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HOACHUTEJBHAASA 3AIINCKA

[Ipu pa3paboTke mNporpamMmbl MO OUOJIOTUU TEOPETUUYECKYIO OCHOBY JUIsS
ompenesieHns] MOAX0A0B K (OPMUPOBAHUIO COJEpKAHUS Y4yeOHOTO TMpeaMera
«buonorus» cocraBwiM: KoHuenryainbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBIGHHOCTH ILIeJieH, COJIepXaHus, pe3yIbTaToB oOOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJOKEHUS 00 OOIIUX LEINSIX U
MPUHINNAX, XaPAKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmrero oopazoBanus B Poccuiickoit @eneparuu, a Takke MOJIOKEHHUS O CrieuduKe
Ouosioruu, €€ 3HAYEHWU B TIO3HAHUU SKUBOM TIPUPOJLI U OOECIeYeHUU
CYIIECTBOBAaHMS 4ejoBeYecKoro oodimiecTBa. COTjlacCHO Ha3BaHHBIM MOJIOKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

IIporpamma mo 6mosiorun 1a€T mpeACTaBICHUE O 1eIIX, 00 001Iel cTpaTerun
00yueHUs, BOCIUTAHUS U PA3BUTHUSI 00yUaIOIIKUXCsI CPEACTBAMH yueOHOIr0 TpeAMeTa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacrpeneneHue mo pasjeliaM U TeMaM, PEKOMEHAYEeMYIO MOCIIe0BAaTEeIbHOCTh
M3YUYeHHs yUYEOHOTO MaTepuaia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€l, JIOTUKHM 0O0pa3oBaTEIbHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B mporpaMme 1o 6M0JI0TUM TaKke YIYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U TPEAMETHBIM pe3yibTaTaM oOOy4YeHUs B
dhopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-1103HABATEIHHOM
NEeATeNbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmUXCcs IO OCBOCHUIO COJIEPHKAHUS
OMOJIOrMYEeCKOro 0Opa3oBaHusl.

B nporpamme no Ouonoruu (10—-11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
MPUHINN TPEEMCTBEHHOCTU B HU3YYEHHMHM OWOJOTHMM, Oynarojapss uemy B HeW
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHU, IEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, FIKOJIOTHUYECKOTO MBIIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpasze KU3HU U OEpeXKHBIM OTHOIIEHHMEM K OKpYXKaIoIlell MPUPOIHOU cpele.
[TosToMy Hapsany ¢ M3ydeHHEM OOLIEOMOJIOTHYECKUX TEOpHil, a TaKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOrpamMme Mo OMOJIOTUU YNIeJIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a/]a4, B
TOM 4Hclie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN uelOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsA, 000CHOBAHUS KOJIOTUYECKH 11€J1eCO00pa3HOTO
MOBEJICHUS] B OKPY’KArOIIeN MPUPOAHON cpese, aHaau3a BIUSHUS XO3IMCTBEHHOU
JEATENIbHOCTH YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX U MCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHue BHHMMaHUA K MPUKIATHON HAMpaBICHHOCTH Y4eOHOro MpeaMera
«buonorus» TpoUKTOBAHO HEOOXOAUMOCTHIO 00EeCTICUeHUS YCIIOBUM JJIsI pEIICHUs



OJTHOM M3 aKTyaJbHBIX 3aJ]ad IMIKOJHLHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas
npeamnosiaraer (GopMupoBaHue y 0OyJaromIuXcsl CIIOCOOHOCTH aganTHPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. Ona obecnieuuBaeT (opMUpOBaHHE y OOYYaIOIIMXCS MPEACTaBICHUM O
HAay4YHOU KapTHHE MHpa, pacHIUpsieT U 0000IIaeT 3HAHUS O KUBOU MpUpoae, €€
OTIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpTraHW3allid M HBOJIOIUHU, CO3MaET
YCIOBHSI  JUIS:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(YHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHOTO 00pasa
KU3HH, YKOJIOTUIECKOTO MBITTUICHHSI, IEHHOCTHOTO OTHOIICHUS K XUBOW MPUPOJIC
1 YEIIOBEKY.

Bonbmoe 3HaueHHE OMOIOTHS UMEET TAKKE JJIST PEIICHHUS BOCITUTATEIHHBIX U
pa3BUBAIOIIMX  3a7ad  CpemHero  oOmero  o0pa3oBaHUs,  COIUATH3AINAN
oOyuatomuxcs. 3yuenne Ouonoruu oOecrneunBaeT yclIoBUs sl GOpMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAllUOHHBIX ¥ WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJIbTYPhl, CIIOCOOCTBYET HHTETpAIlMU OWOJOTWYECKUX 3HAHUHA C
MIPEICTABJIICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH U
reorpa¢uu. Ha3BaHHBIC TOJIOKEHUS O TMpeAHA3HAYECHWH YYeOHOTO TIpenMera
«buonorus» COCTaBUIM OCHOBY JUISI OMNpPEACICHUS TMOAXOIO0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJEP)KaHWs, TPEICTABICHHOTO B MPOTPaMME II0
OunoJsioruu.

Ot6op comepkanus ydeOHoOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TMO3WIHMKA KyJIbTYPOCOOOPA3HOTO TOMXO0/a, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs] TOJDKHBI OCBOWTH 3HAHWS W YMCHHWsSI, 3HAUYUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONINE aJeKBATHOE TOBEJCHUE
YeJIoBeKa B OKPYIXKAIoIIeld MPUPOIHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU M TPAKTUYECKOU AesTenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPHIE CITy)KaT OCHOBOMU JIJIsi (JOPMUPOBAHUS
MPEACTABIICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa U
[IEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIUX  TyMaHHW3allUd
OMOJIOrTYECKOro 00pa3oBaHusI.

CTpyKTypupOBaHUE COJACpKAHUA Y4YEOHOrO0 MaTepwalia B TPOrpaMMme II0
OWOJIOTUM OCYIIECTBIICHO C Y4YETOM TPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTIUYUTEBHBIX OCOOCHHOCTSX JKMBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJTIOITMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTo mpeamera «buomorus»
BBIJICJICHBI CIICTYIONTUE COJIepKaTeNbHbIe TNHUN: «bronorus kak Hayka. MeToms
HAy4YHOTO TIo3HaHUs», «KieTka kak Owomormueckas cucteman, «OpraHu3M Kak
Oomonornyeckast cucrteMa», «CrucreMa M MHOTOOOpa3ue OPTaHUYECKOTO MHUPAy,
«OBOIOIHUS KUBOU TIPUPOABD», « IKOCUCTEMBI U TMIPUCYIIIAE UM 3aKOHOMEPHOCTI.



[lens m3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOyYAOIIMMHUCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKITMOHATEHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ NPHOOpPETeHHE yMEHUM
WCITOJI30BaTh ATU 3HAHWS JJIS TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
KUBOU TPUPOJIBI U PEIICHUS Pa3TUIHBIX )KH3HEHHBIX MPOOIIeM.

JlocTikeHne 1ienn u3ydeHus: yueOHoro npeameta «buosnorus» Ha 6a30BOM
YPOBHE 00ECTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

OCBOCHHE OOYUYaIOIUMHUCS CHUCTEMBbI 3HAHUH O OWOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIAX, CIYKAIIUX OCHOBOU
st popMUpOBaHUST TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHU3AIlUH, BBIAAIONINXCS OTKPHITHSIX U COBPEMEHHBIX
HCCJICJOBAHHSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOMIMXCS ITO3HABATCIIBHBIX, HHTEIUICKTyAIbHBIX |
TBOPYECKUX CTIOCOOHOCTEW B TIPOIECCE aHajdn3a JaHHBIX O MyTSIX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3TJISAOB, WIEH W TOAXOJOB K HM3YYCHHIO >KHBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AINY;

CTAHOBJIEHHE Yy oOOydJaromuxcs oOmed KyJIbTyphl, (QYyHKIIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOU TPHUPOJIB HA OCHOBAaHUY 3HAHUH W OTIBITA, TIOTYUYCHHBIX TTPU U3yUCHUN
OouoJIorny;

dbopmupoBaHre Yy OOyYaOMIMXCSA YMEHHH WUTIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKNX 3HAHWA B TPAKTHUYCCKOW JEATEIHLHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM KUBOU
MIPUPOIBI, HEOOXOAUMOCTH OEPEXKHOTO OTHOIICHHUS K HEH, COOTIOICHUS STHIECKUX
HOPM TIPU TTPOBEICHUH OMOJIOTHYECKUX UCCIIECOBAaHUMN;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOH KYJIbTYPBI, ISl POPMUPOBAHUS HAYTHOTO MUPOBO33PCHUS,

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTIOBCEIHEBHOMN KU3HH IS
OIICHKH TTOCJICICTBHI CBOCH JESITEIILHOCTH 10 OTHOIIEHUIO K OKPY’KAIOIIEH cpefie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHE M COOJIIOJEHUE MEpP NPOPUIAKTUKU
3a007€BaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buosorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOS3aTEIBHBIM yYEOHBIM TPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOI o0acTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jlist u3yueHust OMoJI0ruM Ha 0a30BOM YPOBHE CPEIHETO 00111eT0 00pa3oBaHUs
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kimacce — 34 yaca
(1 yac B Heneno).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (puiiocodueil, STUKOM, ICTETUKOU U MPaBOM.
Ponp 6uonoruu B GopMUpOBaHUM COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. CucteMa
OMOJIOTMYECKUX HaYK.

Metoabl TO3HAHUS KUBOU MPUPObI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukaius, MOJIeTMpPOBaHUE, CTaTUCTUYecKas oOpaboTka
JAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuirel u cxembl: «MeTO bl MO3HAHUS JKUBOW TPUPOIBI».

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHue pa3IMUHBIX METOAOB MPH
M3y4YEeHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 2)KuBble cucTeMbl U X OPraHU3AIUS.

’Kusbie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ouonorun. Otanyue
UBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alNu OMOCUCTEM:
MOJEKYJSIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbBIA, MOMYJAIIMOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMoCEePHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
KUBOU IPUPOIBDY.

O6opynoBanue: mojaenb MoJiekyibl JTHK.

Tema 3. Xumnueckuii cOCTaB ¥ CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XUMHUYECKUE DSJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIe BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KieTke. [logaepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHUHOKUCIOTBI — MOHOMEPHI OENKOB.
HezaMeHnunmblie ¥ 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyNbl (TIepBUYHAsl, BTOPHUYHAS, TpPETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XUMHUUECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKUIHUN OENKOB.



depmeHThI — Onosiorudyeckue karaauzatopbl. CTpoeHue hepMeHTa: aKTUBHBIM
neHTp, cyOctpatHas cnenuduunocts. Kodepmentsl. Burtamunbl. Otauyus
(epMEHTOB OT HEOPraHUYECKUX KAaTaIU3aTOPOB.

VYrneBoasl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30KCUpru003a), Tucaxapuibl
(caxapo3a, JlaKTO3a) U TOJdMcaxapuabl (KpaxMmall, TJUKOTEH, IeJIII0JI03a).
buonornueckue pyHKIUH YriIeBOJOB.

Jlunuael:  Tpurnuuepunbl, ¢Gochoaunuasl, crepounsl. [ uapouILHO-
ruapodoOHbie cBoicTBa. buonorundyeckue Qynkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OE€ITKOB U JIMUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorel: JHK w PHK. Hykmeormaer — MoHOMEpEI
HyKJIeUHOBBIX KUCHOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u dynkiuu PHK.
Buast PHK. AT®: ctpoenne u GpyHKIIUH.

[uTonorus — Hayka o kieTke. KinerouHas Teopus — npuMep B3auMOJECHUCTBUS
unen u (pakToB B HAYUHOM MO3HAHUU. MeTObl U3YUEHUS KIETKHU.

Kierka kak nenoctHas xuBas cuctema. OOI1re NpU3HAKK KJIETOK: 3aMKHYTast
HapyxHass meMmOpana, Monekynbl JIHK kak renermyeckuii ammapar, cucrema
CUHTE3a OelKa.

Tunbl KIETOK: JyKapuoTHueckas M Mpokapuotuyeckas. OCOOEHHOCTH
CTpPOCHUSI TpokapuoTudyeckoi kieTku. Kiertounas crenka Oakrtepuilt. CtpoeHue
AYKAPUOTUYECKON KJIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢yukiuu. [Inazmatuueckas MemOpana, e€ cBoiictBa U ¢pyHkiuu. [{lutonnasma u eé
opra"Houasl. OgHoMeMOpanHble opraHouasl kieTku: JIIC, ammapart I'onbmxw,
nn30coMBbl.  [loTyaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHWH, TUIACTHJIBL.
[Ipoucxoxaenre MUTOXOHJpUM W Tmactul. Bunbl mnactun. HememOpannbie
OpraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KTYyTUKU. OYHKIIMHA OPraHOUIOB KJIETKU. BrirroueHus.

Snpo — perynstopHbii 1IeHTp kieTku. CTpoeHue sjpa: sjepHas 000JI0YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PaciipeneieHue XuMU4eCKUX 3JIEMEHTOB B HEKUBOU IIPUPOJIED,
«PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOILH.

Tabmuier u cxembl: «llepuoguueckass TabnuIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MoieKybl Bob», «buocunres 6enkay, « CTpOCHHE MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHnue monexybl



ATD», «CtpoeHne 3yKapuoOTUYECKON KIETKN», «CTpOCHUE KUBOTHOW KIIETKWY,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHE MPOKAPUOTUYECKON KIETKU,
«CTtpoenue sazipa KIETKN», « Y TIIEBOABD, «JIumuasD.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE [Jisi MPOBEICHUS
HaOJIIOJICHUI, H3MEpPEeHMI, SKCIEPUMEHTOB, MUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopHass pabora No 2. «/3ydyeHue CTpOEHHUSI KIETOK paCTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax M HX
OTNIMCAHUEY.

Tema 4. 7KusHeaesTeJIbHOCTb KJICTKH.

OOMeH BemiecTB, WU MeTa00Iu3M. ACCUMUIIALNS (TUTACTUYECKU OOMEH) U
TUCCUMUIISAIMS (PHEpreTUdYecKuii oOMEH) — JBE€ CTOPOHBI €JIMHOI0 IIpollecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUUM B TMOHUMAaHUU
MeTabon3ma.

Tunbel oOMeHa BelecTB: aBTOTPOPHBIN U rerepoTpodHbIil. Posib pepmeHTOB B
oOMeHe BellleCTB U IPEBPAIEHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBass (a3pl (orocuHTe3a. Peakuun
dhotocuaTesza. DhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHUE (OTOCUHTE3A IS KU3HU
Ha 3emiie. Biausinue ycioBuil cpeapl Ha (OTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCHUHTE3UPYIOIIe OakTepuu. 3HAUYEHUE XEeMOCUHTE3a st
KW3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KileTke. PaciieruieHue BellecTB, BbIJEICHUE U
AKKyMYJIIPOBaHUE YHEPTUH B KJIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bbpoxenue u ero Buabpl. KucnmopogHoe OKHCIEHHE, WM KIETOYHOE JAbIXaHHUE.
OxucnurensHoe dpochopunupoBanue. IGHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuun wmatpuuyHoro cunrte3a. [enernueckas wuHdpopmanus u JIHK.
Peanuzanusi reHernueckoil wHGoOpMalMU B KIETKE. |'€HETMYECKUM KOI U €ro
cBorictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — Ouocuntes
Oenka. Ortanbl TpaHciasuuu. KomupoBanme amuHokucior. Ponas pubocom B
OnocuHTe3e Oernka.

Hexnerounsle ¢hopmbl xKu3HU — BUpychl. ctopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHS U SKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHUY) — BozOyautens CIIM/]a.



OOpatHast ~ TpaHCKpHWIIIMS, peBepraza ©W  uHTerpasa. IIpodwumakrtuka
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosnbiios, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuupl 1 cxeMbl: «Tunbl nutanus», «MeTadoauzm», «MUTOXOHIPHUS,
«DHepreTudeckuii oOMeH», «Xjoportact», «Potocunres», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIMOHHpPOBaHUE reHa», «CuHTte3 Oenkay, «['eHeTudeckuil Kom,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI Uk Bupyca CIIN/la,
oaktepuodara», «Permukarus JTHK».

O6opynoBanue: Moaenu-aniukaiuu «Yasoenne IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIEeTKn», Mojielb cTpyktrypsl JJHK.

Tema 5. Pa3MHOKeHHe 1 MHANBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiieTtouHbIii UK, WM KU3HEHHBIM LMK KiIeTku. WHTepdaza u MHUTO3.
[Iponecchl, mpotekatome B uHTep(daze. Pemnmukanus — peakius MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JlunnouaHeli W TAlUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTosiornyecKkue OCHOBBI PAa3MHOXKEHUA W HWHIWBUIYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne xietkn — muto3. Craguu mutosa. [Ipoueccsl, nmpoucxoasmme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOENb KJIETKH — aromnTo3.

dopMbl pa3MHOKEHUS OPraHU3MOB: Oecrojoe U mojoBoe. Buapl 6ecronoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUe. VIcCKycCcTBEHHOE KIIOHUPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE I CEIEKIIUU.

[TonoBoe pa3MHOXkEHUE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguu meiosa. IIporecchl, mpoucxoadiiue Ha CTaausx MeEHo3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buosiornyeckuii CMBICT U
3HA4YCHUE MENO03a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy »KHUBOTHBIX.
[TonoBeie *xkemne3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHWEe U Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOTEHE3.
OcCOoOEHHOCTH CTpOCHUSI SAMIEKIETOK W crepmMaTo30ugoB. OTIUIO0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHorene3. lloctamOpuoHanbHOe pa3BuTHE. TUIIBI
MOCTAMOPUOHANIBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JTUYuHOYHOE). BrusiHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIC
YPOACTBA.

Poct u pasButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE
pactenunity, «J/lenenue xkinetku Oaktepuit», «CTpoe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounbii nukim», «Pemmukanus JITHK», «Mwutosy,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOTeHe3 y MIIEKONMUTAOIINX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «Cnepmaro3onasl
MJICKOITUTAIOWIETOY, «SMIEKIIeTKa MJIeKonuTarmeroy», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJEb-alIuIuKanus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopnas pabdota Ne 3. «HaOmrogeHue MuTO3a B KIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopnass pabora Ne 4. «M3ydeHuwe CTpOEHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mictopus pasBuTus reHETUKUA. PoJib uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeTOoJIbl TEHETUKH (TUOPUIO0JIOrHYECKU,
[UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHil). (OCHOBHBIE T'€HETHYECKHUE
noHATUA. [ eHeTnYecKas CHMBOJIMKA, UCTOJIb3yEeMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBIEHHbIE . MeHenem.
MoHoruOpuiHOE CKpeliMBaHue. 3aKoH €JAMHOo00pa3us THOPHUIOB TMEPBOIO
nokoJieHus. [IpaBuiio JOMUHUPOBAHMS. 3aKOH pACIIECIJIEHHS TPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1oHOE 1 HEeMOJIHOE TOMUHUPOBAHUE.

JlurnObpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJEJOBaHUS
npu3HakoB.  lluToreHeTM4yeckue  OCHOBBI  JUTUOPUAHOTO  CKpEIIMBAHUA.
Ananusupytoliee ckpenpanue. Mcnonp30BaHne aHaIU3UPYIOLIETO CKPEIIMBAHUS
TUIs1 OTIpeIeNIeHHs] TeHOTHUIIA OCOOMH.

CuemieHHoe HacnenoBaHue npu3HakoB. Padora T. MopraHa no cuemnjieHHOMY
HACJIEIOBAHUIO T€HOB. HapylieHue CclenieHns FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.



I'enernka moma. XpoMOCOMHOE ONpEAETeHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['omorametrHsle M TreTeporaMeTHele OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOJU(DUKAIMOHHOW U3MEHYMBOCTU. BapuanmoHHbIN psil 1 BapuallMOHHAST KPUBAS.
Hopma peakuum npusHaka. KonnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HopMa peakuuu. CBoMcTBA MOIAU(PHUKAIIMOHHON N3MEHUYHBOCTH.

HacnencrBennas, Wid TE€HOTUIIHMYECKAas, HU3MEHUUBOCTh. KoMOWHATHBHas
M3MEHYMBOCTh. Melo3 W TMOJIOBOM TpollecC — OCHOBAa KOMOWMHATUBHOMU
M3MEHYMBOCTU. MyTarimoHHas u3MeHunBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYuHbI MyTanuii. MyTtareHHbsle (pakTopsl.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieACTBeHHON n3menunBoctu H. 1. BaBuiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABl TE€HETHKH
YyeJIOBEKA: reHeaJornuecKuil, OJIM3HEIIOBRIN, IIUTOTCHETHYCCKHUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMenHoe ONpEACICHUE TE€HOTHIIA!
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[MI1P-anamm3a. HacmeacTBeHHbIe 3a00JICBaHUS YEIOBEKA: TCHHEBIC OOJIC3HH,
00JIe3HU C HACIEJICTBEHHOUW MpeapacnoiioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICUEHUS] TEHETUYECKUX
0osne3Hel. MenuKO-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHHUE MEAUIIMHCKON
T€HETUKU B MPEJOTBPAIICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHU YeTOBEKa.

JdemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. Y. BaBuiios.

Tabnuirel u cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHKUE U €T0 [IUTOTC€HETHYECKast
OCHOBA», «3aKOH PACIIECIJICHHS U €r0 HUTOT€HETUYECKAs OCHOBA», «3aKOH YACTOTHI
ramer», «lurubpuanoe ckpemmBanuey, «Llutonornueckrie OCHOBBI AUTUOPUTHOTO
CKpemuBanusy, «Menosy, «B3aumMoIeuCTBUE aJUICIIbHBIX T€HOBY, «l €eHeTHUUECKHE
KapThl PACTEHUM, )KUBOTHBIX U 4YeJOBEKay», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEIOBAHHUS, CIEIUICHHOTO C MOJIOM», «KapuoTumbl 4enoBeKa M >KUBOTHBIX),
«Bunpl u3zmenuunBoctn», «MoaudukanuoHHas HU3MEHUYMBOCTHY», «HacnepoBanue
pesyc-akropay, «['eneTrka rpymni KpoBu», « MyTalluOHHAsI U3BMEHYUBOCTHY.

O6GopynoBanue: Mojenu-anmivkanuu «MoOHOTUOpUHOE CKpEUIMBaHUE,
«Henonnoe noMunupoBaHuey», «JurubpugHoe ckpeuuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoIipenapart «J{po3odunay (Hopma, MyTanuu Gopmbl
KpPBUIBEB U OKPACKU TeNa), repOapuit «I'opox moceBHOI.



JlaGopaTopHble ¥ NpaKkTUHYecKUe padoThI:

JlaGopatopnast pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIAHOTO M
JTUTHOPUIHOTO CKPEUIMBAaHUS y AP030(P bl Ha TOTOBBIX MUKpOTIpenapaTax.

JlaGopatopHas pabota Ne 6. «3yuenue MoaupuKkanmoHHON U3MEHUYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanu3 myTanuii y apo30(uiibl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBleHHWE W aHAJIU3 POJOCITOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIUU U JIOMECTUKALHS.
VYuenue H. . BaBunoBa o 1ieHTpax MPOUCXOKICHHUSI 1 MHOTO0Opa3us KyJbTYPHBIX
pactenuil. LleHTpbI MPpOMCXO0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpoja, IITAMM.

CoBpeMeHHbIE METO/IbI CEeNeKIIMU. MaccoBbI U MHAUBUIYaIbHBIA OTOOPHI B
CEJICKIIMM pacTeHU W KUBOTHBIX. OIlEHKA JKCTephepa. DBIM3KOPOICTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nunus. CKpemIMBAaHUE YUCTHIX JIMHUH.
I'eTeposuc, unu rubpuanas cuia. HepoicTBeHHOE CKpelIMBaHHE — ayTOPUAMHT.
Otpanénnas rudpuausanus u e€ ycnexu. IcKycCTBEeHHBI MyTareHes 1 MoJyyeHue
MOJUIUIONIOB. JIOCTHXKEHUSI CENIEKIIUU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHas HHXKEHEpUs. ITaIbl
co3nanust pexomOuHantHo JIHK wu TpancreHHwsix opranusmoB. KierouyHas
umxkenepus. Kiierounbsie KynbTypbl. MUKPOKJIOHAIBHOE PAa3MHOKEHHE PACTECHUM.
KionupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OpPTraHU3MOB.

Okosioruyeckue U ATHyeckue  npobrembl. ['MO  —  reHeruuecku
MOJU(UITTPOBAHHBIE OPTAaHU3MBI.
JleMoHCTpanumu:

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

Tabauupl U cxembl: KapTa «LIeHTpBI TPOMCXOXKACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTypPHBIX
pactenuit», «Otaanéunas rubpunuzamnus», «Padotel akagemuka M. @. MBaHOBaY,
«lonmumnongusa», «OObekThl OuorexHonorun», «KieTtounele KyJabTypsl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO06opynoBaHue: MYJISKH TUI0JIOB U KOPHETUIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repdapuit « CeabCKOX03IMCTBEHHBIE PACTCHUS.

JlabopaTopHble M MPpaKTHYECKUE PadOThI:

Okckypcuss «OCHOBHBIE METOJBl M JOCTHKEHUSA CEJNEKIMU PACTCHUUA H
’KMBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIHUIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOLMOHHAS 0MOJIOTHSL.

[Ipennochikn BO3HUKHOBEHHUS SBOJIOIMOHHON TeOpUH. DBOIIOLMOHHAS
Teopusi 1 €€ MecTo B Ouojoruu. BiusiHue SBOJIOIMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenbcTBa 3BOJOIUU. [lameoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJCOHTOJOTMYECKON JIETOMUCH, MEpPeXOAHbIe (OPMBI.
buoreorpadguueckue: cxoncTBo u paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpUOJIOTUYECKHE: CXOJACTBA W Pa3IU4Usi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IMyTeH y BCeX
OpraHU3MOB.

OomtonmonHass teopust Y. J[lapBuna. Ilpeanochulkn BO3HHUKHOBEHUS
napBUHM3MA. J[BMXKYIIME CHIIBI 3BOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpEeNeNEHHAsT W3MEHUYUBOCTD,
0opb0a 3a CyIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bononuu (CTI) u e€ 0OCHOBHBIE MOTOKEHHUS.

MuxkpoaBostonus. [Tonmymnsius kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBuxyuue cuiibl ((paKTOpbl) 3BOJIONMUA BUAOB B MpUpojae. MyTallMOHHBIHI
MpOIECC M KOMOMHATHMBHAsT M3MEHYMBOCThH. [lomylsiiimoOHHBIE BOJIHBI U Jperd
reHoB. M3od1ust 1 Murpanus.

EcrectBennbiit otOOp — HampaBisoomui (aktop sBoaonUUd. DopMbI
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6eHHOCT, OpPraHW3MOB KakK pe3ysibTaT 3BoyrolUU. [IpumMepbl
MPUCIIOCO0JIEHUH Y OpraHu3MoB. ApoMop(}O3bl U UIMOATANITALINH.

Buag wu BumooOpazoBanue. Kpurtepuum Buma. OcHOBHBIE  (OPMBI
BHU1000pa30BaHMs: reorpaduueckoe, IKOJI0TUIECKOe.

Makpospomonusa.  Dopmbl  3BosoIUU:  GuUIETAYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, napaienbHas. HeoOpaTtuMocCTh 3BOTIOLINH.

[IpoucxoxaeHue OT HeECEUHUATU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS padaiius.

JdemMoncTpanum:

[Toptpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mrosutep, A. H. CeBep1ios.



Tabnuiel u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apOIbIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOPY», «MHOroo0Opasue COpTOB PaCTEHHII»,
«MHoroobpasue  mopoJ  KHUBOTHBIX, «lTonmynsaummy, «MyTaunonHnas

U3MEHYUBOCTHY, «Apomopdossy, «Unnoamanramumy, «OOmas nereHepanusy,
«/IBmxymue cunel 3Boironnn», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUA000pa3oBaHuE», « IKOJIOTUUECKOE BUI000pa30BaAHUE.

OOGopynoBaHue: KOJUJIEKIUST HACEKOMBIX C Pa3IMUYHBIMU THUIIAMH OKPAaCKH,
Ha0oOp MJI0AOB U ceMsH, KoJuleKuus «lIpumepsl 3allUTHBIX MPUCTIOCOOTIEHUN Y
AKUBOTHBIX», MOJielb «OCHOBHBIE HAIpaBICHUS SBOJIOIUNY», 00BEMHAST MOJIENb
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpadguueckass kapra wMupa, koiuiekius «DopMbl COXPaHHOCTH
HCKOIAeMbIX JKMBOTHBIX M pacTeHun», Mojnenb ammumkanus «llepexpéct
XpPOMOCOMY, BIIayKHbIE Mpenapartsl «PazButrne Hacekomoroy», «Pazpurtre JArymKmn»,
MUKpomnpemnapar «Jpo3zoduiia» (Hopma, MyTauu GopMbl KPbLUTLEB U OKPACKH TENA).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGopaTtopnas padota Ne 2. «Onucanue NpuUCIoco0IEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMEe M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIE TPEACTABIEHUS O 3apOXKJICHUM >KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W TNaHCHepMus. XuUMHUUYecKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKHUX.
DKCNEPUMEHTATbHOE TOATBEPKICHUE XUMUYECKON 3BOMONMU. HavanbHble 3Tansl
ouonorndyeckor spomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKU. [IepBble KIETKM M WX SBOJIIOLHS.
®opMUPOBAHNE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emuie mo 3pam U nepuoaaM. Karapxen. Apxenckas u
npoTepo3oiickas d3pbl. Ilameosoiickas 3pa u €€ TMEepHOAbl: KEMOPUMCKHIA,
OPIOBUKCKHH, CUITyPUNUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o3o0Kckast 3pa v €€ NMEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickass »d3pa W €€ TMepuoAbl: MaJCOr€HOBBIA, HEOTCHOBBI,
AHTPOMOTE€HOBBIMN.

XapakTepuCTUKa KIMMaTa M TEOJIOTHYECKUX MNporeccoB. OCHOBHBIEC 3TaIlbl
ABOJIIONMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU Hu
XKUBOTHBIX. [l0osiBIIeHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



CuctemMa OpPraHMuYecKOr0 MHpa Kak OTpakeHue »3Botonuu. (OCHOBHBIC
CHUCTEMATHUYECKHUE TPYMIbl OPraHU3MOB.

DBOJIOLMS YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue npeacTaBieHu O
MPOUCXOXKJCHUHN dYeloBeka. MeTroasl u3ydeHus aHTpomnorene3a. CxojcTBa U
pa3inuus 4enoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JIBuxyuue cuibl (pakTopsl) anTponiorene3a. HacneacTBeHHast U3MEHUHUBOCTD
U ecTecTBEeHHbIH 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HMU, M3FOTOBJICHUE OPYIU
TpyAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, YemoBek
yMenblid, YemoBek nOpsMoxonsdmuii, YeloBek HeaHAepTalbCKuh, YenoBek
pasymubiii. Haxogku HCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBaHUS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIUs.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BpPONEOUAHAs
(eBpa3miickas),  Herpo-aBcTpajougHas  (dPKBaTOpUalibHAs),  MOHTOJOHWIHAS
(a3maTcko-amMepuKaHcKas).  UepThl  OPHUCIOCOOJIEHHOCTH  MpEACTaBUTECH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIeCTBOBaHUs. EIMHCTBO 4YelOBEUECKUX pac.
Kpwutuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Mumep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nmkHoBeHume ConHeuHOM cuUCTeMEl», «Pa3Butme
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuBOTHasi  KJIETKay,
«IIpokapuotuueckasi kietka», «COBpEeMEHHAas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHUE AHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKAa M YeIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YENIOBeKa», «JlpeBHenmue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE TN, «YemoBeuecKue paco.

O6GopynoBanue:  Mymnsiku — «l[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
M300paKE€HUsI KaMEHHBIX OpYyAWil TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyomiia, ckpebna), TreoxpoHoJoruueckas Ta0nuna, Kowiekuus «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

[IpakTuueckast padbora Ne 1. «/3yyeHue HUCKOMAaEMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKIIUSX).

DKCKypcust «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WK KpaeBeIueCcKui My3eil).

Tema 3. Opranu3msl U OKpYy:Kal0Ias cpeaa.



DKoJIOTHUs KaK HayKa. 3aJa4ul U pa3fieibl IKOJIOTUUA. MEeTOAbl SKOJIOTUYECKUX
UCCIeIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JAYIIHAas, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue Qakropel. Kiaccudukanus skojgorudeckux (¢(HakTOpOB:
abuoTudeckue, OMOTHUUECKME U AaHTPOINOreHHbIe. JIeWCTBUE HSKOJOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AOuoruueckue (GakTophl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3ZM.
[Ipucnocobnenuss OpraHu3MoOB K  JACUCTBHIO  aOUOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmel.

buotnueckue pakropsl. Buabl 6MoTHUYECKUX B3aUMOJEHCTBUI: KOHKYPEHIIHS,
XUITHUYECTBO, cuMOUO03 u ero ¢opmsl. [lapasutusm, xoomepaius, MyTyalu3M,
KOMMEHCAM3M (KBAPTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HayeHne OMOTUYECKUX B3aUMOJICUCTBUM [Jis CYIIECTBOBAHMS OPraHU3MOB B
MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonmyysiiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIIUN: YUCIEHHOCTh, IUIOTHOCTb, POXKJA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMmuka 4ucIeHHOCTH MOMYJISIUNA U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

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

Tabnuiel u cxembl: kapta «l[Ipupoansie 30HbI 3eminy, «Cpenbl 0OUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIIIUU UHPYy30pun-Ty Penbkmny, «llumesbie nemnm.

JlaGopaTopHble ¥ NpaKTUHYecKUe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdosorniyeckue 0COOEHHOCTH PaCTeHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopartopHas pabota Ne 4. « BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTuueckast padora Ne 2. «[1oacy€T mI0THOCTH MOMYJIAIMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MPOCTpaHCTBeHHasA, Tpoduueckas (muiieBast). Buasl-momunanTtel. CBs3W B
OHOLIeHO3E.

Dkosioruyeckue cucrtembl (9kocucteMbl). llonsitue 00 »sKocucTteMe W
ouoreonieHoze. DYHKIIMOHATbHBIE KOMIOHEHTHI AKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBsie) ypoBHU 3K0ocucTeMbl. [Tuiessbie nenu u cetu. OCHOBHbBIE
MOKa3aTeln JKOCUCTEMbl: Ouomacca, MPOIYKIHS. DKOJOTMYECKUE MHUPAMUJIBIL:



MPOAYKIMU, YHUCICHHOCTH, Ouomacchl. CBOWCTBAa 3KOCUCTEM: YCTOWYHUBOCTb,
camoperyJsinus, pazsutrue. CyKkiieccusl.

[Ipupoanbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe n x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak @akrop ycToiunmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMile.

Vuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipi, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTtBo U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
ro0anbHOM 3KOCUCTEeMbl. J[MHaAMUYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJIepoa,
azora). 30HabHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTeHHBIE U3MEHEHUs B Ouocdepe.
['moGanbHBIE IKOJTOTHIECKUE TPOOTIEMBL.

CocyiecTBoBaHUE TPUPOIBI U yeraoBeuecTBa. CoxpaHeHne Ouopa3Ho0Opa3us
KaKk OCHOBa ycTOWM4MBOCTH Ouochepsl. OCHOBa palMOHAIBHOTO YIpPaBICHUS
MPUPOJHBIMU PECYypCaMU U UX UCIOJb30BaHUE. JlOCTHXKEHUST OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdemoncTpanum:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer n cxemsl: «llumieBbie nenn», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogubie coobmectBa», «llenu nuTaHus», «IKOIOTHYECKas MUPAMUIAY,
«buocdepa u yenopek», «IKocUCTEMA MTUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneHno3 Bomoéma», «ArporeHo3», «IIpumepHbie
AHTPONOT€HHBIE BO3ICMCTBUS HA IPUPOAY», « BaKHEHIIINE HCTOUHUKU 3arpsI3HEHUS
BO3/yXa U TPYHTOBBIX BON», «[louBa — BaxHelias cocraBisitomias 6uochepo»,
«Daktopel  nmerpaganuu  nouB», «llapHukoBeiii  3pdexT», «DakTopsl
PaIuoOaKTUBHOTO 3arps3HeHus Ouocdepsr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIA »3KpaH OHoChephD,
«KpyroBopoT yriaepoja B ouochepe», «KpyroBopoT a3ota B IpUpPOIE».

OOGopynoBanue: MojieNb-anmiukanus «TunuuHbie OHOLIEHO3bI», Trepbapuii
«PactutenpHbIe COOOIIECTBaY, KOJUIEKIINN «brorieno3y», « Bpeaurenu BakHEHUIIINX
CEIBCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIMU PACTEHUHN U )KUBOTHBIX,
MpUHAJJIEKAIUE K Pa3HBIM SKOJOTMUECKUM TpyIinam o Horo Buaa, Kpacnas kaura
Poccuiickoit ®enepaunu, H300paKeHUsT OXpaHSAEMbIX BHJIOB pPACTEHUU U
KUBOTHBIX.



IIJTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA [TPOI'PAMMLBI 110
bB1OJOI'MNn HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiMBalTCs TpeOOBaHHUS K pe3yjbTaTaMm
OCBOCHHUS OOyYaloIIMMUCA TpOorpaMM CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHUSA mpeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHHE O0YyYarOUUMMUCS POCCUNCKON
rpaXkXJaHCKON UAEHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACICHUI0, HalWyhe MOTHUBAllMU K OOy4YeHUI0  OHOJOTHH,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUM JHYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAIUIUNA Pa3BUTHS OMOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIUXCsi PYKOBOACTBOBATHCS B CBOEH
NEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIMYME SKOJOTMYECKOro IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocTuraroTcs B
€IUHCTBE Y4YEOHOM U BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAJUIIUOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMH II€HHOCTSMH, MPUHSATHIMH B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, MATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTAPLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuLIMSIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickonn ®Dexnepanuu, MpUpOIe H
OKpYXarUIen cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYArOUIUXCSl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIleCcTBa, paclIUpeHue >KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILECCE pPEan3ali OCHOBHBIX HAIpPaBJIECHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO Wi€HAa POCCUICKOTr0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaAXKEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKO IEATEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEHICHUH Yy4YEeOHBIX U TO3HABATEIbHBIX 3a7a4d, BbBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIOJICH C Pa3HBIMHU YOEKIECHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMAILHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIbLHOIO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB NpPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKTaHCKON UASHTUYHOCTH, TaTPUOTU3MA,
YBXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KYJBTYpPYy, NPOLUIOE W HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
TOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWMOJIOTHM, TOHUMAHUS 3HAYECHUS OUOJOTMH B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIECTBA;

unelHas yoexxnEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEH CEeMEHHOM JKH3HMU B COOTBETCTBHHM C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE YMOIMOHATBHOTO BO3ICHCTBUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJIATH KaueCTBA TBOPUECKON JTUUYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, (OPMHUPOBAHNUS KYJILTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJyuns:

TMOHUMAaHME U pean3alus 310pOBOro 1 6€301macHoro oopasa )Ku3HH (30pOBOE
MATaHWe, COOIIOICHNE TUTUEHUYECKUX MPaBUJI 1 HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHSATAA M OTAbIXa, peryiaspHas (¢uU3MYecKass aKTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (pU3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAHUE [IEHHOCTH TPaBUJ HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTHMYECKOW M COLHAIBbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepaM NpoPecCUOHANBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaau30BBIBATH
COOCTBEHHBIC JKU3HECHHBIE TIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYeCKOT0 BOCIIUTAHMS:

AKOJIOTHUYECKH 1€71€CO00Pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emMiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI OKOJOTMYECKOM KYJIbTYyphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHMUS TIOCTYNKOB M OLEHKA HX BO3MOXHBIX MOCIHEJACTBUM s
OKPYXarOIIEN CPEeIbL;

OCO3HAHUE TI00ATBHOrO XapakKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel Hx
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMbIE PU U3YUYEHUU OMOJIOTMU 3HAHUS
M yYMEHUST [OpU pPEHIeHUH M[poOieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
MPUPOJIONOIAb30BaHUEM  (COONMIOICHNE  TMpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHUS B SKOCHCTEMAax, OXpaHy BHJIOB,
IKoCcHuCTeM, Orochepsl);



AKTUBHOE HEMPUATHUE NEHUCTBUM, IPUHOCAIINX BPE OKPYKAOLIEH MPUPOTHON
cpele, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE PKOJIOTUYECKUE MOCIEICTBUS
MpeANPUHUMAEMBIX JEUCTBUHN U IPEAOTBpAIIATh UX;

HaJM4ue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJOTHUECKON KYJIbTYPHI,
ombITa JEeATETbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUUYECKOHN JIESITEIHLHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOILECTBEHHOW MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHLTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMaHWe crnenuduKd OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poJu B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MpEACTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIIeHUU MNpodiaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCT, B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOoOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYEHHUU OHOJOTMYECKUX 3HAHUM B NEIAX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON rpaMOTHOCTU oOywaromuxcs, GpopmupyeMon
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IIOJIyda€Mble 3HaHHS [JJis1 aHajiu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpa U MPOUCXOIAIINX B HEM HU3MEHEHUH,
yMEHHE JleflaTh OOOCHOBAaHHBIE 3aKJIIOUEHUsS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW NO OHOJOTHH B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4yeOHOro mpenmera «buomorusy»
BKJIIOYAIOT: 3HauyuMMble sl (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeuupUKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBIEHUE, MPoliecc,
CUCTEeMa, Hay4HbIH (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleI0BaHne, HaOI0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATIbHbBIC
y4yeOHble JedcTBUS (IMO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIC),
obOecneunBaronire GopMupoBaHue PyHKIIMOHAIBHOM IPaMOTHOCTH U COIMAIbHON
KOMIETEHIIUH  OOYy4YaloIIMXCs, CHOCOOHOCTh OOyYarolmMXcsl HCMHOJb30BaTh
OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCATIbHbIE
y4eOHbI€ IEUCTBUS B O3HABATEILHOMN U COIIMATBHOMN MTPAKTHUKE.

MertanpenMeTHble pe3yJibTaTbl OCBOCHHS MPOTpaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOKHBI OTPAXKATh:

OBJaanenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEIbHBIMHU
NefiCTBUSIMM:

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (hOopMynupoBaTh U aKTyalH3UpoOBaTh  MOpoOJIeEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCTIOJIb30BaTh IIPM OCBOCHUW 3HAHUM MNPUEMBI JOTHMYECKOTO MBIIIICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, Ki1acCu(pUKalu, 0000IIEHUs ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHSATUM (BBIAEIATH UX XapaKTEpHbIC MPU3HAKH, YCTAHABJINBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpEAeATh IEeNH JEITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTh PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU 1IEJISIMU;

HCTIO0JI30BaTh OMOJOTHYECKUE TIOHITHUS I OOBSICHEHHS (DAKTOB U SBJICHUM
YKHUBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYXJCHUS (MHAYKTUBHBIC, ACAYKTHUBHBIEC, IIO
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pPacCMaTPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITH CXEMHO-MO/IETIbHBIE CPEJICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHBIX
CBSI3ed W OTHOIIEHUH B HU3y4yaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKkKe
MPOTHBOPEYHI PA3HOTO POJdA, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAITMOHHBIX
HMCTOYHHUKAX;



pa3palaThiBaTh IJIaH PEHICHUS MPOOJIEMBbI ¢ YUYETOM aHaIN3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH;

KOOPAMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,

pPa3BUBATh KPEATUBHOE MBIILUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBble HCCIEA0BATEILCKHIE 1CCTBHS:

BJIaJICTh HABBIKAMU YYEOHO-HMCCIIE0BATENHCKOU U MTPOEKTHON ESITEIHLHOCTH,
HaBbIKAMU  pa3pelieHusi MpoOJieM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIlICHUs MPAKTUUECKUX 3aJ1a4u, TPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3IUYHbIE BHUJBI JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUSA, €r0 MHTEPHNpPETAIuU, MNPEeoOpa30BaHUI0 M MPUMEHEHUI0O B YUYEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JJaHUH YUEOHBIX U COLIMAIIBHBIX MTPOEKTOB;

(dhopMuUpOBaTh HAYYHBIN THUIl MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIUu3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUS, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTebCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yibTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh II€JICHANPABICHHBIN IMOUCK IMEPEeHOCa CPEACTB U CHOCOOOB
JeHUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M IPAKTUUECKYIO0 001acTu
KUZHEACATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeAsiaraTb OPUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTe y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJIOTHYECKUX CJIOBapsix W
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
MH(QOpMAIINIO Pa3TUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KDUTUUECKHU OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorndeckor MHMOpManu, HEOOXOAUMOM Il BHIMTOJTHEHUS YYEOHBIX
3a/;ay;

MpUOOpETaTh OMBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJIB30BAHUS PA3TUYHBIX
MMOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpeACTaBICHUS
Oouosiornyeckor nHGopMaiuu (CxeMbl, rpadUKy, AUArpaMMbl, TAOIHUIILI, PUCYHKH U
Apyroe);

UCIIOJB30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
Ouosiornyeckod uHQOpMaIMEd: TPUMEHITh XUMUYECKHE, (QU3HUYECKUe U
MaTeMaTU4YeCKHe 3HaKU U CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HarJISJHOCTH;

BJIaJICTh ~ HaBBIKAMHU  pAaclO3HABAaHUS U 3aIUTBl  UH(OpMaluH,
nH(pOpPMAIIMOHHOM 0€30NMaCHOCTH JTUYHOCTH.

OBJaieHNe YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax >KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JMCKYCCHUHU IO CYIIECTBY OOCYXIaemMoil TeMmbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBITIOJTHEHHUS IIpeasiaraeMoin
3a/1aul, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JPYTUX YUYACTHHKOB
auanora Wid JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHUS, NOHUMATh 3HAYCHUE
COIIMATIBHBIX 3HAKOB, MPEJINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTYyallUi,
YMETbh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJCHCTBUS, TOHUMATD
HaMEpEeHUs IPYTHUX JIOJEH, IPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOpPEKTHOU opme hopMyIMpOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eATeJIbHOCTh:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboTHI MPU PEIICHUH OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUU YUeOHOM 3a1a4u;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAaH JACHCTBU,



pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHHKA KOMAaH/bl B OOIIIHI
pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OHMOJOTMYECKHWE 3HAHUS [Ji1 BBISBICHHUS MPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBUSIX M MOCTYINKAaxX MO OTHOILICHHUIO K JKUBOU MPUPOJE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHOU
NEATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JienaTh OCO3HaHHBIN BBIOOD, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IMIUPOKONH JPYIULIUH B
pa3HbIX O0O0JIACTSIX 3HAHUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B NIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJNbTaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI peIEKCHH ISl OLIEHKU CUTYyalluu, BhIOOpa
BEPHOTO PEILICHHUS;

yMETh OIIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS] MO HUX
CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apryMEHThl JPYTUX NpPU aHajdu3e pe3yJbTaToB
NeSATEeNbHOCTH;



3) npuHsiTHe ce0s1 U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYrUX Ha OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYroro 4eIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl OocBoeHHs mporpamMmbl COO mo Ouonmoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuueckue ajas yueoHoro npeamera «buomorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHUIO, MHTEPIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4YEOHBIX CHUTYallUSIX, a TaKXKE€ B PealbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMeTHbie
pe3ybTaThl MPEACTABIECHBI IO F01aM 00yUYEHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOIO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHONOTHH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIsl PEIlICHUs )KU3HEHHBIX 3a/ad4;

YMEHHE PacCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
KU3Hb, KJIE€TKa, OpraHu3M, MeTab0Jn3M (0OMEH BEIIECTB U TPEBPAIIEHUE IHEPTUH ),
roMeocTas (caMmoOperyisiuusi), YypOBHEBas OpraHu3alMs O KMBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKIIHNS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopun (KJIETOYHAsl, XPOMOCOMHAsi,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJEKYJsIpHOM Ouosoruu), 3akonbl (I
Mengnens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 leHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTenuit H. . BaBuioBa), onpeaensiTh rpaHULibl KX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAONIOJEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius W MpPOBEACHHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHIBICHUE 3aBUCUMOCTHU
MEXJly HUCCIEAyeMbIMU BEIMYUHAMHU, OOBSICHEHUE TMOJYyYEHHBIX pE3yJbTATOB,
WCIIOJIB30BaHHBIX HAYUYHBIX MOHSITUN, TEOPUM U 3aKOHOB, YMEHHE JI€NIaTh BHIBOBI
Ha OCHOBAHHH MOJIYYEHHBIX Pe3yJIbTaTOB;



YMEHHE BBIJIEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKAapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEILECTB U IMPEBPAILCHUS SHEPIUU B KJETKe, (OTOCUHTE3A,
MJJACTUYECKOTO0 M HHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Meno3a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUBUAYaJIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs MPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LeNbl0 obOecriedeHuss 0e30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBS
OKPY>KaIOLIUX JIF0JIeH, COOJII0IEHUSI HOPM TPAMOTHOI'O TTOBEJICHUSI B OKPY Karoen
MPUPOJHON cpelie, MOHUMaHHE HEOOXOAUMOCTH UCIIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOMU ounosoruu u OMOTEXHOJIOTUI JUTSt palMoOHAIBLHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pelllaTh »dJEMEHTapHble T'E€HETUYECKHME 3aJaud Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAHUE, CLEIUICHHOE HacleI0BAaHUE, COCTaBIISITh CXEMBI
MOHOTHOPUJIHOTO CKpEIUBaHUA JJIS MPEACKa3aHus HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPXKaHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBA MacCOBOM MH(OpMAIINKU, HAYYHO-TIOMYISIPHBIC
MaTepualbl), 3THYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OWUOJIOTHH,
MeJUIIHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIs PEIlICHUS )KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh CO/ICpKaHNe OMOIOTUUECKUX TEPMUHOB U MOHSATUM: BUJI,
MOMYJISIUsA, TeHO(MOHM, HBONIONUS, ABWXKYIIUME CHIBI ((PaKTOphl) HBOIIOLNH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHUJI000pa30BaHME, IKOJIOTUYECKUE (PaKTOPHI,
DKOCHCTEMA, MPOJAYLEHTHl, KOHCYMEHTBI, PEAYyIEHThl, IeNu MUTaHUs,
IKOJIOTHYECKas mupaMuga, OuoreoreHos, onocdepa;



YMEHHE Hu3JIaratb OWOJOTHYECKUEe Teopuu (PBONIOLUOHHAS Teopusi Y.
JlapBruHa, CHHTETHYECKas TEOpHsl HBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonacrtea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBiICHUU U
nyteit sBomonuu A. H. CeepiioBa, yuenusi o o6uochepe B. . Bepnaackoro),
ONpPEeNEeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHE BIIaJIeTh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHWM, OpraHu3alus U MNpOBEJCHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTHU
MEXKJly HUCCIEAyeMbIMU BEIMYUHAMHU, OOBSICHEHUE TMOJYyYEHHBIX pE3yJbTATOB,
UCIIOJB30BaHHBIX HAYUYHBIX MOHSITUN, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOBI
Ha OCHOBAHHH TMOJIYYEHHBIX pPe3yJIbTaTOB;

YMEHHE BBIJICNSTh CYIIECTBEHHbIC MPU3HAKH CTPOCHUS] OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIUNA, NPOIYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOTeoleHO30B M JIKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCUCTBUSI SKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB U TOTOKAa HSHEPrMU B HKOCHUCTEMAX, AHTPOINOIEHHBIX H3MEHEHUU B
AKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OUOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs NMPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LeNblo obOecriedeHusi 0€30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBS
OKPY>KaIOILIUX JIF0JIeH, COOII0IEHUSI HOPM TPAMOTHOI'O TTOBEJICHUSI B OKPY Karoen
MPUPOJHON cpelie, MOHUMaHHEe HEOOXOAMMOCTH UCIIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOU OUOJIOTUH JIJISl PAllMOHATILHOTO MPUPOOTOJIb30BAHMUS;

YMEHHE peliaTh 3JIeMEHTapHble OMOJOTHYECKUE 3a/1aud, COCTaBISATH CXEMBbI
MepeHoca BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (LIeMH MUTAHUS);

YMEHHE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPXKAaHUS, BKIIOYAIONIYI0 TICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOM MH(OpMAIINKU, HAYYHO-TIOMYISIPHBIC
MaTepuajabl),  pacCMaTpWBaTh  TJIOOANBbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011asi OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbie)
Ne i/m KouTtpoabHbie IIpakTH4eckue
NMPorpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6nuoreka [JOK
! bronorns kak Hayka 2 0.5 https://m.edso0.ru/7f41¢292
) K 1 bubmuoreka [JOK
MBHIC CHCTEMBL M HIX Opranisats https://m.edsoo.ru/7f41¢292
3 X . —— ] 1 bubmuoreka [JOK
MMHUYECKHUI COCTAaB U CTPOCHUE KIETKU hitps-//m.cdsoo.ru/ 741292
1
4 XK 6 [IpoMexxyTOUYHBII Bubmmorexa LIOK
HBHCACATCIRHOCTS [ACTIH P Y https://m.edsoo.ru/7f41c292
KOHTPOJIb
Pa3zMHoxeHne 1 HHAMBUAYAITBHOE bubnmoreka [JOK
5 5 1
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 ”3BMEHYMBOCTD 2 15 bubmuoreka [JOK
OPraHu3MOB ' https://m.edsoo.ru/7f41c292
1
7 Cenekiust opranu3mMoB. OCHOBBI 3 MToroLit bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
KOHTPOJIb
2 p 1 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 ) 4

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/m KounTtpoabHbie IIpakTH4eckue
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6nunoreka [JOK
1
! IBOTOIHORHAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
1
BO3HUKHOBEHME U pa3BUTHE KU3HU Ha . bubnumorexa [IOK
I1 0.5
2 3emie ? POMEKYTOTHEIH https://m.edsoo.ru/7f41cc74
KOHTPOJIb
3 Opra Kpy>Karomas cpeaa 5 1 bubmotera [IOK
PrafHsMbL 1 OKpY Hast cpelt https://m.edsoo.rw/7f41cc74
1
. bu6nunoreka [JOK
4 Coo011ecTBa 1 YKOJIOTHYECKUE CUCTEMBI 9 Utoroserit hitps://m.cdsoo.ru/7f41cc74
KOHTPOJIb
bu6nunoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.rw/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 ) )5

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero oopa3oBaHus

CdopmupoBaHHOCTh 3HAHUN O MECTE M POJU OMOJOTHUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHUHBI MHpa U HAy4HOIO
MHUpPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA U1 pCIICHUS ) XU3HCHHBIX 3a/1ayd

YMeHue pacKpbIBaTh COJEpKaHWE OHOJOTUYECKUX TEPMUHOB U
MOHSITHIA: JKU3Hb, KJIIETKA, OPraHU3M; MeTa0oau3M (0OMEeH BEUIECTB U
MpeBpalleHUe 3HEPruu), TOMeocTa3 (CaMOperyisius), ypOoBHEBas
OpraHu3alMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PETIPOAYKIIHS),

HACJICACTBCHHOCTb, USMCHYNBOCTD, POCT U PA3BUTHUC

YMmenue — um3naratb ~ OWOJOTMYECKHWE  Teopuu  (KJIeTOouHas,
XpOMOCOMHasi, MyTanmoHHas), 3akonsl (I'. Mengens, T. Moprana,
HJ. BaBunoBa) u yueHus (0 IIGHTpax MHOrooOpasus u
IIPOUCXOXACHUA  KylbTypHbIX  pactenuit H.M.  Basunosa),

OMPCACIIAThL I'PaHUBI UX TPUMCHHUMOCTHU K KUBBIM CUCTCMaM

YMeHue BIaneTh METOJaMH HAy4YHOrO IIO3HAHUS B OHOJIOTUU
(HabOmro/IeHre M OMMCAHHME >KUBBIX CHUCTEM, MPOIIECCOB U SIBJIICHUIA;
OpraHm3anusi © TMpOBEIeHHUE OHOJOTMYECKOTO JKCIEPUMEHTa,
BBIIBKEHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCIIE1yEMbIMU BEJINYMHAMH, 00BSICHEHHE MOJy4YEHHBIX
pe3yJIbTaTOB, HKCIHOJIb30BAHHBIX HAy4YHbIX [IOHATUH, TEOpUHA U
3aKOHOB; YMEHME JIeJIaThb BBIBOJBI HAa OCHOBAHUU IOJIYYEHHBIX

pE3yJIBTATOB)

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJjabTarTa

1

2

3

4

5

YMeHHE BBIIEIATh CYLICCTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
MNpOKapuoT M 3YKApUOT, OJHOKJIICTOUYHBIX W MHOT'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEUIECTB U
NpeBpalleHusl YHEPTUU B KIETKe, (POTOCHHTE3a, MJIACTUYCCKOTO U

JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHT03a, Meio3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHUA, WHIAWBUAYAJIBHOI'O0  PAa3BUTHUA

Oopranusma (OHTOT'€HE3)

YMeHue TpUMEHSTh TONyYeHHBbIC 3HAHUS JUIsI  OOBSCHEHUS
OHMOJIOTMYECKHUX TPOIECCOB U SBICHUM, TSI IPUHATHUS MPAKTUIECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B IEMsIX oOOecredeHus
0€30MMacCHOCTH CBOETO 37I0OPOBBSI U 370POBBS OKPYKAIOIIUX JIIOJIEH,
COONIOICHUST HOPM TPAMOTHOTO TIOBEICHUS B  OKpY’Karomei
MPUPOJHON cpele; TMOHUMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTUKCHU COBPEMEHHOW OHWOJIOTMM W OWOTEXHONOTHUH IS

PalMOHAIBHOTO IIPUPOJOIIOJIB30BAHUS

YmMmenue peuiaTth 3JICMCHTAPHBIC TCHCTUYCCKUC 3ala4Yd HAa MOHO- U
,Z[I/IFI/I6pI/IIIHOe CKpCIIMBAaHUC, CIICTIIICHHOC HACIICAOBAHUEC, COCTABIIATH
CXCMBI MOHOFI/IGPHZ[HOFO CKpCIIUBaHUA JJIA MMpCaACKasaHus

HACJIEeA0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a0OpaTOpHbIE U TpakTHYECKUEe paloThl,
coOmogaTh mpaBwia npu pabore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

o0opyoBaHEM

YMeHrne KpUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH WH(POPMALIHIO
OMOJIOTUYECKOTO  COJCpXaHMs, BKIIOYAIONIYI0 IICEBIOHAYUYHBIE
3HaHHUA W3 pa3IuuHbIX HcTOYHHKOB (CMMU, HayuyHO-momyssipHbIE
MaTepHalbl); 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B

OMOJIOrUN, MEOULIMHE, OMOTEXHOIOT I

10

YMeHue co3aBaTh COOCTBEHHBIC MTMCHbMEHHBIE M YCTHBIC COOOIICHNS,
0000111251 6M0IOrHYecKyt0 HH()OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO UCTIOJIb30BaTh MOHATHIHBIN anmapar OHoIoTun

11 KVIACC

Kon
NMpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJU OMOJOTHUU B CHUCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHUHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA JIAd pCIICHUS ) XU3HCHHBIX 3a/1ayq




YMeHue pacKpbIBaTh COJACpKAHUE OHOJIOTMYECKHX TEPMUHOB U
MOHATHUI: BUJI, MOMYJISAIMS, TEHOPOH, YBOJIOLMS, JBIKYIIUE CHIIBI
(paxropsr) 9BOJIIOLINH, MIPUCTIOCOOTICHHOCTD OpPraHHU3MOB,
BUZ000pa3oBaHUE,  HKOJOTHYECKHE  (aKTOpbl,  IKOCHCTEMA,
NPOAYLEHThl, = KOHCYMEHTBI,  pEAyLEHThl, IeNd  MHUTaHUS,

HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouochepa

YMeHue uznaratb OMOJIOrHUECKUe TEOPHH (3BONIIOLIMOHHAsS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHUs  HBOJIIOLMM), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HalpaBieHui U mytei sBomounn A.H. CeBeprioBa, yueHus
o Ouocdpepe B.M. BepHanackoro), ompenensiTh TpaHHUIBl UX

MMPUMCHUMOCTHU K JXUBBIM CUCTECMaM

YMeHue BIaneTh METOJaMH HAy4YHOrO I[O3HAHUS B OHOJIOTUU
(Habmro/IeHre W OMMCAHHME >KUBBIX CHUCTEM, IMPOIIECCOB U SIBJICHUIA;
OpraHm3anusi © TMpOBEIeHHUE OHUOJOTMYECKOTO JKCIEPUMEHTa,
BBIIBKEHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCIIE1yEMbIMU BEJINYMHAMH, 00BSICHEHHE MOJy4YEHHBIX
pe3yJIbTaTOB, HKCIOJIb30BAHHBIX HAy4YHbIX [IOHATUH, TEOpUHA U
3aKOHOB; YMEHHME JIeJlaThb BBIBOJBI HAa OCHOBAHUU IOJIYYEHHBIX

pE3yJIBTATOB)

YMeHue  BBIIEHATh  CYIIECTBEHHBbIE  MPU3HAKA  CTPOCHHS
OMONOTMYeCKUX OOBEKTOB: BHIIOB, TOIMYJSAIHNA, MPOIYICHTOB,
KOHCYMEHTOB,  PEAYILEHTOB, OHMOTE€OIIEHO30B U  JKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJEICTBEHHOW  HM3MEHYHMBOCTH,
€CTeCTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIIOCOOICHHOCTH
OpPraHHU3MOB, NEHCTBUS SKOJIOTHYECKHX (DaKTOPOB HA OPTraHU3MBEI,
MepeHoca BEIIECTB W TMOTOKAa JSHEPTMM B  DKOCUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHHW B OKOCHUCTEMAaX CBOEHM MECTHOCTH,

KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B OHochepe

YMeHue MNpUMEHSATh TOJNYy4YEeHHBIE 3HAHUS Uil OOBSCHEHHUS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUM, AJIs1 IPUHATHS MPAKTUYECKIX
pelieHnid B TOBCEAHEBHOW JKM3HM B IEMsIX oOOecredeHus
0€30IaCHOCTH CBOETO 37I0POBbS U 3I0POBbS OKPYKAIOIMIMX IIOICH,
COONIIOJICHUST HOPM TI'PaMOTHOTO TIOBEJCHHS B OKpY’Kalomien
NPUPOIHON cpefie; TMOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JIOCTIDKEHUM  COBPEMEHHOM  OMOJIOTMM Ui PAIlMOHAJIILHOTO

IIPUPOIONIOJIB30BaHNUS




YMmenue peuiaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4du, COCTaBJIATh

CXEMBI [epeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LI MUTAHUS)

YMeHue BBINONHATH J1a0OpaTOpHbIE U TpakTHYECKUEe paloThl,
coOmogaTh mpaBwia npu pabore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

o0opyoBaHEM

YMeHue KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTMYECKOTO  COJICpXKaHUS, BKIIOYAIONIYI0 IICEBIOHAYYHBIE
3HaHUA W3 Pa3NUYHBIX HCTOYHHUKOB (CMMU, HaydHO-TIOMYJSIpHBIE
MaTepHabl); PACCMaTPUBATH II00ATBHBIE SKOJIOTHYECKHUE MTPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHUIO

10

YMeHue co3aBaTh COOCTBEHHBIC MTMChbMEHHBIE M YCTHBIC COOOIICHNS,
000011125t 6M0TOrHYecKyt0 HH()OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO UCTIOJIb30BaTh MOHATHIHBIN anmapar OHoIoTun




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

buonorusa kak Hayka

1.1

buonorus — nayka o >xuBoil mpupoxae. Pomp Ouonorun B ¢GopMHpPOBaHUU

COBPEMEHHOW HayYHOH KapTHUHBI MUpa. CucTemMa OHONOTHYECKUX HAYK

1.2

Metozapl IO3HAHUS KUBOU MPHUPObI (HAOIIOACHUE, SKCIIEPUMEHT, ONUCAHHE,
U3MepeHue, Kiaccuukanus, MOJAEIMPOBAHUE, CTAaTHCTHYECKas oO0paboTKa

JTAHHBIX )

JKuBBIE CHCTEMBI K MX opraHu3anus

2.1

JKusbie cuctemsl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHus: ouonorun. CBoiicTBa

ouocucTeM U UX pa3HOOOpasue

2.2

VYpoBHHM OpraHu3aliid OMOCHCTEM: MOJICKYJISAPHO-TEHETUYECKHUM, KIETOUHBIMH,

OpraHU3MEHHBIH, MOMYJIMOHHO-BUIOBOM, YKOCUCTEMHBIH, OMOChepHbIN

XUMHYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUA COCTaB KIIETKM. XUMHUYECKHE 3JIIEMEHTBHI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Boga u MuHepaibHble BemecTBa. DOyHKIUMU BOABI U

MUHEpaJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHIECKOro OaaHca

3.2

benku. CoctaB u cTpoeHue OeNKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenuMble M 3aMEHUMBbIE AMHHOKHCIOTHI. AMMHOKHCIOTHBIA COCTaB.
Y pOBHH CTPYKTYpPbI OETTKOBON MOJIEKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buomormueckue
¢byHKIMU OEIKOB.

®depMeHThI — OHooruyeckre Karanuzaropsl. CTpoeHne GpepMeHTa: akTUBHBIN
neHtp, cyocrtpatHas cneruduuHocTs. Kodepmentsl. Buramunsl. Otiamuus

(bepMeHTOB OT HCOPraHMYCCKUX KAaTalIn3aTOpOB

3.3

VYraeBoasl: MOHOCaxapuas! (TIII0K03a, prudo3a U Ae30Kcupr003a), Jucaxapuabl
(caxapoza, JakTO3a) M MoaMcaxapuisl (Kpaxmaj, IVIMKOT€H, LEJUI0J03a).
Bbuonoruueckne GyHKINN YTIIEBOIOB.

Jlununel:  Tpurauuepuabl, crepounsl, ¢dochomunuapl. ['mapodubHO-
ruapodoOHbIe cBOMCTBa. buonmormueckue Qynkuun aunuaos. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpPBI HyKIEMHOBBIX
kucnotr. Crpoenne u ¢yukumuu JIHK. Crpoenne nm ¢ynxnum PHK. ATO:

CTpoeHue U (PyHKIIMU

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHs KIETOK

3.6

Knerka kak nienoctHas xuBasi cucrema. O0Imue Mpu3Haku KIETOK: 3aMKHYTast
HapykHast MeMmOpana, moinekyisl JIHK kak reneruueckuil ammapat, cucrema

cuHTe3a Oelika

3.7

Tumel K1€TOK: SyKapuoTHUecKas 1 mpokapuotuieckas. OcoOOEHHOCTH CTPOCHUS
npokapuoTudeckor kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTHUECKOM KIIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU WU

IpUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, ITIMKOKAJIUKC, UX
¢bynkuun. [Tnazmatudeckas memOpana, e€ cBoiicTBa 1 QpyHKImHU. LluTormnasma u
e¢ opraHouapl. OnHOMEMOpaHHBIE OpPraHOWABI KIETKU: SHIOIUIA3MaTH4ecKas
cerb (OIIC), anmapar ['onbmxu, au3zocomsl. lloayaBTOHOMHBIE OpraHOW[IBI
KJIETKM: MUTOXOHJIpUH, ITUIacTUbL. [IponcxoxkaeHne MUTOXOHAPUM U MJIaCTU.
Bugpr mnactua. HememOpaHHbIE OpraHOMIbl KJIETKH: PHOOCOMBI, KJICTOUHBIN

LIEHTP, PECHUYKH, )KTyTUKU. DYyHKIIUU OPraHOUIOB KIETKU. BKitoueHus

3.9

Snpo — peryisaTopHelii neHTp kieTku. CTpoeHHe sipa: siiepHas 000JI0uKa,

KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILKO. XpOMOCOMBI

3.10

TpancnopT BEeHIECTB B KIIETKE

X(I/BHGILCHTCJIBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WU METa0oIu3M. ACCUMWISINS (TUTACTUYSCKUN OOMEH) U
JTUCCUMIJISIUS (JHEPTeTUYECKUIl OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIiecca
MeTabonu3ma. Tunsl oOMeHa BemecTB: aBTOTPOQHBII 1 retepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAIEHUH SHEPTHU B KIETKE

4.2

®otocunres. CBeToBas u TeMHOBas (a3l hoTocunTesa. Peakiun porocunTesa.
DddexTuBHOCTH (poTOCHHTE3a. 3HaAUeHUE HOTOCUHTE3A IS )KU3HU Ha 3emiie.
Bnusiaue ycnmoBmii cpensl Ha (OTOCHHTE3 U CHOCOOBI TOBBILICHHS €O
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHUHTE3UPYIONIe OaKkTepuu. 3HAUYEHUE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

Ouneprerudeckuii oOMeH B KieTKe. PaciieniieHue BeIIecTB, BBIACICHHE U
aKKyMYJMpPOBAaHUE OSHEPrUM B KJIETKE. JTamlbl HHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KuciopoaHoe okuciieHne, Wik KJIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO OOMEHa




4.4

Peakimu marpuunoro cuHTte3a. [eHermueckas wuHpopmamms wu JHK.
Peanuzanus reneruueckoil MHPOpMauu B KIeTKe. ['eHeTUYeCKHii KO U ero
coiicTBa. Tpanckpunius — matpuunbiii cuate3 PHK. Tpancnsmus — Ouocuntes

6enka. KogupoBanue amunokucnot. Pois pubocom B OnocuHTese Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — BUpYyChl. Victopus oTkpeitust BupycoB (/1.U.
WBanoBckmii). OCOOCHHOCTHM CTPOCHUS W KHU3HEIEATEIHHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BBI3BIBACMBIC
BUpycamu. Bupyc nmmynoznedunuta yenoseka (BUY) — Bo30yaurtens CITN/a.

[TpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI

PasmHoxenue u WHIAWBUAYAJIBHOC PAa3BUTUC OPIraHU3MOB

5.1

KrneTounslii WK, WM >KA3HEHHBIM UK KiIeTku. WHTepdasza u MHUTO3.
ITporecchl, mpoTekatomue B uHTEpdasze. Perumkanus — peakust MaTpUyHOrO
cuareza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HAabOp — KapUOTHIL.
JIUIJIOWAHBIA ¥ TalyIOWJHBIA ~ XpPOMOCOMHBIE  HAa0OpBL.  XPOMaTHUIBI.
[uronorndeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBHUIYAIBHOIO pa3BUTHUSA
OpraHU3MOB.

Henenune xnetkn — Muto3. Cragum murosza. Ilpoueccel, mpoucxonsmue Ha

pa3HBIX CTAAUSAX MUTO3a. buonornueckuii CMbICII MUTO3a

52

@®opmMbl pa3MHOXKEHHS OPraHU3MOB: Oecrojoe M moyioBoe. Bunmel Gecronoro
Pa3MHOXXEHHUA: JEJIEHUE HAJBOE, INOYKOBAHHWE OJHO- M MHOIOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBEeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN
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[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECIOI0ro.
Meiio3. Crangum wmeiosa. I[lpouecchbl, mpoucxoisdmue Ha CTaausax Meiosa.
IloBenenne xpomocom B Meiioze. Kpoccunrosep. buonormueckuii cMbicia u

3HaYEeHNE MEN03a
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I"ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [1ooBbIe
JKEJe3bl: CEMEHHUKH U AMYHUKU. OOpazoBaHMe U pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaTo30m1, sIMIIEeKIIeTKa) — criepMaroretes u oorenes. OcobeHHoCcTH

CTPOEHMSI SIMLEKIIETOK U criepMaTo30u10B. Omnonorsopenue. [laprenorenes

5.5

NunuBuayanpbHoe  pa3BuUTHE  (OHTOT€HE3). OMOPHOHAIBHOE  pPa3BUTHE
(aMOprorenes). ITanbl IMOPUOHATTFHOTO PA3BUTHUS Y TIO3BOHOYHBIX )KHBOTHBIX:
npobiieHue, racTpysius, opraHoreHes. [loctaMOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HETPSMOE (TMYMHOYHOE). BiusiHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOIO PACTEHHUS: CTPOEHUE

CCMCHHU, CTalUN PASBUTUA




HaC.HeI[CTBCHHOCTB U USMCHYUBOCTb OPTaHNU3MOB

6.1

IIpenmer u 3aauun resetuku. Micropus pa3BUTHSA FeHETUKHU. BKiag poccuiicKux
u 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTonbl TEeHETHKU
(ruOpuIOIOTHYECKUN, LUTOTCHETUYECKUH,  MOJIEKYJIIPHO-TEHETUYECKHA).
OcCHOBHBIE FeHETUUECKHE MOHATHUS. [ eHeTHUeCcKasi CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpEeLIUBAHUI

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBIIEHHBIE . MeHmenem.
MoHOrHOpUIHOE CKpeUIMBaHUE. 3aKOH €IUHO0Opaszus THOPUAOB MEPBOTO
nokonieHusi. [IpaBuino MOMUHHpOBaHUS. 3aKOH pACHICTUICHUS TMPU3HAKOB.
l'umoTe3a unctoThl TameT. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpemrBanre. 3aKOH HE3aBHCHMOTO HACTIEOBaHUS MPU3HAKOB.
[{uToreHeTNYECKHE OCHOBBI JUTUOPHUIHOTO CKPEIIMBAHHS. AHAIM3UPYIOIICE
CKpemuBaHue. VICMoNb30BaHWE  AHAIM3HPYIOMIETO  CKPEIIUBAHUS IS

oTpe/ieNIeHUs] TCHOTHITA OCOOU

6.3

CuenieHHOoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HacjaeoBaHUI0 TIeHOB. Hapymienuwe croemieHuss TI€HOB B pe3ylbTare
KpoccuHroBepa. XpOMOCOMHasi TE€OPHs HACIEACTBEHHOCTH. ['eHeTHMueckue
KapThl.

I'enernka nosna. XpoMOCOMHOE OIpEIENEHHE I0J1a. AYyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHsle M rereporameTHsle opraHu3Mbl. HacienoBanue

IMPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BUbI M3MEHYMBOCTU: HEHACIEACTBEHHAs U HACJICICTBCHHAS.
Ponp cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XAapaKTEPUCTHUKA
MOJIU(UKAIIMOHHOH H3MEHYMBOCTH. BapualnMOHHBIM ps ¥ BapHallMOHHAS
kpuBasg. Hopma peaknum npusHaka. KoiaumdecTBeHHblE M KaueCTBEHHBIE

MPU3HAKY U UX HOpMa peakuuu. CBOHCTBA MOIU(UKATMOHHONW U3MEHUUBOCTH

6.5

HacnenctBenHas, Wi TEHOTHIIMYECKas, WM3MEHYMBOCTh. KoMOMHAaTHBHAs
M3MEHYMBOCTh. MeHo3 W TMOJIOBOW MpOLECC — OCHOBAa KOMOMHATHBHOMN
M3MEHYMBOCTA. MyTanmoHHas M3MEHYMBOCTh. Kiaccudukamuss MyTanuii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYUHBI MyTaluil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKHUX DPSJIOB B HACIEJICTBEHHOW H3MEHYHMBOCTH

H.U. BasunoBa

6.6

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETHKHU
4eJI0BEeKa: reHeaIOTHYeCKU, OJIM3HEIIOBBI, IIUTOreHETUYECKUI,
OMOXUMHUYECKUH, MOJEKyJspHO-reHeTHueckuil. COoBpeMEHHOE OIpeeeHne
TEHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHKE, B TOM YHUCIIE C
noMonipio II[P-ananu3a. HacnenctBeHHble 3a00JjieBaHUs YEIOBEKA: I'CHHEIC

6osie3HH, OOJIE3HU C HACJIEACTBEHHON MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




6one3nn. ComMaTHYECKHE M TeHEpaTHBHbIE MyTalMH. [IpUHIMIIEI 370POBOTO
o0paza >KM3HM, [MATHOCTUKH, TNPOMUIAKTUKH U JICUCHUS T'€HETUYECKUX
Ooe3Hei. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIUIMHCKOW TEHETMKH B TNPEJOTBPAIICHUH M JIEYEHHMM TE€HETUYECKHX

3a00JI€BaAHUI YETOBEKA

Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenexkuusi Kak Hayka M IpOLECC. 3apOKJIEHUE CEJIEKLUUU M JOMECTHUKALMA.
VYuenne H.M. BaBwioBa 0 IIeHTpax NPOUCXOXKIEHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOKAEHHS JOMAIIHUX )KUBOTHBIX. CopT,

opo/ia, IMTaMM

7.2

CoBpeMeHHbIE METOBI CEIEeKIMU. MaccOBbI M MHAMBUIYAJIbHBII OTOOPHI B
CEJIEKIIMM pacTeHMM M KUBOTHBIX. OLEHKa sKcTepbepa. bianm3zkopoiacTBeHHOE
ckpeuBanue — MHOpuauHr. Yucras nuHus. CKpeuMBaHWE YHCTHIX JHMHUH.
I'ereposuc, unu rubpuaHas cuna. HepoacTBenHoe ckpelyBanue — ayTOPHIUHT.
Otnanénnas rulOpunuzaimuss U e€ ycrnexu. VICKYyCCTBEHHBIM MyTareHes u
[IOJIyYEHUE IOIUIUIONIO0B. JIOCTHIKEHHs CENEKUHUHU PACTCHHUM, >KMBOTHBIX U

MHUKpPOOPTraHNU3MOB

7.3

buorexHonorust kKak OTpacib NPOU3BOACTBA. ['€HHAs WMH)KEHEpHs. OTallbl
coznanust pexkomOuHantHoW JIHK u Tpancrennsix opranmsmoB. Kierounas
nnxeHepus. Kierounble KynbTypbl. MEKpPOKIOHAJIbHOE  PpPa3MHOXKEHHE
pactenuil. KioHMpoBaHHME BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SICTBEHHBIX
OpraHu3MoB. DKOJIOTHYeckhe U 3tudeckue npodiembl. MO — reneTnuecku

MOJU(UIIMPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJOLMOHHAA OUOIOT U

1.1

DBOIIIOLIMOHHAS TEOpUs M €€ MeCTO B OMOJIOTHH.

CBugnerenscTBa  3BOMOLUH.  [lajJeoHTONOrMYecKHe:  IMOCIIEA0BATEIbHOCTh
MOSIBIICHUSI BUIOB B TaJICOHTOJOTMYECKOW JIETONMHCH, MEPEXOIHBIE (HOPMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH u (prop MaTepuKoB u
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJCTBA M pPa3lIu4Ms SMOPHOHOB pa3HBIX
BUZOB  TO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTMYHbIC, pPYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYyJISPHO-




OHMOXMMUYECKUE: CXO0ACTBO MCXAaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomtonmonHass Teopuss Y. JlapBuna. IlpeanoceuikM  BO3HUKHOBEHHS
JapBUHHU3MA. [IBMOKyIIME CHIIBI 3BOJIIOLMHU BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOKEHHUE IIPU OTPAHUYEHHOCTU PECYPCOB, HEOIIPEACIEHHAS U3MEHUYUBOCTb,

6opb0Oa 3a CylIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Tteopus HBomonuu (CTD) M OCHOBHBIE €€ TOJIOKEHMS.

Muxkpossontouus. [lonysinus kak eqMHULA BUAA U YBOJTIOLIMU

1.4

JBxyue cuibl ((pakTopbl) SBOJIOLMK BUAOB B mpupoje. MyTarmoOHHBIN
nporecc U KOMOMHATHUBHAS M3MEHYMBOCTh. [lOmy sIMOHHBIE BOTHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — HANpaBIsIomuil pakTop
3BOTIONNHU. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yinbTaT 3Bojionuu. [Ipumepsl
pUCIIOCOOTICHUH Y OpraHu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun wu  BugooOpazoBanme. Kpurepum Buga. OcHOBHBIE  (OpPMBI

BUZ000pa30BaHus: reorpauyeckoe, SKOJIOrHIecKoe

1.5

MakposBomtonus.  DPopMbl  3BONIONMU:  (UIIETHYECKas, JAUBEPTreHTHasd,

KOHBEpreHTHasl, napasienbas. HeoOparuMocTs 3BOMIOIMN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe

2.1

JloHay4yHbI€ TPEICTaBICHUS O 3apOXKACHUM >KHU3HU. HaydHble runoressl
BO3HUKHOBEHHUS KHM3HH Ha 3emiie: abMOoreHe3 W MaHCIepMHsa. XUMHUYEcKas
IBOJIIOLIMS. OKCIEPUMEHTAJIbHOE IOATBEPKACHUE XUMHUYECKOW 3SBOJIOLMH.
Hauanbnble stansl 6uonorndeckoit ssomonuu. I'unoreza PHK-mupa. Ilepsoie

KJIICTKHU U UX 3BOJJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo 3pam U nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickasi 3pel. llanmeo3oiickas spa u e€ mepHOAbl: KEeMOPHUICKHIA,
OpIOBUKCKUMN, CUIYPUUCKUH, JIEBOHCKUM, KAMEHHOYIOJBHBIM, IIEPMCKUMU.
Me3so30iickas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3zoiickass »3pa u €€ TmepuoAbl: NAJICOrCHOBBIM, HEOr€HOBBIN,
AHTPOIIOI€HOBBIA. XAapaKTEpPUCTHKA KIMMAaTra MU I'eOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl HBOJIOIMH PACTUTEILHOTO U 5KUBOTHOTO MUpPa. ApoMOp(o3bI
y pacTeHMid M >KMBOTHBIX. [losiBIeHME, paclBET U BbIMUpAHHUE I'PYII JKHUBBIX

OpraHu3MOB
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Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe »dBoolMH. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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DOBouoLus yenoBeka. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mpeicTtaBiIeHUN O
MPOUCXOXKACHUU YelloBeka. MeToabl m3ydeHus: aHTpornoreneza. CxoncTBa u
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.

JiBxyuue cuitel (pakTopbl) anTponorenesa. HaciaencTBeHHass '3SMEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOmecTBeHHBIN 00pa3 XKHU3HH, M3TOTOBJICHUE OpYIUil

TpyJa, MBIIUICHUE, PEYb

2.5

OCHOBHBIE CTaJMM U BETBM 3BOJIOLUHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenslid, YenoBek MNpsAMOXondlui, YenoBeKk HeaHIEpTaIbCKUM, YenoBek
pa3yMHblid. Haxonkyu MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHU, 00JIacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

2.6

YenoBeueckne pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPONCOUIHAs (eBpa3uiickas),
HETpO-aBCTPAJIOUIHAS (axBaTropuasibHas), MOHTOJIOMIHAs (a3uarcko-
amMepuKaHckas). YepThl MPUCTIOCOOIEHHOCTH MPEICTABUTENCH YeIOBEYECKUX
pac K YCIOBUSIM CyILIeCTBOBaHMsS. EnuHCTBO uenoBeueckux pac. Kpuruka

pacuzMa

OpraHusMsbl 4 OKpy»XKarouias cpeaa

3.1

DKoJjorus Kak Hayka. 3aJaud U paszeibl dKOJOTruu. MeToapl 3KOJOrnYecKuX
UCCIIeIOBaHUM.  DKosornyeckoe  MupoBo33peHue.  Cpensl  oOUTaHUsA

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3YyIIIHAA, [TIOUYBCHHAs, BHYTPHOPraHU3MCHHAA
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Okonornyeckue  (akropel. Kiaccudukamms sKomorudeckux — (HakTopos:
abuoTtnyeckne, OMOTUYECKHE W AaHTPONOreHHbIe. JIeWCTBUE SKOJIOTHYECKUX

(axTOpOB Ha OPraHU3MBbI
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AbGunoTtnueckue (GakTopbl: CBET, TEMIEpaTypa, BIAKHOCTh. POTOMEPHOAM3M.
[TpucnocoOneHuss OpraHu3MoOB K JCHCTBHIO a0MOTHYECKUX (HaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue ¢axtopsl. Buapsl 6MOTHUECKUX B3aUMOJCHCTBUN: KOHKYpPEHIIHS,
XMITHAYECTBO, MApPa3UTU3M, MYTyaju3M, KOMMEHCAINW3M (HaXJeOHHUYECTBO,
KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEUTpajau3M. 3HaYeHHEe OHOTHYECKHX

B3aUMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKU MOIMyJIAIHUH. OCHOBHBIE IIoKa3aTciin
HnomyJiinuu: 4YuCJICHHOCTL, IJIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTL, HPHUPOCT,

MuUrpanus. I[I/IHaMI/IKa YUCJICHHOCTHU IOMYJIAIIUHA U eé peryisanusa

COO6H.I€CTB21 " 3KOJOTIMYCCKUC CUCTEMBI




4.1

CoobmiecTBo Opranu3smMoB — OuoreHo3. CTpykTypbl OuoLieHO3a: BHIOBaf,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-nomMuHanTel. CBS3U B

OHOIIEHO3E

4.2

DKojorudeckre cucrembl (dKocuctembl). lloHsaTne 00 2JKocHcTeMe W
ouoreorieHo3e. DYHKIIMOHAIBHBIE KOMIOHEHTHI IKOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopoT BeliecTB M TOTOK OJHEPrUu B
skocucteme. Tpodudeckue (MUIEBLIC) YPOBHU YKOCUCTEMEI. [IHieBkie enu u
cetn. OCHOBHBIE TIOKa3aTeNIM JKOCHCTEMBI: Ouomacca, TPOIYKIIHSL.
DKOJOTHYECKHE MUPAMUIIBI: TPOIYKIINH, YHCIEHHOCTH, Onomacchl. CBoCTBa

9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETYJISIMsL, pazButue. CyKueccus

4.3

IIpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPONIOTEHHBIE ~ JKOCHCTEMBI. ATPO3KOCHUCTEMBL. YpOo3KoCcHCTEMBI.
Buonoruueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akrop ycToHumBOCTH 3KOocucTeM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.U. Bepnaackoro o Oumoctepe. ['paHuubl, coctaB M CTpyKTypa
o6uocdepsl. XKupoe BemecTBo U ero pyHkiuu. OcobeHHOCTH OHOChephl Kak
rI00anbHOM SKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE W OOpaTHas CBS3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMUYECKUE IMKIIBI JIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Ouochepe 3emnn. AHTponoreHHbIe M3MEHEHUs B Ouocdepe.
['mobGanbHBIE YKOJIIOTHYECKUE TIPOOIIEMBI.
OcHOBa palMOHAJBHOTO YIMPABJICHUS TPUPOAHBIMH peCypcaMd H HX

ucnoib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

buonorus, 10 knacc. Ilaceunuk B.B., Kamenckuii A.A., PyOuos A.M.
AxuuonepHoe o6omectBo "M3narensctBo [IpocBemenue"
buonorus, 11 knacc. Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M.

AxnuonepHoe o6omectBo "M3narensctBo [IpocBemenue"

METOIUYECKHUE MATEPUAJIBI UISA YUUTEJISA
https://fipi.ru/metodicheskaya-kopilka/metod-rekomendatsii-dlya-slabykh-

shkol#!/tab/223974643-6

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://myschool.edu.ru/

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