MWHHUCTEPCTBO ITPOCBEIEHNU A POCCUHCKOM ®ETEPAIIUMA

MYHULIMMATIBHOE & MunucrepcrBo oopaszoBanus Ty/bckoii o0acTu

BIOPKETHOE

OBLEOBPA30OBAT!
NbHOE . YrpaBJieHue o0pa3oBanusi AaMuHucTpanus r. TyJisl
YYPEXXOEHUE "
LIEHTP -
OBPASOBAHUA No SR oo opmons
14" & MBOY HO Ne 14
PACCMOTPEHO YTBEPHKHAIO 1,
PykoBoautens MO yuutenei Zlﬁpexrop V:MBOFV ‘4«T_>IO Nol4»
€CTECTBEHHOHAYYHOTO LIUKIIA /06# AL LB HoBrkosa
T ﬁﬁm\@g,qrzg.oe.‘zozs r,Nel79-a
/ % \“ JEOR R AT\ 9
TTpotokon Ned ot 18.06.2025 . N Gsraa0s
PABOYASA ITPOI'PAMMA
(ID 6860748)

yueOHoro npeamera «buoJsiorusi. bazoBrblii ypoBeHb»

s ooyvaromuxcs 10 — 11 kimaccoB

r.Tyna, 2025



HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJEPKAHMUS Y4eOHOTO IMpeaMeTa
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, ColepKaHusl, pE3yJbTaTOB OOYyYEeHHS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1IENISIX U
OPUHIMIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmiero obOpasoBanus B Poccuiickoit ®enepanmu, a TakkKe TMOJOKEHUSI O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUCHUN
CYILIECTBOBAHMS YesioBeuecKoro obmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu nAa€t NpeACTaBICHUE O MHesIX, 00 o0miei
cTparernu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYYAIOMIMXCS CPEACTBAMU
yuebHOro mpeamera «buonorus», ompeaenseT o00sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpeieieHue IO pasfenaM M TeMaMm,
PEKOMEHIYEMYIO TIOCIIEI0BATEIbHOCTh U3YUEHHsI yUeOHOro Marepuana ¢ y4éToMm
MEXIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3E€H, JIOTUKH 00pa30BaTEIIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme mo Ouonormm TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
o0yueHuss B (OpMHpPOBAaHWMM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NEATeIIbHOCTH/YU4eOHbIX JEWCTBUN OOyJarolIUXCs II0 OCBOSHHIO COJICpKAHUS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3yYeHMHM OHOJIOTUM, Ojarogapss 4eMy B Hel
MPOCMATPUBACTCA HAMPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIIEHUS, TIPEICTABIEHUN O 37I0POBOM
oOpasze KW3HU W OEpPEKHBIM OTHOIIEHHWEM K OKpYXKaloIIeH MPUPOIHOM cpeje.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MporpamMme 1Mo OMOJIOTHUH YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B IMMOBCEIHEBHOM KU3HU IS PEIICHUS PUKIIAIHBIX 3a/1a4, B
TOM dYHCJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHHS HKOJIOTUIECKU
1eJ1eco00pa3HOro TMOBEACHUS B OKpYXKAalolled MNpUpPOJHOM cpene, aHauu3a
BIIUSIHUS XO3SHUCTBEHHOW JESITEIHHOCTA YEJIOBEKAa HAa COCTOSIHHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHUS K TIPUKIIATHON HAMPaBICHHOCTH
yueOHOoro npeamera «bUojaorus» MPOJUKTOBAHO HEOOXOJUMOCTBIO OOeCredeHus



YCIIOBUH ISl PEIICHUs OJTHOM M3 aKTyaJbHBIX 3aau IIKOJIHHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraeT (opMUpPOBaHHE Yy  OOydYaroLIUXCs
CIIOCOOHOCTH aJJaliTUPOBAThC K HW3MEHEHHUSM JUHAMHYHO pa3BUBAIOIIETOCS
COBPEMEHHOT'O MMpA.

buonorust Ha ypoBHE cpenHero oOmiero 0Opa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obecrieunBaeT (GOpMUPOBAHHE Yy OOYUYAIOMIUXCS MPEICTABICHUN O
Hay4yHOW KapTHHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUS O >KMBOW IpUpoje, eé
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOW OpPraHU3allMM U DSBOJIOLHH, CO3MAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  NPUPOABL,  (HOPMUPOBAHUS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 370pOBOro M Oe3omacHoro oopasa
KW3HU, KOJIOTHYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOIIEHUS K KUBOU MPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTUS UMEET TaKXkKe JJIsl PeLeHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLMAIU3ALMU
oOyuaronuxcs. M3ydenue Ouosiornu 00ecreuynBaeT yciaoBus As (OpMHUPOBAHUSA
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIUOHHBIX ¥ HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTETpALUU OMOJOTMYECKHX 3HAHUHU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, PU3NKH, XUMHH
u reorpaduu. Ha3zpaHHble MOJOXKEHHS O MpEAHA3HAYEHUU YYEOHOro IpenMera
«buonorus» cocTaBUJIM OCHOBY Ul ONPEICIICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
ouosoruu.

Ot6op coxepkanus yueOHOTo mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOrO IMOAX0Jd, B COOTBETCTBUU C
KOTOPbIM OOyYaromfecs: JTOJKHBI OCBOMTH 3HAHMUS U YMEHHS, 3HAUMMbIC I
dbopmupoBaHus 00IIEH KyJbTYphbl, ONpPEACISIONIME aJeKBAaTHOE TOBEIACHUE
YeJIoBeKa B OKpYJKarolleld MPUPOJTHOM cpejie, BOCTpEOOBaHHBIC B ITOBCEIHECBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYKaT OCHOBOU it (hOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
[EHHOCTHBIX  OpPHEHTALMSAX  JHUYHOCTH, CIOCOOCTBYIOIIMX  TyMaHU3alUU
OMOJI0rHYecKOro o0pa3zoBaHusl.

CrpykTypupoBaHHe cOJep)KaHus y4eOHOro MmaTepuana B Iporpamme Io
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYECHHMS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIUU U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeameta «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COJEpKATENbHbIE TMHNUN: «bronorus kak Hayka. Metozsl
Hay4yHOro mo3HaHus», «KieTka xak Ouonornueckas cucreman, «OpraHusm Kak



Oouonornueckasi cucrema», «CucremMa W MHOTOOOpa3ue OPraHUYECKOTO MUPAy,
«IBOJIIOIUS JKUBOU IPUPOJIB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp m3ydyenust ydeObnoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJNaJICHUEC  OOYYAIOMIMMUCS 3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHATHLHOM
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra U MOpUOOpPETEHHWE YMEHUM
UCIIOJIb30BaTh ATH 3HAHMS JJI TPaAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOUM IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1ienu u3ydeHus yueOHoro mpeameta «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUilaxX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSI TIPEJICTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIJAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YalOIMUXCS IO3HABATENbHBIX, MHTEIUICKTYaJIbHBIX |
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IYTSAX DPA3BUTUS B
OMOJIOTUU HAyYHBIX B3MVISIAOB, MACH M TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAJIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHUS OKPY>KAIOIIETO
MHpa JKUBOW MNPUPOALI HA OCHOBAHWUM 3HAHUW W ONBITA, IMOJYYEHHBIX MpHU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y O0OydYalrOIIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTUUECKOW JCATEIHHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEkKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM >KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHYSCKUX
HOPM TPY NPOBENCHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUN ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUM CBOEH JIEITEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH Ccpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE U COONIOACHHE Mep NPODOUIAKTUKU
3a00JIeBaHUN.

B cucreme cpennero oOmero oOpasoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YPOBHE, SIBISICTCSI OOS3aTENBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM 00nacTh « EcTecTBeHHO-HAyYHbBIE TIPEIMETHI.



Jiist m3ydennsi 6uoa0ruy Ha 6a30BOM YPOBHE CpEHEro 00Iero o0pa3oBaHUs
oTBoAMTCS 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henenwo), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
IPYTHUMH €CTECTBEHHBIMH HayKaMmH, (puiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
u3MepeHue, Kinaccuukanus, MOACIUPOBAaHUE, CTaTHCTUYecKas oOpaboTka
JTAHHBIX).

JlemoHCTpauuu:

IToptpetsl: Y. JapBun, I'. Mennens, H. K. Konbnos, JIx. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHUS )KMUBOU MPUPOJIBI.

JlaGopaTopHbie M MpaKTUYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3aLM.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3yueHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPraHU3AIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSILIUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKHH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKYU KU3HUY, «YPOBHHU OpraHU3aIuu
KUBOU MPUPOABD.

O6opynoBanue: Mojaenb MoJiekyibl JJHK.

Tema 3. XuMmu4yeckuii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKU. XHUMUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJIbHBIX BeliecTB B kieTke. Ilomnepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmblie u 3aMEHUMBIE aMHUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOM MOJIeKyJbl (TIEpBUYHAS, BTOPHUYHAS, TPETHYHAS W
YeTBEPTUYHASL CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepMmenTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaTU3aTOPOB.

VYrineBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpubo03a),
aucaxapuibpl  (caxapo3a, JaKTo3a) M MoJIMcaxapuibl (Kpaxmaj, TJIUKOTEH,
1eJUI0I103a). buonornveckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepounsl. [HapoduIbHO-
ruapodobHbie cBoiicTBa. buonmornueckue Qynkuuu gunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK w PHK. Hykmeornaer — MoHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenune u ¢pyukuuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buasr PHK. AT®: ctpoenue u hpyHKIUM.

Huronorus — Hayka o kieTke. Kinetounas Teopust — mpuMep B3auMOJICHCTBUS
uzeil 1 PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIICTKU.

Knerka kak wnenoctHas xuBas cucrteMa. OOmme NOPU3HAKK —KIIETOK:
3aMKHyTas HapyxHas meMOpana, monekyibl JIHK kak renermueckuii anmapar,
CUCTEMa CHHTe3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUS MpOKapHuoTUYeCKOM KieTku. Kierounass crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOW U
rpUOHON KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢ynkuuu. [nazmarnueckas meMmOpana, e€ cBoiictBa U ¢pyHkuuu. [{luronnaszma u eé
opranouipl. OnHOoMeMOpaHHble opraHouabl kietku: OIIC, ammapat [onbmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKWA: MUTOXOHJPWUH, TUIACTHU/BI.
[Ipoucxoxnenne MUTOXOHIpUM u mactua. Buasl tmactun. HememOpanHbie
OpraHOMJIbl KJIE€TKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIMU OpraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0oyovKa,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMUYECKMX 3JEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl 1 cxembl: «llepuoanueckas Tabivla XUMUYECKUX DIEMEHTOBY,
«CTpoeHue MOoJIeKyJTbl BObDY, «brocrunTes 6enka», « CTpoeHre MOIEKYIIbI OeIKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CTpoeHue Moekybl



ATOy», «CtpoeHHe 3yKapuOTHUECKOW KIETKH», «CTpOEHUE >KMBOTHOM KIIETKW,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOCHHE NPOKAPUOTHYECKON KIIETKU,
«CtpoeHue siapa KIETKW», « Y TIE€BOAb, «JIumuab.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHHME Jisi TPOBEACHUS
HaONIOACHUN, W3MEPEHUI, SKCHEPUMEHTOB, MUKPOIpPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

JlabopatopHass pabora Ne 1. «M3ydyeHue KaTaqTUTUUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPAaCTECHUH,
KUBOTHBIX U OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OIMCAHUEY.

Tema 4. ’KusHenessTeILHOCTD KJIETKH.

OOmMeH BemecTB, Wik MeTadoIu3M. ACCUMUIIALINA (TIJIAaCTUYECKUN OOMEH) U
TUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B IMOHUMAaHUU
MeTabonmu3Ma.

Tunbl oOMeHa BellecTB: aBTOTPO(dHBIA U rerepoTpodHsbiil. Posb GpepMeHTOB
B 0OMEHE BEUIECTB U MPEBPALEHNUN SHEPTUU B KIIETKE.

@®ortocunTe3. CBeroBags u TeMmHOBas (a3l (orocuHTe3a. Peaknuun
dboTocunTeza. DPphekTuBHOCTh (OTOCUHTE3a. 3HaUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emie. BausHue ycnoBuil cpenbl Ha GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTEHU.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoIIHe OakTepuu. 3HaUeHUEe XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTKe. PaciuernsieHue BellecTB, BbIIEICHHE U
AKKyMYJMpPOBaHHE DJHEPrud B KIETKE. OTambl 3HEPreTHYEecKoro oOMeEeHa.
I'mukonu3. bpoxkenue u ero Buibl. KuciopoaHOe OKHCIIEHHE, WM KIETOYHOE
IbIXaHUE. OxkucnurensHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JHK.
Peanuzauus renetmdyeckoil MHPOpManuMu B KJIETKE. ['@HETHMYECKH KO M €ro
cBoiicTBa. Tpanckpumnuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Ooenka. Otanbl TpaHcusuud. KonupoBanue amuHokucinor. Pomns pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTeHUd, >KUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummyHoneduiuta yenoreka (BUY) — Bozoynurens CIINa.



OOpatHast ~ TpaHCKpUNIIMS,  peBepraza W uHTerpaza.  IIpodumakrtuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konwsuos, /[. . UBanosckui, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunel nutanusy, «Metabomm3am», «MUTOXOHIAPUSIY,
«JHepreTuueckuii ooMen», «Xiopomiacty, «Dorocunres», «Crtpoenne THK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTe3 Oenkay, «['eHeTHIecKuit Komy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: Moaenu-ammukanuu «Y asoenune JIHK u tpanckpunums»,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M HHAUBHAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krerounslii 1UKI, WM S>KU3HEHHBIM 1MKI KieTku. WHTepdaza u MUTO3.
[Ipoueccesl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMTUIONHBIM W TalvIOWJHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUBI.
[{utonmornuyeckue OCHOBBI PA3MHOKEHHS W  WHIMBUAYaJIbHOIO Pa3BUTUSA
OpPraHn3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemas rudesb KJIETKHA — arlomnTo3.

@dopMbI pa3MHOXKEHHsI OPraHU3MOB: OecIioyioe U moyioBoe. Buabl 6ecmosoro
pPa3MHOXXEHUSA: [IEJICHUE HAaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKE, BET€TaTUBHOE pa3MHOXeHUE. VICKycCTBEeHHOE KJIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3sMHOXKEHUE, €T0 OTINYHS OT OECIOJIOTO.

Meito3. Craguu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaAUSX MENo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cmpicin u
3HAYEHUE MENO03a.

I'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK y IKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHM U sIMYHUKA. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX
KJIETOK — TrameT (CIepMaTo30M], SIMIEKIEeTKa) — CIIepMAaTOreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKICTOK W CIepMaTo30ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpUOHAIbHOE  pPa3BUTHE
(amOpuorenes). Drtanbl SMOPHUOHATLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KHUBOTHBIX:
npoOsieHne, TacTpynsmus, opraHorene3. IloctomOpuoHanbHOE pa3Buthe. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHA: MPSAMOE, HempsMoe (JTMYMHOYHOE). BrmsHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct u pasButue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUsS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanmu:

Tabmuupr u cxembl: «@POpMBI Pa3MHOXKEHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pactenui», «Jlenenne xieTkn Oaktepuit», «CTpOCHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meinoszy», «lIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHes3 y MIEKONUTAIOMINUX U
4eJI0BEeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOII, MHUKPOIIPENAPATHI «CriepMaTo30u1bl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MOJICNIb-allUIMKauns «JleneHue KIeTKu», MOJIENb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieicTBEHHOCTH U H3MEHYHBOCTH OPraHM3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3Butus reHeTUKH. Pois nuronorun
U OMOpPHOJIOTMM B CTAHOBJICHUM TEHETHKU. BKiam poccHilCKUX M 3apyOeHBIX
V4YEHBIX B Ppa3BUTHE TEHETUKH. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHEeTH4YeCKui). (OCHOBHBIE TI'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokosieHuda. IlpaBuno JgoMUHUpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHWe. 3aKOH  HE3aBHCHMOTO  HACJIeOBaHUS
npu3HakoB.  lluToreHeTHMYecKMe  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHne aHaATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEICSICHUsI TEHOTUITA OCOOH.

CuemienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHUIO I'eHOB. HapyleHne cuemnieHus reHoB B pe3ysibTare
KPOCCHHTOBEpPA.

XPpOMOCOMHasi TEOpHUs HACIIEICTBEHHOCTH. [ €eHETUUECKHE KapTHI.



I'enetuka moma. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHole M TeTeporameTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOJIU(PUKALMOHHON N3MEHYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUYECTBEHHBIE MPU3HAKK U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneacTBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTb. KomMOMHaTHBHas
M3MEHYUBOCTb. Mel0o3 W TMOJIOBOM mporecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTanmoHHasi U3MEHYMBOCTh. Kiaccudukanus MyTauii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U nMpu4uHbI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HACJIE€ACTBEHHOM n3MeHunsoctr H. 1. Bapuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIM3HEI[OBBIM, IMTOICHETUYCCKII, OMOXUMHUYICCKHM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemenHOE ONpEICIICHNE r€HOTHUIA!
IIOJIJHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1[1P-ananu3a. HacneactBeHHble 3a00Jj€BaHUSl YENOBEKa: TI'€HHbIE OO0JE3HH,
00JIe3HU C HACJEICTBEHHOM NpPeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue M reHeparuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpHHIMIIBI
310pOBOro o0pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKH U JI€UEHUS T€HETUYECKHUX
Oomne3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JlemoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOrMOpHIIHOE  CKpEUIMBaHWE U €ro
LATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI  ramer», «JlurubpugHoe  CKpenBaHUEY,
«luronornueckue  OCHOBBbI  JUTMOPUIHOTO  CKpelIuMBaHus»,  «Meknosy,
«BzanmonencTBe  aJJIENbHBIX T'€HOBY», «l'€HETHMYECKHME KapThl PACTEHU,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CUEIUIEHHOr0 ¢ 1mojom», «KapuoTumbl dYenoBeka H KUBOTHBIX», «Bumsl
U3MEHUUBOCTHY», «MoaudukalroHHas H3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi ”3MEHYHUBOCTH.

ObopynoBanue: Mojenu-amuMKaud «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe ngomuHMpoBaHue», «JlurnbpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuKporpenapar «J/[pozoduma» (Hopma, MyTamum
(opMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM».

JlaGopaTopHble U NpaKkTUYecKue padoThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopatopHas pabota Ne 6. «M3yuenne MoanpuKarMOHHONH N3MEHUYNBOCTH,
OCTPOCHHUE BaPUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JlabopaTtopHas padorta Ne 7. «AHanu3 MyTanuii y Apo30(HIIbl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema /. Cesiekniusi opranusmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa WU MPoUEcC. 3apOKICHHUE CENEKIUH U JTOMECTUKALMS.
Yyenne H. W. BaBunmoBa 0 1eHTpaXx MPOUCXOXKIACHUS H MHOrooOpasus
KYyJIbTYpHBIX pacTeHUH. LIEHTpBhI MPOUCXOXKIAEHUS NOMAIIHUX KXUBOTHBIX. CoOpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWHW M KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanéunas rubpuau3auuss U e€ ycnexu. VICKYCCTBEHHBIM MyTareHes U
MOJyYEHUE TOJIUIUIONIOB. JIOCTMKEHUSI CENEKIMA pPACTeHHWM, >KUBOTHBIX W
MHKPOOPTaHWU3MOB.

buotexHonmorust kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3nanusi pexomOuHanTHo JIHK wu Ttpancrenneix opranusmoB. Kiertounas
nHxeHepus. Knerounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIILCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W dTtudyeckue  npobmembl. MO —  reHeTuuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «[lopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausanus», «Padborer akanemuka M. @. MiBaHoBay,
«Jlomunnounus», «OO0BeKTH OuoTexHoNOTHN», «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TIJI0JI0B U KOPHETUIO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKLMH PAcTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AKWCTBO, J1aOOPaTOpHIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. DBoIIOLMOHHAS OHOJIOTHSI.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. DBOIIOIMOHHAS
TeopHsl U €€ MeCTO B OMOJOrMU. BiusHuEe 3BOJIIOIMOHHON TEOPHUH HA PA3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CeuzerenbcTtBa »BOoMONUU. [lameoHTONOrMYECKHE:  ITOCIIENOBATEIbHOCTD
MOSIBJICHUSI BUJIOB B MaJ€OHTOJOTUYECKOM JICTOMHUCH, TMEPEXOHbIE (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3iudus SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OUOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OBomonuonHas Teopuss Y. JlapBuna. IIpeanochulku BO3HUKHOBEHHS
JapBUHU3MA. J[BMOKyIIME CUJIBI 3BOMIONMU BUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, Heompenen€HHas W3MEHYHBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u €€ 0OCHOBHBIE TTOJIOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) PBOJIONMKA BUAOB B Ipupojae. MyTallmoHHBINA
MpoIecC M KOMOWHATHMBHAsT WU3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3ossiust 1 Murpanusi.

EcrtecTBeHHbIli 0TOOp — HampaBistoumi ¢aktop sBosonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UAHOATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIEeCKOe.

MakposBomorusi. PopMbl  HBONIONUU:  (UIIeTUYECKas, JMBEpreHTHas,
KOHBEpreHTHas1, mapasuiesbHas. HeoOpaTtuMocTh SBOTIOHUN.

[IpoucxoxneHne OT HeclneUHaTM3UpOBaHHBIX MpenakoB. [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS padaLUs.

JleMoHCTpauuu:



[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.
Tabmuup! u cxemsbl: «Pa3BuTHE OpraHnYecKOro Mupa Ha 3eMiie», «3apoabIln

MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «@Popmbl  OOppOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOroo06pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTtarmonHas

U3MEHUUBOCTE», «Apomopdossl», «Uanoamantammm», «OOmas aereHepamus,
«/IBmxkymue cuibl sBosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «IIpucnoco0IEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTHUECKOE BUI000Pa30BaAHHEY.

O6opynoBanue: KOJUICKIIUS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
Ha0op MIOAOB M ceMsiH, KoJuiekuus «lIpuMepsl 3alMTHBIX NPUCTIOCOOJIEHUN Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIpPABICHUS BOJIOLUNY», 00ObEMHASI MOJECIIb
«CTpOo€eHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekiuus «DopMbl COXpPaHHOCTHU
UCKOMAEMBIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble mpenapaTbl «Pa3Butue Hacekomoro», «Pa3Butue
JIATYLWIKW», MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpacKu Teja).

JlabGopaTopHble U NpaKkTHYecKue padoThI:

Jlaboparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTrHIECKOMY
KPUTEPHUIO».

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HukHOBeHMe M pa3BUTHE KM3HH Ha 3em.ie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HayuHble TUMOTE3bI
BO3HUKHOBEHUSl >KM3HM Ha 3emie: a0uoreHe3 M NaHcrepMus. XUMHUYecKas
ABONIONMUSA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BELIECTB M3 HEOPTaHWYECKHUX.
DKCIEpUMEHTANIBHOE MOATBEPAKIACHNE XUMUYECKOW IBOMIOLNH. HauanbHbIE 3Tambl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanne memOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. I[lepBble KIETKM U MX SBOJIIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam u nepuopaM. Karapxein. Apxeickas u
mpotepo3oiickas dpel. llameosolickass spa U €€ Tmepuoabl: KEMOPUICKUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKas 3pa v €€ MePUoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »9pa W €€ mnepuoAbl: MNaJCOTCHOBbI, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTruKa KiIuMaTa U IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUl u
XKUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpaxkeHue 3BOIoLMH. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
MPOUCXOKIECHUM YeJIoBeKa. MeToasl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3JIMyYUs YEJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUMBOCTb U  €CTECTBEHHBIM 0TOOp. OOIecTBeHHBI 00pa3  KU3HU,
U3TOTOBJIICHHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONMUTEKH, HernoBek
yMmenbi, YemoBek npsAMoxomsmui, YenoBeKk HeaHIepTanbCKuid, YenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAaHMS, 00JACTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONCOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHas  (PKBaTOpUalibHasi),  MOHIOJIOWIHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  IPENCTaBUTENIEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYyIIECTBOBaHUSA. ENMHCTBO YeIOBEYECKUX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toprpetsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. IOpn, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHoBeHne CoTHEUHOM CHUCTEMBI», «Pa3BuTHE
OpraHu4yeckoro mupa», «PactutenbHas  kieTka», <« JKUBOTHas  KJIETKay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE AHATOMHYECKHX YE€pT CTPOCHUS YEJIOBEKa W YeJIOBEKOOOpa3HBIX
00e3psin», «OCHOBHbIE Me€CTa TAJEOHTOJIOTMYECKUX  HAXOJOK  MPEaKOB
COBPEMEHHOTO 4YEJOBEKa», «JllpeBHelue moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKHUEe pachDy.

O6opynoBanme:  mymsku — «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEPTalblld, KPOMAHbOHIIA), CJIENKH WU
H300paXeHUsT KaMEHHBIX OpYIUM MEepBOOBITHOIO YeJIOBEKa (KaMHHU-YOMIIEPHI,
pyomia, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKkTUHYecKue padoThI:

[Ipaktuueckas padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIUSX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHBIA WM KpaeBEeIUECKHI My3eil).

Tema 3. Opranu3Mbl 4 OKpY:Kalolas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl IKOJIOTUA. MEeTOIbI 3KOJIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Okonorudeckne ¢akropbl. Kriaccuduxamuss skonornyeckux (HaKkTopoB:
abuoTtuyeckre, OWOTHUYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(GaKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIN3M.
[IpucnocoOneHusi OpraHM3MOB K  JIEWCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsl.

buornueckue (bakTopBhl. Bunet OMOTHYECKUX B3aWMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHEe OMOTHYECKHMX B3aUMOJEWCTBHM MJi CYIIECTBOBAaHUSA
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyasiund. OCHOBHBIE ITOKA3aTENH
MOMYJSIUUUA: YHMCIEHHOCTh, IIOTHOCTh, POXIa€MOCThb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JJnHaMuKa YMCI€HHOCTH MOIYJISIUU U €€ peryJIsiusl.

JlemoHCcTpanuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['ekkenb.

Tabmumpsl u cxembl: kapta «lIpuponusie 30Hb1 3emumn», «Cpeabl oOUTaHUS
OpranusmoBy», «®Potonepuoansm», «llomymanum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbie M NIpaKTUYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosorudaeckue 0cCOOEHHOCTH PACTEHUH U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «I[Toacu€r NIO0THOCTH MOMYJISIIIUN pa3HbIX BUJIOB
pACTEHUIN.

Tema 4. CoolmiecTBa M 3K0JI0TH4YECKHE CUCTEMBI.

Coo0miectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBs3U B
ouoreHose.

Dkosornueckne cuctembl (dkocucteMbl). [lomstne 00 »sKocucTemMe W
ouoreorieHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [lulieBble LeMM U CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuMOMacca, MPOAYKIHUA. IKOJOTUYECKUE
OUpaMubl: TPOAYKUMH, YHCIEHHOCTH, OunomMacchl. CBONCTBa HIKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruueckoe u Xx03iCTBEHHOE 3HAYECHUE arPO3KOCUCTEM B YPOOIKOCHUCTEM.

buopaznooOpaszue kak ¢akrop ycroiunBocTH 3kocucteM. CoXpaHeHue
OMOJIOTHYECKOT0 pazHOOOpasus Ha 3eMIIe.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panulibl, coctaB u CTpyKTypa
ouocdepnl. JKupoe BemectBo U ero ¢yHkiuu. OcobeHHocTH Ouochepbl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBecME U oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpOIOreHHble U3MEeHEeHUs B Onocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TPOOIIEMBI.

CocyiectBoBaHue IPUPOABI " YEJI0BEYECTBA. Coxpanenune
O6ropazHo00pa3us Kak OCHOBA ycToM4nBOCTH Onocdepsl. OCHOBA palOHATIBLHOTO
VOpaBJICHUS MPUPOJHBIMU pPECypcaMM M HX HCHONb30BaHue. JlocTuxkeHus
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl 1 cxeMmbl: «[IumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocdepa u yenoBek», «IKOcUCTEMA ITUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneHo3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JEUCTBUSA HA IpUpoAy», «BaxHeumume HCTOYHUKU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BO», «[louBa — BakHelIasi cOCTaBIISAIONIAS
ouocdepo», «DakTopsl nerpananuu nousy», «llapHukoBbiit 3@dek», «DakTopsl
PaAMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Oumochepe», «O30HOBBIM dKpaH Ouochepb»,
«Kpyroopot yraepoza B 6uocgepe», «kKpyroBopot azoTta B mpupoae».

O6opynoBanue: Mojenb-anmIvKanus « Tunuaable OMOIIEHO3bDY, TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapuu W KOJUIEKIIUHM pPACTCHUA U
KUBOTHBIX, IPUHAJICKAIINE K Pa3HbIM SKOJOTMYECKUM TrpynmnaM OJHOTO BHUA,



Kpacnas xnura Poccuiickoii ®enepanuu, H300pakeHUs OXPAHIEMBIX BHIOB
pacTeHui U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pE3yJbTaTam
OCBOEHHUSI  OOydYalOIIMMHUCSA MPOrpaMM  CpelHero  odmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JTHUYHOCTHBIX PE3YJbTAaTOB OCBOCHMS mpeamera «bHuosiorus»
BBIJICTICHBI CJICIYIONINE COCTABJISIIOIIME: OCO3HAHUE OOYYAIOUIUMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOINPE/CNICHNI0, HaJu4yhe MOTHUBAlMM K  OOy4YeHHIO  OHOJIOTHH,
IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW IUYHOCTH HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPATUIUNA Pa3BUTHUS OUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJICTBOBATHCSA B CBOECH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IIPUCYLIMMH CHCTEME
Ouosoruyeckoro oOpa3oBaHMsI, HaJUYME OKOJOTHYECKOTO TMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JInyHOCTHBIE pe3ynpTaThl OCBOEHHUS IpeaMera «bHOJIOrusD) JOCTUTarTCs B
€IMHCTBE YYEOHOW ¥ BOCIHUTATENHHON JEATETLHOCTH B COOTBETCTBUH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW [MO3UIUU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaaulMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoint denepannu, Npupoae u
OKpYXarouien cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHOoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCTH 00YYaIONTUXCsl PYKOBOICTBOBATHCS
chOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONbITA U ONbITA JIESITEIBHOCTH B MPOLECCE peATM3alMi OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSMH U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TO3HABATCIBPHBIX M MCCICAOBATEIBCKUX 3a/ad, YBaKHUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH pOCCHUICKOM rpaXxJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IE€pE]
Pomuuoi, ropmoctu 3a cBOM Kpal, CBOXO PomauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOsAIEe MHOTOHAIMOHAIbLHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIIEIUIO M MaMSITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHWUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JyXOBHBIX IEHHOCTEU POCCUKMCKOT0O HAPOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE dMOIMOHAIBHOTO BO3JACUCTBUS KUBOU TIPUPOABI U €€ 1EHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KA4e€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHWE W pealu3alus 370pOBOr0 U 0Oe30macHoro obpasza >KU3HH
(3mopoBOe  TIMTaHWE, COOJIFOICHWE TUTMEHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN pEXUM 3aHIATHUH U OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TIPaBWJI WHAMBUAYAIbHOTO ¥  KOJUICKTUBHOTO
0€30MMacHOTO MOBECHUS B CUTYAIIHIX, YTPOKAIOIINX 37J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHHUE MOCHEJACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW U COIUAIbHOMN
HAIPAaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO ICSITCIILHOCTB;

UHTEPEC K pa3IMyHbIM cepaM MpodecCHOHAIBHON AEATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayimied mnpodeccud ©  Pean30BBIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBL

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTUYECKOW KYyJNBTYphI: TMPHOOPETECHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TIOCIEICTBUNA  JUIS
OKPYXaroUen Cpepl;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa AKOJIOTHMUYECKHUX MPOoOJeM W MyTed HX
pEIICHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MpUOOpeTaeMble MNPU HU3YYEHUH OUOJIOTHH
3HAHUST W YMEHUS TMPU PEHICHUH TNpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJONIOIL30BaHNEM  (COOMIOJICHUE  TpaBUI  TOBEACHUS B TPHUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUM, MNPHUHOCIIIMX BpPEX  OKPYKAIOLIEH
OPUPOAHON Ccpefie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSATHBIE 3KOJIOTHYECKHE
NOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YUE Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, SKOJIOTUYECKOU KYJIbTYPBbI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHHMKAaTHUBHOM M COLUAIBHOU
PAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUYECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENIbCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOJABMU U MIO3HAHUS MUDA;

MOHMMaHUEe chernudUKA OWOJIOTMM KaK HayKH, OCO3HaHUS €& poJiu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOTI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpPECTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pElIEeHUH NpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3ALUU:
o0OecreyeHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaTh PECypCHbIE  MpPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 II00AIBHBIX HKOJIOTMYECKUX MPOOJIeM U
o0ecrieueHus  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
MCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKUX 3HAHUN B IEJsIX
MOBBIIIEHUST OOLIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIIMOHAIHHOW T'PAMOTHOCTH 0O0ydYaromuxcs, GopMUpyemMoi
IpU U3y4eHUH OMOJIOTHH;

ITOHUMAHUE CYLUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh TIOJydaeMble 3HAHUS I aHaiu3a W
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMISIINX B HEM HW3MEHEHUM,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKJIIOYEHHMs] Ha OCHOBE HAay4YHBIX (DAKTOB H
MMEOIIMXCS JAHHBIX C LEJNbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHWE IIEHHOCTU HAy4YHOU JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
IPOEKTHYIO U HCCIEN0BATENBCKYIO NESITENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O OMONOTMM B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHsS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) 0OIeHAayYHbIE MOHSATHUS, OTpakKaIOUUe
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, PHEPTrus, SIBICHHUE, IPOLECe,
CUCTEMa, Hay4yHbI ()aKT, MPUHLUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIEIOBaHUE,  HAONIOJIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U JIPYTuX),
yHUBEpCajJbHble yueOHble JeHCTBUS (TMO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), obecreunBaroye dbopmupoBaHue GyHKIMOHATBHOM
rPaMOTHOCTH U COI[MAJIBHOM KOMIIETCHIIMM OOYy4YaroluXcsi, CIOCOOHOCTb
00yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
[IO3HABATEJIBHON M COLMAJIBHOMN MPAKTHUKE.

MeranpeaMeTHbIe pe3ybTaTbl OCBOEHUS IMPOrpaMMBbl CPEHEro OOIIEero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

Osaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
NEeUCTBUAMM:

1) 6a3oBbIe JoTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO  (OpMYNIHUpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILIEHUS
(ananu3a, cUHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIEeHNS ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIAEIATh UX XapaKTepHble MPHU3HAKH, YCTAHABIIMBATH
CBSA3U C IPYTUMH MTOHATUSAMH );

OMpeneNnsaTh LeNu JeATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IIPUPOBI,

CTPOUTH JIOTMYECKHE PACCYKIEHUA (MHAYKTHBHBIC, JE€IyKTUBHBIE, II0
AHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B pPaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHSThH CXEMHO-MO/IEJIbHbIE cpenctBa Uil TPEACTaBIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUI B M3y4aeMbIX OMOJOIMYECKHX OOBEKTax, a



TaKKe  MPOTUBOPEYMM  Pa3sHOrO  pojJa,  BBISIBICHHBIX B Pa3lMYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B ICSITEIbBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHUSX  pEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCIEI0BATEIbCKHE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  paspemieHusi 1Opo0sieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHHUs MPAKTHIECKHUX 33]a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPAa3jMyYHblEe BUJABl JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U IPUMEHEHUI0 B YYEOHBIX
CUTYaIUsIX, B TOM YKCJIE MPH CO3aHUH YIEOHBIX U COIMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN TUI MBILIUICHUS, BIaJIETh HAYYHOU TEPMUHOJIOTUECH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh U (HOpPMYNIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESTeNIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH [IPUYMHHO-CJICAACTBEHHBIE CBSI3W UM aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelleHHs, HaXOAWTh apryMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh LEJICHANPABICHHBIN MOUCK IEepeHoca CPEACTB M CHOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 M MPAKTUYECKYIO 00IacTu
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTE yueOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaIM3UpOBaAThH



nH(}OPMAITHIO PA3INYHBIX BUIOB B (hOPM TIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

GopMyTupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOIBI IPU MOUCKE U
otbope Omoslormueckoil nHpOpMaIu, HEOOXOTUMOM 71l BBIMIOJHEHUS YUESOHBIX
3aj1ady;

npuOOpeTaTh OMBIT HUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMYy  MpEACTABICHHUS
ounonornyeckoit nHMOpMaIuu (CXeMbl, TpadUKHu, TUArPaMMbI, TAOIHIIBI, PUCYHKA
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KadecTBE CpeAcTBa IMpu paboTe ¢
Oouonoruyeckod uMHPOpMALMEH: NPUMEHATh XUMHUYECKHE, (QU3NYECKHEe U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPEICTBA
HarJIsITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3allUTHl  WHMOpMaIuH,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OgyaieHne YyHUBEPCAJIbHBIMUA KOMMYHHUKATHBHBIMU JAeiiCTBUSIMM:

1) o0mmenue:

OCYIIECTBJISTh KOMMYHUKAIIMH BO BCeX c(pepax »KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHTEJIbHO BBINOJHEHUS MpeaaraeMon
3a/1a4, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCThH MO3MUIMI JIPYTrUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacno3HaBaTh HEBepOAJIbHBIE CpEACTBA OOIIECHUSA, I[MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BJIAJETh PA3IUYHBIMU CHIOCOOaMU OOIIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBOKHUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BaHHEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaTHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJCHCTBHUS NP PEIICHUN y4eOHOH 3a1a4H;

BBHIOMPATh TEMATHUKy U METOABl COBMECTHBIX JEUCTBHI C y4€TOM OOIMHUX
MHTEPECOB M BO3MOKHOCTEN KayKJOr0 YJ€HA KOJUIEKTUBA;



IPUHUMATh [€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTUIKEHHUIO: COCTaBIATh IUIAaH JACUCTBUM,
pacnpenenarb poid ¢ YYETOM MHEHMM YYaCTHUKOB, OOCYKIaThb pPE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOEro BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpejyiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh HWJEW C NO3UWLUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OgyageHne yHUBEPCAIbHBIMHU PeryJsiTHBHBIMU AeHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOMX JEHCTBHAX M NOCTYIIKAaX MO OTHOIICHWIO K KHUBOM IPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHOMN
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUJIaH pEIIeHHs NpodiieMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLICHKY HOBBIM CHTYaLUsIM;

pacuMpsITh paMKH y4eOHOIrO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHUIO MIMPOKOW HSPyIuLUMU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  IO3HABAaTENIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLICHKH CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHHUMATh PEIICHUS MO0 HX
CHW)KEHHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npunsTHE Ce0N U IPYrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKHU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPH AaHAIN3E PE3yJIbTATOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTOro YeJOBeKa.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM YpPOBHE BKIIIOHAIOT crielupuueckue st yaeoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CMOCOOBI IEMCTBUM MO OCBOCHHIO, HHTEPIIPETALIUUA U
peoOpa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PAa3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C Ouosiorued. B mporpamme npenaMeTHbIC
pe3yJbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro rnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (HOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIMOHAITHHOU
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJECpP>KaHHE OUOJIOTUYECKUX TEPMHHOB M TOHSTHI:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIpEeBpalicHHC
SHEPIrum), TOMEOCcTa3 (CaMOpEryJsilus), YPOBHEBAasE OpraHU3alusl JKUBbIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEIPOIYKIINS ), HACTIEACTBEHHOCTh, I3MEHUYNBOCTh, POCT U
pa3BUTHE;

yMEHHUE Wu3JlaraTb OWOJIOTMYECKHE Teopun (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTPaJbHAs JOTrMa MOJEKyJsipHOW Ouonoruu), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1ieHTpax MHOTrooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuid H. V. BaBuiosa), onpenensiTb rpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOMIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpraHu3alusi U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIIElyeMbIMH BEIUYMHAMHU, OOBSICHEHHE IOJIYYECHHBIX



pE3yNbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MNOHSITHH, TEOPU W 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IMPOKApPHOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M HHEPreTMYECKOro OOMEHa, XEMOCHUHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMS, PA3MHOXKEHMSI, WHIUBUAYAIbHOI'O pPa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

YMEHHUE NPUMEHSATH MOJyYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJIS NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LEJbl0 o0ecredeHus: Oe30IacCHOCTH CBOEr0 3[0pOBbS M 30POBBS
OKpY>KaIOIIUX JIFOAEH, COOJII0/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJb30BAaHUS JIOCTHIKEHUN
COBPEMEHHOW  OHWOJOrMM W OHOTEXHOJOTMA i1 PalHMOHAJIBHOIO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHbIE TE€HETUYECKHE 3a/Jauyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJEeI0BaHUE, COCTABISATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHEOOPMALIUIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3THYECKHE AaCHEeKThl COBPEMEHHBIX MCCIIEOBaHUNA B OHOJIOTHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHUS,
000011ast Onooruueckyr0 HHGOPMAIIMIO U3 HECKOJBKUX MCTOYHHMKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CHUCTEME HAYyYHOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCUUCKHUX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COAEpkKaHHE OHOJIOTMYECKHX TEPMUHOB U TOHSATHIL:
BUJI, TIOMYJIALUSA, TeHO(OHI, 3BOIIOLUS, ABMKYIIHE CHIIBI ((paKTOPbI) 3BOJIOLUH,
MPUCTIOCOOTICHHOCTh OPTraHU3MOB, BU000pa30BaHuE, IKOJIOTHUECKUEe (aKTOpPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEIYyLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoxactea K. M. bapa, depegoBaHusi TlIaBHBIX HampaBlIeHUN U
nyteit sBomoruu A. H. CesepuioBa, yuenusi o ouocepe B. M. Bepnajackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
ONKCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alUsl U IMPOBEIACHUE
OMOJOTHYECKOTO  OJKCIIEPUMEHTA,  BBIABM)KCHHE  TUIOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXKIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSCHEHHUE IOIYYCHHbIX
pEe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUNA U 3aKOHOB, YMEHHE
JIeaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOMYJSLUA, MPOIYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB,
OMOreOlEHO30B U DKOCHCTEM, OCOOEHHOCTH NPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (AKTOPOB HA OPraHu3Mbl, IEpEeHoca
BEIIECTB W IOTOKAa BHEPIMM B SKOCHUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTr€OXHMUYECKUX
ITUKIIOB B OMocdepe;

yMEHUE TMPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHHs] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C LeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOEro 370pOBbS M 340POBBSA
OKPYXAaIOIUX JIIOJEH, COOIIOIEHUS] HOPM I'PaMOTHOTO TIOBEICHHS B OKPY KaroIEn
OPUPOJHON cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJb30BAaHUS JIOCTHKEHUN
COBPEMEHHOU OMOJIOTUH JIJIS1 palliOHAIILHOTO NMPUPOAOIOJIb30BAHNUS;

YMEHHUE pelaTh 3J€MEHTapHbIe OMOJOTMYECKUE 33J1a4H, COCTABISITH CXEMBI
MEPEeHOCcA BEIIECTB M SHEPTHH B SKOCHCTEMax (LEMU MUTaHUs);

YMEHHUE BBINOJHATh JA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COONIOAATH
npaBuia npu pabore ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKH OLEHUBATh U HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMYECKOT0  COAEpKaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGMOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTHYECKHE  IMPOOJIEeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi 6MoIOrMuecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUNHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoanueie | IlpakTuuyeckue (uitcpp )
NMPOrpamMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 b 2 0.5
HOMOTIDT R HayKa https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M1 X OpraHU3aIHs 1 bubmmorexa [IOK
P H https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOSHUE KICTKH 8 1 brbmmorexa [IOK
https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
4 XK 6
VSHEASHTETILHOCTL TUIETHH https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHue u uHANBUIyaJIbHOE Pa3BUTHE 5 1 bubmuorexa [LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M KBMEHYHUBOCTD 8 15 bu6mmoteka I[IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
; Ceneknust opranu3zMoB. OCHOBBI 3 bubmuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 1 1
S3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 1 4



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

11 KJIACC

KoanuectBo 1yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/t P Konrtpoasubie | IIpakrnyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
bubnuorexa [IOK
1 1
BomonmomHas Gronormy o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 0] 5 1
PTAHHSMBL H OKpYHAIOias cpeitd https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
4 Coo0 9
000IIIeCTBA M IKOJIOTHYECKHE CHCTEMBbI httos://m.edsoo.ru/7fA1cc74
bu6nmmoreka [IOK
5 P 2 2
FIEPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 2.5



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoauuyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Koutpoaeupie | Ipakruieckue H3yUYeHHUsi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTto1bI TO3HAHHUS YKUBOM MIPUPOIBI.
[IpakTrueckas padora Ne 1
2 «Hcronp3oBaHue pa3InIHbIX 1 0.5 bubmorexa HOK
https://m.edso0.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJOTUYECKIX OOBEKTOBY»
3 buonornyeckue CUCTEMBI, IIPOLECCHI 1 bubnnorexa [IOK
Y UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMH4ecKUi cocTaB KIIeTKH. Boga u 1 bu6nmmoteka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0.ru/863e674e
bu6nmmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eKoB 1 httos://m.edsoo.ru/86366b72
DepMeHThI — OUOIOTHYECKHE
karanu3aTopsl. JlJaboparopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha TPUMEPE aMHIIa3bl
WJTH KaTayiasbl)
7 VYraesonanl. JIunuasl 1 Bubmorexa IIOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoteka [IOK

8 Hyxaentosbie kucnotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropus u MeTobl U3y4eHus bubnuorexa [IOK
kietku. Kinerounas teopus https://m.edso0.ru/863e6e88
10 KieTka kak memocTHas )KuBast
cucrema
CTpoeHMe FyKapuOTHUYECKOMN KIIETKHU.
JlaGopaTtopHnas padota Ne 2
«M3yueHune cTpoeHus KIETOK Bu6moteka [IOK
11 pACTCHHIA, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKPOIIpErapaTax u ux
OTIMICAHHE)
bubnnorexa [JOK
12 (OOMEH BELLIECTB HAK METab0H3M https://m.edso0.ru/863e766¢
bu6nmmorexka [IOK
13 Potociires. XemocHtes https://m.edso0.ru/863e7c98
N bubnuoreka [JOK
14 DHepreTHieckHi 00MeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MUK KISTKU. JleneHue
KJeTku. Mutos. JlabopaTopHas BuGmorexa LIOK
15 pabota Ne 3 «HabmroieHue MUTO3a B 05 httos://m.edsoo.ru/86367dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 Bbuocuures 0enka. Peakmus bu6nmunorexa [IOK
MaTpUYHOIO0 CUHTE3a https://m.edso0.ru/863e796e
bu6nunoreka LIOK
17 Tpancmiuus — brocnntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie GopMbl )KU3HU — bubmuotexa [LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 DopMBI pa3MHOKEHHUSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoteka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
21 JlaGopaTtopHnast pabota Ne 4 05 bubnnoreka [IOK
«M3y4eHue CTpOEeHHUsI IOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
99 NunuBuayansHOE pa3sBUTHE bubnuorexa LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubmuorexa [LIOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEOBaHUS
24 npmHaKof:. MOHOFI/I6pI/II)[1HO€ bubmmorexa [OK
https://m.eds00.ru/863e8878
CKpelIBaHNe
UTHOPHUIHOE CKpellMBaHue. 3aKOH
25 fI[eSaBI/II()ll/If\[/IOFO H;)CJ'IH;)IOBaHI/ISI bubmorexa [IOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HAClIeJJOBaHHE
npu3HakoB. JlaboparopHas pabora
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuoteka [IOK
MOHOTUOPHUIHOTO U TUTHUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOTIpEnapaTaxj
27 I'eneruka nona. HacnenoBanue bubnuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CLUCIIJICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

HNsmenunBocTh. HeHacencTBeHHas
U3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka [IOK
28 . 1 05
MOIU(PUKATTIOHHOW N3MEHYHBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHNE BAPUAIMOHHOTO PsJia U
BapHUAIMOHHON KPHUBOW
HacnencrBeHHast ©3MEHUYHNBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [IOK
«AHanmu3 MyTaluui y Apo30¢puiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTaxj
bubnuorexa [JOK
30 Feretinia sesosexa L https://m.edso0.ru/863e8d78
PesepBuelit ypok. O600111€HKE IO
31 teMme «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOB»
bu6nmmoreka [IOK
32 Cenekuus kak Hayka i poliece L https://m.edso0.ru/863e9214
33 MeToap! ¥ JOCTHIKEHUS CEIEKITHN 1 bu6nmmorexka [IOK
PaCTEHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak oTpacib 1 bubmuorexa [LIOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTsI padoTsbI
pecypchbl
1 DBOJIIOIHS U METOJIBI €€ N3YUCHUS 1 buGnnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpeACTaBICHAN 1 bubnuorexa [LIOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 Miricpospostiors 1 https://m.edso0.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHast
€IMHUIIA BUJIA U IBOJIIOIUH.
4 HI;60pI:TopHI;sI pabora ]I\ig 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB TI0
MOP(}OIOTHUECKOMY KPUTEPUIOY
5 JIBuoKy11e Cuiibl (3J1eMEHTapHbIe 1 bubmuorexa [LIOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
N bubnuoreka [JOK
6 EctectBeHHbIi 0TOOD U ero hopmbl 1 httos://m.edsoo.ru/86369ed0
PesynbTathl 3BOIIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
5 BU000pazoBanue. JlabopaTopHas 1 05 bubnuoteka [IOK
pabota Ne 2 «Onncanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
3 Hanpasnenus u nytu 1 bubmuoteka [LIOK
MaKpO3BOIIOLUN https://m.edsoo.ru/863e9cle



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

HeobOpaTtumocTs 3BOJTIOINH

Hcrtopus xxu3Hu Ha 3emiie U METOIbI

10 3
e€ n3ydeHus

1 I'unoTe3sl IpOUCX 0K ICHUS ) KU3HU bubnuorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6

12 PasBuTHe xu13HU Ha 3eMIie IO 3paM U bubnuorexa [LIOK
repuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Talbl HBOJIIOLIUI
PacTUTEIILHOTO M )KHBOTHOT'O MHPA.

13 [IpakTrueckast padora Ne 1 05 bubnuorexa [LIOK
«3y4yeHne uCKoraeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUTCKITUSIX )

14 CoBpemMeHHas cucrteMa bubnnoreka [IOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6nmmoreka [IOK

15 DBOJIOIMS YeJI0BeKa (AHTPOTIOTEHER) htts://m.edsoo.ru/863eac2c

16 JBuoxymiue cuiibl ((pakTopsl) bubmuorexa [LIOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaIMH 3BOJIOLUU
YyesioBeKa

18 YenoBeueckue packl U IPUPOIHbIE bubmuoreka [LIOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600111€HNE IO

19 Teme «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMIIie»

20 OKoJorus Kak Hayka

21 Cpenapbl 0OuTaHUS U SKOJIOTUYECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bhakTopbl

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

AOluoTtndeckue HakTopbl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruaeckue 0coOeHHOCTH

. bu6mmoreka [IOK
22 pacTeHul U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. Jlaboparopuas padora
Ne 4, «BnusitHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubnuorexa [JOK
23 broTiieckite GaKToph https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysityn. [Ipaktuyeckas pabota
24 Ne 2 «[Toxacyér wioTHOCTH 0.5
HOITYJISIIIUH pa3HBIX BUIOB
pacTeHui»
o5 Coo0r1iecTBa OpraHu3MoB — bubmuoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE [TOKa3aTEIN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [Ipupoansle 3KOCHUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHast bubmuoreka [LIOK
IKOCUCTEMA 3EMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnuoteka [IOK

o6uochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiu 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [IOK
4eJI0BE4YeCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O00011IE€HHE TEMBI
34 «Co00111eCTBA U DKOJIOTHYECKHE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

[TPOIT'PAMME



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI71 MporpamMmmMmal CpeaHEro 0611{61"0 OﬁpaSOBaHI/IH

CdopmupoBaHHOCTh 3HAHUKW O MECTE M POJU OUOJIOTMH B CHUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HAYK, B (JOPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa U HAYYHOI'O MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKHX W 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Ouosoruy; (yHKIHMOHAJIBLHOW TPaMOTHOCTU YEJIOBEKa ISl pEILeHUs

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHuE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: KW3Hb, KJIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEeBpaIICHUEe JSHEPTrUuM), ToMeocTa3 (CaMOperyJsiius), YpOBHEBas
OpraHM3alys KUBBIX CHCTEM, CAMOBOCIPOU3BEACHHUE (PErpPOAYKIHS),

HaCJICACTBECHHOCTb, UBMCHYMBOCTL, POCT U PA3BUTUC

YMmeHue uznaraTb OHOJOrMYECKHE TEOpUH (KIETOYHAs, XPOMOCOMHAs,
MyTannoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.W. BaBuinosa) u
ydeHusa (0 LEHTpax MHOrooOpa3usi U MPOUCXOKACHUS KYJIbTYpPHBIX
pacrenuit H.J1. BaBusnosa), onpeaensTs TpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIafeTh METOJaMH HAYYHOTO TIO3HaHUS B OHOJOTHU
(HaOmro/IeHHEe W OINMCAHME KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUI;
OpraHM3alsi W TMPOBEJEHHUE OHOJOTHYECKOTO  JKCIEPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOJyYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHHA, TCOPHA W 3aKOHOB, yYMCHHE

ACJIaTh BBIBOJAbI HA OCHOBAHHWHU IMOJTYYCHHBIX peSYJ'II)TaTOB)

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yjabTara

1

2

3

4

5

YMeHue BBIICIATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M OYKApHUOT, OOHOKJICTOYHBIX U  MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOCHHOCTHM  TPOIECCOB OOMEHa  BEHIECTB W
MpeBpaIeHUs] JHEPTUU B KJIETKe, (OTOCHUHTE3a, IUIACTUYECKOTO U
JHEPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHH, HHIWBHUAYAJIbHOTI'O pa3BUTHA

OopraHus3Ma (OHTOT€HE3)




YMmenune MMPpUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpouccCcoB nu SIBJICHI/Ifl, AJI TIPUHATUSA DPAKTHYCCKUX
pelIeHni B MOBCEHEBHOM JKU3HU B 1IeNIAX oOecnevueHrs 0e30macHOCTH
CBOETO 37I0POBbS U 3[I0POBBSI OKPYKAIOIIUX JIIOAeH, COOTIOACHHS HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXKAIOIIEH MPUPOAHOU  CpEAE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCIIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ
COBPEMEHHOM OHOJOrMM W OUOTEXHOJOTUH [UIsl PalMOHAIBLHOTO

IIpUPOAO0ITIOJIb30BAHUA

VYMmenune pemaTth JJICMEHTAPHBIE I'CHECTHUYCCKUEC 3aJadd Ha MOHO- H
,Z[I/II‘I/IGpI/II[HOG CKpCHIMBAHUEC, CICINICHHOC HACJIICAOBAHUC, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I,I[HOI‘ (¢} CKpPCIIMBAHUA JJIA npeaACKa3aHuAa

HacJIeJOBaHUA IPU3HAKOB Yy OPraHu3MoOB

YMeHue BBINONHATH J1a0OpaTOpHble W IPaKTU4YeCKue paboTshl,
coOnrofaTh npaBuia Mpu padboTe ¢ y4yeOHbIM U JaO0OPATOPHBIM

00opyioBaHNEM

YMeHue KpUTHYECKH OLIEHWBAaTh U MHTEPHPETUPOBATH HMH(OPMAINIO
OMOJIOTMUECKOTO COJEP>KaHMsI, BKIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucToyHUKOB (CMMU, HayyHO-IONYJsSpHBIE MaTepUAIIbI);
ATHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEAOBaHUNM B OHOJIOTUH,

MCIHIINHC, OMOTEXHOJIOTHUU

10

YMeHue co3iaBath COOCTBEHHbBIE TUCEMEHHBIE U YCTHBIE COOOIICHHS,
0000611ast OroIOoTHYECKyr0 HHPOPMAIMIO U3 HECKOJIBKUX MCTOUYHUKOB,

T'paMOTHO HCITIOJIb30BATh MMOHATHUHBIN armapar OnoIIorun

11 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeiHero 001ero 00pa3oBaHus

CpopMHUpOBAaHHOCTh 3HAHUM O MECTE M POJM OUOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKHX U 3apyOEKHBIX Y4YEHBIX-OMOJOTOB B Pa3BUTHE
ouosornn; (YHKIUOHATHPHOW TPaMOTHOCTH YEJIOBEKAa JUISl PEIICHUS

JKHU3HCHHBIX 3aJ1a4

YMmeHue PacCKpbIBATb  COACPIKAHUC OMOJIOTMUECKUX TCPMUHOB U

MOHSATHM: BU, MOIIYJIALNA, I‘CHO(I)OHII, 9BOJJIIOLUA, ABHUXXYHIUC CHUIIBI




(paxropsr) 9BOJIIOLINH, PUCTIOCOOTIEHHOCTh OpraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE dakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIOYyIEHTbl,  [ENU  IHUTaHHS,

9KOJIOTHYECKas MUpaMuia, OMOTeo1eHo3, brnocdepa

YMeHnue uznaratb OMoJIOTHYECKUE TEOPUH (IBOJIOIMOHHAA Teopus Y.
JapBuHa,  CUHTETHYECKas  TEOPUS  HBOJIOIMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apogbiiieBoro cxoacrsa K.M. bopa, uepenoBanus
IJ1aBHBIX HampaBieHui u nyreu sBomoruu A.H. CeBepiioBa, yueHus o
omochepe B.M.  Bepuaackoro), ompeneniarb TpaHUIBl  HX

MNPUMCHUMOCTH K )XUBBIM CUCTCMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJOTHH
(Habmro/IeHNe W OINHCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHM3aisi W MPOBEICHHE OHOJOTHYECKOr0  JKCICPHUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
HCCIICTyeMbIMU BEIIMIMHAMH, OOBSICHCHHE TOJYyYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOJIbI HA OCHOBAHHWU IMOJTYYCHHBIX pGSYJH)TaTOB)

YMmenue BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKU CTPOCHMS
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJISLUN, MPOJYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOT€OI€HO30B U  JKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEACTBEHHON W3MEHUYUBOCTH,
€CTeCTBEHHOr0  0TOOpa, BHMI000pa3oBaHUs, MPUCHOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (DPaKTOPOB Ha OpraHU3MBbI,
IIepeHOca BEIECTB U ITIOTOKA SHEPTHH B SKOCUCTEMAX, AHTPOIIOTE€HHBIX
U3MEHEHUH B DKOCHCTEMAaX CBOEH MECTHOCTHU, KpyrOBOPOTA BEILIECTB U

OMOTre0OXMMHYECKUX IIUKIIOB B Onocdepe

YMeHHe [OpUMEHSATh IOJy4EeHHble 3HaHUS AN OOBSICHEHUS
OHMOJIOTHYECKHUX mpoucccoB U SIBJ'IGHI/II\/JI, IJId MIPUHATHA IMPAKTUYCCKUX
pelIeHnid B MOBCEHEBHOM JKU3HU B IIeNIAX oOecreueHust 0e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsI OKPY)KAIOIIUX JIFO/I€H, COOIOACHUS HOPM
IPaMOTHOTO TOBEACHUS B  OKpYXKalolled MNPUPOJHOW  cpene;
IIOHUMaHUuE HCO6X0)II/IMOCTI/I HCIIOJIb30BaHU )IOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ OnoyIorun AJId paliuOHaJIBHOT'O MPpHUPOJO0IIOJIb30BaAHUA

YMeHue pematrb 3eMeHTapHble OMOJIOTMYECKUE 3aJlauM, COCTaBIAThH

CXEMBbI ITepeHOca BEIIECTB U SHEPTUH B HKOCHCTEMaX (LIEMH MUTaHMs)

YMeHue BBINONHATH JTA0OpAaTOpPHBIE W MPaKTHYECKHe paloTHl,
coOioaTh mpaBwia mpu pabore ¢ y4eOHbIM M JIAOOPATOPHBIM

000pyI0BaHUEM




YMeHHe KPUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATH MH(DOPMAIIUIO
OMOJIOTUYECKOTO CO/ICPKaHUs, BKIIOYAIOINIYIO TICEBAOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX ucToyHNKoB (CMMU, HayyHO-IONYJsSipHBIE MaTepHAaIIbl);

? paccMaTpuBaTh ri100aJIbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHONICHHIO K HUM COOCTBEHHYIO
TO3HUIIHIO
YMeHue co3iaBaTh COOCTBEHHbBIC TMCHMEHHBIC U YCTHBIC COOOIIICHHUS,
10 000011as GMOIOrUYECKYI0 MH(POPMALMIO U3 HECKOJIBKHX MCTOYHHKOB,

I'paMOTHO UCII0JIb30BATb TNOHSATUHHBIN arrapar OHOIOTNH




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka

11

Buonoruss — Hayka o >xuBOil mpupoxae. Pomp Ouonornum B (hopmHpoBaHHH

COBpPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJIOrMYECKUX HAyK

12

MeTtonbl 1O3HAHUS KUBOM NpUpobl (HaOIIOJEHHE, HKCIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccuukanusi, MOJEIMPOBAHUE, CTaTUCTHYecKas oO0paboTka

JTAHHBIX )

JKuBBIe cuCTEMBI 1 X opranu3anusd

2.1

JKupble cucrteMbl (OmocHcTeMBl) Kak IpeaMmeT u3ydeHus omonoruu. CBoiicTBa

OMOCHCTEM M UX pa3HOOOpasue

2.2

ypOBHI/I OpraHu3annu ouocHucTeM: MOJ'ICKYJ'IHpHO'FCHeTH‘{eCKPlﬁ, KHCTOHHBIﬁ,

OpraHu3MEHHBIH, TOMYJISIIIHOHHO-BUI0BOW, SKOCHCTEMHBIHN, OrochepHbIii

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKH

31

XUMHUYECKUM COCTaB KJIETKH. XHUMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTBI. Boma wu MUHCpAJIbHBIC  BCHICCTBA. (DYHKI_[I/II/I BOAbI H

MHHCPAJIBHBIX BEUICCTB B KJICTKE. HozmepmaHI/Ie OCMOTHYECKOTO OajlaHca

3.2

benku. CoctaB u crpoeHue OenKoB. AMHMHOKHMCIOTHI — MOHOMEPBI OEJIKOB.
HesamennMble M 3aMEHMMBIE AMUHOKHCIOTBHI. AMMHOKHUCIIOTHBIA COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYecKHe cBoiicTBa OenkoB. buosnormueckue
(byHKLIMU OENKOB.

®epMeHTHl — Ouosornueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
IEHTp, cyOcTpatHas cnenududHocth. KodepmenTtsl. Butamunbl. OTimmuus

(hepMEHTOB OT HEOPTAaHUYECKUX KaTaIH3aTOPOB

3.3

YrneBoapl: MOHOcaxapuibl (TIIOKO3a, pud03a U JNe30KCHpr003a), Tucaxapuabl
(caxapo3a, JaKkTO3a) W TONHCAXapuasl (Kpaxmall, TJIUKOTEH, IEJUT0JI03a).
bronornueckne GyHKITUN YTIIEBOJIOB.

Jlunupel:  Tpurnuuepunsl,  crepounbl,  dochomunuasl.  ['wapoduabHO-
ruapodoOHbie cBoiicTBa. buonormdeckue QyHknuu nunuaoB. CpaBHeHHE

Yrji€BOd0B, OeJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPIUN

3.4

Hyxneunossie kucnotel: JIHK nu PHK. Hykieotnabl — MOHOMEpBI HyKJIIEHHOBBIX




kucnotT. Crpoenue u Qynkuun JHK. Crpoenune u ¢ynkumum PHK. ATO:

cTpoeHue u (PyHKIUU

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKEC. Knerounas TEOpHs. MCTOI[BI HU3YUCHUA KIICTOK

3.6

Knerka kak menoctHas xuBas cucrema. OOIue NpU3HAKU KIETOK: 3aMKHYTas
HapykHas MmemOpana, monekynbl JIHK kak reHernueckwii ammapar, cucrema

cuHTe3a Oelka

3.7

Tumbl KIETOK: 3yKapuoTHdecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS
npokapuornuecko  kinerku. Kierounas crenka Oakrtepuil.  CtpoeHue
9YKapUOTHYECKOW KIIeTKH. OCHOBHBIC OTJIMYMS PACTHTENBHOW, XMBOTHOW H

rPUOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYPbl KIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAIMKC, HX
¢byukuuu. [InazmaTrueckas meMmOpana, e€ cBoiicTBa U pyHkiuu. L{urornazma u eé
oprarousl. OTHOMEMOpaHHBIC OPTaHOUIBI KJICTKH: JHIOIIa3MaTHIEeCKasl CETh
(BIIC), anmapar I'onbmku, nu3ocoMbl. [101yaBTOHOMHBIE OPraHOUIIBI KIJIETKH:
MUTOXOHJpHUH, IutacTuabl. [IpoucxoxkaeHne MUTOXOHAPUM W miaacTui. Bumsl
wiactug. HememOpaHHbIe OpraHOMABI KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTP,

PCCHUYKH, KTYTHKH. CDYHKI_[I/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

SAnpo — perynaropHblii neHTp kietku. CTpoeHue snapa: saepHas 000J0dKa,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KJICTKE

)KI/ISHGHGHTGHI)HOCTB KIJICTKH

41

OOmeH BemiecTB, WM MeTabONM3M. AccUMUIAIUS (TUTACTUYECKUl OOMEH) |
JUCCUMUIIALIUS (PHEPreTUYecKuii oOMeH) — JIBé CTOPOHBI €AMHOr0 Ipoliecca
MeTtabonu3ma. Tunsl oOMeHa BellecTB: aBTOTPO(HBIN U rereporpodusiii. Pomb

(bepMeHTOB B 0OMEHE BEIIECTB U PEBPAILIEHUH SHEPTUU B KIIETKE

4.2

®dotocunTe3. CBeroBas U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocuHTesa.
O¢ddexTuBHOCTE (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emile.
Bnusnue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMIEHUS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3Upyolnue OakTepuu. 3Hau€HUE XEMOCHHTE3a IS

JKA3HU Ha 3eMIIe

4.3

DHepreTUYeckuii OOMEH B KJETKe. PaciiermieHne BemIeCTB, BBIJICICHUE W
AKKyMYJIUPOBAaHHE OJHEPrUU B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkenue u ero BuAbl. KHCIOpOAHOE OKHUCIIEHWE, WU KJIETOYHOE

npixaHue. DPPEeKTUBHOCTH IHEPTETUYECKOT0 0OMEHa

4.4

Peaknun matpuunoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanuzarus

TeHEeTHYECKON HMHGPOpMAIMK B KIETKE. | @HeTHYECKM KOJ W €ro CBOMCTBA.




Tpanckpumnus — matpudsbiii cuare3 PHK. Tpancmsauus — 6uocunTtes Oenka.

Koauposanue amuHokucnot. Poss pubocom B GMocuHTE3€E Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BHpyChl. Mctopusi oTkpeitHs BupycoB (/1.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIBHOCTH BUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nmmynozgedunura yenosexa (BY) — Bo3Oynutens CITN/la.

[IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pa3zmuoxenue u WHAUBUAYAJIBbHOC Pa3BUTHUEC OPIraHU3MOB

5.1

Kierounplli 1WKIJI, WIM JKW3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
[Tpoueccrl, mporekaromue B uHTepdasze. Perumkamus — peakuus MaTpUYHOTO
cunteda JIHK. Crpoenune xpomocom. XpOMOCOMHBIM Ha0Op — KapUOTHIL.
JuniaouaHbpli W TAUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBIL.
LluTosornyeckue OCHOBBI PAa3MHOKEHUS W HMHAWMBHUIYAJIbHOIO  Pa3BUTHSA
OpraHu3MOB.

Henenne wierku — wmuto3. Craaum murosza. Ilponeccsl, npoucxopsiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii cMBICT MUTO3a

5.2

@opMBl Pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe U mojoBoe. Buuel Gecronoro
pPasMHOXKEHHUS: JeJIeHHe HaJBOE€, IIOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €TI0 3HAUYCHUC JIA CCIICKINN

5.3

[TooBoe pa3MHOKEHUE, €T0 OTIUYHS OT OECroIoro.
Meiio3. Cramum wmeiio3a. [lporeccel, NpoUCXOIslIMe Ha CTaAMsIX Mekno3a.
IToBegenue xpomocom B Meiose. KpoccuHroBep. buonornueckuidi CMbICIT U

3HaYeHNe Meno3a

5.4

["ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilo0BBIE
JKene3bl: CEMEHHUKU U siMyHUKH. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK —
ramer (CrepMaTo30u], SHIEKIeTKa) — cliepMarorenes u ooreHe3. OcoOEHHOCTH

CTPOEHUS AULEKIETOK U criepMaro3onsioB. Omionorsopenue. IlapreHorenes

5.5

WnauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpUOHAJIBHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPHOHATILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOienHue, racTpyssiuus, oprasorenes. [loctamOpuonansHoe pa3BuTHE. THITBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsiMoe, HempsMmoe (InuuHouyHOe). BrusHue
Cpellbl Ha Pa3BUTHE OPTraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHbBIE
YPOICTBa.

Poct u pazButue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaluU pa3BUTHUA

HaCJIGI[CTBCHHOCTB 1 U3SMCHUYUBOCTb OPraHU3MOB




6.1

IIpenmer u 3agaun resetuku. Vcropus pa3sButus reHEeTUKH. Briaa poccuilckux
U 3apyOeXHBIX YU€HBIX B pa3BUTHE TIEHETUKU. MeETOoAbl T'eHETUKU
(rudpu10I0OrNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUI ).
OcHOBHBIE T€HETUYECKHE NTOHATHUSA. [ eHeTUUEeCKass CUMBOJIMKA, UCIIOJIb3yEMas B

CXeMax CKpelBaHUI

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUs TPU3HAKOB, ycTaHOBJIEHHbIe ['. Mennenem.
MounoruOpunHoe ckpenuBaHue. 3akoH eAuHOooOpa3us THOPHIOB IMEPBOTO
nokoneHus. [IpaBuio JOMUHMpOBaHUSA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
I'mnoresa uncrorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpunHoe CKpemuBaHWe. 3aKOH HE3aBHCHMOTO HACIEIOBAaHUS TPU3HAKOB.
[{uToreHeTH4eCKue OCHOBBI JTUTHOPUIIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEE
cKkpemuBaHue.  lMcrnonap30oBaHME — aHANIM3UPYIOIIETO  CKPEUIMBAaHUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuemnneHHoe HacieoBanue npusHakoB. Pabora T. Moprana no cCuerieHHOMY
HacjlleJOBaHUI0 TreHoB. HapymieHue cremieHuss TE€HOB B pe3yJbTaTe
KPOCCUHIOBepa. XpPOMOCOMHAsl TEOpHUSl HACIEACTBEHHOCTH. ['eHeTmueckue
KapThl.

['eneruka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TOJIOBBIE
XpoMOcOMBI. ['oMorameTHbie U TeTeporameTHbie opranu3Mbl. HacnempoBanue

IMMPU3HAKOB, CIICTIJICHHBIX C TTOJIOM

6.4

N3meHunBOCTb. BHJIBI M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACIJICICTBEHHAs.
Ponp cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIIMOHHONW H3MEHYMBOCTU. BapuanuoHHBI psig M BapHallMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonnuecTBEHHbIE M Ka4eCTBEHHBIE

NPU3HAKU U X HOpMa peakiuy. CBolcTBa MOAN(PUKALMOHHON U3MEHYMBOCTH

6.5

HacnenctBeHHas, WIM TEHOTUIMYECKas, M3MEHUYMBOCTb. KomOuWHaTHBHas
U3MEHYMBOCTh. Melo3 U TOJOBOW Ipollecc — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTallMOHHAas W3MEH4YMBOCTh. Kiaccupukamus MyTamui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYUHBI MyTauuid. MyrareHHbie
(dakTophl. 3aKOH TOMOJIOTHUYECKUX PSIAOB B HACIIEICTBEHHON n3MeHYnBocTH H.U.

BasunoBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOABI T'€HETUKU
yeJIoBeKa: reHeaJIoTHUeCKHi, OJIM3HELIOBELIH, UTOTCHETHUCCKUH,
OMOXMMHYECKHIA, MOJEeKyIsipHO-TeHeTudecKkuil. CoBpeMEHHOE OmpeaeNeHue
TE€HOTHIA: OJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
momornpro [II[P-ananm3a. HacmencrBenHple 3a0ojieBaHUs dYelOBeKa: TEHHBIC
OoJie3HM, OOJIE3HU C HACJIEACTBEHHOM MPEapacoN0oKEHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaThueckue W TeHepaTUBHbIE MyTaluu. [IpuHIMOBI 310pOBOTO




06p338. KHU3HU, AHUArHOCTHUKH, HpO(I)I/IJIaKTI/IKI/I N  JICUCHHUA T CHCTUUYCCKHUX
Oosie3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEAUIIMHCKOM

TCHCTUKHU B IPCAOTBPAILICHHUHN U JICUCHUN T'CHCTHUCCKUX 3a00J1€BaHUH YeJIOBEKA

CeJ’ICKHI/Iﬂ OpraHnu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W TIpolecc. 3apoXICHUE CEJICKIUU W JOMECTHKALUS.
Yuyenne H.M. BaBunoBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOTO00pa3us
KYJIBTYPHBIX pacTeHUil. LIeHTpbl MpoucxXoXaeHs TOMAIIHUX KUBOTHBIX. COpT,

nopoaa, miraMm

7.2

CoBpeMeHHbIC METObI CEJEeKIIMU. MacCOBbIM M MHAMBUIYAJIbHBIH OTOOPHI B
CEJICKIIMM pacTeHUH M KUBOTHBIX. OIneHka sKcTepbepa. bim3kopoacTBeHHOE
cKpenuBaHnue — WHOpUAWHT. Yucrtas nuHMA. CKpENMBAaHWE YHUCTBHIX JIMHHM.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHOe CKpellluBaHuE — ayTOPUJIMHT.
Otrnanéunas ruOpuamsanuss u e ycrnexu. VICKyCCTBEHHBI MyTareHe3s H
MOJyuYeHUE TMONUILTONIOB. JIOCTHMKEHHS CeNeKIUU PACTeHHH, >KMBOTHBIX H

MHUKPOOPTaHU3MOB

7.3

buorexnonoruss kak oTpaciib TPOU3BOACTBA. ['€HHAs MHXKEHEpHUs. TaIbl
co3manus pexomOmHaHTHOM JIHK w TtpaHcrennsix opranusmoB. Kierounas
uHxkeHepus.  Kiierounsle  KynbTypbl.  MEKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pactrenuii. KioHMpoBaHHE  BBICOKONPOIYKTHUBHBIX  CEJIIbCKOXO3SIICTBEHHBIX
OpraHu3MOB. DKOJIOTUYECKHE U ATHYeckue mnpobinembl. MO — reHeTnuecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpraHUu3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

DBOJIONUOHHAS OUOJIOTUS

11

DBOIIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa  »Bosonuu.  llameoHTonornueckue:  mocCiIeA0BaTENbHOCTD
NOSBIICHUS] BHUJOB B MAJICOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaguyeckue: cxoactBo u paznuuve ¢ayH U (Iop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXO/ACTBA U pa3Inyusi SMOPHOHOB pa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTUYHBIC, aHaJIOTHYHBIC,
pPYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHU3MOB HACJICACTBCHHOCTH M OCHOBHBLIX MeTa00INUECKUX HYTeﬁ Y BCEX

OpTraHu3MOB




1.2

OpomtonmonHas  Teopuss Y.  [lapBuna. IIpennocbuiku — BO3HUKHOBEHHS
napBuHU3Ma. JIBWXKyIMe CUibl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE IIPU OTPAaHMYEHHOCTU PECYPCOB, HEONPEACIEHHAsT W3MEHUYNBOCTD,

0opn0a 3a CylIecTBOBaHHE, €CTECTBEHHBIN 0TOOD)

13

Cunrernueckast Teopus oHBomouuu (CTD) u  OCHOBHbIE €€ IOJOKECHHUS.

MuxkposBomronus. [Tonyisius kak eqMHAIA BUIA U BOJIFOLUU

14

JBuxyme cuibl ((hakTOpbl) SBONIONMH BUIOB B Mpupoje. MyTalMOHHBIN
MPOIECC U KOMOWHATHBHAS W3MEHYUBOCTH. [lOMynsmnoOHHBIC BOJHBI U JApeid
reHoB. M3omsnus u murpanus. EctecTBeHHBIN 0TOOp — HampaBisitonui hakTop
aBoOJIOIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCT,  OPraHM3MOB Kak pe3ynbTar dBoionuu. [Ipumepsl
MPUCTIOCOOICHU Y OpraHu3MoB. ApoMop(hO3bl ¥ UINO0AJANTAIIUH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHOBHBIE (OpMBI BUT000pa30BaHUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

15

MakposBomtoriust.  Dopmbl  3BomonMH:  (ueTHuYecKkas, — AMBEPreHTHAsd,

KOHBCPI'CHTHAA, IIapaJlJICIIbHAA. H606p8.TI/IMOCTL 3BOJOIHUN

Bo3HukHOBEHUE U Pa3BUTHC ) XU3HU HaA 3emie

2.1

JlonayyHble TMpEeACTaBICHUSA O 3apOKICHUM KU3HHU. HaydHble rumnoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emje: a0uoreHe3 M maHcrepMus. XHUMHUYECKas
IBOJIIOLIMS. ODKCIIEPUMEHTAIIBHOE IOATBEPXKIACHUE XHMHUYECKOM HBOJIIOLMH.
Havanbnble stansl Ouonornyeckoit ssomounu. ['mnoresa PHK-mupa. Ilepsbie

KJICTKHU 1 UX 3BOJIFOIIMA. q)OpMI/IpOBaHI/IC OCHOBHBIX T'PDYIIIT JKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam u nepuogaMm. Kartapxei. Apxelickas u
npotepo3oiickast dpel. [lameo3oiickas spa u e€ mnepuoaAbl: KeMOPHUHCKHIA,
OPIOBUKCKHM, CHIYPUMCKUH, JI€BOHCKHMH, KaMEHHOYIOJIbHBIM, HEPMCKUM.
Me3o030iickast 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUI, METOBOM.

Kaitno3oiickass »3pa u €€ mepuoipl: MaJCOr€HOBBIM,  HEOTE€HOBBIH,
AHTPOIOT€HOBBIA. XAapaKTEPUCTHUKA KJIMMAaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ATarbl YBOIOIUH PACTUTEILHOTO U JKUBOTHOTO MHpPa. ApoMoph o3kl Y
pacTeHuil W JKUBOTHBIX. [losiBeHHME, pacuBET M BBIMHUpPAHUE TPYMN KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYeckoro Mupa Kak OTpakeHue HBOMOIUH. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHU3MOB

2.4

OBOJIIOIUS YeJIOBEKa. AHTPOINOJIOrMsa Kak Hayka. Pa3BuThe mnpencrtaBieHUN O

MMPOUCXOKACHUUN YCIIOBCKA. MGTOILBI HU3YYCHUS aHTPOIIOICHC3a. CXOI[CTBa u




pa3nuyus 4elioBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHE YETIOBEKa.
JBuxymiue cuibl (pakTopbl) aHTponoreHe3a. HacneacrBeHHass U3MEHUMBOCTD H
€CTeCTBeHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 KWU3HHU, HU3TOTOBJICHUE OPYIUi

TpY/la, MBILLJICHUE, PeYb

2.5

OCHOBHBIE CTaJIMd U BETBU DSBOJIIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslid, YenoBexk NpsAMOXondmui, YenoBek HeaHAEpTalbCcKui, Yenosek
pasyMHbIi. Haxoaku HMCKOMMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHMsI, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYyIUs

2.6

Yenoeueckue pacbl. OCHOBHbIE OOJIBIIME PAChl: €BPONEOHIHAs (€Bpa3uiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHANIbHASA), MOHTIOJIOUIHAS (a3marcko-
amepuKaHcKas). YepThl IpUCIIOCOOIEHHOCTH IPeACTaBUTENCH YeTOBEUECKUX pac

K YCJIOBUAM CYHICCTBOBAHU. EnuncTBO YyemoBedyecKkux pac. KpI/ITI/IKa pacusma

OpranusMmbl ¥ OKpYyKarolas cpeia

3.1

OKoJorus Kak Hayka. 3a/Jaud M pas3fesbl 3KOJIOIMU. MeToJbl 3KOJIOIHYEeCKHX
UCCIIEIOBAaHUN. DKOJIOrM4EeCKOe MUPOBO33peHue. Cpenbl 0OUTaHUsl OPraHU3MOB:

BOJHAaA, HA3CMHO-BO3YyIIIHAA, IIOUBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruyeckne  (akropel.  Knaccudukanms — sxomormueckux — (pakTopos:
abnoTuyeckne, OMOTHYECKHE U AaHTPOMOTeHHbIe. JIeHCTBHE HSKOIOTHYECKUX

(akTOpPOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (hakTopbl: CBET, TEMIeEpaTypa, BIAXHOCTb. DOTOMEpHOIU3M.
[Ipucriocobnenust  opraHM3MOB K  JEHCTBHIO  aOMOTHUYECKUX  (haKTOPOB.

buonorunyeckue PUTMBI

3.4

buotnueckue Qaxropsl. Buiael OMoTHYECKMX B3aMMOJEHCTBUN: KOHKYpPEHIMS,
XUIIHUYECTBO, Mapa3sUTHU3M, MYTyalu3M, KOMMEHCaIu3M (HaxjJ1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIu3M, HeHTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aHMOH€fICTBHﬁ AJid CyII€CTBOBAaHMA OPraHU3MOB B ITPUPOAHBIX COO6HI€CTBaX

3.5

OKOJOTHYECCKHE XapaKTCPUCTUKHN onyJsinuu. OCHOBHEIE IMoKa3aTecjin
MomyJadanuu: 4YuCJICHHOCTb, INUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTH, HPHPOCT,

MUTIpanus. I[I/IHaMI/IKa YUCJICHHOCTHU IMONYJIALIUA U eé peryisanunusa

Coo0111ecTBa 1 SKOJIOTHYECKHUE CUCTEMBI

4.1

CoobmiectBO  opranu3smMoB — OuoneHo3. CTpyKTypel OMOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumeBas). Buapl-momuHantel. CBs3m B

OHoIEHO3E

4.2

OKOJOTHYCCKHE CHUCTCMbI (BKOCI/ICTGMLI). Ilonsarue 00 »KOcHCTEME )51




O6uoreoneno3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: TMPOJYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U NOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBble) YpOBHU OJKOCHCTeMbI. [luileBble Lenmu U CETH.
OcCHOBHBIE TIOKa3aTeNIM HSKOCHCTEMBI: Onmomacca, MPOAYKLHUSA. DKOJIOTUYECKHE
NUPAMUJIBL:  TPOAYKLHH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBA HKOCHUCTEM:

YCTOMUYMBOCTb, CAMOPETYJILus, pa3Butue. CyKieccus

4.3

[Ipupoanslie 3xocHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WJIN
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpOIIOreHHbIE 9KOCUCTEMBI. ATpOdKOCHCTEMBI. VY p6o3KocHCTEMBI.
Bbuonoruueckoe n X03HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak (¢akTop ycroiumBoctH 3KocucteM. CoxpaHeHue

OHOJIOTUYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnagckoro o Omocdepe. ['panmmbl, coctaB M CTpyKTypa
ounoctepsl. KuBoe BemectBo u ero (ynkmuu. OcobeHHOCTH OMOCHEph Kak
100anbHOM dKOCHCTeMBbI. JlMHaMHueckoe paBHOBecHE€ M OOpaTHas CBsI3b B
ounocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IIHKIBI DJIEMEHTOB

(yrnepoza, azota). 30HaIBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UenosedecTBo B Onocdepe 3emian. AHTPOIOTCHHBIC M3MEHEHUS B Omocdepe.
['moGanpHBIE IKOJIOTUYECKUE TTPOOIEMBI.
OcHOBa  palMOHANBHOTO  YIpPaBIEHHsS MPUPOJHBIMU  pecypcaMH U HUX

UCHoJIb30BaHue. JlocTrykeHus: OMOJIOTUN U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* buonorwms. 10 kimacc. [Taceunuk B.B., Kamencknit A.A., PyonioB A.M. u 1p.;
ITon penakuueit [laceunnka B.B. AxkimonepHoe o611iectBo «31aTenbeTBo
«IIpocsenienne»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u np.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o61iectBo «31aTenbeTBoO

«lIpocsemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.B.C.PoxnoB. Tematuueckuii 1 UTOTOBBIM KOHTPOJIb. COOPHUK MPOBEPOUHBIX
paboT. buonorus. 10 kmacc. Mockpa 2014 r.

2. llIseroB. buomorus. O6mas 6uonorus 10-11 kmaccel. Mocksa. Jpoda.2012 .
3. O.I1. Aynkuna. buonorus 6-11 knaccel. [IpoBepodnbie TECTHI,
pa3HOypOBHEBBIE 3a1aHud. Bonrorpana: Yuurens, 2012 r.

4. H.A.borganos. KoHTponbHO-u3MepuTeabHbIe MaTepraiibl. buonorus 10
knacc. ®I'OC. Mocksa. Bako, 2016 T.

5. A.A Kupunenko. buosnorus. Pa3aen « 9Bostomus opraHi4ecKoro Mupa.
Teopus, TperupoBouHbie 3aganus. Jlernon, 2016 r.

6. A.A Kupunenko. buonorus. Paznen «I'eneruka». Bee Tunel 3a1ay.

TpenupoBounas terpanpb. Jlernon, 2016 r.



7. C.1.KonecuukoB. buonorus. Paznen «Oxonorus». Teopus, TpeHUpOBOUYHbBIE
3amanus. Jlerunon, 2016 T.

8. B.C.PoxsioB. Temarnueckuil 1 UTOroBbIN KOHTPOJIb. COOPHUK MPOBEPOYHBIX
paboT. buonorus. 11 knacc. Mockpa 2014 r.

9. H.A.boraanos. KoutposbHO-u3MepuTenbHbie MaTepuaiibl. buonorus 11

knacc. ®I'OC. Mocksa. Bako, 2016 1.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

1. «kEnunas xomekius [udposeix O0pasoBarenbhbix Pecypcosy (http://school-
collection.edu.ru/ )

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrponHbIii yueOHUK «BHOTOTHD.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http:/Inrc.edu.ru/est/r4/ - Guonoruyueckas KapTHHA MUPa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka

11. http://bio.1lseptember.ru/urok / - Marepuaisi k ypoky.

12. http://djvu-inf.narod.ru/ - snexrponHas Oubimoreka


http://school/
http://ebio.ru/
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http://nrc.edu.ru/est/r4/
http://planete-zemlya.ru/
http://ecologysite.narod.ru/index.html
http://bio-nica.narod.ru/index.html
http://bio.1september.ru/urok
http://djvu-inf.narod.ru/

13. http://biology.ru/index.php - Caiit sBisiercst IHTepHET — Bepcueit yueOHOTO
Kypca Ha komnakT-gucke "Otkpeitast buonorus"

14. http://'www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm


http://biology.ru/index.php
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm
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