICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOTO OTOODa,
BU000pa30BaHusl, IPUCIOCOOIEHHOCTH OPraHU3MOB, JEMCTBUS KOJIOIMYECKUX (DAKTOPOB
Ha OpraHM3Mbl, [IEPEHOCA BEIIECTB M IOTOKA 3HEPrUU B 3KOCHCTEMAax, AHTPOIOI€HHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXHMMHUYECKHX
IIUKJIOB B Ouocdepe;

6) yMeHMEe IPUMEHSTH IOJIy4YE€HHbIE 3HaHUS ISl 00BSICHEHUS! OMOJIOrMUECKUX MPOLIECCOB
U SBICHUH, U1 NPHUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOH >KM3HMU C LIEJIbIO
obecrieueHust 6€30MaCHOCTH CBOETO 3/I0POBBSI U 3JI0POBbS OKPYKAIOLIUX JTIOJIEH, COOII0ICHUS
HOPM TPaMOTHOTO TIOBEJCHHMS B OKpYXAlOMIed MPHUPOJHONH cpeae;, TOHUMAaHUE
HE00XO0/IMMOCTH MCIOJIb30BAHUS JTOCTH)KEHUI COBPEMEHHOW OMOJIOTHH AJIs1 PalliOHAIBHOIO
HIPUPOIONOIb30BAHNUS;

7) yMeHHE pemarh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a/1a41, COCTABIISTH CXEMBI IIEPeHOCca
BEIIECTB U SHEPTUH B 3KocUcTeMax (L[enH MUTaHUs);

8) yMeHue BBINOJIHATH Ja00paTOpHbIE M MpaKTHUYECKHe paboThl, COOII0AATh NpaBuiia MPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

9) yMeH1e KpUTHYECKH OLIEHUBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS W3 pa3n4yHbIX ncToyHHKOB (CMU,
HAY4YHO-TIOMYJISIpHBbIE MaTepHalibl); pacCMaTpUBaTh ITI00AIbHBIE SKOJIOTHYECKUE MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

10) ymeHue co3naBaTh COOCTBEHHBIE NMUCBMEHHBbIE U YCTHBIE COOOIEHHUs, 0000IIas
OMoNOTHYECKYI0 WH(POPMALMI0O W3 HECKOJBKHX HWCTOYHHKOB, TPAMOTHO WCIIOJNB30BaTh

NOHATUIHBIN anmapaT OMOJIOTHH.

TEMATUYECKHUM IVIAH
10 KVIACC
KoandecTBo 9acoB
No HaumenoBanue K I
“/'“ pa3aesioB U TeM B OHTPOIL PaKTH JuleKTpoHHBIEe (U (pOBLIE)
MPOrpaMMblI cero HbIE veckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoTsI

Pa3nes 1. Buonorus kak Hayka




Bbuonorns kax

bub6mmoreka [IOK

1.1 Havka 1 https://lesson.academy-
YK content.myschool.edu.ru/06/10
MeToabl NO3HAHUA bu6moreka LOK
1.2 )KHBO;[H OO 1 https://lesson.academy-
pupoa content.myschool.edu.ru/06/10
Uroro no pazgeny 2

Pasznea 2. 7KuBble cuCTEeMbI M X OPraHU3anusd

fg:;‘gﬁqewne bu6mmoreka [IOK
2.1 Do CCCI:I — 1 https://lesson.academy-
pott content.myschool.edu.ru/06/10
U3yYCHUE
Uroro no pazgeny 1

Pa3nes 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH

XUMHUYIeCKHi
COCTaB KJICTKHU. bubmuorexa [JOK
3.1 Bogau 1 https://lesson.academy-
MUHEpaJIbHBIC content.myschool.edu.ru/06/10
coH
bu6mmoreka [IOK
3.2 ffﬂggﬁfeog;ﬁ; 1 https://lesson.academy-
p content.myschool.edu.ru/06/10
DepMeHTHl — bubnnorexa [JOK
33 OMOJIOTUYECKHE 1 https://lesson.academy-
KaTaJIn3aTOphl content.myschool.edu.ru/06/10
S Ep— bu6mmoreka [IOK
34 ) ' 1 https://lesson.academy-
content.myschool.edu.ru/06/10
HyKienHoBbIe bu6mmoreka [IOK
35 nciiorsr. ATD 1 https://lesson.academy-
’ content.myschool.edu.ru/06/10
Hcropus u meToibl bubnnorexka [JOK
3.6 W3YYEHHUS KIETKU. 1 https://lesson.academy-
Kinierounas Teopust content.myschool.edu.ru/06/10
Knerka xak bubnuotexa [JOK
3.7 LIEJIOCTHA KUBas 1 https://lesson.academy-
cHCTEeMa content.myschool.edu.ru/06/10
Crtpoenue bubnuorexa [JOK
3.8 YKapUOTUUECKOU 1 https://lesson.academy-
KJIETKU content.myschool.edu.ru/06/10
Uroro no pazgeny 8

Pasnena 4. ZKnsHeneaTeJIbHOCTH KJIETKH

4.1

OOMeH BelecTB.
IImacTuueckuit
0oOMeH.
DOTOCHUHTES.
XeMOoCHHTE3

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/10
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bu6mmoreka [IOK

4.2 Oaé{l\?e)}rlemquKHH 1 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6mmoreka [IOK

4.3 | buocuHre3 Oenka 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10

Hexknerounsie bu6mmoreka [IOK
4.4 | dopmbl KU3HU — 1 0 0 https://lesson.academy-
BHPYCHI content.myschool.edu.ru/06/10
Uroro no pazgeny 6

Pa3pean 5. Pazmuo:xxenue u

HHANBUAYAJIBbHOC PA3BUTHEC OPraHU3MOB

JKU3HEeHHEBIN UK

bu6mmoreka [IOK

5.1 | kuerku. JleneHue 1 0 0 https://lesson.academy-
KJICTKU. MUTO3 content.myschool.edu.ru/06/10
dopmbl bubnunoreka [JOK

5.2 | pa3MHOXEHHS 1 0 1 https://lesson.academy-
OpraHU3MOB content.myschool.edu.ru/06/10

bubmuorexa [JOK

5.3 | Meiio3 1 0 0 https://lesson.academy-

content.myschool.edu.ru/06/10
ObpazoBanue u bubnnoreka [JOK

54 | DA3BUTHE MONOBBIX 1 0 1 https://lesson.academy-

’ KJICTOK. content.myschool.edu.ru/06/10
O1m10/10TBOpEHNE
NuauBuayanbHoe bubnnorexa [JOK

5.5 | pasButue 1 0 0 https://lesson.academy-
OpPraHHU3MOB content.myschool.edu.ru/06/10

Hroro no pazneny 5

Pa3nen 6. HacieAcTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB
geHeTHKa — Hayka bu6mmoreka [IOK

6.1 . 1 0 0 https://lesson.academy-

5 content.myschool.edu.ru/06/10
1 U3MEHYHBOCTH
3aKOHOMEPHOCTHU bubnnoreka [JOK
HacleI0BaHUs https://lesson.academy-

62 | TPU- 1 0 1 content.myschool.edu.ru/06/10

3HAKOB.

Mounorubpuanoe

CKpECIINBAHUE

Jurubpunxoe bubnnoreka [JOK

CKpElIMBaHUE. https://lesson.academy-
6.3 3akoH 1 0 0 content.myschool.edu.ru/06/10

) HE3aBUCUMOTO

HACJICJIOBaHUS

MIPU3HAKOB

CuemieHHoe bubnmoreka [JOK
6.4 | HacimemoBaHUE 1 0 1 https://lesson.academy-

IIPHU3HAKOB

content.myschool.edu.ru/06/10
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I'enernka moma. bu6mmoreka [IOK
Hacnenosanue https://lesson.academy-
6.5 | TPH- 1 0 0 content.myschool.edu.ru/06/10
3HAKOB,
CLIETUIEHHBIX C
I10JIOM
N3MeHUYHBOCTb. bubmuorexa [JOK
6.6 Henacnencrsennas 1 0 1 https://lesson.academy-
N3MEHYNUBOCTh content.myschool.edu.ru/06/10
Hacnencrsennas Eubmiorexa [IOK
6.7 H3MCH§HBOCTB 1 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
Fenemika bubmuoreka [JOK
6.8 qeT0BeKa 2 0 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Hroro no pazgeny 9

Paznen 7. Cenexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHHI

CelleKIus Kak bu6mmoreka [IOK
7.1 a aI:1 HDOLECE 1 0 0 https://lesson.academy-
YK pon content.myschool.edu.ru/06/10
Mertonbl u bu6mmoreka [IOK
JIOCTUKEHUSA https://lesson.academy-
7.2 CEJIEKIINHU 1 0 0 content.myschool.edu.ru/06/10
pacTeHuit u
SKUBOTHBIX
buoTexnomorus bu6mmoreka [IOK
7.3 | Kak oTpacib 1 0 1 https://lesson.academy-
MIPOU3BOJICTBA content.myschool.edu.ru/06/10
Hroro no pazgeny 3
PesepBHBIE ypoku
1
0
0
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 10
ITPOTPAMME
11 KJIACC
KoandecTBo yacoB
HanmenoBanmue
Ne KonTtpoas IpakTn dnexTponnsbie (udpoBbIE)
n/n PasacIoB M TEM Bcecero HBbIE yecKue oﬁpasonarenbﬂme pecypcChl
nporpaMmbl
padoTbI padoThI
Paszgen 1. DBoonmoHHast OM0JI0THS
OBoaONusI U Bu6nmoreka IJOK
1.1 METOMEBI €6 1 0 0 https://lesson.academy-
W3yYeHUs content.myschool.edu.ru/06/11
Ucropus pazsurus Bbubmuorexa LIOK
1.2 TIPEACTABICHUH 00 1 0 0 https://lesson.academy-
SBOJIIOIUU content.myschool.edu.ru/06/11
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Bun: xpurepuu n Bubmuorexa LIOK
CTPYKTYypa. https://lesson.academy-
1.3 Homymsimmst 2 0 content.myschool.edu.ru/06/11
KaK 3JIeMEHTapHas
eIMHULA BUIA
JBmKyIne Cuthl bu6nmoreka IJOK
1.4 (a1eMeHTapHbIe 1 0 https://lesson.academy-
’ (haxTopsI) content.myschool.edu.ru/06/11
SBOJIFOLIUHI
. bu6nmoreka IJOK
EcrtecTBeHHbINM
1.5 P 1 0 https://lesson.academy-
p P content.myschool.edu.ru/06/11
Pesynbrarsl Bubmuoreka LJOK
SBOJIIOLIUU: https://lesson.academy-
1.6 TIPUCTIOCOOJICHHOCTh 1 0 content.myschool.edu.ru/06/11
OpPTraHu3MOB U
BU000pa3oBaHHe
Hampasnenus u Bubmuoreka [JOK
1.7 MyTH 2 0 https://lesson.academy-
MaKpO3BOFOIIH content.myschool.edu.ru/06/11
Wroro no pazaeny 9
Pa3nen 2. Bo3dHuKHOBeHHE M pa3BUTHE KH3HH Ha 3eMJle
UcTopus xxu3Hu Ha Bubmuoreka [OK
3emiie 1 METOIBI €€ https://lesson.academy-
W3YYCHUS. content.myschool.edu.ru/06/11
2.1 2 0
I'mmoTtessl
MTPOUCXOXKICHUS
JKH3HU Ha 3emiie
OCHOBHBIE STaIbI Bubnuoreka [IOK
3BOJIFOIUU https://lesson.academy-
29 OpPraHUYECKOTO ) 0 content.myschool.edu.ru/06/11
' MHpa Ha 3emIie,
Pa3BUTHUE KU3HH T10
9paM | Nepruoam
CoBpeMeHHas Bbubnuorexa LIOK
23 cucrema 1 0 https://lesson.academy-
' OpPraHUYECKOro content.myschool.edu.ru/06/11
Mupa
DBOJIIONUS bubmuoreka IIOK
2.4 4eJI0BeKa 1 0 https://lesson.academy-
(arTpOTIOTEHE3) content.myschool.edu.ru/06/11
JBroKyiiye cuibl Bu6nmoreka IJOK
2.5 (daxTopsr) 1 0 https://lesson.academy-
aHTPOTIOTeHEe3a content.myschool.edu.ru/06/11
OCHOBHBIE CTaIUU Bubmiorexa HOK
2.6 R HHB < 1 0 https://lesson.academy-
SBOIION CIIOBC content.myschool.edu.ru/06/11
UYenoBeueckre pachl Bbubnuroreka [IOK
27 Y MIPUPOIHBIE 1 0 https://lesson.academy-
’ aJanTannu content.myschool.edu.ru/06/11
yeJIoBeKa
HWroro o pazneny 9

Pa3zjnen 3. Opranu3mbl M OKpY:Kal0LIas cpeaa
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Koo a Bubnmnoreka [IOK
3.1 : Ha T KaK 1 0 https://lesson.academy-
HayK content.myschool.edu.ru/06/11
Cpenpl 00UTaHUS U bubnuoreka [IOK
3.2 AKOJIOTHIECKHE 1 0 https://lesson.academy-
(haxTOpHI content.myschool.edu.ru/06/11
AOunoTnueckue bubmmorexa ITOK
33 (baxTopbI 1 0 https://lesson.academy-
P content.myschool.edu.ru/06/11
BHOTHYeCK e bubnuoreka [IOK
34 (baxTopbI 1 0 https://lesson.academy-
P content.myschool.edu.ru/06/11
DKOJIOrH4ecKue bu6nmoreka IJOK
3.5 XapaKTEePUCTHKH 2 0 https://lesson.academy-
BUJA U TIOMYJISIH content.myschool.edu.ru/06/11
HWroro no pazneny 6

Paszgen 4. Coo0uiecTBa 1 3K

OJIOT'HYCCKHE CUCTEMBbI

CoobiiecTsa bubnmoreka IJOK
4.1 o FaHIII/IISMOB 1 0 https://lesson.academy-
P content.myschool.edu.ru/06/11
DKOCHCTEMBI U bubnmoreka IJOK
4.2 3aKOHOMEPHOCTH MX 2 0 https://lesson.academy-
CYIIIECTBOBaHUS content.myschool.edu.ru/06/11
I T, butmuorexa LIOK
43 SKIZ)CI;CHTGMH 1 0 https://lesson.academy-
content.myschool.edu.ru/06/11
AHTpOIIOreHHbBIe buGmmorexa IIOK
4.4 3KOT£ICT6MH 1 0 https://lesson.academy-
content.myschool.edu.ru/06/11
buocdepa — Bbubaunoreka [IOK
4.5 riaobanpHas 1 0 https://lesson.academy-
SKOCHUCTEMA 3eMITH content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH bubnuotexa [IOK
4.6 CYIIIECTBOBaHUS 1 0 https://lesson.academy-
ouochepsl content.myschool.edu.ru/06/11
bubmmoreka [IOK
YenoBeueCTBO B
4.7 Suochepe 3o 1 0 https://lesson.academy-
P content.myschool.edu.ru/06/11
CocymiecTBoBaHHE bubnuotexa [IOK
4.8 TIPUPOJIBI U 2 0 https://lesson.academy-
yeJI0BeueCcTBa content.myschool.edu.ru/06/11
Hroro no pazneny 10
OBIIEE KOJIMYECTBO
YACOB I10 34 0

[TPOTPAMME
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MyHuuunajabHoe 010/1:KeTHOe 00111e00pa30BaTeIbHOE YUPeKIeHue
«I'mmuaszus Ne 5 umenu I'eposi Coerckoro Cor3sa A.U. AsekceeBay

YTBEPXIALIO
Jupextop MBOY «I'umHa3usi NeSy
N.B. Pama3zanoBa

IIpuka3s ot 11.08.2023 Ne421-0

Pabouas nporpamma
1o 0uoJiorum (yriiy0JeHHbI YPOBEHb)

10-11 kaace

Ha 2023-2024 y4eOHBIi 101

2023r.



MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yuebHoro npeamera «buonorusy (yriayOnEHHBINH ypOBEHB) Ha YPOBHE
cpemHero ooimero o0pa3oBaHMs COCTaBlIeHa Ha OCHOBe TpeOoBaHMIT K pe3yiabTaTaMm OCBOCHUS
mporpaMMmbel  cpenHero  obmiero  oOpazoBanus — DegepanbHOrO0  TOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa cpeaHero obmero obpazoBanus (manee — DOI'OC COO),
ODenepalibHON 00pa30BaTENLHON TPOTpaMMBbI cpeiHero obOmero odpaszoBanus (mamee — DOII
COO), OenepanpHOl paboueii mporpaMmsl 1o yueOHOMY npenmMeTy «buonorusy (yriryOnEHHbIH
ypoBeHb) (manee — OPII «buomorus» (yrimyOnEéHHBIM ypOBEHb) a TakK)K€ OPHEHTHpPOBaHA Ha
1eJIeBbIE MPUOPUTETHI, CHOPMYIIMPOBAHHBIE B (peiepaibHOM paboueil mporpaMme BOCIIUTAHUS.

VYueOnslii npeamet «buomnorusy yriryonéanoro yposHs usydenus (10—11 knaccor) sBisercs
OJJHUM U3 KOMIIOHEHTOB o0Opa3zoBarenbHOl oOnactu «EctectBeHHble Haykm». CoriacHo
nonoxkenusim ®I'OC COO, npoduibHble ydyeOHbIE HpPEIMEThl, M3ydaeMble Ha YIIIyOIEHHOM
YpOBHE, SBISIIOTCS criocoOoM auddepeHMan o0ydeHUs Ha CTaplieldl CTYINEeHU IIKOJbl U
NPU3BaHBI 00ECTIEYNUTH MIPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHHM OOLIUM, CPEIHUM
CIE[MAIBbHBIM W BBICIIUM  OOpA30BaHMEM, OPHUEHTHPOBAH HAa IPUOPHUTETHOE pEIICHHUE
00pazoBaTeNIbHBIX, BOCHHUTATENBLHBIX M Pa3BUBAIOIIMX 33/1a4, CBS3aHHBIX C MPOpOpHEHTALUEH
0o0yJarolMXcsi U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOW OONacTh HAy4YHOTO 3HAHHS,
CBSI3aHHOTO C OMOJIOTHEN, METUITTHOM, SIKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

OBHIAS XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «BUOJIOT USD»

VYueOHblil npeamMer «buoiorus» Ha CTYNEHH CpeHEro oOIero oOpa3oBaHHUsS 3aBepIIaeT
Ouosnoruueckoe 0Opa3oBaHUE B LIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE W YIIIyOleHHe 3HaHUiM
00yJaroLMXCsl 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U KJIIETOYHOM OMOJIOrUH, SMOPHOJIOTUN
¥ OMOJIOTWY Pa3BUTHS, TEHETHKH, CETICKIINH, OMOTEXHOIOTHH, YBOJIIOIIOHHOTO YUSHHUS U SKOJIOTUH

N3ydenne yueOHOro npeamera «buonorus» Ha yriyO0JeHHOM YpOBHE OPUEHTHPOBAHO Ha
HOATOTOBKY 00YYaIOIIMXCsl K MOCIEAYIOIIEMY MTOTYYEeHHI0 OMOJIOrNYECKOro 00pa3oBaHus B By3ax
¥ OpTaHM3aIISIX CPEIHETO MpodeccnoHaTbHOTo 00pa3zoBanus. OCHOBY €T0 COAEPKAHUS COCTABISIET
crcTeMa OMOJIOTUYECKHUX 3HAHUH, TOTYYEHHBIX MIPU N3yYEHHH 00YyJarOIMMHUCS COOTBETCTBYIOIINX
CHCTEMaTHYeCKUX pa3/iesioB OWosormd B OCHOBHOW mikosie. B 10—I11 kmaccax 3TH 3HaHUS
HOJMy4yaloT pa3BuTHe. Tak, pacmupeHbl M yriyOJieHbl OHONIOTHMYECKHWe 3HAHUS O PACTEHUSX,
KUBOTHBIX, Tpubax, OaKTepusiX, OpraHu3Me 4YeJoBeKa, OOLIMX 3aKOHOMEPHOCTSX IKHU3HU;
JIOTIOJTHATEITFHO BKJTFOYEHBI OMOJIOTHUYECKHE CBEICHHS TMPUKIAJHOTO M ITOWCKOBOTO XapakTepa,
KOTOpbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI JUI TOCIEAYIOIEro BbIOOpa mpodeccu.
buonornueckne 3HaHUS WHTETPUPOBAHBI C COOTBETCTBYIOUIMMH 3HAHUSAMH, MOTYYEHHBIMH
00yJaroIMMHUCS NTPU U3y4eHUH (PU3KKU, XUMUU, Teorpaduu U MaTeMaTHKH

CrpykTypa nmporpaMMbl y4eOHOTO Tipeamera «bronorusn oTpaxaeT CHCTEMHOYPOBHEBBINA U



SBOJIIOIIMOHHBIN MOAXOMBI K W3ydeHHto Ouosornu CorimacHO WM, HW3Y4YalOTCS CBOWCTBA M
3aKOHOMEPHOCTH, XapaKTEpHbIE ISl JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHMU3allid, 3BOIIOIUH
OpPraHMYecKOro Mupa Ha 3emiie, COXpaHEHUsI OMOJIOTHYECKOro pazHooOpasus mianeTsl Tak, B 10
KJIacCe M3Y4aroTCs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOW OMOJOruu, SMOPHUOJIOTMH M OHOJIOTHH
Pa3BUTHS, TEHETUKH U CEJICKIIH, OMOTEXHOJIOTHN U CUHTETUYECKOW OMOJIOTUH; aKTyaTu3UPYIOTCS
3HAHUsI OOYYaIONIUXCS M0 OOTaHUKE, 300JI0THH, aHaTOMUH, (usnonornu yenoBeka B 11 kmacce
U3y4arOTCs SBOJIIOIIMOHHOE YYCHHE, OCHOBBI SKOJIOTHHU M yYeHHUE 0 Orocdepe.

VYueOuplii npeamer «buomnorus» Npu3BaH O00ECIEUUTH OCBOEHHE OOYYAIOLIMMUCS
OMOJIOTMYECKUX TEOPU U 3aKOHOB, UIeH, MPUHIIUIIOB U MPABUJL, JIKAIIUX B OCHOBE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KAPTHHBI MUPA; 3HAHUH O CTPOCHUH, MHOTO00Pa3uu U 0COOCHHOCTSIX KJICTKH,
OpraHu3Ma, TOIYJISAIUN, OUOIIEHO3a, SKOCHUCTEMBI;, O BBIJAIOIIMXCS HAYYHBIX JTOCTHKCHUSX,
COBPEMEHHBIX HCCIEOBAHUIX B OMOJIOTHH, MPUKIIAJHBIX aCHeKTaX OMONOTHYECKUX 3HaHUM. J{is
pa3BUTUSl U TOAJCp)KaHUS WHTepeca OOy4aroluXcss K OHONIOTMHM Hapsiiy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOTO Marepualia B COACpKaHMM ydeOHOro mnpeaMera «buomorus»
MIPEYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBJICHHMS M PA3BUTHUA TOM WM MHOM 00JacTu
Ouonoruy, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX YU€HBIX B pEIICHHE BaKHEHIINX
OMOJIOTMYECKUX U SKOJIOTHUECKHX MPOOIIeM

HEJIX U3YUEHUSA YYEBHOI'O TIPEJMETA «BUOJIOTUS»

Henp m3yyenus ydueGHOrO npenmera «buonorus» Ha yriryOJa€HHOM ypOBHE — OBJIAJICHUE
00yJarOIMMHUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHATLHON OpraHU3aIUY KUBBIX CUCTEM PA3HOTO
paHra ¥ MpUOOpEeTeHHWE YMEHH HCHONb30BaTh STH 3HAHUS B (DOPMHUPOBAHUHM HMHTEpeca K
orpenenéHHOM 00J1acTh MPO(HEeCCHOHATBHOM IESTETEHOCTH, CBSI3aHHOM C OMOJIOTHEH, WK K BBIOOPY
y4eOHOT0 3aBeICHUS JIIsI TPOAOIDKEHHS OMOJIOTMUECKOro 00pa3oBaHus

JlocTrkenue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yrayOn€HHOM YpOBHE
o0ecrieunBaeTcs pelieHneM CIeIYIONINX 3a1ay:

—OCBOCHHE OOYYaIOUIUMHCA CHCTEMbl OWOJIOTMYECKHWX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIEMIUAX, THIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBWIIaX,
COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHOHAYUHYIO KapTHHY MHUPA; O CTPOSHUH, MHOTOOOPa3iH 1
OCOOCHHOCTSIX OWONOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOMYJsus, BHJA, OHOTEOIEeHO3,
o6rocdepa); 0 BBIAAOIMNXCS OTKPHITUSX U COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

—O3HaKOMJIEHHE  OOy4arommxcsi C  METOJAaMH  TO3HAHWSI  KHUBOW  TPUPOJIBI:
UCCTIeIOBATENILCKIMU METOJaMU OMOJIOTHUYECKUX HayK (MOJEKYISIPHOW M KJIETOYHOW OMOJIOTHH,
IMOpPUONIOTHY U OUOJIOTUY Pa3BUTHUS, TEHETUKUA U CEJIEKIIMU, OMOTEXHOJIOTHHA U CHUHTETUYECKOU
OHMOJIOTHH, TAJICOHTOJIOTHH, SKOJIOTHH ); METOAAMU CAMOCTOSITETTHHOTO ITPOBECHNS OMOJIOTHIECKUX

WCCIIE/IOBaHU B Jlabopatopul W B Tpuponae (HaOMoIeHHe, W3MEpPEeHHe, OSKCIIEPUMEHT,



MO/ICITUPOBAHUE);

—OBJaZicHHE OOYYAIOUMMHUCS YMEHUSIMU: CAMOCTOSITENIFHO HAXOJWTh, aHAJIM3HPOBATH U

UCIIOJTb30BATh OHUOJIOTHYECKYIO UH(OPMAIIHIO; MI0JTH30BaThCS OMONIOTMYECKOM

TEPMHMHOJIOTUEN M CHUMBOJIMKOM; YCTaHAaBIMBaTh CBA3b MEXIY Pa3BUTHEM OMOJIOIMU U
COLIMAIbHO-KOHOMHUYECKUMH U HKOJIOTMUECKUMM IPOOJIEMaMH  YeJIOBEYECTBA; OLICHUBAThH
MOCJICACTBUSL CBOEH JICSITEIbHOCTA 110 OTHOLIEHUIO K OKPYKAOLIEH MPUPOJHOU Cpele,
COOCTBEHHOMY 3JI0POBBIO M 37I0POBBIO OKPYKAIOIIUX JIFOJICH; 0OOCHOBBIBATH M COOJIOIATh MEPHI
npo(MIAKTUKN MH(EKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHHUS B IPUPOJAE U OOecreyeHUs
0€30MacCHOCTH COOCTBEHHOM >KU3HEIEATEIbHOCTH B UPE3BBIYANHBIX CUTYaLUsX HPUPOJHOTO U
TEeXHOTCHHOTO XapakTepa; XapaKTepPU30BaTh COBPEMEHHBIC HAy4yHbIE OTKPHITUS B 0O0JacTH
OuoJIoruy;

—pa3BUTHE y O0YYAIOIIMXCSl MHTEIUIEKTYaIbHBIX M TBOPUYECKHX CHOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIIAIOIIMMUCS OTKPHITUSIMA M COBPEMEHHBIMHM HCCIIEAOBAHUSMU B OMOJIOTHH,
pemraeMbpIMH €10 TpoOIeMaMy, METOIOJIOTHe OMONIOTHYECKOTO HWCCIICOBAHMUS; TPOBEICHHUS
AKCTIEPUMEHTAIBHBIX MCCIICIOBAHNH,

peleHus OMOIOrMYecKrX 3a/1a4, MOAEINPOBAHHS OUOTIOTMUECKUX OOBEKTOB U IIPOLIECCOB;

—BOCIHHTaHUE y 00YJaIOUIUXCsl LIEHHOCTHOTO OTHOIIEHHUS K JKUBOH MPUpPOJIE B LIEJIOM U K
OT/ZeNbHBIM €€ O00beKTaM M  SBJICHHSM; (DOPMHUPOBAHHE HSKOJOTUYECKOH, T'€HETHYECKOM
TPaMOTHOCTH, OOIIEH KyJTBTYpPbI IIOBECHUS B TPUPOJIE; HHTETPALIUH €CTECTBEHHOHAYYHBIX 3HAHH;

—IpUOOpeTeHne 00YJatOIMMHUCS KOMIIETEHTHOCTH B PALIMOHAIBHOM MPUPOIONOIB30BaHUN
(cobmrosieHre MMpaBuil MOBEACHHS B IPUPOJIE, OXPaHbl BUJOB, SKOCHCTEM, OMOc(hephl), COXpaHEHUH
COOCTBEHHOT'O 3/I0POBbSI U 370POBbsSI OKpPYXAIOIUX JtOoJeH (coOmoieHnss Mep MpOoPHIaKTHUKH
3a0oneBaHMii, obecrieyeHre Oe30MaCHOCTU JKU3HENESTENbHOCTH B YPE3BBIYAMHBIX CHUTYalUsAX
HPUPOJHOTO U TEXHOIEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJIOTMYECKMX 3HAHUM U
YMEHUH B IOBCETHEBHOW KU3HH;

—CO3/IaHME YCIIOBUM JJIsI OCO3HAHHOTO BBIOOpa OOYYaIOIIMMUCS WHAMBUIYAIbHOM
00pa3zoBaTeIbHOM  TPAaeKTOPHUHM, CIIOCOOCTBYIOLIEH  IOCIEIYIOIEMY IPOPECcCHOHATBHOMY
CaMOOTIPEIETIEHHIO, B COOTBETCTBUM C MHMBU/1yaTbHBIMA HHTEPECAMH U TIOTPEOHOCTSIMU PETHOHA.

MECTO YYEBHOT'O TIPEJAMETA «bUOJIOT'US1» B YYEBHOM IIVIAHE

[IporpaMma cocraBiieHa ¢ y4€TOM KOJMYECTBA YacOB, OTBOAMMOIO Ha M3yUeHHE MperMeTa
«buonorusi» ydeOHbIM IUIaHOM Ha yriayonéHHom ypoBHe B 10—I11 kiaccax. IIporpamma
paccurTaHa Ha MPOBeJICHUE 3 U 3aHATUH B HEJIEIIO P U3YYEHUH NIpeMeTa B TeueHue AByx Jiet (10
u 11 ximaccer) Ob1iee yncno y4eOHbIX 4acoB 3a 2 rojia o0ydeHus coctapisieT 204 4, u3 mux 102 1 (3
4 B HeAeno) B 10 kimacce, 102 4 (3 u B Henenmo) B 11 kimacce.

OT16op opranu3aroHHBIX (HOPM, METOOB M CPEACTB O0yUISHHST OMOJIOTHH OCYITIECTBIISIETCS C



y4€TOM CHeuupUKH €ro COAep)KaHWs W HampaBIEHHOCTH HAa MPOAOJDKEHHE OHOJIOrMYECKOro
00pa30BaHuUs B OPraHU3aLHUAX CPEAHETO MPOPECCHOHATEHOTO U BBICIIEr0 00pa30BaHMSI.

OOs3aTesIbHBIM YCIIOBUEM TIPH OOYYEHHMH OHMOJIOTMM Ha YriyOJEHHOM YPOBHE SIBIISIETCS
MpOBEICHKE Ta00PATOPHBIX U MpaKTUYeCKUX padoT. Takxke yyactue o0y4aronuxcs B BBITOTHEHUH
MPOEKTHBIX M y4eOHO-UCCIIEIOBATEILCKUX PadoT, TEMAaTHKA KOTOPBIX OMpeeNseTcs yUuTeaeM Ha
OCHOBE MMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUH.

COAEPKAHUE YYEBHOI'O ITIPEJMETA «BUOJIOT'US»

10 KJIACC

Tewma 1. buosorus kak Hayka (1 )

CoBpeMeHHass OMOJIOTHsT — KOMIUIEKCHasi Hayka KpaTkas uctopusi pa3BUTHS OHOIOTUU
buonornueckne Hayku W HW3y4aeMble MU MpoOiembl DyHIaMeHTaIbHBIC, MPUKIAJAHBIE H
MOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTUU

3naueHue 6MoI0ruH B ((OPMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPa
[Ipodeccun, cBsizanHbie ¢ Ouosoruei 3HauyeHUE OMOJIOTUM B TMPAKTUUYECKOW ICSATEIHHOCTH
YyeJI0BEKa: MEJUIIMHE, CEIbCKOM XO035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPO/IbI

Tema 2. J)KuBble cucTeMbl U UX U3yueHue (2 1)

JKuBble cucTembl Kak mpeaMer u3ydeHus: ouonoruu CBOMCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U II€JIOCTHOCTb, CJIOXHOCTh M YIOPSJIOYEHHOCTb
CTPYKTYpbI, OTKPBITOCTb, CAMOOpIraHM3AIMs, CAMOBOCIPOM3BEIEHUE, Ppa3JIpa)kUMOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE

VYpoBHU OpraHu3alMM JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOUYHbIM, TKaHEBBIN,
OpraHU3MEHHBIM, MONYJIILIMOHHO-BHJIOBOM, 9KOCHUCTEMHBIN (OMOreoeHOTUYECKHIT),
o6uocoepnsiii [Ipouecchl, npoucxoasume B *KUBbIX cucreMax OCHOBHbBIE MPU3HAKU KUBOTO
Kuznp kak gopma cymiecTBoBaHUS Martepuu Hayku, u3ydaromniue KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu

N3yuenue xuBbIX cucteM Metoasl Ouosornueckoil Hayku HaOmrogeHue, usmepeHwue,
OKCIIEPUMEHT, CHUCTeMaTu3alus, MeTaaHain3 [loHsTHe O 3aBUCHMMON H HE3aBUCHUMOM
nepemeHHoil [lnanupoBanue skcnepumenta IlocranoBka u mpoBepka rumnote3 Hynesas
runote3a [Tonarue BeIOOpkU U €€ nocToBepHOCTH Pazdpoc B Omonorndeckux AaHHbIX OLeHKa
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3ynbTaToB [IpHunHbI MCKaXeHHs pe3yIbTaTOB 3KCIEPUMEHTA
[TonsiTue craTUCTHYECKOro TecTa. Tabmuibl U cxeMbl: «OCHOBHBIE MPHU3HAKU KUZHU»,
«buonornueckue cucrembl», «CBOWCTBA KUBOM MaTepuHu», «YPOBHH OpraHU3ALMHU KUBOU
npupoael», «CTpoeHHe 3KUBOTHOW KiIeTKu», «TKaHM KUBOTHBIX», «CHCTEMBI OpraHoB
YeJI0BEUECKOro opranm3Mmay, «buoreomenos», «buocdepayn, «MeToapl H3y4deHUS KUBOU

PUPOJIBI»



JlaGopaTopHbIe U TPaKTHYECKUE PAOOTHI

[Tpaktuyeckas pabora «/cronp30BaHHE PAa3IUYHBIX METOJOB IMPH M3YYEHUH >KUBBIX
CUCTEM»

Tewma 3. buosorus kineTku (2 4)

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHHULA KUBOTO VICTOPUSI OTKPBITHS KIETKU
PaGotet P I'yka, A JleBenryka Knerounass teopust (T LlBanun, M Illneiinen, P Bupxon)
OcHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUHOI Teopun

Metonbl MOJEKYISpPHOM M KJIETOYHOM OHOJOrMM: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, AuddepeHunanbHOe LEeHTpUYrupoBaHuE,
KyJbTUBUPOBaHHUE KJIETOK V3ydueHne (PUKCHPOBAHHBIX KIIETOK. DJIEKTPOHHAS MHKPOCKOIHUS
Kondokanpaas Mukpockonus. ButanpHoe (MIPMKU3HEHHOE ) U3YUEHHE KIIETOK.

JlaGopaTopHble U MpaKTUYECKue paboThl

[Tpaktuyeckas pabora «l3yueHne MeETONOB KJIETOUHOW Ouonoruu (xpomarorpadus,
aekrpodopes, nuddepennmanpaoe earpudyruposanue, [11P)»

Tema 4. Xumunueckas opranuzanus kiaeTku (10 1) Xumuyeckuii coctaB KieTku Makpo,
MHUKPO U yJIBTPAMUKPO 3J€MEHTHI Boma m €€ posb Kak pacTBOPUTENS, PEarcHTa, y4yacTHE B
CTPYKTYpPUPOBAHMM KIIETKH, TEIUIOperyasiuuu MuHepanpHble BelECTBA KJIETKH, HX
Ounosnorudeckas posib Pojib KATHOHOB U AaHUOHOB B KJIETKE

Opranuyeckue BeniecTBa KJIeTKH buonorndeckue nonumepsl benkun AMUHOKUCIOTHBIN
coctaB 6e1KkoB CTpyKTYpbl Oe1KoBON MoJieKyJ bl [lepBuuHast cTpykTypa O6einka, HenTuaHas CBA3b
Bropuunasi, TpeTuyHas, ueTBepTHYHAs CTpPYKTyphl JleHatypauus CBoiicTBa OenKOB
Knaccudukanus 6enkoB buonornueckue ¢pynkuu 06eaxon [IproHsL.

VYrneoasl MoHocaxapu/ibl, IMcaxapubl, OJIMrocaxapuibl ¥ nonucaxapuasl OOmii nian
CTpOEHUs ¥ (PU3MKOXMMUYECKHE CBOWCTBA YIieBo10B buonorndyeckue GyHKIMN yrieBOIOB

Jlunuast  I'mapoduneHOrMapodoOHble  cBoiictBa  Knaccudukanms — nunujios
Tpurnuuepuasl, pochonunuabl, BOCKU, crepouisl buonorndyeckue ¢pynkuuu aunuaoB OOmue
cBOIicTBa OHOJIOTMYECKUX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYTIPOHUIIAEMOCTb

Hyxneunossie kucnotsl JIHK u PHK Crpoenne nyknemHoBbix kucinor Hykieortunusl,
muHykieotunbl [lpunnun kommuiementapHoctd IlpaBuno Yaprapda Crpykrypa JHK —
nBoiHas cnupaib MectornaxoxaeHue u ouonorndeckue ¢pyakuun JJHK Bunsr PHK ®ynkimmm
PHK B knerke

Crpoenne monekynsl AT® Makpospruueckue cBsizu B Mosiekyine AT® buonornueckue
¢y AT® BoccraHOBI€HHbIE MEPEHOCUYMKH, HUX (QYHKIMM B KieTke [pyrue

nykieosuaTpudocdatel (HTD) CexBennpoBanne JJIHK Metoapl reHoMmuku TpaHCKpUTITOMUKH,



IPOTEOMHUKHU

CrpykTypHast OMOJOTHs: OMOXMMHYECKHE U OMO(pHU3NYECKHE HCCIEeIOBAHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl OHOMoOJsIeKyl MojenupoBaHue CTPYKTYypsl U (YHKUIUH
OMOMOJIEKYN M UX KOMILIEKCOB. KOMIbIOTEpHBIN qU3aiiH U OpraHUYeCKUi CHHTE3 OMOMOJIEKYI
U UX HEIIPUPOTHBIX aHAJIOTOB.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

1 JlaboparopHas pabota «O6HapykeHue OETKOB C MOMOIILI0 KAUeCTBEHHBIX PEaKIIHI»

2 JlaboparopHas pabora «VccnenoBanue HyKJIEMHOBBIX KMCIIOT, BBIJEIECHHBIX U3 KIETOK
Pas3INYHBIX OPIaHU3MOBY

Tema 5. Ctpoenue u QyHKIIUH KIETKH (8 4)

Tumbel KJIETOK: dyKapuoTHyecKas W INpokapuoTHueckass CTpyKTYypHOQYHKIIMOHAIbHBIE
00pa30BaHMs KIETKU

Crpoenne mnpokapuoTHueckoi kieTku Kierounas crteHka Oaktepuil U apxei
Oco0eHHOCTH CTpOeHUs TeTepoTpo(PHOI U aBTOTPO(HON MPOKAPUOTUIECKUX KIETOK MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3aX

Crpoenue U QpyHKIIMOHUPOBAHHUE dyKapuoTHUeckol kieTku [lna3maruueckas memOpaHa
(mnasmanemma) CrpykTypa IUIa3Matudyeckoil MemOpaHbl TpaHCHOPT —BELIECTB  uepes3
IIa3MaTHYeCcKyl0 MeMmOpaHy: maccuBHBIA (muddys3us, obOneruénnas muddysus, ocmoc),
aKTHUBHBIN (IEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT) [lomynponuiiaeMoctb MeMOpaHsbl
PaboTa HaTpuiikanueBoro Hacoca DHAOLUTO3: MUHOLUTO3, daronuro3 Jk3o1uTo3 Kierounas
creHka CTpykTypa U (yHKIIMM KJIETOYHOM CTEHKH pacTeHH, TpuooB

[Huronmazma I[urozons Ilutockener JIBmwxkenue unwurorazMbl OpraHoujbl  KIETKH
OnHoMeMOpaHHbIe OpraHOW/Ibl KJIETKHU: 3HaomnazMarudeckas cetb (O11C), annmapar ["onbxwy,
JU30COMBI, UX CTpoeHHe M (YyHKIMM B3auMocBs3b OJHOMEMOpaHHBIX OPraHOUIOB KJIETKU
CrpoeHue rpaHyasipHOro peTukynyma MexanusMm HamnpasieHus OenxkoB B OIIC. Cunres
pactBopuMbIX  OenkoB ~ CuHTe3  KIeTOYHBIX MeMOpaH ['magkuii  (arpanyJisipHBIN)
sHAOIUIa3MaTHUeCcKuid peTukyinym CekperopHas QyHkuus anmapata ['onbmxu Monudukanms
6enkoB B anmapare ['onbaxu. CoptupoBka OenkoB B annapate ['osb/pku. TpaHCcnopT BeliecTs B
kieTke Bakyonu pactutensHsix kinetok Knetounstii cok Typrop

[ToryaBTOHOMHBIE OpPraHOUAbl KJIETKU: MHUTOXOHIApHUM, IutacTuabl [IpoucxoxaeHue
mutoxoHpuil u mnactua. Cumbuorenes (K. C. Mepexkosckuid, JI. Maprynuc). Ctpoenne u
¢byHkuuu MUTOXOHApUM W miactua IlepBuuHble, BTOPUYHBIE U CJIOXKHbBIE IUIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKAPUOT XJIOPOIJIACTHI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuit

HememOpannbie opranoupl kietku CTpoeHne U QyHKIIMM HEMEMOpPaHHBIX OPraHOUI0B



kietkn  Pubocomer  [Ipomexxyrounsle  dumameHThl. MukpoduiaMeHThl  AKTHHOBBIE
MHUKpO(UIaMeH Tbl. MBIIIEYHbIE KJIETKH AKTHHOBBIE KOMIIOHEHTHI HEMBIIICYHBIX KJIETOK.
Muxkpotpybouku Krerounsnii mentp CrpoeHHEe U JBUKECHHE JKIYTHKOB U PECHHYEK
MuxkpoTpy6ouku nutoruiazMel Llentpuons benku, acconunpoBaHHble ¢ MUKPOQUIAMEHTaMU U
MHUKpOTpyOOUKaMu. MOTOpHBIE OCIKH.

SAnpo O6Gonouka sipa, XpOMaTHH, KapuoIiazMma, SAPBIILKHA, UX CTpOCHHE W (YHKIHUU
Snepublii 6enxoBbIil MaTpukc IIpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(a3HOM
Aape DyXpOMaTUH U IeTepoxXpoMaruH. benku XxpomarnHa — THUCTOHBI [luHamuka snepHON
000JI0YKH B MUTO3€. SIIEpHBINA TPaHCIOPT

Knerounsle  BritoueHuss CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKApHOT,
pacTUTEIbHOM, )KUBOTHOM, TPUOHOM

JlaGopaTopHble U MpaKTUYECKue paboThl

1 JIaboparopHas paboTa «3ydeHne CTpOEHUS KJIETOK pPa3IMYHbIX OPraHU3MOBY

2 Ilpaktuyeckas padora «3yueHue cBONCTB KJIETOUYHOU MEMOpPaHbI»

3 JlabGoparopHas pabora «VccienoBanue ria3Moin3a 1 JIeIIa3MoJin3a B PaCTUTEIIbHBIX
KJIIETKax»

4 TIpakTrueckas padota «M3ydeHne IBUKEHUS UTOIUIA3Mbl B PACTUTENIbHBIX KIETKAX»

Tema 6. OOMeH BelIECTB M IpEBpalIEHHE PHEPruu B KieTke (9 4) AcCUMWISLUS U
JUCCUMUJIALINS — JBE CTOPOHBI MeTaboIM3Ma

Tunbr oOMeHa BellecTB: aBTOTPO(MHBIM U TreTepoTpoHBIH YuacTHe KUCIOpoia B
0OMEHHBIX Tpolieccax JHepreTuyeckoe odecrneueHue kieTku: npespaiieHne AT® B 0OMEHHBIX
nporeccax MEepMEHTATUBHBIN XapakTep peakluidl KIETOYHOro MmeTabonm3ma MDepMeHTHI, UX
cTpoeHue, cBoiictBa M MexaHusM jeidctBus Kodepmentst Otanuus ¢epMeHTOB OT
HEOPraHMYeCKUX KaTaln3aTopoB belakuakTHBaTopbl W OEIKUMHTHOUTOPBl 3aBUCHUMOCTD
CKOpPOCTH ()epMEHTATUBHBIX PEAKIMI OT Pa3IMUYHbIX (PaKTOPOB

[lepBUYHBII CHHTE3 OpPraHUYECKHX BEHIECTB B KieTke PDOTOCHMHTE3 AHOKCUTCHHBIM U
OKCHIeHHBIH  QoTocuHtes |y OakrepuitCBerocoOMparomme IMHIMEHTBI M [IUTMEHTEI
PEaKIMOHHOTO LIEHTpa Posnp x70porutacToB B nporiecce poTocuHTE3a CeroBass u
temHoBas (azbl Dotoasixanue, C, C u CAMtuns! porocunresa [IpogykTuBHOCTB (hOTOCHHTE32
Bnusinue paznuyabix pakToOpoB Ha CKOPOCTh GOTOCHHTE3a 3HaUeHHE (POTOCHHTE3A

XemocuHte3  Pa3zHooOpasue  OpraHM3MOBXEMOCHMHTETHKOB:  HUTPUPUIUPYIOIIHNE
OakTepuH, xene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu 3HAaUEHUE XEMOCHHTE3a

AmnaspoOHble opranu3Mbl Buasl 6poskenust [IpogykTel OpoxkeHHs M UX HCIOJIb30BaHUE
YEJIOBEKOM AHa’pOOHBIE MUKPOOPTaHW3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO30YIUTEITH

OoJie3Hen



AspoOHBIE OpraHW3MbI JTanbl JHEPreTHYECKOTO oOMeHa I[loAroTOBUTENBHBIA ATall
I'mukonu3 — OECKUCIOPOIHOE PACHICTUICHNE TITFOKO3BI

buonoruueckoe okucieHue, Wi KJIETOUYHOE JibIxaHue Ponb MUTOXOHApPUI B Ipoleccax
O6uonornyeckoro okucienus Luxinyeckue peakunn OxucnutensHoe (¢ochopuarpoBanue
DHeprusi MeMOpaHHOTO TpajueHTa mpoToHoB. Cunte3 ATd: paborta mporoHHON AT®OCUHTA3HI.
[IpeumymiectBa a’dpoOHOTO IMyTH OOMEHA BEIIECTB Meped aHa’poOHBIM DPPEKTHBHOCTDH
HHEPTEeTUYECKOro 0OMeHa

JlaGopaTopHble U MpaKTUYECKue padboThl

1 JlaGoparopHast pabora «M3ydyeHue KaTaJIUTUYECKOM aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMMJIa3bl WIIK KaTalas3bl)»

2 JlaboparopHas pabota «V3yueHue (QEpMEHTATUBHOTO pACIICIICHHS IEPOKCH]IA
BOJIOPOJa B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX»

3 JIaboparopHas pabota «CpaBHEHHE IPOLIECCOB (POTOCHHTE3A U XEMOCUHTE3a»

4 JlaGoparopnas padota «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JBIXAHHS

Tewma 7. HacnenctBennast undopmanus u peanuzanus e€ B kieTke (9)

Peakuun MarpuuHoro cunresa [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
CHUHTE3a Peanuzanus HacnenctBeHHoON uH(opManuu ['eHeTnyeckuil Koj, ero cBoicTBa
Tpanckpunuusa — marpuunbiii cuHTe3 PHK IIpuHIUIBI TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTS,
aHTUNapalIeIbHOCTh, acUMMeTpu4YHOCTh Co3peBanue Marpuunbix PHK B sykapuornueckoii
kietke. Tenomepsl u Tenomepasa Hekogupyromue PHK

Tpancnsanus u e€ stansl Yuactue TpancnopTHeix PHK B Ouocunrese Oenka YcnoBus
6uocunTe3a 6enka Koguposanue amuHokucinot Posb pubocom B GnocnHTe3e O6enka

CoBpeMeHHbIE MPEACTABIEHUSI O CTPOSHUH IreHoB. OpraHu3anus TeHoMa y MpoKapuoT U
9YKapHOT Perymnsius akTHBHOCTH TeHOB Yy npokapuoT ['unoresa onepona (P XKaxo6, XK Mano)
MonekynsapHbple MEXaHU3MBbl 3KCIIPECCUU T'€HOB y JYKapHoT. Poiib XpoMaTHHa B pEryssiuu
pabotsl TeHoB. Perysiius 0OMEHHBIX TPOIIeccOoB B KiieTke KieTounblit romeocTas

Bupycbl — HeksieTouHble (OPMBI )KM3HU U 00JIUraTtHble napa3utbl CTpoeHne MPOCThIX U
CJIO’KHBIX BUPYCOB, peTpoBHpYcoB, OakTepuodarosKuznennsiit  nukn  JIHKcopeprkammx
BupycoB, PHKconepxamux Bupycos, 6akrepuodaroB. OOpaTHas TpaHCKPHIILIKS, peBepTasa,
MHTErpasa.

BupycHbie 3a0oneBanus yenoBeka, »kuBoTHbIX, pactrenuit CIINI, COVID19, counanbhbie
U METUIIMHCKHE TPOOIEeMBI

Buonndopmaruka: uHTErpanus U aHaau3 OOJBIIMX MaccHBOB («bigdata») CTPYKTYPHBIX
Ouonoruyeckux JaHHbIX. HaHorexHomormu B Ouonornn u menuuuHe. [Iporpammupyembie

¢ynkun 0enkoB. CriocoObl 10CTaBKHU JEKapCTB.



JlaGopaTopHble W mpakThueckue padbotel [IpakTumyeckas pabora «Co3gaHue MOIETH
BUpYCa»

Tema 8. )KusHeHHBIN UK KJIETKH (6 1)

Knerounslii muki, ero mepuonsl W perymsanus HMatepdasza m muto3 OcoOeHHOCTH
IPOILIECCOB, NMPOTEKaroMX B uHTepdasze Iloaroroska kinetku k aeneHuto IIpecuHreTnueckuii
(MOCTMUTOTUYECKUIT), CUHTETUYECKUNH U TOCTCUHTETUYECKUN (IPEMUTOTUYECKUI) IMEPUOJIBI
uHTEpda3zbl

Marpuunbiii  cunte3 JHK — pemukanusa Ilpunouner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJIyKOHCEPBATUBHBIA  CHHTE3, aHTHIAPAJUIEIbHOCTh MexaHu3m
permnkanuu JJHK Xpomocombr Ctpoenne xpomocoM Ternomepsl U TeoMepaza XpoOMOCOMHBIHN
Ha 00Op KJIETKH — KapHOTHN J{MIUTOMIHBIA ¥ TalUIOUIHBI HA0OpBl XpoMocoM | oMoIorn4HbIe
XxpomocoMbl [10710BbIE XPOMOCOMBI

Henenue knetkn — mMuTo3 CTaauy MHTO3a M MPOUCXOJALIME B HUX Ipouecchl Tumbl
muTo3a Kaprokunes u HUTOKHHE3 bronornyeckoe 3HayeHue MUT03a

Perynsuus Mutornueckoro nukia kiuetku I[lporpamMmupyemasi kierouHas rudenp —
aronTo3

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHAJIbHAsi TeHOMUKA MexaHU3Mbl poauQepaui,
QG epeHIMPOBKH, CTapeHus U rudenu kiaeTok. «{udposas kieTka» — OnonHpoOpMaTHIeCcKue
MoJie’H PYHKIIMOHUPOBAHUS KIIETKH.

JlaGopaTopHble U MpaKTHYECKue paboTh

1 JIaboparopHas paboTa «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIpenapaTax»»

2 JlabopaTtopHas pabota «HabmroneHne MUTO3a B KJIETKaX KOHUMKA KOpeIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpenaparax)»

Tema 9. Crpoenue u ¢yHkuuu opranusmoB (17 u) buonormyeckoe pazHooOpazue
oprauu3mMoB  OJIHOKJIETOYHBIE,

KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OpPraHU3MBI

Oco0eHHOCTH CTPOEHUS U KU3ZHEACSITEIbHOCTH OJTHOKJIETOUYHbIX OpraHu3sMoB bakrepuu,
apxeH, OJTHOKJIETOYHbIE I'PUObI, OTHOKJIETOYHBIE BOJOPOCIIH, ApYyrue NpoTucThl KonoHuaabHble
OpraHU3MBI

B3anMocCBA3p 4acTel MHOIOKJIETOYHOTO OpraHu3Ma TKaHH, OpraHbl U CHCTEMBI OPIaHOB
Opranusm kak enuHoe nesoe ['omeocras

Tkanu pacteHuit Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHasi, IOKPOBHa,
IPOBOJIAIIAs, OCHOBHAs, MexaHnueckass OcoOEHHOCTH CTpOEHHUs, (PYHKIMI U pacrioyioKeHHUs
TKaHE! B OpraHax pacTeHHUU

Txanu JKHNBOTHBIX u YCJIOBEKA Tumer JKHUBOTHBIX TKaHEH: SIIUTCINAJIbHAaA,



COEIMHUTENIbHAsA, MbIlIeYHas, HepBHAsE OCOOEHHOCTH CTPOEHHUs, (DYHKIUN U PACTIONOKEHHUS
TKaHel B OpraHax >KMBOTHBIX U Y€JIOBEKa

Opranbsl BereratuBHble U reHepaTUBHbBIC OpPTaHbl pacTeHuid OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX M 4esoBeka OyHKIIMM OpraHoB U cucTeM opraHoB Omnopa Tena opranu3sMoB Kapkac
pacteHuil CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX HapyKHbII U BHYTpPEHHUI
ckenier CTpoeHue U TUIBI COSAMHEHUS KOCTEH

JIBukeHre OpraHu3MOB JIBIDKEHWE OJHOKIIETOYHBIX OpPTaHW3MOB: aMEOOHIHOE,
KTYTUKOBO€, PECHUYHOE JIBMKEHHME MHOTOKIETOYHBIX PACTEHHMI: TPONU3MBlI W HACTUHU
JIBUKeHHE MHOTOKJIETOYHBIX dKUBOTHBIX M YEJIOBEKA: MBIILIEYHAs! CUCTEMA Pedrnexc
CkeJeTHbIC MBIIIIIBI U UX paboTa

[Muranue opranuszmos [lormomenne BOAbI, YIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu [luraHue XKUBOTHBIX BHYTPUIOIOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE
[lutaHue MO3BOHOYHBIX >KMUBOTHBIX OTIENbl MUILEBApUTENBbHOIO TpakTa lluineBaputenbHbie
skenessl [IunieBapurenbHas cucrema 4eioBeKa

Jpixanue opranu3mMoB [[pixanue pacrennii Jlprxanue sxuBoTHBIX [(uddysus razos yepes
noBepxHOcTh KieTku KokHoe npixanue JlpixarenbHash moBepxHOCTh YKaOepHoe U JE€rouHoe
JIbIxaHue J[pIxaHWe IO3BOHOYHBIX UBOTHBIX M YEJIOBEKAa OBOJIOLHUOHHOE YCIO0KHEHHUE
CTpPOCHMs JIETKUX TMO3BOHOYHBIX JKUBOTHBIX. J[pIXarenpHas cucTeMa desoBeka. MexaHus3m
BEHTWIALIMM JIETKUX y TITUIl U MJIEKONUTAIOMUX Perymnsuus npixanus JlprxarenbHbie 00bEMbI

TpaHcnopT BellecTB y OpraHu3MOB TpaHCHIOPTHBIE CHCTEMBI pacTeHuil TpaHcmopT
BEILECTB y ®KUBOTHBIX KpoBeHOCHas cuctema u e€ opranbl KpoBeHOCHas cucTeMa 03BOHOYHbBIX
JKUBOTHBIX M 4yenoBeka Cepjile, KPOBEHOCHBIE COCyAbl M KpoBb Kpyru kpoBooOparieHus
DBOJIIOIIMOHHBIC YCIIOKHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX YKHBOTHBIX
Pabora cepana u e€ perynsmus

Boinenenne y opranu3MoB Beinenenue y pacteHuil BbigeneHwe 'y  JKMBOTHBIX
Cokparutenbubie Bakyosn Opranbl BbieneHuss QOuibTpanus, CEKpenus ©u o0paTHOE
BCACHIBAHME KaK MEXaHU3MbI PaOOThI OPraHoOB BbIAeNeHUs] CBsI3b MOJOCTH TeJla ¢ KPOBEHOCHOM
Y BBIICIIUTEIILHON CUCTEMaMU

Broinenenue 'y MO3BOHOYHBIX JKMBOTHbIX W 4yenoBeka Ilouku Crpoenue wu
¢dbyHkonuposanue HeppoHa OOpazoBaHNE MOYH Y YETIOBEKa

3amuTa y OpraHu3MoB 3aluTa Y OJHOKJIETOUHBIX OpraHn3MoB Criopbl OaKTepuil U UCTHI
npocTedmux 3alura y MHOTOKIeTOuHbIX pacteHuid Kyrukyna CpenctBa MmacCUBHOM U
XUMHYECKOH 3a1uThl OUTOHIU I

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX [IOKpOBBI 1 MX MPOU3BOIHBIE 3alIMTa OpraHu3Ma

or Oone3neit MmmyHHas cucrema denoBeka KieTouHbli W TyMOpalibHbII HMMMYHHUTET



Bpoxxnénnplii, mpuodpeTéHHbIil crienuduieckuii *UMMYHUTET Teopus KIOHATbHOCEICKTUBHOTO
ummynurera (I1 Opnux, @ M bepner, C Tonerasa) BocniasiutenbHble 0TBETHl Opranu3sMoB Poib
BPOXKIAEHHOTO UMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUI

PazgpaxxuMocTe W peryisiiuss 'y OpraHu3sMoB Pa3zapaxumocTb y OJIHOKIJIETOYHBIX
opranu3moB Takcucel Pa3apakuMocTe U peryisuus y pacteHuid PocToBble BemecTBa M MX
3HauYEHUe

HepBHas cucrema u peduiekropHasi perynsius y KuBOTHbIX HepBHas cucrema u eé
OT/1€J1bI DBOIIOLMOHHOE YCIOKHEHNUE CTPOCHHSI HEPBHOM CUCTEMBI Y JKUBOTHBIX OT/IENBI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XKMBOTHBIX Pediexc u pednextopHas ayra besycioBHble u
YCIIOBHBIE pe(IIeKCh

['ymopanbHasi perynsuusi ¥ SHIOKPUHHAS CUCTEMa >KMBOTHBIX M uesnoBeka JKene3bl
JOHJIOKPUHHOM CHUCTEMBI M HX TOpMOHBI JlencTBHE TOPMOHOB B3aMMOCBsI3p HEPBHOM U
SHIOKPUHHON cucTeM ['mnoranamorunoduzapHas cuctema

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI

1 JIaboparophas pabota «M3yuenne TkaHei pacteHuin» 2 JlaboparopHast paborta
«3yueHne TKaHEeN KUBOTHBIX»

3 JIaGoparopHas pabota «/I3ydyeHne opranoB I[BETKOBOTO PACTECHUS

Tema 10. Pa3MHOXeHME U pa3BUTHE OPTaHU3MOB (8 )

DopMbI pa3MHOKEHHUST OPraHU3MOB: Oecrooe (BKJII0Yasi BET€TaTUBHOE) U MOJI0BOE Buibl
0ecronoro pa3MHOKEHUS: TOYKOBAaHUE, CIOPYIALHS, (pparMeHTaius, KIOHUPOBaHNE

[Tonosoe pa3zmHosxenue [lonoBeie kneTku, niu rametsl Meiio3 Ctaguu meiiosa [loBeaenune
xpomocoMm B Meno3ze KpoccuHrosep buonormueckmii ¢MbICI Mel03a W IOJOBOrO Iporecca
Mei103 1 €ro MeCTO B )KU3HEHHOM IIUKJIE OPTraHU3MOB

[TpenzaponbimeBoe pa3Butue I'amerorenes y ;kuBoTHBIX [TomoBsie xene3sl OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK Crniepmarorenes u ooreHe3 CTpOeHHE MOJIOBBIX KIETOK

Omo10TBOPEHNE U AMOPHUOHATBFHOE PAa3BUTHE KUBOTHBIX (CIOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee [lapTreHorenes

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3) DMOPHOIOTHS — HayKa O Pa3BUTHH
opranm3MoB Mopdorene3 — ogHa U3 TJIaBHBIX MpodiemM smOpuonoruu. KoHnenmus
MophoreHoB u mojienu Mmopdoreresa. Ctaauu aMOpHOreHe3a KUBOTHBIX (Ha IPUMEPE JISTYIIKH)
Hpobnenne Tumbr apoOnenus JleTepMHHUPOBAHHOE W HEACPMHHHPOBAHHOE JIPOOJICHUE.
brnactyna, Tunel 6mactyn OcobeHHOCTH APOOTICHHS MIICKOMHUTAIONMINX 3apOJIbINIEBbIE JTHUCTKI
(racTpynsnus) 3akiajka OpraHOB W TKaHEW W3 3apOABIIIEBBIX JIMCTKOB B3auMHOe BIMsSHUE
YacTel pa3BUBAIOIIETOCSA 3apojbiia (IMOpHOHANIBHAS WHIAYKITHS) 3aKiiajaka IUiaHa CTPOCHUS

JKUBOTHOTO KaK pE3ylbTaT MEPAPXUYECKUX B3aMMOJECHCTBHM TeHOB BimsHue Ha



SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI

Poct u pazutue xuBotHbIX [TocTamOpronansHbii iepuon Ipsimoe u HenpsiMoe pa3BUTHE
PasButue ¢ meramopho3oM y OECIIO3BOHOYHBIX M MTO3BOHOYHBIX JKMBOTHBIX bromornyeckoe
3HAYEHHUE MNPSMOrO0 W HENPSIMOr0 Pa3BUTHUSA, MX PACIpOCTpaHeHue B Npupoae Tumel pocra
AKHUBOTHBIX DaKTOPBI PETYISLUU POCTA KUBOTHBIX U yenoBeka CTajnuu MOCTIMOPUOHAIBHOIO
pa3BUTHUS Y KUBOTHBIX U yesioBeka llepuonbl oHTOreHesa venoBeka CTapeHuEe U CMEPTh Kak
OMOJIOrNYECKHE MTPOLIECCHI

Pa3smuoxenue u pa3zButre pacteHult ['amerodut u cnopodut Meiio3 B )KU3HEHHOM ITUKIIS
pactenuii O6pa3oBaHue Crop B mporiecce Meiio3a ['amerorenes y pacrenuit OmiogoTBOpeHUE 1
pa3BUTHE PACTUTENIBHBIX OPraHU3MOB JIBOifHOE OIIOJOTBOPEHUE Y LIBETKOBBIX PAaCTEHUM
OO6pa3oBaHue U pa3BUTHE CEMEHU

MexaHn3MBl peryJsiuy OHTOTE€HE3a Y PaCTCHUH U KUBOTHBIX /leMoHcTpanyu

JlaGopaTopHble U MpaKTUYECKue paboThl

1 JlaGopatopHast pabora «M3yd4eHHe CTpPOCHHUS TIIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

2 Ilpaktuyeckas pabota «BblsBleHHE NMPU3HAKOB CXOACTBA 3apObIIIEH MO3BOHOYHBIX
KUBOTHBIX)»

3 JIaboparopHas paboTta «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUII»

Tema 11. 'eHeTnKa — HayKa O HaCJIEJICTBEHHOCTU U U3MEHUYUBOCTH OPTaHU3MOB (2 )

Hcropus cTaHOBIIEHUS U pa3BUTHsI TeHETHKH Kak Hayku Pabotel I' Menpnens, I' [le @pu3a,
T Moprana Posib oTeuecTBeHHBIX Yu€HBIX B pa3Butuu reHetuku Padorst H K Konbnosa, H U
BasunoBa, A H benozepckoro, I' JI Kapneuenko, KO A ®umun uenxo, H B
TumodeeaPecoBckoro

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBI | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE
IEHBbl, AJbTEPHATUBHBIC IPHU3HAKH, JOMUHAHTHBI M PELECCUBHBIA IPU3HAK, IOMO3UIOTA,
reTepo3UroTa, YMcTas JIMHUA, TMOpHIbI, reHOTUl, (eHoTurt OCHOBHBIE METOJbl T'€HETHUKH:
TUOPUA0IOTHYECKHUM, TUTOJIOTUYECKHHM, MOJIEKYIISIPHO-T€HETHYECKHM

JlaGopaTopHbIe U MpaKTHYECKUE paboThI

JlaGopatopHas pabota «/{po3o¢uia kak 00BEKT FTeHETUUECKUX UCCIIEOBAHUI

Tema 12. 3axonomepHoctu HacnenctBeHHocTd (10 1) MoHoruOpuaHoe cKperuBaHHe
ITepBblii 3akoH Menaens — 3a

KOH €IMHO00pa3usi TMOPHIOB IMEPBOT0O IMOKOJEHHUS MpPaBUJIO JTOMHMHUpPOBaHHs Bropoii
3aKOH MeH1enst — 3aKOH pacIierUIeHus Mpu3HaKoB LluTonornueckre 0CHOBbI MOHOTHOPHTHOTO
ckpemuBanus ['unoreza 4MCTOTH raMeT

AHaM3upyIoIee CKperuBaHne [TpoMexyTOUHBII XapakTep HAaCIIEIOBAHUS



Pacmierienne npu3HaKkoB MIPU HETIOJHOM JTOMUHUPOBAaHUU

Jurubpunnoe ckpemBanue Tpetwil 3akoH MeHJenss — 3aKOH HE3aBHCHMOTO
HacJIeI0BaHMs MTPU3HAKOB LluToN0rnYeckne 0CHOBBI IUTHOPUIHOTO CKPEIIMBAHUS

CueruienHoe HacnenoBanue npu3HakoB Pabotrsr T Moprana CriensieHHOE Hacjaea0BaHUE
T'CHOB, HAapYIICHNE CLEIUICHN MEX1y reHaMu XpOMOCOMHas TEOPHsI HaCJIEeICTBEHHOCTH

I'eneruka nosa XpOMOCOMHBIN MEXaHU3M ONpPEJENICHUs I0ja AyTOCOMBI M IOJIOBBIE
XpoMOcOMBl ['OMOramMeTHelii M rereporaMeTHbli moi ['eHeTudeckas CTPyKTypa IIOJIOBBIX
xpomocoM HacnenoBanue npu3HakoB, CLEIJICHHBIX C [TOJIOM

I'enotun kak nenoctHas cucreMa [lnelorponus — MHOMKECTBEHHOE [EHCTBUE I'€HA
MHOXeCTBEHHbIN ajienu3M B3auMozeicTBue HeaulenbHbIX I'eHOB KoMILIEMEHTapHOCTh
Onucras [Honumepus

['eHeTHYECKUIT KOHTPOJIb DPA3BUTUS DPACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3UOIOrMUECKUX MTPOLIECCOB, IOBEACHUS U KOTHUTUBHBIX (QYHKIMI | eHeTnYeckre MeXaHu3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Tapa3uT» U «XO035UH — MUKPOOHOM»
['eHeTnyecKkue aceKThl KOHTPOJIS U U3MEHEHHs HACJIeICTBEHHOW MH(POpMaMU B TOKOJEHUSIX
KJIETOK M OpraHUu3MOB

JlaGopaTopHble U MpaKTUYECKUue paboThl

1 Ilpaktuueckas pabora «l3yueHue pe3yabTaTOB MOHOTMOPHUJIHOTO CKPEILMBAHUS Y
O30 UITBI»

2 IlpakTtuueckass pabota «M3ydeHue pe3ynbTaTOB JUTHOPUAHOTO CKpEIIMBAaHUS Y
JPO30(QHITBI»

Tema 13. 3akoHoMepHOCTH M3MeHUYMBOCTH (6 1) B3anmozeiicTBue reHoTHIIa U Cpebl IPU
¢dopmupoBanun ¢enHoruna M3meHuumBocTh npu3HaKoB KauecTBeHHBIE M KOJIMUYECTBEHHBIE
IIPU3HAKU Bupl 13MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAs

MoaudukannonHas n3MeH4nBOCTh Posib cpensl B (OpMUPOBaAHUM MOJIUGPHUKAIIMOHHON
n3MeHunBoctTd Hopma peaxnuu npusHaka BapuanuvoHHBIA psig U BapuanuoHHas kpubas (B
Horanncen) CoiicTBa MOAU(PUKAITUOHHON U3MEHUYUBOCTH

I'enoTunuueckass u3MeHYUBOCTh CBONMCTBA TI'€HOTUIIMYECKOW W3MEHUYMBOCTH Bunel
TeHOTUINYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTAI[HOHHAs

KomMmOunHaTtuBHas M13MEHUYNBOCTH Melo03 1 TIOJIOBOM MPOIecC — OCHOBAa KOMOWMHATHUBHOM
M3MEHYUBOCTU P0oJIb KOMOMHATHBHOM N3MEHUYMBOCTH B CO3/IaHUU T€HETUUECKOT0 pa3HO00pa3us
B IIpeJieNax OJHOTO BUAA

MyTtaunoHHass W3MEHUYMBOCTb Buapl MyTanuili: T'€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE

CrioHTaHHbBIE U MHIYLUMPOBAHHbIE MyTallUU SliepHbIe U IUTOILUIa3MaTUYECKUE MyTalluH

Comarnueckue M IOJ0Bble MyTauuu IIpuunHBI BOZHMKHOBEHHsI MyTauuid MyTareHsl U HMX



BIIMSIHUE HA OPTraHU3MBbI 3aKOHOMEPHOCTH MYTAIl[MOHHOTO MpoLecca 3aKoH
FOMOJIOTMUECKUX PsIoB B HaciencTBeHHOM usMeHunBoctu (H W Basuno) Bresnepnas
M3MEHUYUBOCTb U HACJIECTBEHHOCTh

OnureHeTHKa M SMUTCHOMHUKA, POJb SMUTEHETHMYECKUX (AKTOPOB B HACIEIOBAHUU U
M3MEHYUBOCTU (DEHOTUITMYECKUX MPU3HAKOB Y OPTaHU3MOB.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI

1 JlaGoparopuas pabora «lccnenoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON
n3MeHYnBOCTH [locTpoeHre BaprallmOHHOTO psiJia U BapUallMOHHOW KPUBOW»

2 IIpaktuyeckas pabora «MyTamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIMpENapaTax)»

Tema 14. I'enetuxa yenoBeka (3 u)

Kapuotun uenoBeka MexayHapojaHas NporpaMma HCCIEIOBaHMsS T'€HOMa 4YellOBEKa
MeTopl N3yueHusl TeHETHKU YeIOBeKa: Te€HeaJIOrH4eCKui, OJM3HEIOBBIN, [IUTOT€HETUYECKH,
MONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYJIsIpHO-TeHeThYecknii  COBpeMEHHOe ompeereHue
FEHOTHUIIA: TOJHOI€HOMHOE CEKBEHMpPOBAHHE, T'€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILbIO
[Ml[Pananu3a HacnencrtBeHHbie 3a00JeBaHUS YeJOBEKAa | €HHBIE M XPOMOCOMHBIC OOJIC3HH
YeJloBeKa bone3Hu ¢ HacneACTBEHHOM MPeapacnooKEHHOCTbIO 3HAYEHUE MEIULIUHCKOM
TEHETUKU B MPEIOTBPALICHUN M JICYCHUM TEeHETHYEeCKHX 3a00JeBaHHil ueroBeka Menuko-
FEHETUYECKOe KOHCYIbTHpoBaHUE CTBONOBbIE KiIeTKU [lOHATHE «T€HETHUYECKOro TIpy3a»
OTHYECKHUE acTIeKThl UCCIIEJIOBAHUN B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK

['enetnyeckue GakTOpbl MOBBIIIEHHONW YYBCTBUTEIHHOCTH UEIOBEKa K (PU3UUYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY)KaroIled cpenapl I['eHeTmyeckas NpeapacnosioKeHHOCTb
YyeJIoBeKa K MaToJIOTUAM

JlaGopaTopHble U TPaKTUYECKUE PaOOTHI

[TpakTiueckast pabota «CocTaBieHHE U aHAIU3 POJIOCIOBHOM

Tema 15. Cenekuust opraHu3MoB (4 1)

JlomecTukanus u cesnekius 3apoxkKaeHUEe CENEKIIMU U JOMECTUKALIUN VYyenue H

" BasunoBa o LlenTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJIbTYPHBIX pacTeHUMH
Ponb cenexnum B co31aHUU COPTOB PaCTEHUI U MOPOJ )KUBOTHBIX CopT, Mopoza, MTaMM 3aKoH
TOMOJIOTUYECKHUX PSAJOB B HacieacTBeHHOM m3MenunBoctd H W BaBuiosa, ero 3Hauenue st
CEJIEKIIMOHHOM paboThl. MeTo/Ibl CeNeKIIMOHHOM padoThl MIcKyccTBEHHBIN 0TOOp: MaccoOBbI U
WHIUBUIYAJIbHBIA DTambl KOMOWHAIIMOHHOW celeKnuu. VcmbplTanne Npou3BOIUTEIEH TI0
noroMcTBY OTOOp MO FeHOTHITY C TOMOIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA U OTOOD IO TEHOTUITY
¢ moMoisto ananuza JIHK

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJICKIIMOHHON paboThl PaawanuoHHBIA U

XUMUYECKH MyTareHe3 KaKk WCTOYHHK MYTalluid Yy KYyJbTYpPHBIX (OpPM OpraHu3MOB



Hcnonb30BaHMEe TEHOMHOTO PENAKTUPOBAHWS W METoNO0B pekoMmOuHaHTHBIX JIHK st
IIOJIyYEHUSI UCXOAHOI0 MaTepuaia JUisl CeJIeKLIUn

[Tonyuyenue nonuImIOn0B BuytpuBunoBas — rubpuamsanusi  bimskopoacTBeHHOE
CKpelBaHue, Ui UHOpuAMHT HepoacTBeHHOE ckpelMBaHue, ik ayropuausr ['ereposuc u
ero npuuuHbl lcnosnb3oBanue rerepozuca B cesnekuuu OtnanéHHas TrUOpHIU3aLMs
[Ipeononenne Oecruionus MEXBUAOBBIX THOPUIOB JIOCTHMIKEHUS CeNEKIMU pacTeHUH U
JKUBOTHBIX «3€JIEHAsT PEBOIIOLUS.

CoxpaHeHue M HM3y4eHHE I'€HETHYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM M HX JHUKHX
poauueil Ui co31aHusl HOBBIX COPTOB M TMOPUIIOB CENIbCKOXO035HCTBEHHBIX KylIbTyp M3ydeHue,
COXpaHEHME U  YIPABICHUE TIEHETUYECKMMHM pEecypcaMH  CEJIbCKOXO3SIIICTBEHHBIX U
IIPOMBICIIOBBIX >KMBOTHBIX B LIEJSIX YJIYYIIEHHUS CYLIECTBYIOIIMX M CO3JAaHUS HOBBIX IOPOJ,
JUHUM M KpOCCOB, B TOM 4YHCIE C IPUMEHEHHUEM COBPEMEHHBIX METOJOB Hay4YHbIX
UCCJIEJOBAHNM, IEPEIOBBIX UIEH U IIEPCIEKTUBHBIX TEXHOJIOTHI.

JlaGopaTopHbie U TPaKTUYECKUE PAOOTHI

1 JIaboparopHas pabora «/3yueHrne COpTOB KyIbTYPHBIX PACTEHHUH U MOPOJI TOMAITHUX
KUBOTHBIX)»

2 JIaGopatopHas pabota «/3yuyeHre METo10B CEJICKIIUN paCTEHUI»

3 [IpaxTuueckas padbora «IIprBuBKa pacTeHu»

4 Dxckypeust «OCHOBHBIE METO/bI U JIOCTHXKEHHUS CEJIEKIIMN PACTeHUM U )KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHILIMIO, MJIEMEHHYI0 (hepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)»

Tema 16. buotexnonorus u cunrernyeckas ouonorus (4 14) OOBEKTHI, UCIOJIb3yEMBIE B
OMOTEXHOJIOTHH, — KJICTOYHBIE

M TKaHEBbIE KyJIbTYpbl, MHUKDOOPTraHU3MbI; HUX XapaKTepucTuka TpaguiuoHHas
OuoTexHOJOrHs: XjeOoneyeHne, MOIYyYeHHE KHUCIOMOJOYHBIX TPOJYKTOB, BHHOJEINE
MuxkpoOuonornueckuii cuHre3 OOBEKThI MUKpOOMOJIOTHYeCKUX TexHoioruil IIpousBoacTso
OeJika, aMMHOKHCIIOT U BUTAMUHOB

Cozlanue TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO HM3MEHEHUS U
KOHCTPYMPOBAHUS TEHOMOB C LIEJIBIO MTOIY4YEHHs OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKaLINX
HE BCTpeYaroluecs B MpUpoie OMOCHHTETUYECKHE MTyTH

Kiterounas nHxeHepuss MeTonbl KyJabTypbl KJIETOK M TKAaHEW PACTEHUM M JKMBOTHBIX
Kpuobanku Comaruueckass ruOpuan3anusi U coMaTHueckuil smOpuorenes lcmonb3oBanue
rariouioB B celekiuu pacteHuil [lonmydyeHne MOHOKIIOHAJIBHBIX aHTUTEN. Vcronb3oBaHue
MOHOKJIOHQJIBHBIX U TIOJUKJIOHAJIbHBIX aHTUTEN B MeulHe. FIcCKycCTBEHHOE OII0I0TBOPEHHE

PeKOHCTp}IKHI/Iﬂ ﬂﬁHGKJ’IGTOK " KIIOHUPOBAHUEC )KMBOTHBIX MGTO)I TPaHCIIaHTAlIuU AJACP KICTOK



TexHOIOornu 0310pOBIICHHUS], KYJIbTHUBUPOBAHUS M MHUKPOKIOHAIBHOTO PA3MHOKEHUS
CEJIbCKOXO035UCTBEHHBIX KYJIbTYP.

XpOMOCOMHas1 ¥ I'eHHasi UHKeHepusl VICKyCCTBEHHBIN CUHTE3 T€HAa U KOHCTPYUPOBAHUE
pexkoMmOuHaHTHBIX JJHK Co3maHde  TPAHCTEHHBIX ~ OpraHu3MoB.  JloCTHXKeHHsT U
MEPCIEKTUBBl XPOMOCOMHON M T€HHOW MH)KEHEPUH DKOJOTHYECKHE U ITHUYECKHE MPOOJIEMBI
T€HHOM WH)KEHEpUHU

MenuuuHckiue OMOTEXHOJIOTHU [ToctreHoMHas udposast MEIUIMHA.
[TIPauarnoctrka. MeTaGoMOMHBIN aHAIW3, T€HOLIEHTPUUECKUN aHalau3 MPOTEeOoMa YellOBeKa
JUIsl OLEHKH COCTOSIHHUS €ro 3J0poBbs. VICHOJIb30BaHME CTBOJIOBBIX KIIETOK. TaprerHas

Tepanus paka. 3DOuonmkeHepuss s pa3paboTku  (yHAAMEHTAIBHBIX  OCHOB
MEAMIMHCKUX TEXHOJOIMM, CO3JaHMUS KOMIUIEKCHBIX TKaHEH COYETAHMEM TEXHOJIOIHH
TpEXMepHOro OMONpHUHTUHTA U ckaddoNauHTa AN peuleHus 3a/1ad MepCOHATN3UPOBAHHOM
MEIULMHBI.

CoznlaHue BEKTOPHBIX BAaKLUH C LENbl0 oOecreyeHus] KOMOMHUPOBAHHOM 3alllUThl OT
B0o30ynuteneit OPBU, ycraHoBieHHWE MOJIEKYJISPHBIX MEXaHU3MOB (YHKIIMOHHUPOBAHHUS
PHKcoznepxammux BUpycoB, BBI3BIBAIOIINX 0CO00 OMACHbIE 3a00JIeBaHMS YeTOBEKA U )KUBOTHBIX.

JlaboparopHble U MpaKTUIEeCKHe paboTh

1 JlaboparopHuas pabota «/3ydeHne o0bEKTOB OMOTEXHOJIOT UM

2 Ilpaktuyeckas padora «IlonydeHre MOJIOYHOKHUCIBIX IPOAYKTOBY

3 Dkckypeus «broTexHoIOrus: — Ba)kKHEWIIasi IPOU3BOJUTENBHASI CUJIA COBPEMEHHOCTU
(Ha OMOTEXHOJIOrMYECKOE MPOU3BOJICTBO)»

11 KJIACC

Tema 1. 3apo:xneHue u pa3BUTHE IBOJIOLNOHHBIX NMPeCTABJIeHUI B Ouooruu (4
)

OpomonmonHas teopus Y JlapsunHa IIpennocsiiky BO3HUKHOBEHHUS JAapBHHU3MaA
JKusHb n HayuHas nesrenpHOCTh U JlapBuHa

JIBrKy1iue CHitbl 3BOJIOIMHU BUIOB 110 Y /[apBuny (BBICOKAs MHTEHCUBHOCTb
PasMHOXKEHHUsI OpPraHU3MOB, HACJIEICTBEHHAsh M3MEHYMBOCTb, OOpbOa 3a CYIIECTBOBAaHME,
€CTEeCTBEHHBIN U UCKYCCTBEHHBII 0TOOD)

Odopmnenne cunrernyeckoi teopun sBomonmu (CTDI). HelitpanbHas Teopus
sBostoin CoBpeMeHHasi 3BOJIOLMOHHAsE OMoyiors 3HaueHHE HBOJIIOIIMOHHOW TEOpUHU B
(bopMHpOBaHNU HAYYHOU KapTUHBI MUpA

Tema 2. Muxkpo3Bosonus u eé pe3yabtarsl (14 4)

[Tomynsinust kak djeMeHTapHas eauHuna sBoyonru COBpPEMEHHBIE METOJIbl OIEHKHU

TEHETUYECKOTO Pa3HOO00pa3us U CTPYKTYphI nomyssinuid Mi3smMenenne renodoHaa MOMysIuy Kak



3JIEeMEHTapHOE 3BOJIOLMOHHOE SIBJICHUE 3aKOH reHeTUYecKoro  paBHoOBecHs J{x
Xapau, B Baiin6epra

OnemeHTapHble  (DAKTOPHI  (IBMIKYIIHME CHJIBI) HBOJIONMHM MYyTallMOHHBIA IpoIece
KombOunaruHass maMeH4nBOCTh Jlpeil reHOB — ciyyailHble HEHaIpaBJICHHbIE W3MEHEHUs
YaCTOT aJUICJICH B MOIYJISITUAX Dppexm ocnosamens. Ihghexm OymviiouHO20 20pIBLIUIKA.
CHuoicenue eenemuueckoeo pasHooobpasus: npuuuHvl u credcmeus. Illposasnenue 3¢pgexma
Opetiha cenos 6 Oobwux u manvlx nonyaayusx. Murpanun  V3onsius  TOMYJISIIHNA:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorndeckas (penpoayKTHBHAS)

EctectBenHblil oTOOp — HampaBistonil ¢gakrtop sBomtonuu DopMbl €CTECTBEHHOTO
orbopa: NBWXYIIMK, CTaOWIM3MUPYIONMIMKA, pa3pbiBatomuil (au3pyntuBHbiii) I[lomoBoit orbop
Bo3HukHOBEHHE M 9BOITIOLUS COLMATIEHOTO TTOBEJICHUS KHUBOTHBIX

[TprcnocoO0IeHHOCT, OpPraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONUN BO3HUKHOBEHUE
npuUCcrocoOIeHut y opraHu3MoB ApoMopdo3sl u uanoagantanuu [Ipumeps! npucnocoOneHuii y
Opranu3MoB:  Mopdosorndeckne, (QUIUOJOTHUECKUE, OMOXMMUYECKHE, IOBEJACHYECKHE
OTHOCUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB

Bun, ero kputepun u cTpykTypa BumooOpa3oBaHue Kak pe3yabTaT MHUKPOIBOIIOIUHU
Wzomsiiust — xiroyeBod  ¢aktop BupooOpazoBanus I[lytn u cmocoOGbl BUA00Opa3oBaHUS:
ajyionaTpuveckoe  (reorpaduyeckoe), CHMIIATPUYECKOe (IKOJOTHUYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus) JJMTenbHOCTh BOIIOIUOHHBIX TPOLECCOB

MexaHusmbl (HOPMHUPOBaHUS OHMOJIOTHYECKOr0 pazHooOpa3us Poib 3BOMIOLMOHHOM
Ouosornu B pa3paboTKe HayYHbIX METO/I0B COXpaHEeHUs OMopa3zHo00pa3ns MUKpPO3BOIIOLHUS U
KOJBOJIIOIMSA TAapa3sUTOB M WX X035eB MexaHu3mbl (HOPMUPOBAHHS YCTOHYMBOCTH K
AHTUOMOTHKAM U c110cO0bI OOpHOBI ¢ HE

JlabopaTopHbIe U NIpaKkTHYeCKue padoThl

1 JIaboparopHas paboTa «BbIsBIeHHE U3MEHUNBOCTH y 0cO0€i OHOT0 BHIa»

2 JlaGopatopuass pabora «lIpucrnocoOneHuss OpPraHU3MOB U HX OTHOCHUTEIIbHAs
11E€JIECO00PA3ZHOCThY

3 JIaboparopHas paboTta «CpaBHEHHE BUOB IO MOP(HOJIOTHUECKOMY KPUTEPUIO»

Tema 3. MakpodBotonus u eé pe3yJbTaThbl (6 1)

MeTonbl n3ydeHus: MaKpOdBOMIONNH [1aJeOHTOIOTrHYECKHEe METOIBI U3YICHHUS IBOTFOIIHA
[Tepexomnbie GOPMBI U PUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB

Buoreorpaduyeckue Metoabl nzyueHus sBostorun CpaBHeHue Giopsl ¥ (hayHbl MATEPUKOB
u ocTpoBoB buoreorpapuyeckue odnacti 3emnu Buabl SHAEMUKH U PETUKTHI

DOMOpHOTIOTHYECKHNE M CPAaBHUTEIEHO-MOP(POIOTHUECKUE METOIBI W3YUEHHS SBOIJIOLUHU

I'eHeTHyeckne MeXaHH3MEI OBOJJIIOIIMHW OHTOI'CHE3a M IIOABJICHHA DSBOJJIOIIMOHHBIX HOBIIIECTB.



['oMOn0OTrNYHBIE ¥ AHATIOTUYHBIE OPTAHBI PynumeHnTapHbie Opranbsl U aTaBU3MBI

MonexyasipHO-TeHETHYECKEe, OMOXMMHUYECKHE W MaTeMaTUYeCKHe METOJbl H3yYCHHS
sBoronMu ['omonoruuneie reHbl COBpEMEHHbIE METOIBI IMOCTPOCHUS (HIOTEHETHYECKHX
JIEPEBHEB

XPpOMOCOMHBIE MYTALMH U 3BOJIIOLHS TEHOMOB

OO6mmue 3akoHOMepHOCTH (TIpaBwiia) ABONtOIMH [ Ipunyun cmenst pyukyui. HeoOpatumocTsb
IBOJIIOLIMK AJjanTUBHAs paauanys HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH

Tema 4. Ilpoucxo:xxnenue u pasputue xku3Hu Ha 3emuie (15 4y) Hayunbie rumoressl
MPOUCXOXKACHUS KU3HU Ha 3emiie AOuoreHe3 M maHcnepmus JloHaydHble NMpEACTaBICHUS O
3apOKJIEHUN KU3HU (KpeauroHu3M) ['Mmore3a MOCTOSHHOIO CaMO3apOXACHUS >KU3HM U €€
onposepxkenue oneitaMmu @ Penu, JI Cnamnanuanu, JI Ilacrepa IlpoucxokaeHue >ku3HU U
acTpoOroIOTHUs

OCHOBHBIE 3TaIbl HEOPraHUYECKON IBOTIOLUN [Inanerapnas (reonoruyeckasi)
sBOMIIOLIMS  XUMHMUYECKass 3BOJIOLUS AOHOreHHBI CHUHTE3 OpPraHM4eCKHX BEIECTB U3
Heopranuueckux Oneir C Mwinepa u I' FOpu OOpazoBaHue mOJIMMEPOB U3 MOHOMEDPOB
KoanepBarnas rumoreza A W Omnapuna, runore3a mnepsuuHoro OynboHa Jx XomneiiHa,
reHernueckas runoreza I' Mémnepa Pu6osumsl (T Uek) u runotesa «vupa PHK» V I'mnbepta
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE ITPOTOKIIETKH

Uctopuss 3emnmu u Metoasl €€ wu3yueHus VckormaeMble OpraHWYecKHE OCTATKH
['eoxpononorust u e€ Meroasl OrtHocuTenbHass M aOCOJIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHoOIOrMUecKas mKaa: S0Hbl, 3pbl, NEPUOIBI, JTTOXH

Havanbhble sTansl opranuyeckoil sBomronuu [losiBieHHe W 3BOJIIONUS NEPBBIX KIETOK
Opotonus MeTabonn3ma Bo3HUKHOBEHME MTEPBBIX IKOCUCTEM CoBpemMeHHbIE ~ MHKPOOHBIE
OMOIUIEHKHM KaK aHaJIoT MepBbIX Ha 3emiie coobiectB CtpomMaTonuTs! [IpokapruoThl U 3yKapuOTHI

[Tpoucxoxaenue sykapuoT (cUMOMOTeHe3) DBOIIOIMOHHOE MPOMCXOXKIECHHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHu3MOB  BO3HMKHOBEHME  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPraHU3MOB

OCHOBHBIE 3Talbl HBOJIOIUH BRICHIUX pacTeHH OcHOBHBIE apoMop(do3bl pacTeHnit Berxoa
pacteHnii Ha cymy llosiBieHne crnopoBBIX pacTeHHMH M 3aBoeBaHME MMHU cylin CeMEHHbIE
pactenus [IpoucxoxaeHne BETKOBBIX

OcHOBHBIE 3Tanbl 3BOJIOLUUU KUBOTHOTO MHpa OcHOBHbIE apoMOp(O3bl KUBOTHBIX
Benpckas payna KemOpuiickuii B3pbIB — MOsIBIIEHUE COBPEMEHHBIX THIIOB IlepBrie
XOp/IOBbIE KMBOTHBIE JKM3HBb B BOJE DBOJIONUSA MO3BOHOYHBIX [IponcxoxiaeHue ampubuii u
pPENTHIINIA

[Ipoucxoxaerne miuexkonuTaromux U ntull [Ipunnun kaoueBoro apomopdosza OcBoeHne



0eCr03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIH

PazButue xu3nu Ha 3emiie MO 3paM U EPHOJIaM: apXei, MPOTepO30H, Maaeo30i, ME3030H,
KaifHo30H. O0Imas XapakTepucTuKa KJIMMaTa 1 reoJIoTndeckux npoueccos [losBrnenue u paciser
XapaKTepHBIX OPraHU3MOB YTieoOpa3oBaHHE: €ro YCIOBUS W BIMSHHUE Ha Ta3oBbI COCTaB
aTMochepsl

MaccoBble BbIMUpaHMsI — 3KOJOTMYECKHE KpU3UChl mpouuioro ITpuuuHel U cneactBus
MacCOBBIX BbIMHpaHHii COBpPEMEHHBIH 3KOJOTMYECKHH KpH3HUC, ero ocoOeHHOCTH. [Ipobiema
coxpaHeHHs OuopazHooOpa3us Ha 3emiie

CoBpemenHas cucteMa opranudeckoro mupa [IpuHIuNbl kiaccupukauuu OpraHU3MOB
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB

JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI

1 BupryanpHas nabopatopHas pabora «MonenupoBanue omnbiToB Mummepa—IOpu 1o

M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepe»

2 JlabopartopHasi pabora «M3ydeHHWE W ONHWCAHWE HCKOMAEMBIX OCTaTKOB JPEBHUX

OpraHU3MOB)
3 [IpakTuyeckas paborta «3yuenne ocoOEHHOCTEW CTPOEHUs PACTEHUN pPa3HBIX
OTJIETIOBY
4 Tlpaktuyeckas pabota «3yuenne ocoOeHHOCTEN CTPOEHMSI ITO3BOHOUYHBIX
KUBOTHBIX)
Tema 5. IIpoucxoxnenue yesoBeka — antponorene3d (10 4) Paznensr u 3amaun

aHTpornoiorun Meroasl aHTponojorud CTaHOBIEHHE TPEACTABICHUN O MPOUCXOKICHUU
yenoBeka Penurnosusie Bo33penns COBpeMEHHbIC HAYUYHbIE TEOPUU
CxoncTtBO dYejloBeKa ¢ OJKMBOTHRIMH  CHCTEMaTHYeCKOE  IIOJOKECHHE  4YeJIOBEKa
CBuzeTenbcTBa CXOACTBA YEJIOBEKa C OJKMBOTHBIMU: CPaBHUTEIBHO-MOP(OIOTUYECKHE,
AMOpHUONIOTHYECKUE, (PUIUOIIOTO-ONOXUMUYECKUE, ToOBeAeHUYeckrne OTauuus 4YeloBeKa OT
JKUBOTHBIX [IpsIMOXOK/IeHHE M KOMIUIEKC CBSI3aHHBIX C HHUM TNPHU3HAKOB Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI
JIBmokymue cuibl (pakTophl) aHTPOTIOTeHe3a: OMoIorndeckue, connaababie COOTHOIICHNE
OMOJIOTUYECKHX U COIMAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E
OcHoBHbIE CcTanuu aHTpornoreHeza Pannue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYJIIBI) U
paHHUE TOHTUBI — OOIIHME MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U JTI0/Iel ABCTPAIONMUTEKH —
JIBYHOTHE
npeaku Jiroferd YeoBek ymenblil, IEepBble HW3TOTOBJIEHUS Opyauil Tpyaa Yenosek
NPSIMOXOJIALINI U TEpBBIM BBIXOJ Jitojed 3a mpenensl Adpuku YenoBek reiaenbOeprckuili —

o0Imuii MpeJOK HEaHePTAILCKOrO YeI0BEKa U YeJI0BEKa pa3yMHOro YesoBek HeaH1epTalbCKUN



Kak BHUJ JIIOAEH XOJIOJHOro KinmaTa YeraoBeK pa3yMHbId COBPEMEHHOTO THINA, JEHHCOBCKHI
yenoBek OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku Ilaneorenetika u najgeoreHOMuKa
OBOJIIOLMS COBPEMEHHOI'O 4YejnoBeKa EcTecTBEHHBIM OTOOp B HOMYNSALMSIX 4YEIOBEKa.
Myranuonnsiii porecc U nonumopdusm [lonynsuuonHsie BOJIHBL, Apeld reHoB, MUTpaIUs U
«a(dexT ocHOBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA
UYenoseueckue packl [lonstue o pace bonbiume pacel: eBponeougHas (eBpasuiickas),
aBCTpaJIOHErpOU IHas (IKBAaTOpUAIbHAS ), MOHTOJIOMAHAS (a3MaTCKOaMepuKaHckas) Bpems u mytu
pacceneHusi yeioBeka 1o miaHere EnuHcTBO yenoBedeckux pac Hayunas HecoCTOATEIbHOCTH
pacusma [IpucrnocoGieHHOCTh UenoBeKa K pa3HbIM YCIOBHUSIM OKpYyKawolen cpenbl. BriusHue
reorpaduueckoii cpeapl u apeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEIIOBEKA
MeXIUCUUIUIMHAPHBIE  METOABl B (U3MYECKOH  (OMOJOrMYecKoi) aHTPOMOIOTHU
OBOJIOIMOHHAS ~ AHTPOMOJIOTUS M MAJCOAHTPONOJOTUS  YEJIOBEUECKUX  MOMYJISIUH.
buocouuansHbie Hccae10BaHus MPUPOIbI YenoBeka VccnenoBanue KO3BOMIOLUN OHOIOTHYECKOTO
U COLIMAIBHOIO B YEJIOBEKE
JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
1 JIaGopaTtopHas pabota «3yueHne 0COOEHHOCTEH CTpOEHHS CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
2 Tlpaktuyeckas pabora «/3yueHue 3KOJOTHISCKUX aanTalui YeIOBEKa
Tema 6. Jko10rHsi — HAYKa 0 B3AaUMOOTHOLLIEHUAX OPTaHU3MOB M HA/IOPTAaHU3MEHHBIX
CHCTEM C OKpY:kawomeii cpexoi (3 1)
3apoxeHue 1 pa3BuTue 3kojoruu B Tpynax A I'ymOonsara, K @ Pynse, H A Cesepiiosa,
D I'ekkens, A Tencnu, B H Cykauésa Paznenst u 3amaun sxosorun CBsI3b SKOJIOTHU C APYTUMH
HayKaMH
Mertoasl 5K010TUN [ToneBbie HAOMIOACHUS DKCIEPUMEHTHI
B DOKOJOTHHM: TPUPOJHBIE M JabopaTopHble MojaenupoBaHue B OSKOJOTHHM MOHUTOPUHT
OKpY’Karolllel CpeJibl: IOKAIbHbIN, pErMOHANbHBIN U II100aTbHbIN
3HaueHue HKOJIOTMYECKUX 3HAHUM Ui 4eloBeKa ODKOJIOIMYECKOe MHPOBO33pEHHUE Kak
OCHOBa CBs3€M uyenoBedecTBa C MNpuponod DOpMHPOBAHHME HKOJIOTHYECKON KYIbTYphl U
HKOJIOTUYECKOM TPaMOTHOCTH HACEJICHUSI
JlabGopaTropHble H MpaKkTU4ecKne padoThl
JlabopaTopHas pabota «/3ydeHnue MeTo10B SKOJOTUUECKUX UCCIICTOBAHMIN
Tema 7. Opranusmsl u cpena oouranus (9 4)
Okonorudeckre  (GakToppl U 3aKOHOMEPHOCTH uX JeictBusi  Knaccudukarus
IKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHBIE OO6mmne

3aKOHOMEPHOCTH JIeHCcTBUS dKosornyeckux axropos IIpaBuno munumyma (K Illnpenrens, FO



JIn6ux) TonepanTHOCTH IBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBbI

Abunornueckue (akropel CBeT Kak dKoysorndeckuil gaxtop JlelcTBUE pa3HBIX y4acTKOB
COJTHEYHOT'O CHEKTpa Ha OPTraHU3Mbl DKOJOTHYECKHE TPYIIBl PACTEHUH M JKUBOTHBIX I1O
OTHOILEHHIO K cBeTy CurHanbHast pojib cBeta PoTonepuoausm

Temneparypa kak »skosiorndyeckuil ¢akrop JlelicTBMe TeMmepaTypbl Ha OpraHU3MbI
[TolikumoTepMHBIE M TOMOHOTEPMHBIE OPraHU3Mbl DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI

Brnaxxnocte kak skosormueckuil (axrop IlpucmocobneHust pacTeHHd K MOIIACPKAHUIO
BojHOro Oananca Kiaccuduxauus pacrteHuid nmo oTHomeHHro K Boje IlpucmnocoGuenus
KMUBOTHBIX K U3MEHEHHIO BOAHOIO pEXXHUMA

Cpenpl oOWTaHUS OPraHW3MOB: BOJHAs, HA3EMHOBO3IYIIHAs, TOYBEHHAs, TIIyOWHHAas
MOJIOYBCHHAsI, BHYTpPHOpraHU3MeHHass (DHU3NKOXUMHUYECKHE OCOOCHHOCTH cpell OOWTaHHs
opranu3mMoB [Ipucrnoco6ieHnst OpraHu3MoB K KU3HU B Pa3HBIX cpeliax

buonornueckue putmbl BHemHue u BHyTpeHHHE pUTMbI CyTOUHBIE U TOJAUYHBIE PUTMBbI
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHI YKU3HH

XKuznennsie ¢Gopmbl opranuzMoB llonstre o kxu3HeHHOU (opme KuzHeHHBIE (OPMBI
pacTeHMil: JepeBbsi, KyCTapHUKM, KYCTApHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPaBbl.
KuzneHusle (POpMBbI JKUBOTHBIX: THPOOUOHTBL, T€OOMOHTHI, a3pOOHOHTHl OCOOEHHOCTH CTPOEHUS
1 o0pasa KU3HH

buotnueckue  Qaktoppl Buapl  OMOTHYECKMX ~ B3aUMOJEWCTBUN:  KOHKYPEHLHS,
XUIHUYECTBO, CMMOMO03 1 ero (opmel. [lapasutusm, koomneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO,  HaxJeOHumdyectBO) Herpoduueckne  B3auMonelcTBUS — (TONMUYECKHUE,
dopuueckue, ¢dadbpuueckue) 3HaUeHHE OMOTHUYECKUX B3aMMOJECUCTBHM Jisi CYIIECTBOBAHUS
OpraHu3MOB B cpejie oouTanus [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHSI

JlabopaTopHble U NPaKTHYeCKHe PadoThl

1 JIaGopatopHas paboTa «BrIsgBieHHE TPUCTIOCOOIEHUN OPraHM3MOB K BIUSIHUIO CBETa

2 JlabGoparopnasi pabotra «BbIsBIeHHE NPUCTIOCOOSEHU OPraHU3MOB K BIIUSTHHUIO
TEMIIepaTypb»

3 JlaGopatopHasi pabora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHH M3 pa3HBIX MECT
oOuTaHU»

Tema 8. Jkosiorust BUA0B U momyasiuuii (9 4)

DKOJIOTUYECKHE XapaKTEPUCTUKU TOmyssiuu [lomynsus kak OWoyiornveckass cuctema
Posib HeogHOpOAHOCTH Cpefbl, (U3UYECKUX OapbepoB M OCOOEHHOCTEH OMOJOrMM BHIOB B
(dbopMHpPOBaHUU IPOCTPAHCTBEHHON CTPYKTYpbI NONysiui OCHOBHbIE MMOKA3aTENN MOMYJISALUH:
YHCIICHHOCTh, TUIOTHOCTh, BO3pPAcTHAs M TIOJOBasl CTPYKTypa, POXKIAEMOCTh, MPHPOCT, TEMIT

pocCTa, CMEPTHOCTh, MUTPALIMS



DKkoJsiornyeckas CTpykTypa nonyasauuu OneHka YHUCIEHHOCTH Nomyiasuuu JnHamuka
MOMYJSIUUUA U €€ perysanus buotnueckuil noreHuuan nonyaanuu MoaeampoBaHie JUHAMUKA
nonyssitiuu KpuBbie pocta 4ncaeHHOCTH nomysiiuu KprBblie BEIXKUBAHUS Perymsius
YUCIIEHHOCTU TMOMYJISIIUI: posib (PAKTOPOB, 3aBUCIIIMX M HE 3aBUCSIIUX OT IUIOTHOCTHU
Dkonorudeckue crpareruu BuaoB (r u Kcrparerun)

[TonsiTne 00 »dKomormueckoil Hume BuAa MecrooOutanue MHOroMepHash MOJIENb
skosiornyeckord Humm [Ix M Xarumncona Pa3zmepsl skosormyeckoii HumM IloreHumansHas u
peann30BaHHas HULLU

Bun kak cucrema nomynsumid Apeansl BUJIOB BuIbl M HMX KU3HEHHBIE CTpPAaTEruu
DKOJIOTUYECKUE IKBUBAJICHTHI

3aKOHOMEPHOCTH TIOBEJIEHUS M MUTpPAlUid JKUBOTHBIX bBHOJIOrMYECKHME WHBa3WU
YYy>KE€POJIHbIX BUIOB

JlaGopaTopHble U NpakTHYecKne padoThl

JlabopaTtopHas padota «IIpucnocoOieHus: cemsiH pacCTeHUI K PaCCEIICHUIO)

Tema 9. DJkosorusi coodiecTB. Jkojornyeckue cucrembl (12 y) CoolmiectBa
OpraHu3MoB. buoieHos u ero cTpykrypa CBsi3u  MeXay OpraHu3smMamMu B
ouoLeHo3e

Okocucrema kak oTkpbiTas cucreMa (A Jx Tenciaun) @yHKIMOHAIbHBIE OJIOKH OPraHU3MOB
B DKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTHI, penyleHTol. Tpoduueckue ypoBHH. Tpoduueckue
1enu U ceTu Abnorndeckue 6110ku skocucteM [1ouBsl 1 witbl B 3kocucTeMax KpyroBopot BeriecTs
Y TIOTOK HEPTUU B SKOCUCTEME

OcHOBHBIE TIOKA3aTeN HKOCUCTEMBbI bromacca v mpoyKiust DKOJIOTHUECKUE TUPAMUTBI
yucell, 0MoOMacchl U SHEPTUU

Hunamuxa sxocucmem. Kamacmpoghuuecrkue nepecmpotixku. @nykmyayuu. HanpapneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIileccud llepBUUuHBIE M BTOPUYHBIE CYKIIECCHH U HX
NPUYHHBI AHTPOTIOTEHHBIE BO3JEHCTBUS Ha cykiieccun  KimmakcHoe C000111eCTBO
buopaznoobpasue 1 moaHOTa KPYyroBOpOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB

[IpupoaHbie SKOoCUCTEMBl JKOcucmemMbl 03€p U peK. IKocucmemvl MOpeu U OKeaHOs.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTE€HHBIE IKOCUCTEMBI ATpOIKOCUCTEMa  ATPOIIEHO3 Paznmnuns MEXKY
AQHTPOIIOTEHHBIMH ¥ TIPUPOTHBIMU YKOCHCTEMAMHU

Yp6oskocucrembl OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM ['opoackas ¢uopa u dayna.
CunaHTpomnu3anus TOpoACKoi QayHel buonormdeckoe ©  XO3SHUCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U YPOOIKOCUCTEM

3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B DKOCHUCTEMAX



Ponv rackaonoeo sghgpexma u 6u00830uhukamopos (kirouesvlx 6uU008) 8 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPTUH U BEIIECTB MEX/ITY CMEKHBIMH SKOCUCTEMaMHU Y CTOHYHMBOCTD
OpPraHU3MOB, IIONYJISIIMNA U SKOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUI

Mexanuzmol  8030eticmeus  3a2pA3HEeHUll  pA3HbLIX MUno8 Ha CcyOOpeaHu3MeHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeToa0a0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCUCTEM

JlaGopaTropHble U IpaKkTH4YecKne padoThl

1 IIpaktuyeckas padbora «M3yueHue u onucanue ypoosKOCUCTEMBI»

2 JlaGoparopHas pabora «3yuenue pa3zHooOpasus MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX 9KOCHCTEMaX»

3 Dkekypeust «IKCKypcHsi B THITUYHBIN OnoreoreHo3 (B AyOpaBy, Oepe3HsiK, elNbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)»

4 Dkckypeust «IKCKYPCHs B arpodKOCUCTEMY (Ha MOJIe WM B TETUIMYHOE XO3SIMCTBO)»

Tema 10. Buocdepa — rinodanbHas d3xkocuctema (6 4) brochepa — obmierianeTapHas
o0oJi0uKa 3emMi, T/ie CYIECTBYET WM CYIIeCTBOBANA KU3Hb Pa3BuUTHE MpPENCTaBICHUA O
6uocdepe B Tpynax 3 3rocca Yuenue B U Bepnanckoro o 6uocdepe O6mactu 6nochepst u eé
coctaB JKuBoe BemiectBo Onochepsl u ero GyHKINU

3aKOHOMEPHOCTH  CYIIECTBOBAHUS omochepst  OcobeHHocTn Omochepsl Kak
rino0anbHOM 3kocucTteMsl /luHamuyeckoe paBHoBecue B Ouochepe KpyroBopoTsl BelecTs u
OMOTre0XUMHUECKUE LIUKJIIBI (YTiaeposia, a30Ta) PUTMUYHOCTS sIBIEHUH B G1ochepe

3oHanbHOCTh Ouochepsl [lonarne o 6momMe OCHOBHbIE OMOMBI CYIIU: TYHJIpPA, XBOWHBIE
Jeca, CMEIIaHHbIe W ITMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABaHHBI, TyCTHIHU, TPOITMYECKHE JIeca,
BBICOKOTOPBst Kiumar, pacTutenbHbIN U JKUBOTHBIA MUP OMOMOB CYIITH

CtpykTypa 1 QyHKIHUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIIaIa U OMOCHEPHBIX
byHKIMMA

Tema 11. YesioBek u okpyxkawuias cpeaa (6 4)

DKoJIoOrH4Yeckre KpHU3MChl M HMX TNpHYuHBl BoszneiicTBue dvenoBeka Ha Ouocdepy
3arpsi3HeHUE BO3IYIIHOM cpeabl OXxpaHa Bo3ayXa 3arpsizHeHre BoJHOH cpeibl OXpaHa BOAHBIX
pecypcoB Pazpyliiienue nouBbl OxpaHa MOYBEHHBIX PECYPCOB N3Menenue kimmara

AHTpOIIOTEHHOE BO3/CIICTBHE Ha pAacTUTENbHBIH M JKUBOTHBIK Mup OxpaHa
pPacTUTENTHHOTO U KUBOTHOTO Mupa OCHOBHBIC MPUHITUIIBI OXpaHbl TPUPOIbI KpacHble KHUTH
Oco60 oxpansiemble npupoHblie Tepputopun (OOIIT) boranuueckue caabl ¥ 300J0THYECKHUE
apKu

OcHOBHBIE MMPUHOMIIBI YCTOfIqHBOFO Pa3sBUTHA 4C€JIOBCUCCTBA U ITPUPOIBI. PaHI/IOHaJ'II)HOC



MIPUPOJIOTIONB30BAHIE M COXPAHEHHE OWOJIOTHYECKOTO pasHooOpasus 3emmu. OOmue
3aKOHOMEPHOCTH TJI00AIBHBIX SKOJIOTHYECKUX KpU3ucoB OCOOCHHOCTH COBPEMEHHOTO KPH3HCa
U €r0 BEPOSITHBIE IIOCIIEACTBUS

Pa3BuTHe METOJOB MOHHMTOPHHIA pAa3BUTHUS OINACHBIX TEXHOTEHHBIX IPOIECCOB
Cucmemmusbie uccnedosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPEHMOCHOCOOHOU
oHepeemuke.  buonorndyeckoe paznoobpasue u o6umopecypcsl.  Hayuonanvhvle
ungopmayuonHsvle cucmemsl, obecneuugarowue OOCMYn K UHDoOpMayuu no COCMOSHUNO
omoenbHuIX 6U0086 U 3xocucmem. OCHOBbL IKOPeAOUNIUMAYUU IKOCUCTEM U CROC0D08 OOPbOLL
¢ buonoepesicoeHusMU. PeKkoHCmpyKyus MOPCKUX U HA3EMHbIX IKOCUCEM

IMNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA
«BHOJIOT' S

Cornacho ®I'OC COO, ycranaBiauBarOTCid TpeOOBaHUS K pe3yiabTaTaM OCBOCHMS
00y4JaroIMMUCS IPOTPAMM CPETHETO 001Iero 00pa30BaHUs: JIMYHOCTHEIE, METAIIPEAMETHbIE U
peIMETHBIC

JIMYHOCTHBIE PE3VYJIbTATHI

B cTpykType TUYHOCTHBIX PE3yJlbTaTOB OCBOEHHUs MpenMera «bHOJOrusS» BBIIECIEHBI
CIIEyIOIIME COCTABJISIONINE: OCO3HaHHE OOYYaIOIUMUCS POCCHUMCKOW  TpakIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAaMOCTOSITEIbBHOCTH U CaMOOIIPENEICHUIO;
HaJIMYue MOTHMBAIMM K OOY4YeHHMIO OHMOJIOTMH; LIEJEHANpaBICHHOE pPa3BUTHUE BHYTPEHHUX
yOeX)AeHUI TMYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH U MUCTOPUUYECKUX TPATUIUI pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS; TOTOBHOCTh M CHOCOOHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBAThCS B
CBOEM  JI€ATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, HPUCYILUMHU  CHUCTEME
Ouonoruuyeckoro oOpa3oBaHMs; HaJM4We IMPABOCO3HAHMSI SKOJIOTMUYECKOH  KYJIbTYpHI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KMU3HEHHBIE TIIAHBI

JIMuHOCTHBIE pe3y/lbTaThl OCBOEHUS IpeaMmera «buOoJOrHs» JOCTUTalOTCS B €IUHCTBE
yueOHOW M BOCIMTATEIBHON AESITENbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNUCKUMU
COIMOKYJIbTYPHBIMH, UCTOPUICCKUMU M JyXOBHOHPABCTBCHHBIMHU IICHHOCTSIMU, MPUHSATHIMU B
o0I1ecTBe MpaBUIAMU U HOPMaMH TOBEACHUS U CHOCOOCTBYIOT IMPOLECCAM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PAa3BUTHUSI BHYTPEHHEH MO3UIIMK TUYHOCTH, TATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHIO, B3aUMHOIO
yBaXEHUsI, OEpeKHOTr0  OTHOIIEHHS K  KYJIbTYpHOMY HAaCleIWi0 M  TPaJAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKAOLIEN cpeae

JInaHOCTHBIE Pe3yIbTAThl OCBOSHUS yUeOHOTO MpeaMeTa «bruonorusy T0KHBI OTpaKaTh
TOTOBHOCTb U CIIOCOOHOCTh 00YYaroIMXCsi PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH

HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOH INEHHOCTHBIX OpI/IeHTaHI/II\/’I, IMMO3UTHUBHBIX BHYTPCHHHUX



yOeXAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTSM POCCHUHCKOro OOIIecTBa,
pacHIMpeHne >KM3HEHHOTO OIbITa U ONBITA JICSITEIBHOCTA B MPOIIECCE Peain3allii OCHOBHBIX
HaIlpaBJIECHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1. I'paxxgancKkoro BOCIUTaHUSA:

—Cc(QOpPMHUPOBAHHOCTh TPAXAAHCKOW MO3UIUU OO0y4yalomlerocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

—OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpPaB M OO0S3aHHOCTEW, yBa)XKCHHE 3aKOHA M
MIPaBONOPSJIKA;

—TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTU IPH CO3AAHUU YYEOHBIX
MPOEKTOB, PCIICHUU YUYEOHBIX U I[MO3HABATENIBHBIX 3a7a4, BBHITOJHECHUH OHOJIOTHYECKUX
AKCIIEPUMEHTOB;

—CMOCOOHOCTh OMPENENSITh COOCTBEHHYIO MO3UIUIO [0 OTHOLIECHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€

—yMEHHE YyYUTHIBaTh B CBOUX JICUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIFOJICH C pa3HBIME YOKICHHUSIMHE, KYIbTYPHBIMU IICHHOCTSIMU M COITUAITBHBIM
MOJIOKEHUEM;

—TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX M MCCIEA0BATENBCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

—TOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH

2. ITaTpuoTHYECKOTr0 BOCIIUTAHUS:

—C(hOPMHUPOBAHHOCTh  POCCHUHCKOM  TPaKIAHCKOW  HMACHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepes; PonuHOM, TOpaocTH 3a CBOU
Kpaii, cBol0 PonauHy, CBOM $I3bIK M KYyJIbTYpPY, MPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAIBHOTO
Hapoxa Poccuu;

—IIEHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACJICIAUI0 U TaMSTHUKAM MPUPOJIBI;
JToCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

—CMOCOOHOCTh OIICHMBATh BKJIAJ, POCCHMCKMX Y4Y€HBIX B CTAHOBJIICHWE M pa3BHUTHE
OMOJIOTUY, TOHUMAHUS 3HAYCHHsI OMOJIOTHH B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B )KMU3HU YETIOBEKa
¥ COBPEMEHHOTO OOIIEeCTBA;

—muaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CiHyXeHHo u 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Yy

3. IyXOBHOHPABCTBEHHOI'O BOCIIUTAHUS:

—O0CO3HAaHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApO/a;

—Cc(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO ITOBEICHHUSI;



—CMOCOOHOCTh  OLIEHUBATh CHUTYallMi0 M TNPUHUMATh OCO3HAHHBIE PEILEHUs,
OPUEHTHUPYSCh HA MOPATLHOHPABCTBEHHBIE HOPMBI U [IEHHOCTH;

—O0CO3HAHUE JJUYHOTO BKJIaJa B MOCTPOSCHUE YCTOWIMBOTO OYAYIIET0; —OTBETCTBEHHOE
OTHOLLIEHHE K CBOUM PpOIMUTENSIM, CO3/JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOI'O IPHHATHUSA
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIMAMU HApoaoB Poccun

4. 3CTETUYECKOTrO BOCIIUTAHUS:

—9CTETUYECKOE OTHOIIEHUE K MUPY, BKJITIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

—TMOHUMAaHUE 3MOLIMOHAIILHOIO BO3/IEUCTBUS )KUBOM MPUPO/IBI U €€ LICHHOCTH;

—TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BUJIAX HMCKYCCTBA, CTPEMIICHHE MPOSIBIISTH
KauecTBa TBOPUYECKOM JIMUHOCTH

5. @U3UUECKOr0 BOCHUTAHUSA:

—TIOHUMaHUE W pealu3alus 310pOBOro U 0e30macHOro obpasza >KU3HH (370pOBOE
MUTaHKe, COONTIOACHIE TUTUEHUYECKUX MPABWII U HOPM, COATAaHCUPOBAHHBINA PEKUM 3aHSITUN U
OT/IbIXa, peryisipHast (pu3ndecKas akTUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

—TIOHUMaHUE IIEHHOCTH MPaBHJ WHAMBUAYAIHHOTO U KOJUIEKTMBHOIO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

—OCO3HaHUE TOCTEACTBUN M HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIS,
HAapKOTUKOB, KYpEHUs)

6. Tpy10BOr0 BOCIIUTAHUS:

—TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU MAacCTEPCTBA, TPYA0It001e; —TOTOBHOCTD K
AKTHUBHOM JEATETbHOCTH TEXHOJOTHYECKON M COIMATBHOM HAINpaBIEHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATH, T1a

HUPOBATh U CAMOCTOSITEILHO BBIMOJHATH TAKYIO JEATEIbHOCTh; —HHTEPEC K Pa3INYHBIM
chepam npodeccuoHaTBEHON 1eATeTbHOCTH, YMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOp Oymymein
po()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

—TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH
KU3HU

7. DKOJIOrMYECKOr0 BOCITUTAHUS:

—)KOJIOTHYECKH I[1eJIecO00pa3Hoe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHHMKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

—TIOBBIIIEHNE YPOBHS SKOJOTHYECKON KYIbTYpPhI: MPUOOPETCHHE OMbITA IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

—O0CO3HaHUE INI00aIbHOr0 XapakTepa HKOJOTMUECKUX MPOOIEM U IIyTeH UX pelIeHus;



—CIHOCOOHOCTh HCITOJIB30BaTh IMPUOOpETaeMble TPU HU3YYCHUU OHOJIOTMHM 3HAHUS |
YMEHHSI TIPH PEIICHUU MPOOJIeM, CBSI3aHHBIX C PANMOHAIBHBIM MPHPOAOINOIHE30BAHUEM
(cobmro/ieHne TpaBUIl TIOBEJCHUS B MIPHUPOJIC, HAMPABICHHBIX HAa COXPAHCHHE PAaBHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMochephl);

—AaKTUBHOE HENPUATHE IEHUCTBUM, PUHOCAUIMX BPEJl OKPYKAIOIIEH NPUPOJHOU cpeae,
yMEHHUE TPOrHO3UPOBATh HEOJATONPUSTHBIEC IKOJIOTMYECKUE TTOCIEACTBUS MPEATPUHIMAEMBIX
JIEHCTBUM U NPEJOTBPALLATD UX;

—HaJIM4YUE PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHhI, OIbITA
JIEATEIbHOCTH JKOJOTMYECKOM HAaIpaBJIE€HHOCTH, YMEHUS pYKOBOJACTBOBAaTbCS HMH B
[03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIESITETBHOCTH SKOJOTMYECKON HAMPABIECHHOCTH

8. LleHHOCTH HayYHOTO TO3HAHUS:

—c(QOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKM U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

—COBEpILIECHCTBOBAHUE  A3BIKOBOM M  YMTATEIbCKOM  KYyJIbTYypbl Kak CpeacTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U [TO3HAHUS MUPA;

—TIIOHUMaHUE CHCIU(PUKNA OMOJIOTUN KaK HAyKH, OCO3HAHHS €€ poJid B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBITIUICHUSI, CO3/TAHUH IIEJIOCTHOTO MPEICTaBIEHUs 00 OKPYXKAIOIEeM
MUpEe KaK O eIUHCTBE TMPHUPOJIBI, YeloBeKa M OOIIecTBa, B TMO3HAHMU MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

—YyO0exAEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJISi COBPEMEHHOM ITUBHIIM3AINHN: 00ECTICUSHUSI
HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHSI UEIOBEUECTBA; TIOUCKA MMYyTEH BBIX0/1a U3 TI100aBHBIX
HKOJIOTMUYECKUX MTPOOIIeM U 0OecTiedeH sl IEpPexo0/ia K yCTOHNYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
WCIIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

—3alHTEPECOBAHHOCTh B TOJYYCHUH OHOJOTUYECKUX 3HAHMM B IIENISAX TOBBIIICHUS
o011eil KyIbTYpbl, €CTECTBEHHOHAYYHON TPAMOTHOCTH, KaK COCTABHOM YacTH (PYHKIIMOHAIBHOMN
TPaMOTHOCTH OOydaronuxcs, GopMUpyeMoil Mpu N3yu4eHUH OUOJIOTHH;

—TOHUMAaHUE CYITHOCTH METOJIOB TMO3HAHUs, UCIOJIb3yeMbIX B €CTECTBEHHBIX HAayKaXx,
CITOCOOHOCTH HCIIOJIB30BaTh TIOJIydaeMble 3HAHUS JJIA aHaldu3a U OOBSICHEHHS SIBICHUH
OKPYKAIOIIET0 MHUpa W MPOUCXOMAAIIMX B HEM H3MEHEHMI; yMEHHE JelaTh OOOCHOBAHHBIE
3aKJTFOYECHHUS Ha OCHOBE HAyYHBIX (DPAKTOB M MMEIOIIMXCS JAHHBIX C MENbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

—CIHOCOOHOCTh CAaMOCTOSTEIBHO HCITOIL30BaTh OMOJIOTHYECKHE 3HAHMS JJI1 pCHICHUSA



po0JieM B PeabHBIX )KU3HEHHBIX CUTYAIIMSIX;

—OCO3HaHUE IIEHHOCTU HAYYHOMU AESTEIbHOCTU, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
Y UCCJIEeI0BATENBCKYIO IeSITEIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE;

—TOTOBHOCTbh U CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYUEHHIO HOBBIX 3HAHHUI 1O OHOJOTMHM B COOTBETCTBHHM C >KM3HECHHBIMU
NOTPEeOHOCTIMU

B mpomecce oCTMKEHUS JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS OOYYAIOUTUMUCS
IporpaMMbl  cpeqHero oomero o0Opa3oBaHuss y  OOy4YalOIIMXCS  COBEPIICHCTBYETCS
SMOILIMOHATBHBINA HHTEIUIEKT, MIPeAIoIaraloniuii copMUpOBaHHOCTE:

—CaMOCO3HaHMs, BKIIOYAIOMIETO CIOCOOHOCTh TMOHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAIPABJICHUS PA3BUTHS COOCTBEHHOH SMOIMOHAIBHON cdephl, OBITh
YBEPEHHBIM B ce0e;

—CaMOpPEryJIUPOBaHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJb,  yMEHHE  NPUHHUMATH
OTBETCTBCHHOCTh 3a CBOE TOBEJIEHHE, CIIOCOOHOCTh aJlalTUPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

—BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOUICH CTpPEMJICHHE K JOCTHXKEHUIO LN U yCIEeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE JICWCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

—)3MNATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHUE JIPYTHUX,
YUYUTHIBATh €0 TIPU OCYIIECTBIECHWH KOMMYHHKAIIMU, CIIOCOOHOCTh K COUYYBCTBHIO U
COMEPE)KMBAHUIO; —COIMANBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpauBaTh
OTHONICHHUS C APYTUMHU JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI
METANPEIMETHBIE PE3YJIbTATHI

MeramnpeameTHble pe3yabTaThl OCBOCHMSI y4eOHOro mpenMera «buoiorusy BKIIIOYAIOT:
3HauUMMBbIe U1 (OPMHUPOBAHUS MHMPOBO33PEHHS] OOYYAIOIIUXCS MEKIUCIUILIMHAPHBIE
(MeXMpeaIMeTHbIC) 00IIIeHayYHbIE TOHSATHS, OTPaKAIOIIKE [IETOCTHOCTh HAYYHOM KapTHHBI MUPa
U cnenu(UKy METOI0B MO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAy4YHbIM (PakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HUCCIENOBaHHe, HAOMIOJCHUE, W3MEpPEHHE, SKCIEPUMEHT U JAp ); YHUBEPCAIbHbBIE
yueOHbIe JeicTBUS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYJSITUBHBIC), 00ECTIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHOW KOMIIETEHIINA OOYYarOIINXCS,
CIOCOOHOCTh 00yJaronuxcst WCIIOJTh30BaTh OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHWS U YHHUBEpCAIbHbIC Y4YEeOHBIC JIEHCTBUS B TO3HABATENHHOU H
COILIMANTLHOM MPaKTUKE

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPaMMBbI CPEIHETO OO0IIero oOpa3oBaHUs

JOJIKHBI OTpaXaTh:



OBnazneHre yHUBEpPCAIbHBIMU Y4EOHBIMU TO3HABATEIbHBIMU JCHCTBUSIMMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

—CaMOCTOATENBHO (OPMYJIHMPOBATh M aKTyaJIM3UPOBATh MpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

—MHCIONb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHamu3a,
CHHTE3a, CpaBHEHMA, KiacCU(pUKAIUH, OOOOIICHHUs), PACKPBIBATH CMBICI OHOJIOTUYECKUX
HOHATHUH (BBIIENIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHITHSIMH );

—OIpenessaTh LN JeATEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUH HX JOCTHUXKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACITEIbHOCTHU C MOCTABICHHBIMU IEIISIMU;

—MCIOJIB30BaTh OMOJIOTUYECKHE MOHATUS ISl 0OBsACHEHHUS (DAaKTOB U SIBJICHUN >KHUBOM
TIPUPOJIBI;

—CTpPOUTH JIOTMYECKUE pPACCYXACHUS (MHIYKTHUBHBIC, NEAYKTUBHbBIC, MO aHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHSI B pACCMATPUBAEMBIX SBICHUSIX, (DOPMYIUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

—TIPUMEHSATh CXeMHO-MO/ICIbHBIE CPEACTBA /IS IPEJICTABIICHHS CYIIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a TakKe MPOTHUBOPEUMiA pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

—pa3pabarbIBaTh IUIaH pEIICHUS NpoOJeMbl C y4ETOM aHalU3a HMEIOIIUXCS
MaTepHabHBIX U HEeMaTePUATBbHBIX PECypPCOB;

—BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIEICTBUI e TETbHOCTH;

—KOOpPAMHUPOBATh W BBHIMOJHATH PAa0OTy B YCIOBHSAX PEANbHOTO, BUPTYaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

—pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH KU3HEHHBIX POOIIEM;

2) 6a30BbIe UCCIIEIOBATENbCKUE ICHCTBUS:

—BIIQJIETh HaBBIKAMH  y4eOHO-MCCIIEOBATENILCKOM W NPOEKTHOW JIeSATENbHOCTH,
HaBBIKAMU pa3penieHst poOIieM; CTOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOUCKY
METO/IOB PEIICHUs MPAKTUUYECKUX 3a/]1a4, TIPUMEHEHHUIO PA3TMYHBIX METOJIOB MTO3HAHUS;

—MCIOJIb30BaTh PAa3IMYHbIE BUbI JEATEIBHOCTU MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETANH, TPeoOPa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CHTYaIHAX, B TOM YHCIE TPH
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

—QopMupoBaTh HAy4YHBIM TUIl MBINUICHHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEBBIMU MTOHSATHSIMHI U METOJIaMU;

—CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a7]a4l B 00PAa30BATEIBLHOMN IEATEITLHOCTH U

JKU3HCHHBIX CUTYalUsIX;



—BBISABJIATh NPUYUHHO-CIICICTBEHHbIE CBS3M M aKTyaJU3UpOBaTh 3ajady, BbIJIBUraTh
rUnoTesy e€ peleHHs, HaXOAWTh apryMEHTHl Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

—aHAJIM3UPOBATh IOJIyYEHHbIE B XOJ€ pEIICHHs 3aJaud pe3yJbTaTbl, KPUTHUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

—JaBaTh OIICHKY HOBBIM CHTYallUsM, OLEHUBATh PUOOPETEHHBIHN OMBIT;

—OCYIIECTBIIATD LeJICHANPABICHHBINA MOUCK MEPEHOCa CPEACTB U COCOOOB JIECHCTBHS B
po¢eCCHOHATIBHYIO Cpeay;

—YyMeTb NEPEeHOCUTh 3HAHWA B II03HABATEIIbHYIO U IPAKTUYECKYK 00JIaCTH
KHU3HENIEATEIILHOCTH;

—YyMEeTb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

—BBbIIBUraTh HOBBIE UJEHU, NpeAjaraTh OPUTMHAIbHBIC MOJXOJbl U PELICHMS; CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIUe aJbTepHATUBHbIEC PELICHHUS;

3) neiicTBus 1o padote ¢ uHGOPMAITHECH:

—OPHUEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX HH(POpMAIMH (TEKCTE y4eOHOTO OCO0us,
HAY4YHO-TIOMYJISIPHON JIUTEpaType, ONOIOTHYECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMIBIOTEPHBIX
6a3ax naHHBIX, B VIHTepHeTe), aHAIM3UpPOBaThb MHGOPMALMIO PA3JIUYHBIX BHUIOB U (OpM
NPECTaBICHUS, KPDUTUIECKN OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

—opmynupoBaTh 3anpOCHl U MPHUMEHSATH PA3TUYHBIE METOIBI MPH TIOMCKE U OTOOpE
O6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHITIOJIHEHUS y4eOHBIX 3a/1a4;

—IIpHOOPETATh OMBIT UCIOIb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO MCIOJIB30BAHMUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

—CaMOCTOATEIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpencTaBiIeHUS OMOIOrHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U JIP );

—MCIOJb30BaTh HAYYHBIM $3bIK B KauecTBE CPEJCTBAa IpU paboTe ¢ OHMOIOTHYEcKOil
uHpOpMaNue: MPUMEHITh XUMUYEeCKHe, (PU3UYeCKHe W MaTeMaTHUeCKUEe 3HAaKW M CHMBOJIBI,
dbopmynel,  ab0OpeBHMaTypy,  HOMEHKIATypy,  HCIOJb30BaTh M  TIPeoOpa3oBHIBATH
3HaKOBOCHMBOJINYECKHE CPEICTBA HATJIAHOCTH;

—BIIaJIeTh HABBIKAMU paclo3HaBaHMUA M 3aIIUTHl HWHpOpMaNMK, HHPOPMALMOHHOM
0€30I1aCHOCTH JTUYHOCTH

OgnajieHre yHUBEpCaTbHBIMA KOMMYHUKATHBHBIMU JIEHCTBHSMMU:

1) obmienue:

—OCYIIIECTBIATh KOMMYHHUKAILIMHU BO BCeX c(hepax )KU3HHU; aKTUBHO y4acTBOBATh B JHAJIOTE
WIN JCKYCCHH TI0 CYIIECTBY 00CYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3hIBAThH

CYKJIEHUS



OTHOCHUTEIIBHO  BBINOJIHEHHUs  IpeUlaracMod  3aladd, Y4YUTBIBATH HMHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

—pacrno3HaBaTh HeBepOaJIbHBIE CpeACTBA OOIICHUS, MOHUMATh 3HAUYCHHE COIMAIbHBIX
3HAKOB, IPENOCHIIOK BOSHUKHOBEHHSI KOH(QJIUKTHBIX CUTYallUii; YMETh CMAr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

—BJIaJIETh Pa3IMUHBIMU CIIOCO0aMU OOILEHUS U B3aUMOJAECHCTBUSI; TOHUMATh HAMEPEHUS
JPYTUX JIIOJIEH, TPOSIBIIATh YBAKUTEILHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynMpOBaTh CBOU BO3PAXKEHUS;

—pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHMS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

2) coBMeCTHas JESTEIbHOCTD:

—IIOHMMATh U UCIOJIb30BATh IPEUMYILECTBA KOMaH/IHOW U MHIMBUAYaJIbHONU pabOTHI IPH
peLeHny OMoI0rn4eckoi mpooiaeMbl, 000CHOBBIBAThH HEOOXOIUMOCTb IPUMEHEHHSI TPYIIIOBBIX
(dbopM B3aMMOJENCTBYS IPU pPELIEHUH YUeOHO! 3a/1auH;

—BBIOUPATh TEMATUKY U METOJIbl COBMECTHBIX JAECUCTBUM, C yUETOM OOLIMX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€HA KOJUIEKTHBA;

—IIpUHUMAaTh LEIM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BbIBaTb U KOOPAUHUPOBATh
JIEHCTBHSL MO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBHM, PAcCHpeneisTh POJIU C y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

—OIICHUBaTh Ka4yeCTBO CBOErO BKJIAAAa M KaXJOr0 YYaCTHMKA KOMaHAbI B OOLIMiA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

—TIpeaJiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJAEH C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—OCYILIECTBIISITh MO3UTUBHOE CTPAaTErMUECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBIIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM

OBnazeHne yHUBEpPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:

—MCIOJb30BaTh OMOJOTMYECKHE 3HAHUS JJIS BBIABICHUS MPOOJIEM M UX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

—BBIOUPATh Ha OCHOBE OHMOJOTMYECKHX 3HAHWUW II€JIEBbIE M CMBICIOBBIE YCTaHOBKU B
CBOMX JIEHCTBUSAX M MOCTYNKaxX IO OTHOLIEHUIO K XMBOW IMPHUPOJE, CBOEMY 3/0POBBIO U
3/10POBBIO OKPYKAIOLINX;

—CaMOCTOATENIBHO OCYIIECTBIIATH TO3HABATEIbHYIO I€ATEIILHOCTD, BBISIBIATH IPOOIEMBI,
CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATEIBHOW JACATEIHHOCTH U

JKU3HCHHBIX CUTYalUsIX;



—CaMOCTOATENbHO COCTABJIATh IUJIAH pELIEHUS MpoOJeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTECHUI;

—/1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

—pacmupATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;

—JienaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

—OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

—Ccnoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HIMPOKOM SPYIAUIMH B Pa3HBIX
00JacTsX 3HaHUM, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

—/1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

—BJIaJICTh HaBBIKAMHM [I03HABATEIHHOW pEQIIEKCHH KaK OCO3HAHUSA COBEPIIAEMBIX
JEHCTBUI U MBICIUTENbHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMI; HCIIOIb30BATh IPUEMBI
pedaekcuu sl OLIEHKH CUTYAIlUH, BEIOOpa BEPHOTO PEIICHUS;

—YyMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

—IpPUHUMATh MOTUBBI U apIYMEHTHI APYTHUX [IPU aHAJIU3E PE3YJIbTAaTOB AEATEIbHOCTH;

3) npunsaTue ceds U APyrux:

—TIIpUHUMATh ce0sl, MTOHUMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA; —IIPUHUMATh MOTUBBI U
apryMeHThI IpYTUX [IPU aHAIU3€ PE3YNbTaTOB AEATEIbHOCTH;

—IIpU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OIIMOKY;
—pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYroro YyeloBeKa

MHNPEAMETHBLIE PE3YJIbTATHBI

[TpenmeTHble pe3ysabTaThl OCBOEHUS COAep)KaHus yueOHoro mpeamera «buonorus» Ha
yrIyONEéHHOM  YpOBHE OpUEHTHpPOBaHBI Ha  oOecrneyeHue MpOPUIBHOIO  O0y4YeHUs
CTapuIeKIacCHUKOB Ouosornu. OHM BKJIIOYAIOT: crenuduyeckne aias OMOJOTMM HayudHbIe
3HaHMSI, YMEHHUSI U CHOCOOBI AEMCTBHM IO OCBOEHHUIO, MHTEPIPETALMU U IMPeoOpa3oBaHMIO
3HaHWUM, BUJBI JEATEIBHOCTH I10 MOJYYEHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B PA3IMUYHBIX
y4eOHBIX, a TAKXKE B PeaIbHbIX )KU3HEHHBIX cuTyanusax [IpenmMeTHble pe3ynbTaTsl IPeaCTaBICHbB
0 roJIaM U3y4eHUs

10 KJIACC

[TpeameTHbIe pe3ybTaThl OCBOCHUS Y4eOHOTO IpeaMeTa « BHOIOT s TOKHBI OTPaXkKaTh:

1) cpopmMHUpOBaHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK,
B (pOpMHpPOBAaHUHM E€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, B IO3HAHUM 3aKOHOB MIPHUPOJBI U

perieHnu mpoOIeM parmoHAIBHOTO TPUPOAOTIOIB30BAHUS; O BKIIAJIE POCCUMCKUX U 3apYyOCIKHBIX



YUEHBIX B Pa3BUTHE OMOJIOTUH;

2) BIaJICHUE CUCTEMOW OMOJIOTUYECKUX 3HAHUM, KOTOpast BKIIFOYAET: OCHOBOIIOJIATAIOIIINE
OMOJOrMYeCcKre TEPMHUHBI M NOHATUSA (KU3Hb, KJIETKA, OpraHu3M, MeTa0o0JIu3M, FOMEOCTas3,
CaMOpETyJISILIHL, CAMOBOCIIPOU3BECHHE, HACIEICTBEHHOCTh, I3MEHYUBOCTh,  POCT U

pa3zButue);  OHOJOTHYECKHE teopun (kierounas Tteopus T IlIBanna, M
[neiinena, P Bupxosa; xpoMmocomHasi Teopus HacneacTBeHHocTd T Moprana); yuenus (H U
BaBunoBa — o meHTpax MHOrooOpasusi U HMPOHCXOXACHUS KYIbTYPHBIX PAacCTEHHUH); 3aKOHBI
(emmHOOOpA3Hs MOTOMKOB MEPBOrO MOKOJIEHUS, PACIICIUICHHSI, YUCTOTHI TaMeT, HE3aBUCHMOI0
HacienoBanus ' Menzens; roMOJIOrMYECKUX PSIOB B HaciencTBeHHOW u3MeHunBoctn H U
BasuiioBa); npuHIMIBEl (KOMIUIEMEHTAPHOCTH);

3) BiIajgeHHE OCHOBHBIMM METOJaMH HAy4yHOrO IIO3HAHMs, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEOBAaHUSIX J>KUBBIX OOBEKTOB (ONMcCaHUE, H3MEpeHue, HabIoJeHue,
9KCIIEPUMEHT);

4) ymMeHMe€ BbIAEIATH CYILIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK [IPOKAPUOT U SyKapuoT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCIIe OakTepuil, TpuOOB, pacTEeHUH,
JKUBOTHBIX M YEJIOBEKA; CTPOCHUSI OPraHOB M CHCTEM OPraHOB PAaCTEHHI, )KUBOTHBIX, UEIOBEKA;
MPOLIECCOB KU3HEACSITENbHOCTH, MPOTEKAIONIMX B OpraHU3Max pacTEHUH, XUBOTHBIX H
YeNI0BeKa; OMOJIOTUYECKHX MPOIECCOB: 0OMEHa BEIIECTB (METa00IM3M), MPEBPAIICHUS SHEPTHH,
Opo’keHHUs, aBTOTPO(PHOrO U reTepoTpoPHOro TUIOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, FaMeTOreHe3a, 3MOpruoreHes3a, HocTIMOPUOHAIILHOTO PAa3BUTHS, PAa3MHOKEHN,
UH/IMBUYaJIbHOTO Pa3BUTHUSA OpraHu3Ma (OHTOTeHe3a), B3aUMOJICWCTBUS T'€HOB, IeTEpO3HCa;
HCKYCCTBEHHOI'0 0TOOpa;

5) yMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEXAY OPraHOUAAMU KIETKU U UX (PYHKLUHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeH M UX (PYHKIMAMHU; MEX1Y OpraHaMu U CUCTEMaMH OPI'aHOB Y
pacTeHHi, >KMBOTHBIX M 4YelloBeKa M UX (YHKIMIMHU; MEXKIY CHCTEMaMH OpPraHoB U MX
GYHKIUAMHE, MEXIy 3TaliaMd OOMEHa BEIECTB; dTalaMH KJIETOYHOI'O LMKJIA U YKU3HEHHBIX
[IMKJIOB OPraHU3MOB; TalaMu SMOpPHOHAJIBHOTO pa3BUTHS; TE€HOTUIIOM U

¢benotunom, peHoTUnoM u GakTopaMu cpeabl OOUTaHUS;

6)yMEHHE BBIABIATh OTIMYUTEIbHBIE IPU3HAKU JKMBBIX CHCTEM, B TOM YHUCIIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

7) yMeHHEe UCTIONIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTrHUECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUUIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

8) ymMeHMe pemath OMOJIOTWYECKHE 33Jaud; BBIABIATH NMPUUYMHHO-CIIEACTBEHHBIE CBSI3U
MEXJly HCCIIEeIyeMbIMU OHOJIOrMYECKUMHU TMpollecCaMyu M SIBICHUSIMH; JeJIaTh BBIBOIBI U

IMPOrHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,



9) yMeHue BBINMOIHATH Ja0OPATOPHBIE U MPAKTHUUECKHE paOOThI, COOIOAAThH TIpaBUia IIPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

10) ymeHue BbLIBUraTh THIIOTE3bI, MPOBEPATH MX IKCHEPUMEHTAIbHBIMU CPEIACTBAMU,
bopMynupys 1eib UCCaeI0BaHus, aHAIM3UPOBATD MMOJIyY€HHbIE PE3YJIbTAThI U JIeJIaTh BBIBOIBI,

11) ymenue yyactBoBaTh B y4eOHO-HCCIIE0BATENBCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTUH U
MeIUIMHe, TPOBOIMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, W IYOJUYHO INPEICTABIISATH
MOJIy4YECHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

12)yMeHue OlLEHHMBAaTh 3TUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUNH B o0iacTu
OMOJOTUM M MEIUIUHBI (KJIOHUPOBAHHE, MCKYCCTBEHHOE OILIOJOTBOPEHUE, HAIMPaBICHHOE
M3MEHEHUE TeHOMa U CO3JjaHHE TPAHCTEHHBIX OPTaHU3MOB);

13) yMeHHe OCYWIECTBIISATh OCO3HAHHBIA BBIOOp Oynymeil mpodeccnoHaTbHON
JESTENIbHOCTH B 00JacTH OMOJOTUH, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUHU, CEIBCKOTO
X035IUCTBA, MUIIEBON MPOMBIIIICHHOCTH; YIIyOJIsITh IO3HABATEIbHBIA HHTEPEC, HAPABICHHBIN
Ha OCO3HAHHBINA YIIyOJISITh MMO3HABATENBHBIN MHTEPEC, HANPABJICHHBI HA OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH MPO(ECCUH 1 MPOIOIHKEHUE ONOIOTHIECKOTO 00pa30BaHUS B YUPESIKICHUIX
cpenHero npohecCHOHaIBLHOTO U BHICIIEr0 00pa3oBaHus

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS yuyeOHOro npeamMera «buonorusy J0KHbI OTpaKaTh:

1) chopMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUN COBPEMEHHOI €CTeCTBEHHOHAYYHOH KapTHHBI MHpa, B IO3HAHMM 3aKOHOB
OPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIEeM YelOoBEYeCTBa, a TaKKe B PEIIEHUH BOMPOCOB
PaLMOHATILHOTO TPUPOIONOIB30BaHUS; U B (POPMUPOBAHUY 1IEHHOCTHOT'O OTHOILLIEHUS K IPUPOJE,
o0lIecTBy, YeNOBEKY; O BKJAJE€ POCCUMCKMX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

2) yMeHue BiaJieTh CUCTEMON OMOJIOrMYECKUX 3HaHUHM, KOTOpasi BKIIOYAET ONpeAeIeHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOMNOJATalmluX OHOJIOrMYECKMX TEPMHHOB M TOHATUN (BH[,
sKOocucTeMa, Ouocdepa); Ouonormyeckue Teopuu (dBojtonronHas teopuss Y JlapBuHa,
CUHTEeTHUEeCKas Teopus 3Bomtonuu); yueHus (A H CeseproBa — 0 NyTsIX W HalpaBICHMSX
sBomtoninu, B U Bepuaackoro — o 6uocdepe); 3akoHbI (TeHeTn4eckoro paBHoBecus Ik Xapau
n B BaiinOepra; 3aposasimeBoro cxoactBa K M bopa); mpaswma (Mmunumyma HO JlubOwuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUH ); TUTIOTE3bI (runoTe3a «vmupa PHK» V I'unbepra);

3) ymeHHe BIaJETh OCHOBHBIMM METOJAMH HAy4YyHOrO IIO3HAHMs, MCIOIb3YEMBIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M OSKOCHCTEM (ONHUCaHME, W3MEpEHHE,

HaOJIIOZICHUE, SKCIIEPUMEHT); CIIOCOOAMH BBISBJICHHS M OIEHKH aHTPOMOTEHHBIX M3MEHEHUU B

pUpoJIE;



4) ymeHHUE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOLIEHO30B, DKOCHCTEM U
onochepsl; CTAOUIU3UPYIOMIETO, JBIIKYIIETO U  Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa;
AIJIONATPUIECKOTO U CUMIIATPHUECKOTO BUI000Pa30BAHMS;, BIMSHUS JIBUKYIIUX CHII BOJIOIMU
Ha TeHO(OH] MOMYJSAIUU; TPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelie OOWTaHusl, YyepeloBaHUs
HAIpPaBJICHUH 3BOJIOLUHU; KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCUCTEMAX;

5)yMeHHe YCTaHABIMBATH B3aMMOCBS3U MEXIY IPOLECCAMHU HBOJIOLHH; JBHKYIIUMHU
CHJIaMH aHTPOIOT€HE3a; KOMIOHEHTAMU DPA3JIMYHBIX dKOCHUCTEM U TPUCIOCOOJIICHUSMH K HUM
OpraHU3MOB;

6)yMeHUE BBIABIIATH OTIIMUUTEIbHbBIE TPU3HAKHU KUBBIX CUCTEM; IPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs; aOMOTHYECKUX U OMOTHYECKMX KOMIIOHCHTOB JKOCHCTEM; B3aUMOCBSI3Ei
OpPraHM3MOB B COOOIIECTBAX; AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH;

7) yMeHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
U CHMBOJIMKY JUIS JOKa3aTelIbCTBa POJACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M Cpeabl OOMTAHMS; €IUHCTBA YEIIOBEYECKUX pac; HEOOXOIMMOCTH
COXpaHEHHsI MHOTOOOpPa3Hs BHJIOB M IKOCHUCTEM KaK YCIOBHSI COCYIIECTBOBAHHS HPUPOABI U
YeI0BEUeCTBA;

8) ymeHue pemiatb OHOJOTHYECKHE 3aJaud; BBISIBIATH MPUYMHHOCIIEICTBEHHBIC CBS3U
MEXTy UCCIICTYEeMBIMU OMOJIOTHYSCKUMHU MTPOLIECCAMH U SIBJICHUSIMHU; ISTIaTh BEIBOJIBI U TPOTHO3BI
Ha OCHOBAHMH IOJTyYEHHBIX PE3YIIbTaTOB;

9) yMeHue BBHIMONHATH Ja0OpaTOPHBIE U MPaKTHYEeCKHe paboThl, COONI0IAaTh MpaBUiIa MpU
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000y I0BaHUEM;

10) ymMeHHE BBIIBHTATh TUIOTE3BI, MPOBEPSATh HMX IKCIICPUMEHTAIBHBIMH CPEJICTBAMH,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATH OJTYYCHHBIC PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

11) ymeHue y4acTBOBaTh B y4eOHO-UCCIIEIOBATENBCKONM paboTe MO OMOIOTHH, SKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOIMYHO MPEICTaBIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYESCKUX KOHPEPEHITUSX;

12) ymeHHE OICHMBATh THUIOTE3bl M TEOPUU O TPOUCXOXKJICHUU JKU3HH, YEIIOBCKA H
YeNOBEUYEeCKHX pac; O MPUYUHAX, IMOCIEJACTBUSIX M CHOcOo0ax MpenoTBpaIleHHs] TI00aTbHBIX
U3MEHEeHu# B buocdepe;

13)yMeHue ocymiecTBIsATh OCO3HAHHBIN BEIOOD OyAyIIel MpodeccuoHaNbHON NesTeIbHOCTH
B o0macTh OWOJIOTHUH, DKOJOTHH, TPHUPOIONOIB30BaHUSA, MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPHUHAPUU, CEITBCKOTO XO3SiCTBA, MHINEBON MPOMBIIUICHHOCTH; YTIyOIsaTh
MO3HABATENIbHBIN HHTEPEC, HAMIPABJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Tpodeccuu
Y TIPOJI0JDKEHNE OMOJIOTHYECKOTO 00pa30BaHus B YUPEKACHUSIX CPEIHETO TPOPECCHOHATIEHOTO U

BBICIIETO 0Opa30BaHMS.



TEMATHYECKHAM LT
10 KJIACC

AH

KoJsnyecTBOo 4acon DJIeKTPOHHBIE
HaumeHnoBaHnue
Ne (uudgposbie)
/i pa3lleJ:lOB H TeM Bcer | Kontpoabn | IIpakTuyec 06pazoBaTeNbHbIe
NporpamMmel 0 ble padoTbl KHe padoThbl pecypebi
Pa3znen 1. BUOJIOT'USI KAK HAYKA
buonorus xak
KOMILJICKCHAs bu6nmoreka [IOK
HayKa U KaKk https://lesson.academy-
1.1 1 0 0
4acTh content.myschool.edu.ru/
COBPEMEHHOTO 06/10
o01iecTBa
Htoro no pazneny 1
Pa3zpnen 2. JKUBBIE CUCTEMbI U UX U3YUEHHUE
KB bubmuoreka [{OK
https://lesson.academy-
2.1 CHUCTEMEI U UX 1 0 1
CBOHCTE content.myschool.edu.ru/
06/10
Hroro no pazgeny 2
Pasznea 3. BUOJIOI'US KJIETKHA
Ucropus Bbu6mmoteka [JOK
OTKPBITHS U https://lesson.academy-
U3Y4EHUS content.myschool.edu.ru/
3.1 1 0 0
KJIETKU. 06/10
Knerounas
Teopus
Metonanl bu6nmorexa LIOK
MOJICKYJIIPHOM https://lesson.academy-
32 . 1 0 1
U KIETOYHOH content.myschool.edu.ru/
OHMOJIOTHH 06/10
Hroro no pazgeny 2
Paznen 4. XUMHNYECKAS OPTAHU3BAILIMSA KJIETKHA
Xummeckmii bu6nmoreka [JOK
COCTaB KJIETKH.
41 Boxa i ) 0 0 https://lesson.academy-
’ MI/Ii J— content.myschool.edu.ru/
°p © 06/10
BEIIECTBA
Oprannueckue bubnnorexka [JOK
BEIIECTBA https://lesson.academy-
4.2 2 0 0
KJIETKA — content.myschool.edu.ru/
OeNKu 06/10
Opranunueckue bubnuorexa [IOK
BEIIIECTBA https://lesson.academy-
4.3 KJIETKH — 1 0 1 content.myschool.edu.ru/
YTIIEBOIbI 06/10
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Oprannueckue bubmuotexa [JOK
BEIIECTBA https://lesson.academy-
4.4 1 0
KIETKH — content.myschool.edu.ru/
JINITA B 06/10
HyxneunoBble bubmumoreka [IOK
KHCJIOTEL. https://lesson.academy-
4.5 | Crpoenue u 2 0 content.myschool.edu.ru/
¢ynxuun JHK, 06/10
PHK, AT®
Metomst bubmuorexa [JOK
46 CTOVKIVDHOI 1 0 https://lesson.academy-
) 61/112) YIZ)F}I’/II:/I content.myschool.edu.ru/
8 06/10
Uroro no pazgeny 10
Pazgen 5. CTPOEHUE U ®YHKIIUU KJIETKHA
bubnuoreka [{OK
Tune! k1€eTOK.
51 ThoKADHOTHIC 1 0 https://lesson.academy-
’ K;; KHETKa content.myschool.edu.ru/
06/10
CtpoeHue bubmmoreka [JOK
JYKapUOTHYECKO https://lesson.academy-
59 U KJIETKU. ) 0 content.myschool.edu.ru/
’ [ToBepXHOCTHBI 06/10
W anmapar
KJIETKU
bubmuoreka [{OK
[uTomnaszma u https://lesson.academy-
53 M 2 0
€€ OpraHoOM/IbI content.myschool.edu.ru/
06/10
HememOpannbie bubmorexa LOK
54 CAHOMILL 1 0 https://lesson.academy-
’ zpeTK; a1 content.myschool.edu.ru/
T 06/10
bu6nunorexa LIOK
Crpoenue u https://lesson.academy-
5.5 1 0
byHKIIH siipa content.myschool.edu.ru/
06/10
CpaBHUTENbHAS bubmuoreka [IOK
XapaKTepUCTHKA https://lesson.academy-
5.6 1 0
KJIETOK content.myschool.edu.ru/
HYKapHoT 06/10
Wroro no pazneny 8
Pa3znen 6. OGMEH BEIIIECTB U IIPEBPAIIEHUE SHEPI'MA B KJIETKE
bubmuorexa [JOK
OOMeH BelIeCTB https://lesson.academy-
6.1 3 0
— MeTadoIn3M content.myschool.edu.ru/
06/10
6.2 ABTOTpOGHBIH 5 0 bubnnorexka [JOK
) THII OOMEHa https://lesson.academy-
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BELLIECTB. content.myschool.edu.ru/
dotocunTes 06/10
ABTOTpO(DHBIH bubmumoreka [IOK
T 0OMEHa https://lesson.academy-
6.3 1 0 1
BEILIECTB. content.myschool.edu.ru/
XeMOCHHTE3 06/10
bu6mmoreka [IOK
DHEPreTU4ecKu ]
o https://lesson.academy-
6.4 i oOMeH — 3 0 1
T content.myschool.edu.ru/
A I 06/10
Uroro no pazgeny 9
Pa3znen 7. HACJIEJCTBEHHAS NTH®OPMAILIUS U PEAJIN3ALIUA Ei B
KJIETKE
bubmuoreka [JOK
Peaxnun
https://lesson.academy-
7.1 | MaTpu4HOro 2 0 0
content.myschool.edu.ru/
cuHTe3a 06/10
bu6mmoreka [IOK
79 Cuires 6eika ) 0 0 https://lesson.academy-
content.myschool.edu.ru/
06/10
bubmuorexa [JOK
Mexanuzmbl
73 KCIDECCHI ) 0 0 https://lesson.academy-
) FeHOI];) content.myschool.edu.ru/
06/10
OcHOBBI bubnuoreka [JOK
74 | BUPyCOIOIHM. 3 0 1 https://lesson.academy-
' Nudopmannonn content.myschool.edu.ru/
ast OuoJiorus 06/10
Hroro no paszneny 9
Pasnen 8. ")KUSHEHHBIN HUKJI KIETKHA
bubnmorexa LIOK
KuzueHHsIi https://lesson.academy-
8.1 1 0 0
IUKJIKJIETKH content.myschool.edu.ru/
06/10
. bubmuoreka [IOK
Marpunbiii https://lesson.academy-
8.2 cunate3 JJHK. 2 0 0 . -
content.myschool.edu.ru/
XpOMOCOMBI

06/10

Jlenenue KaeTKu

bubnunorexa LIOK
https://lesson.academy-

8.3 — MHUTO3 2 0 I content.myschool.edu.ru/
06/10
but6mmoreka [IOK
Perymsimus )
https://lesson.academy-
8.4 JKU3HEHHOTO 1 0 1
KT KILETOK content.myschool.edu.ru/
R 06/10
Wroro no pazneny 6

Paznea 9. CTPOEHUE U ®YHKIIMN OPTAHU3MOB
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Opranusm Kax

but6mmoreka [IOK
https://lesson.academy-

9.1 €IMHOE 1IEJI0e 1 content.myschool.edu.ru/
06/10
bubnunorexa LIOK
. https://lesson.academy-
9.2 | Txauu pacrenmii ! content.myschool.edu.ru/
06/10
bu6nmoreka [IOK
Txanu
https://lesson.academy-
9.3 | KUBOTHEIX U 1
qenoBeKa content.myschool.edu.ru/
06/10
bubnunorexa LIOK
Opransl. .
https://lesson.academy-
9.4 | Cucremsbl 1
ODIAHOR content.myschool.edu.ru/
p 06/10
bubmuoreka [IOK
Ormopa tena https://lesson.academy-
9.5 1
OpraHu3MOB content.myschool.edu.ru/
06/10
bubnunoreka LIOK
JIBrxeHue https://lesson.academy-
9.6 1
OpraHU3MOB content.myschool.edu.ru/
06/10
bubmuoreka [IOK
[utanue https://lesson.academy-
9.7 2
OpraHU3MOB content.myschool.edu.ru/
06/10
bubmmoreka IIOK
Jprxanue https://lesson.academy-
9.8 2
OpraHU3MOB content.myschool.edu.ru/
06/10
bubnmorexa LIOK
Tpancnopr .
99 | pemects ) https://lesson.academy-
’ I;;HH My 5 content.myschool.edu.ru/
OpramHsmo 06/10
bubmmoreka IIOK
9.1 Brinenenue y 1 https://lesson.academy-
0 OpraHU3MOB content.myschool.edu.ru/
06/10
bu6nunorexa LIOK
9.1 | 3ammray ) https://lesson.academy-
1 OpPraHu3MOB content.myschool.edu.ru/
06/10
P a3 DA IMOCTE but6mmoreka [IOK
9.1 " :1}3 - 5 https://lesson.academy-
2 o I:"aHyI/ISI\I/;IOB y content.myschool.edu.ru/
p 06/10
Hroro no pazneny 17
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Paznes 10. PASMHOKEHHUE M PA3SBUTHUE OPI'TAHU3MOB

but6mmoreka [IOK
Dopmbl ]
10. https://lesson.academy-
Pa3MHOXEHHUS 1 0
ODAHIAMOE content.myschool.edu.ru/
P 06/10
bubnunoreka LIOK
ITomoBoe
10. https://lesson.academy-
pPa3MHOXEHHUE. 2 0
2 Meiios content.myschool.edu.ru/
06/10
I'ameTorenes. bu6nmoreka [IOK
10. | O6pa3oBanue u 1 1 https://lesson.academy-
pa3BUTHE content.myschool.edu.ru/
MIOJIOBBIX KJIETOK 06/10
WNuauBuyansHO Bu6mumoteka [JOK
10. | e pa3BuTHe https://lesson.academy-
2 0
4 OpraHU3MOB — content.myschool.edu.ru/
OHTOTEHE3 06/10
bubmuoreka [IOK
10. | Pocr u pa3Burue 1 0 https://lesson.academy-
JKUBOTHBIX content.myschool.edu.ru/
06/10
PasMHOKEHIE 1 bubnunoreka LIOK
10. https://lesson.academy-
pa3BUTHE 1 1
6 ACTOHM content.myschool.edu.ru/
P 06/10
HToro no pasneny 8

Pasznen 11. TEHETUKA — HAYKA O HACJIEACTBEHHOCTHU "

N3MEHYUBOCTHU OPIT'AHU3MOB
Ucropus bubmmnorexka HOK
1 CTAHOBJIECHUS U https://lesson.academy-
" | pa3BuTHA 1 0 content.myschool.edu.ru/
T€HETUKHU KaK 06/10
HAyKH
OcHOBHBIE bubmuoreka [IOK
11. MMOHATHA U 1 1 https://lesson.academy-
CHUMBOJIBI content.myschool.edu.ru/
T€HETUKHU 06/10
Uroro no pazneny 2
Pasnea 12. 3AKOHOMEPHOCTU HACJIEACTBEHHOCT
3aKOHOMEPHOCT bubnmnorexa [JOK
¥ HACJIeOBaHUS https://lesson.academy-
12. | mnpu3HaKos. ) 0 content.myschool.edu.ru/
Momno- 06/10
rudpuHOe
CKpEIINBAHHE
AHanuzupyrolie bu6muoreka [JOK
12. | e ckpeuuBaHue. https://lesson.academy-
1 0
Henomnnoe content.myschool.edu.ru/

JOMUHHPOBAHUC

06/10
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Jurubpunxoe

but6mmoreka [IOK
https://lesson.academy-

12.
3 CKpEIIUBaHUE 2 content.myschool.edu.ru/
06/10
CleruieHHOe bubnuorexa [JOK
HacJIEIOBaHUE https://lesson.academy-
12 NPU3HAKOB. content.myschool.edu.ru/
4 " | XpomocomHas 2 06/10
Teopus
HACJIEICTBEHHO-
CTH
bubnunoreka LIOK
12. T eHeTHK oM 1 https://lesson.academy-
5 content.myschool.edu.ru/
06/10
bubnuoreka [{OK
I'enotun kak
12. eOCTHAS ) https://lesson.academy-
6 SHCTeMa content.myschool.edu.ru/
06/10
Hroro no pazgeny 10

Paznea 13. SBAKOHOMEPHOCTHU UBMEHYUBOCTHU

H3meHunBOCTh bubnunoreka LIOK
13. | mnpuU3HAKOB. 1 https://lesson.academy-
Buner content.myschool.edu.ru/
W3MEHYUBOCTHU 06/10
bubmuoreka [{OK
13. Monuduxaunon ) https://lesson.academy-
2 EE;CH‘{I/IBOCTL content.myschool.edu.ru/
06/10
I'eHoTHmMUecka bu6mmoteka IIOK
13 o https://lesson.academy-
3 " | U3MEHYHMBOCTb. 1 content.myschool.edu.ru/
KomOunatuBHas 06/10
U3MEHYHUBOCTH
MyrtannonHas bubmmnorexka HOK
W3MEHYUBOCTb. https://lesson.academy-
3aKOHOMEPHOCT content.myschool.edu.ru/
13.
4 u 2 06/10
MYTalMOHHOTO
mporiecca.
OnureHeTnka
Uroro no pazgeny 6

Pasznen 14. TEHETUKA YEJIOBEKA

r
q:;s;g::: but6mmoreka [IOK
14. MeTosL] ’ 3 https://lesson.academy-
21 . content.myschool.edu.ru/
MEIUIUHCKON 06/10
TCHETUKU E—
Uroro no pazgeny 3
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Paznea 15. CEJIEKIIUA OPTTAHU3MOB

but6mmoreka [IOK
OcHoBHBIE
15. https://lesson.academy-
IMOHATUS 1 0 0
e content.myschool.edu.ru/
comeRun 06/10
MeToanl bubnunorexa LIOK
CENEKI[MOHHOM https://lesson.academy-
paboTHI. content.myschool.edu.ru/
15. | Coxpanenue, 3 0 0 06/10
U3YyYCHUE U
HCIIOJIb30BaHKE
FEHETHYECKHUX
pecypcoB
Uroro no pazgeny 4
Pazgen 16. BUOTEXHOJIOI'SI U CUHTETHUYECKAS BUOJIOI' ISl
buorexnonorus bubnuoreka [{OK
16. | kak Hayka u 1 0 1 https://lesson.academy-
OTpacib content.myschool.edu.ru/
IIPOU3BOJICTBA 06/10
OCHOBHBIE bubnuorexa [{OK
16. | HampaBieHUs 1 0 0 https://lesson.academy-
CHHTETHYCCKOU content.myschool.edu.ru/
Ouosoruu 06/10
bubmuoreka [{OK
XpomMocoMHas U )
16. https://lesson.academy-
TreHHas 1 0 1
3 HHSKEHEDIS content.myschool.edu.ru/
eHep 06/10
bu6mmoteka IIOK
MenunmHcKe
16. https://lesson.academy-
OMOTEXHO- 2 0 1
4 - content.myschool.edu.ru/
1 06/10
Hroro no paszueny 5
OBIIEE
KOJMYECTBO
YACOB IIO 102 0 24
ITPOTPAMME
11 KJIACC
KoaunuyecTBO Yacon DJIeKTPOHHbIE
No HaumeHoBaHue K (wndpoBbIe)
B pas3aesioB U TeM OHTPOT IIpakTnn P
n/n Bcecero bHbBIC 06pa30BaTeJ’lLHLIe
nporpamMmmal YeCKHue
padoTsI pecypcel
padoThI

Paznen 1. 3APOXKJIEHUE U PASBUTHUE DBOJIIOIIMOHHBIX ITPEICTABJEHU
B BUOJIOT'MHA

DBOJTIOLIMOHHAS bubmuorexa [JOK

L1 teopus Y. JlapuHa https://lesson.academy-
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content.myschool.edu.ru/
06/11

JIBHKyIIHME CHIIBI

bubmuoreka [JOK
https://lesson.academy-

1.2 ?{Boﬁfiﬁi BHJIOB 11O 2 content.myschool.edu.ru/
- FApBHIY 06/11
bu6mmoreka [IOK
dopmupoBaHHe ]
N https://lesson.academy-
1.3 CHUHTETHYECKOU 1
DI SBOIOLIIL content.myschool.edu.ru/
p B 06/11
Wroro no pazpeny 4

Pazzea 2. MUKPODBOJIIONNUA U EE PE3YJIBTATHI

Dranel
3BOJIFOLIMOHHOTO
mporecca:

MHUKPOSBOJOLUSA U

bubmuoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/
06/11

2.1 3
MaKpPOIBOJTFOIHS.
IHonynsauus —
DJIEMEHTApHAS SIMHH-
112 DBOJIIOLIUU
bubmuorexa [JOK
DeMeHTapHbIC https://lesson.academy-
2.2 3
(aKTOPBI SBOJIOLUH content.myschool.edu.ru/
06/11
. bubnuorexa [JOK
EcTecTBenHnsbIit 0TOOD
. https://lesson.academy-
2.3 — HaIIpaBJISIOLINI 2
content.myschool.edu.ru/
(bakTop IBOJIIOIUU
06/11
[TpucnocobaeHHOCTD bub6nuoreka [IOK
OpPTaHU3MOB KakK https://lesson.academy-
2.4 2
pe3yabTaT content.myschool.edu.ru/
MHUKPOIBOJTIOITUT 06/11
bu6mmoreka [IOK
Bupn, ero xpurepuu u https://lesson.academy-
2.5 2
CTPYKTypa content.myschool.edu.ru/
06/11
Bunoo6pa3oBanue kak bu6nmoreka [JOK
pe3yabTaT https://lesson.academy-
26 MHUKPO3BOJIOLUH. ) content.myschool.edu.ru/
’ CBs3b 06/11
MUKPOIBOIIOIUU U
SMUICMHOJIOTHHI
Uroro no pazgeny 14

Paznea 3. MAKPO3BOJIIOIIMS U EE PE3YJIBTATHI

3.1

SBOIIOIUHN

MakposBonronus.
ITaneoHTOTOTMUECKIIE
METO/Ibl U3YUEHUS

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/

06/11
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bu6mmoreka [IOK

39 ﬁggg;ifii%:}f;im 1 https://lesson.academy-
BOJTIOLIHH content.myschool.edu.ru/
06/11
OMOPHOIOTHYECKHE U bubmmoreka [JOK
CpPaBHUTEJIBHO- https://lesson.academy-
33 Mop(hooruuecKue 2 content.myschool.edu.ru/
METO/Ibl U3YUCHUS 06/11
HBOJTIOIIAN
O6 e bubmuoreka [JOK
https://lesson.academy-
3.4 3aKOHOMEPHOCTHU 2
SBOJTIOIHH content.myschool.edu.ru/
06/11
Uroro no pazgeny 6

Paznea 4. IPOUCXOXIEHHUE M PASBUTHUE )KU3HU HA

3EMJIE

bubmuoreka [{OK

Panoreser https://lesson.academy-
4.1 BO3HUKHOBEHUS 2
content.myschool.edu.ru/
JKA3HU Ha 3emie
06/11
bubnunoreka LIOK
OCHOBHBIE dTAITBI
N https://lesson.academy-
4.2 HEOpraHWYeCcKoi 2
SBONIOLLII content.myschool.edu.ru/
ot 06/11
bubnuoreka [{OK
43 Ucropus 3eminu u 1 https://lesson.academy-
) METO/IbI €€ U3YUCHUS content.myschool.edu.ru/
06/11
bu6mmoreka IIOK
HauanrpHbIe 3Tanbsl
. https://lesson.academy-
4.4 OpraHUYeCcKOn 1
S BOMIOLLII content.myschool.edu.ru/
ot 06/11
bu6nunorexa LIOK
https://lesson.academy-
4.5 JBOIOIA 3YKAPHOT 1 content.myschool.edu.ru/
06/11
bu6mmorexa [IOK
OCHOBHBEIE dTaIbI
https://lesson.academy-
4.6 3BOJIOLAHN 1
content.myschool.edu.ru/
pPacTHTEIHLHOTO MHpa 06/11
bubnunorexa LIOK
OCHOBHBIE dTanbl
https://lesson.academy-
4.7 SBOIFOIIUY >KUBOTHOT'O 2
. content.myschool.edu.ru/
p 06/11
but6mmoreka [IOK
PasButue xxu3Hu Ha https://lesson.academy-
4.8 3
3emiie content.myschool.edu.ru/
06/11
49 CoBpeMeHHas cucTema ) bubnmorexa [JOK

OpPraHn4cCKoro Mmupa

https://lesson.academy-
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content.myschool.edu.ru/
06/11

Hroro no pazneny

15

Paznea 5. IPOUCXOXIEHHUE YEJIOBEKA — AHTPOIIOI'EHE3

AHTPOIOJIOTUS —

bubnunorexa LIOK
https://lesson.academy-

31 HayKa O 4ellOBEeKe ! content.myschool.edu.ru/
06/11
PazBuTue npencraniie- bu6nmmoreka [IOK
HUH O https://lesson.academy-
5.2 1
MIPOUCX 0K ACHUN content.myschool.edu.ru/
yeJI0BEKA 06/11
bubnuoreka LIOK
MecTo uenoBeKa B
https://lesson.academy-
53 CHUCTEME 1
content.myschool.edu.ru/
OpPraHUYECKOTO MHpPa
06/11
T — bubnuoreka [{OK
54 ( @aKTZHL) ) https://lesson.academy-
’ LT onI()) reresa content.myschool.edu.ru/
p 06/11
bubnunoreka LIOK
55 OCHOBHBIE CTaINU ) https://lesson.academy-
' aHTpOIIOreHe3a content.myschool.edu.ru/
06/11
bubnuoreka [{OK
OBOIIOLUS
https://lesson.academy-
5.6 COBPEMEHHOTO 1
qeToBeKa content.myschool.edu.ru/
I10Be 06/11
UYenoBeyeckue pachl. bubmuoreka [IOK
MexaucuuninHapHbie https://lesson.academy-
5.7 2
METOJIBI content.myschool.edu.ru/
aHTPONOJIOTUU 06/11
Hroro no paszueny 10

Paznen 6. IKOJIOI'MSA — HAYKA O B3AMMOOTHOIIEHUAX OPI'TAHU3MOB U
HAJIOPTAHU3MEHHBIX CUCTEM C OKPYKAIOIIENW CPEIOM

3apoxaeHue u

bu6mmoteka IIOK
https://lesson.academy-

6.1 1
pa3BUTHE YKOJIOTHHU content.myschool.edu.ru/
06/11
MeTobI 5KOJIOTHH. bubmuoreka [{OK
6.2 3HaueHune ) https://lesson.academy-
’ 9KOJIOTHYECKUX content.myschool.edu.ru/
3HAHUN I YeJloBeKa 06/11
Uroro no pazgeny 3

Pa3znen 7. OPTAHU3MbI U CPEJJA OBUTAHUSA

7.1

DKOJIOTUYECKUE
(bakTopbl

but6mmorekxa [IOK
https://lesson.academy-

content.myschool.edu.ru/
06/11
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Abuotnyeckue
¢daktopsl. CBeT Kak

but6mmoreka [IOK
https://lesson.academy-

72 AKOJIOTUYECKHUH ! content.myschool.edu.ru/
dakTop 06/11
AOuotnyeckue bubnunorexa LIOK
(hakTopHI. https://lesson.academy-
7.3 Temmepatypa kak 1 content.myschool.edu.ru/
9KOJIOTUYECKHI 06/11
daxTop
AOuotnyeckue bubnunoreka LIOK
74 (dakTopsl. BnaxxHocTh 1 https://lesson.academy-
' KaK 3KOJIOTUYECCKUI content.myschool.edu.ru/
(hakTop 06/11
bu6nmmoreka [IOK
75 Cpenbl oOuTaHus 1 https://lesson.academy-
’ opra- HU3MOB content.myschool.edu.ru/
06/11
bubnunoreka LIOK
76 buonornueckue 1 https://lesson.academy-
' PUTMBI content.myschool.edu.ru/
06/11
bubnuoreka [{OK
77 XKuznennsie Gopmbl 1 https://lesson.academy-
’ OpraHU3MOB content.myschool.edu.ru/
06/11
bubnunoreka LIOK
73 buotnueckue ) https://lesson.academy-
’ (bakTophI content.myschool.edu.ru/
06/11
Hroro no pazneny 9

Paszen 8. DKOJIOTUSI BUIOB U MONMYJISILMIA

bu6nunorexa LIOK
OKOJIOTUUECKHE
2.1 R ADAKTEDHCTHKI 3 https://lesson.academy-
’ I II)T 5 pHH content.myschool.edu.ru/
oyt 06/11
DKoyornueckas bubmuoreka [IOK
CTpYKTypa https://lesson.academy-
8.2 MOMYJISILIUH. 4 content.myschool.edu.ru/
JlnHamMuka nonyssuuu 06/11
U €€ perysinus
but6mmorexa [IOK
OKkonoruyeckas HUIIa https://lesson.academy-
8.3 4
BUIA content.myschool.edu.ru/
06/11
Hroro no pasgeny 11
Pa3nen 9.
9.1 Coo0r11ecTBO Opranms- 1 bubnmorexa [JOK

MOB — OHMOIIEHO3

https://lesson.academy-
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content.myschool.edu.ru/
06/11
bubnunoreka LIOK
9.2 SKoCHCTEMA ) 0 1 https://lesson.academy-
content.myschool.edu.ru/
06/11
bubnmoreka [IOK
DKOJOTUYECKHE https://lesson.academy-
9.3 2 0 0
MTAPAMUIBI content.myschool.edu.ru/
06/11
bubnunoreka LIOK
H3meneHus
https://lesson.academy-
9.4 COOOIIIECTB — 1 0 1
i content.myschool.edu.ru/
CYKIIECCHH 06/11
bubmuoreka [{OK
[Ipupoausie https://lesson.academy-
9.5 2 0 1
9KOCHUCTEMBI content.myschool.edu.ru/
06/11
bubnunorexa LIOK
AHTpPOIIOr€HHbIE .
https://lesson.academy-
9.6 3KOCHUCTEMBI - 2 0 1
content.myschool.edu.ru/
(arpo3’KOCUCTEMBI)
06/11
bubmuoreka [IOK
Ypb603KOCUCTEMBL. https://lesson.academy-
9.7 4 0 0
DKOMOHUTOPUHT content.myschool.edu.ru/
06/11
Hroro no pazneny 14
Pa3znen 10. BUOC®EPA — I'VIOBAJIBHASI DKOCUCTEMA
bubmmoteka IIOK
buocdepa. Ctpykrypa https://lesson.academy-
10.1 2 0 0
u coctaB 6uochepsl content.myschool.edu.ru/
06/11
3aKOHOMEPHOCTHU bubnnorexa [JOK
CYIIIECTBOBAHUS https://lesson.academy-
10.2 | Ouocdepsl. 3 0 0 content.myschool.edu.ru/
KpyroBopotsl 06/11
BEIECTB
30HaIBLHOCTD bubmuoreka [{OK
ouocdeps! .OCHOBHBIE https://lesson.academy-
10.3 | OuomsI cymu. 3 0 0 content.myschool.edu.ru/
YcToWdnBOCTh 06/11
o6uochepsl
Wroro no pazneny 8

Paznes 11. YEJIOBEK U OKPY/KAIOIIASA CPEJA

Bo3znerictBue
11.1 YeJIOBEKAa Ha 2 0 0

ouochepy

bubnunorexa LIOK
https://lesson.academy-

content.myschool.edu.ru/
06/11
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AHTpPOIIOT€HHOE
BO3/ECHCTBHUE Ha

but6mmoreka [IOK
https://lesson.academy-

11.2 | pacTuTenbHBIN U 3 0 content.myschool.edu.ru/
KUBOTHBIN MHP. 06/11
OxpaHa npupoIbl
Parmonansuoe bu6nmoreka IIOK
MIPUPOIOTIOIHE30BAHNE https://lesson.academy-
11.3 . 3 0
1 YCTOWYHBOE content.myschool.edu.ru/
pa3BHUTHE 06/11
Uroro no pazgeny 8
OBILEE KOJIMYECTBO 102 13

YACOB I10 ITPOTPAMME
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