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HOACHUTEJIBHAS 3AIITMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJIOTMM TEOPETHUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAX0I0B K (DOPMHUPOBAHUIO COJAEpkKAHUS Yy4eOHOTo MpeameTa
«buonorus» cocraBwin: KoHuenryainbHsle mnonoxkenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIEH, COJepKaHMs, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obOmero oOpasoBanuss B Poccuiickoit ®enepauuu, a TakXKe IMOJOKEHUS O
cnenuguke OMOJIIOrHH, €€ 3HAYCHUH B NMO3HAHUU KMBOU MPUPOABI U 00ECIIeUeHUH
CYLIECTBOBAaHUS 4YeNoBedeckoro oodmiectBa. CoriacHO Ha3BaHHBIM IMOJIOKEHHUSM,
OTpeJeieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpeacTaBieHWe O Uesx, 00 oOuei
CTpaTeruu OOy4YeHUs, BOCIHUTAHHMS U Pa3BUTUSA OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mpeamera «buonorus», ompenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pacopeleieHue Io pasjeiraMm U Temaw,
PEKOMEHIyeMYIO TMOCJIEI0BATEIbHOCTh M3YUYEHHUsI y4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHbIX W BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTMKH 0Opa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvme mno OuWONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
NEeSTENbHOCTU/Y4eOHBIX JCHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 0a30BBI YPOBEHb) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojgapss yeMy B Hel
IPOCMATPUBAETCS  HAMPABICHHOCTh Ha pPa3BUTHUE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHUEM K OKpY’Kalollell NpupoJHOU cpere.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakKe 3HaAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIECCOB B MPOrpaMMe MO OMOJOTUH YAEICHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPO(UIAKTUKN HACICACTBEHHBIX 3a00JICBaHWU YEJIOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMYECKH
LIEJ€CO00Pa3HOro MOBEJIEHUS B OKpYXaroWEed MNPUPOAHON cpene, aHaiusa
BIIUSTHUSL XO3SHUCTBEHHOW CSATEIBHOCTH YEJIOBEKAa HA COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHMSI K TIPUKIIATHON HAMIPaBICHHOCTH
y4yeOHoro npeamera «bHOIOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUM ISl pEIIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHusA, KOTOpass mpenanonaraerT (GopMUpoBaHHE Yy  OOyYarOIMIMXCS
CIIOCOOHOCTH aJaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOImero o0pa3oBaHUS 3aHUMAET BaXHOE
Mecto. OHa oOecrneunBaer QopMupoBaHUE y OOyYarOIIMXCS MPEICTaBICHUN O
HAay4YHOM KapTUHE MHpa, pacliupser U o0oOLaeT 3HaHUSA O JKUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO31AET
yCIOBUSL  JUIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MpuUponbl, (OpMHPOBaHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro obpasza
KHU3HU, IKOJIOTMUECKOTO MBIIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbioe 3HaueHne OUOIOTUS UMEET TaKXKe JJIs pelIeHUS] BOCIIUTATENIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpeJHero  oOmero oOpa3oBaHUs,  COLMATU3ALNUU
oOyuaromuxcs. M3ydyenne 6uonorun obecrneyuBaeT yCaoBHUsS sl (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAI[MOHHBIX W  HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET HHTETpaliyd OHOJOTMYECKUX 3HAHUHA C
NPE/ICTABIICHUSIMHA U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. HazBaHHble MOJOXKEHHUS] O MpeIHAa3HAYeHUH Y4eOHOro mpeaMera
«buonorus» CcoOCTaBWJIM OCHOBY [IJisi ONpENENEHUsT MOAXOI0B K OTOOpYy H
CTPYKTYpPUPOBAaHHIO €T0 COJEpXkKAaHUA, TMPEJICTABICHHOTO B IIpOorpaMMe IIO
OHMOJIOTUH.

Otb6op comepkanusi yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs AOKHBI OCBOWTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00mIeH KyJIbTYphI, OIPEACIAIONIUE aJIeKBAaTHOE IOBEJCHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOIHOU cpejie, BOCTpeOOBAaHHBIE B IOBCEIHEBHOU
KU3HU W MPAKTHYECKOU JaesTenbHOCTH. Oco00oe MECTO B ATOM cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHHU3alUu
OMOIOrMYecKoro 00pa3oBaHusl.

CtpykTypupoBaHHE COAEpXaHHUs yuyeOHOro marepuaia B Iporpamme IO
OMONOrMM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX KUBOU MPHUPOJIBI, O €€ YPOBHEBOW OpPraHM3AlUU U
IBOJIIOLIMHU. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruosnorus kak Hayka. Meroasl
HAy4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Ouosiornueckas cucreMa», «CucrteMa ¥ MHOroo0Opa3ue OpraHMYeCKOro MHpay,
«IBOJIONHUS KUBOU MIPUPOIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyuenuss yueOHoro mpeamera «buonorusi» Ha 6a30BOM YpoBHE —
OBJIaJICHHE  OOYyYalOUMMHUCA  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHU3allMy KUBBIX CHUCTEM PA3HOIO0 paHra ¢ MpUOOpEeTEeHUE YMEHUM
UCIIOJIB30BaTh 3TH 3HAHUS JJISI TPAMOTHBIX JEUCTBUH B OTHOIICHUU OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npenmera «buosmorusi» Ha 6a3oBoM
YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3UH U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXcs TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIIECCe aHadu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJACH W TOJXOJOB K HM3YyUYCHHIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy oOOydarommxcs oO0meil KyJabTypbl, (YHKIIMOHATBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SBJICHHS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABl HA OCHOBAHMM 3HAHUW M OIbBITa, MOJYYEHHBIX MPH
U3y4eHUH OUOJIOTHH;

dopMupoBaHue y OOydYalOmMUXCS YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWW B TMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHMSI YEJIOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIOICHUS STHUECKUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWN JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESATEIbHOCTH MO OTHOUIEHUIO K OKPY’KarolIel cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWUE U COONIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI O0S3aTENbHBIM yUEOHBIM MPEIMETOM, BXOMISIINM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHbIE TIPEAMETHI.



JI1s1 u3yuenus 6uogoruu Ha 0a30BOM YpOBHE CpeHEro o0Iero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 gac B Hezel10).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puinocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMUPOBAaHWM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMKMCAHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[optperst: Y. dapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M NpakTHYEeCKHEe PaAdOThI:

[Ipaktudeckass pabora No 1. «Mcmonp3oBaHuE pa3IMUHBIX METOAOB TIPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. )KuBble cucTeMbI M MX OPraHu3aIusi.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHbIN, MOMYJSLMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanmnu:

Tabnuel u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», « Y POBHHU OpraHU3aIuU
KUBOU MPUPOIBI».

O6opynoBanue: Mojieab MmoJiekyibl JITHK.

Tema 3. XumMu4eckuii cocTaB U CTpOeHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XHUMHUYECKUE OJJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MMHEpaJbHBIX BellecTB B KieTtke. llommepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amenumMble 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (IE€pBUYHAsA, BTOpHUYHAs, TpPETHUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorndeckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. BuramuHsbl.
OTnnuus pepMEHTOB OT HEOPraHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJOK03a, pubo3a ©  Je30KCHpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl  (Kpaxmani, TJIUKOTeH,
1esIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qgocoaunuasl, crepounbl. ['uapoduIbHO-
ruapopoOHble cBoiicTBa. buonornueckue Qynkumu aunuaoB. CpaBHeHHE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xkucnorsl: JJHK wu PHK. Hykneotnaer — MoHOMEpBI
HykJ1enHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JJHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kierke. Kierounas Teopust — npuMep B3auMOAeHCTBUS
uaeil 1 PakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUs KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe mTpU3HAKU KIIETOK:
3aMKHYyTasi HapyxHas memOpana, mosekyisl JIHK kak renernueckmii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapHOTHYECKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHUusl TpoKapuoTHdecKkor kieTku. Kierounas crenka Oaktepuil. CtpoeHue
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >XKMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢ynkiuu. [Tnazmaruueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. [luromnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[Ipoucxoxxaenne MHUTOXOHApPUK W TuiacTud. Bunbl 1mactua. HememOpannble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHblii HeHTp kineTku. CTpoeHue sjpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

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

Juarpammsel:  «PacnpeneneHne XMMHYECKHX J3JEMEHTOB B HEXXHUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmuer 1 cxembl: «llepuoamdeckas TabnHMIIa XUMUYECKHX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOIbI», «brnocunTtes 6enkay, « CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenne dhepmenta», «HyknennoBsie kucinotel. JJHK», «CtpoeHne MoseKysbl



AT®», «CTpoeHHE YKapUOTHYECKOM KIETKM», «CTPOCHHUE KUBOTHOM KIIETKWY,
«CTpoeHHE pacTUTENbHOU KIETKU», «CTpoeHUuE MNPOKAPUOTHUUECKON KIIETKUY,
«CTpoeHue sapa KIETKN», «YTIIEBOABD, «JIumubm.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME ISl MPOBEACHUS
HaOJIOJICHUM, HW3MEPEHHM, DKCIIEPUMEHTOB, MHUKpOIpEnapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTUYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOEHHsI KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. 7/KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIIeCcTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOTrO Ipolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMM B TMOHUMAaHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbId. Posib ¢pepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHOBasg ¢as3pl (orocuHte3a. Peakuuu
doTtocunTe3a. IdpdekTuBHOCTH PoTOoCcHHTE3a. 3HaUeHHE (HOTOCHHTE3A IS JKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeipl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAaUeHHEe XeMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BelecTB, BBIIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenne m ero Buabl. KUCIOpogHOE OKHCIECHHE, WM KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe bochopunupoBanue. OddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHeTndeckoil uHMOpMAIMU B KIETKE. | €HETHYECKUH KOA U €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pombp pubocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS] U HKU3HEHHOTO LHKJIa BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bozoynurens CIIM]/la.



OOpartHas ~ TpaHcKpumiusi, peBepraza W  uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpers: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzmy», «MUTOXOHAPUSY,
«HepreTuyeckuii ooMen», «Ximopormiacty, «Dorocunred», «Ctpoenune JJHK»,
«Ctpoenue U GyHKIIMOHUpPOBaHUE reHay, «CuHTe3 O0enkay, «I 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xuzHeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiusy,
«buocunres 6enkay, «CTpoeHUE KIETKN», Mojeib cTpyKTyphl JJHK.

Tema 5. Pa3MHoKXeHNe 1 MHAUBUAYAJTBHOE PAa3BUTHE OPTAaHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Iporecchl, mpotekatonue B uHTepdaze. Perukarus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JlunimonaHBId M TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPOMAaTHIBI.
[{uTosornuecKke OCHOBBI PAa3MHOXKEHUA U HUHAUBUIYAJIBHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muto3. Cranun mutoza. llpoueccsl, nmpoucxonsdine Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubeNb KJIETKH — aroITo3.

@dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe u mojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS1 CETEKIINH.

[TonoBoe pa3MHOKEHUE, €r0 OTIUYHS OT OECIIONOTO.

Meito3. Cragum Meito3a. IIporecchl, nmpoucxoisiine Ha CTagusx Menosa.
[ToBenenne xpomocom B meno3e. KpoccuHrosep. buonormuecknii CMbICT U
3Ha4YECHUE MEH03a.

lameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sIMIHUKU. OOpa3oBaHHWE W Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30u]l, SIMIEKIEeTKa) — CIIEpMATOr€He3 U OBOIEHE3.
OcCOOEHHOCTH CTpOEHHUS SAWIEKIETOK W crnepMaro3ougoB. OmioI0TBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtambl SMOPHOHATBLHOTO PAa3BUTHS y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pa3Burne pactenHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DPOpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «JleneHnue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerouneii nmukin», «Pemnmukanua JHK», «Mutosy,
«Menosz», «llpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MIIEKOIUTAIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MHUKpPOIpENapaThl «CrniepmMaTo30u bl
MJICKOTTUTAIOUIETO», «SHeKneTka MiIeKonuTamero», «KapruokuHes B KIETKaX
KOpEIllKa JyKa», MarHuTHas MOJeb-alruiukanusa «JleleHue KIeTKu», MOJIEIb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHblie M NpakTHYEeCKHEe PAdOThI:

Jlaboparopnasi pabora Ne 3. «HaGmiomenwe MuTOo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHUYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. Posb nurosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiIam pocCHHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TEeHETHKH (TUOPHUI0IOTHUYECKUH,
OUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUYECKN). (OCHOBHBIE TI'€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMas B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaeneMm.
MonHorubpuaHoe CKpeluBaHue. 3aKOH €IMHOO0Opa3usi THUOPUIOB TIEPBOTO
nokoneHus. IlpaBuno gomuHUpoBaHUs. 3aKOH paCIICIUICHHUS [PU3HAKOB.
I'unioresa yncrotel ramer. 11oy1HOE ¥ HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHernueckre  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemuBanue. Mcnonap30Banne aHaATM3UPYIOIIEr0 CKPENMBAHNUS
TUTSI OTIPEICIICHUS TEHOTHITA OCOOM.

CuemienHoe  HacnenoBanwe mnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHUIO T'eHOB. HapylieHne cuemnieHus reHOB B pe3ysbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHasi TEOPUS HACJICICTBEHHOCTH. | €HETHUUECKNE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAENEHNE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHbie OpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MMOJIOM.

N3menunBoCcTh. BUabl N3MEHUNBOCTHU: HEHACIIEICTBEHHAS! M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEpUCTUKA
MOU(DUKAIMOHHON U3MEHUYMBOCTH. BapuanimoHHBIN psiji U BapualliOHHAsI KpUBAs.
Hopma peakunun npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbIC NMPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBeHHasi, wiM TeHOTUNHUYECKas, W3MEHUYMBOCTh. KomOuHaTHUBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM MmpoliecCc — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTU. MyTanoHHasi u3MeHUUBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YuHbBI MyTaluid. MyTareHabie (hakTophl.
3aKOH rOMOJIOTUYECKUX PSAJIOB B HacHeACTBeHHOW n3menunBocty H. . BaBumnoga.

BnesnepHas Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uyenoeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKU
YeJIOBEKA: TeHeaIOTHUYECKUM, OJTU3HCIIOBBIHM, [IMTOICHETHYCCKHUI, OMOXUMHYCCKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOe OnpeeeHNe TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJI€ C MOMOIIbIO
[M[IP-ananu3a. HacnenctBennble 3a0o0yieBaHUSI 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
0OJIE3HU C HACJEJACTBEHHOW MPEIPacioiOKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeTIOBeKa.

JdeMoHcTpanmnu:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpuaHoe  CKpemuBaHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILIUBAHUSA, «Meiio3y,
«B3auMoelcTBUE  AJUIEIBHBIX TE€HOBY», «l'€HETMYEeCKHE KapTbl PaCTECHUH,
KUBOTHBIX U 4ellOBeKa», «l'eHeTuka mona», «3aKOHOMEpPHOCTH HacJeAOBaHUS,
CUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka W KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas HW3MEHYHBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MOAETU-ANIUIMKANNA  «MOHOTHOPHUIIHOE CKpEITUBAHUECY,
«Henonunoe noMuHupoBaHue», «JlurubpunHoe ckpeuuBanue», «llepekpéct



XpOMOCOM», MHKPOCKOIl U MHKporpenapar «/[po3oduia» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble H IPpaKTHYECKUE padoThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

JlaGopatopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe W aHaIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MPOILECC. 3apOKIEHUE CENeKUMU U JOMECTHUKAIUS.
Yyenne H. WM. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS U MHOrooOpasus
KyJbTYpPHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHHS JOMAIIHUX XUBOTHBIX. Copr,
opo/ia, TaMM.

CoBpeMeHHbIE METOIbI CeNeKInU. MaccoBbIi U MHIUBUIYaTbHBIN OTOOPHI B
CEJICKIIMM PACTEHUM M >KUBOTHBIX. OlleHKa 3KCTephepa. bBIM3KOpOICTBEHHOE
ckpemBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JUHUM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VCKyCCTBEHHBIH MyTareHes U
NOJIy4YEHUE TOJUIUIONAOB. JIOCTMKEHUSI CEJNeKUUH PACTEHUHM, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kak oOTpacib NpPOWU3BOACTBA. ['€HHas HMHKEHEpHs. OTalbl
co3nanus pexomOuHantHOW JIHK wm Tpancrennsix opranusmoB. KierouHas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTudeckue  npobimempl. MO -  reHeruuecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpauuu:

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

Tabmuuet u cxembl: kKapta «lIeHTpBI MPOWCXOXKACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «Ilopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuit», «Otnanéunas rudpuauzanus», «Padotsl akanemuka M. ®@. liBanoBay,
«llonummonaus», «OObEeKTh OuOTEXHOJNOTUW», «KileTouHble KynIbTYypbl U
KJIIOHUpOBaHue», «KOHCTpyupoBaHueE U MEPEHOC FEHOB, XPOMOCOM.

O6opynoBaHue: MYJISI)KH TUI0JIOB U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IPpaKTHYECKUE padoThI:

Okckypcuss «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CEJEKIUU PACTEHUUA U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, J1TAOOpPAaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIMOHHAS OMOJIOT USI.

[IpeanochIKu BO3HUKHOBEHUS ABOJIOIMOHHOW TEOPUHU. DBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHUE HBONIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMIOIMHU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BUJIOB B MaJICOHTOJOTMYECKOM JICTOMHMCH, TEPEXOJHbIC (OPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M Pa3Iuuusi SMOPHOHOB pPa3HBIX BHUJOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, aHAJIOTUYHbBIC,
PYyIMMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0ONMYECKUX NyTeH y BCeX
OpTaHU3MOB.

OpomounonHas Tteopust Y. JlapBuna. IIpeamnocbuikd BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYCHHOCTH PECYPCOB, HEOIpeAes€HHAass U3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Botonun (CTI) u €€ OCHOBHBIE MOJI0KEHUS.

MuxkposaBosorus. [lomyssiius kak eAMHUIA BUAA U SBOJIOLUU.

JIBkymiue cuibl ((pakTophl) SBOJIOIUK BHJIOB B MpUpojae. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbI 0TOOp — HampaBisoOmuil QakTop dBOMIONUU. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BHUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHN:  (QriieTHYECKas, IUBEPreHTHA,
KOHBEpPreHTHasi, napauienbHas. HeoOpaTuMoCTh 3BOIOLINH.

[IpoucxoxaeHue oT HeclenHalIn3upPOBAaHHBIX MpenakoB. [Iporpeccupyroias
crieruanu3anys. AJanTuBHAS paararius.

JdemMoHcTpauuu:



[loptpersr: K. JInnnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckui, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «DopMbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpToB pacTeHUI»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

M3MEHYUBOCTEY, «Apomopdo3bl», «Mamoamantamuny», «OOImas aereHepamus,
«/IBmxkymume cunbel sBomouun», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsuna», «bopsba 3a cymecrBoBanue», «lIpucnocobIeHHOCT OPraHUu3MOBY,
«["eorpadpuyeckoe B11000pa3oBaHuEe», « IKOJIOTHUECKOE BUA00OPa30BAHUEY.

O6opynoBaHue: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIMIAMH OKPACKH,
HA0Op TJIOJIOB U CeMsH, KoJulekuus «[IpuMepbl 3alllUTHBIX MPUCTIOCOOTCHUHN Y
KUBOTHBIX», MOJEIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHHEe roJJI0BHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckass kapra wMupa, KoyUieKius «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTEeHWi», Mojaenb anmukanus «llepexpéct
XpOMOCOM», BJIaxHble TmpenapaThl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «Jpo3zoduia» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHble M NpakTHYEeCKHEe PAdOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHAOB 1O MOP(}OIOTUYECKOMY
KPUTEPHUIO».

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. BosHnkHOBeHHMe M pa3BUTHE KM3HU HA 3emuie.

JloHay4dHblE TPEACTAaBICHUS O 3apOXKICHUM KW3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOHN 3BoJfonuu. HauanpHble 3Tanbl
ouonornyeckoit »Bonrornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE IMPOTOKJIETKU. llepBble KIETKM W HX SBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o ’pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. l[laneosoiickass spa u €€ mnepuoabl: KeMOPUNUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa v €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30iickass »pa W €€ 1nepuoApl: NAJCOr€HOBBIM, HEOICHOBBIM,
AHTPOIOTEHOBBIM.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHU U
*KUBOTHBIX. [l0siBIIEHME, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECcKOro Mupa Kak OTpaxkeHHe »3Borounud. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONOJIOT U KaK Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (QakTopbl) — aHTPOINOIreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM oTOOp. OOImecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAaIUM U BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONMUTEKH, YeaoBek
ymenbi, Yenosek npsaMoxomsumumi, YesoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbIii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachbl:  €BPOINEOUAHAsS
(eBpasmiickasi), = Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOONEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHSM CYHIECTBOBaHUSA. EJMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanmuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! U cxembl: «Bo3HnukHoBeHue CoJiHEUHOM cUCTEMBI», «Pa3BuTue
opraHuyeckoro  mupa», «PactutenbHas ~ kietka», <« KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMAa OpPraHUYECKOro MHpay,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHMSI YEJIOBEKAa U YEJIOBEKOOOPA3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «llpeBHenmmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymsku  «[Ipoucxoxnenwe  4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONA, HEaHJepTaiblla, KPOMAaHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpYIud TMEepBOOBITHOTO YeNOBEKa (KaMHU-YOIITIEPHI,
pyomma, ckpebjia), TeOXpOHOJOTHYeCKas TaOauIa, KOUICKIUS «DOopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble U MpaKkTHYeCKHE PadOThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mMbl 4 OKpY:KalIIAs cpeaa.

DKOJIOrUS KaK HayKa. 3ajayd U pa3Jesbl DKOJIOTMU. MeToIbI SKOIOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHA OpPraHU3MOB: BOJIHAs, HA36MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus >SKoJOrH4eckux (HakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHU3MOB K  JEMCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepanus,
MyTyalau3M, KOMMEHCadu3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aMMOJEHCTBUN [JIsl CYILIECTBOBAHUS
OpPraHU3MOB B MMPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH momyysiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMuKa YuCICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoncTpanmuu:

[Toptpetsl: A. 'ym6oasaT, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxemsl: kapra «[Ipupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3mMoBy», «®oronepuoauam», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJSAIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpakTUYeCKHe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padota Ne 2. «I1oAcUY€T MIOTHOCTU MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHUN».

Tema 4. CooduiecTBa U 3KOJIOrHYeCKHE CHCTEMBbI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momunantel. CBsS3U B
OouoreHose.

Dkoyioruyeckne cucteMbl (3KkocucTembl). [loHsiTHe 00 »3KocucTEME W
ouoreonenoze. DyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MIPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIEeCTB U MOTOK PHEPTHHU B SKOCHCTEME.
Tpopuueckue (mUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble 1ENu W CEeTH.
OcHOBHBIE TIOKa3aTeau SKOCUCTEMBbI: Omomacca, NPOAYKIHUSA. OKOJOTHYECKUE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, OunoMaccbl. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTh, cCaMoperyJisinus, pazsurue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHbIE ~ 3KOCHCTEMBI.  ATPO3KOCHCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTtop ycToiunBocTU dKocucteM. CoxpaHeHHe
OMOJOTMYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. 'panuiipl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBoO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM 3KocHCTeMBbl. J{MHaMHueckoe paBHOBecHMe W oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yIyiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouocepe 3emiin. AHTPOIOTeHHbIE U3MEHEHUS B Orocdepe.
['mo6abHbIE 9KOTOTUYECKHE MTPOOTIEMBI.

CocymiecTBoBaHue MIPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6nopa3zHooOpasusi Kak OCHOBa ycToMuMBOCTH Onocdepsl. OCHOBA PaIMOHAIBLHOTO
yOpaBI€HUs TNPUPOAHBIMU pPECypcaMHM M HUX UCHOIb30BaHUE. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmnu:

IToptpetsr: A. k. Tencnu, B. H. Cykaués, B. U. BepHanackuii.

Tabmumper u cxeMmbl: «IlumeBple nenu», «bHOLIEHO3: COCTAaB U CTPYKTypay,
«IIpuponubsie coobmectBay, «llenu nuranus», «IKOIOTHYECKas MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIHUCTBEHHOTO JIECa», «DKOCHUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOT€HHBIE  BO3JCUCTBUS Ha Ipupody», «BaxHeumme HCTOUYHUKH
3arps3HEHUs BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHelliasi cOCTaBIISIIOLIAs
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arpsisHeHHust Ouocdeps», «OOmas cTpykTypa Oumochepsn,
«Pacipoctpanenne >ku3HH B Oumocdepe», «O30HOBBIA 3KpaH Ouocheps,
«Kpyrosopot yraepoaa B 6nocheper, «KpyroBopoT azoTa B mpupoze».

O6opynoBanue: MoJeib-anruiKanus « TUnuYHbIe OMOIICHO3BI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJeKuu «buorienosy, «Bpenurenun BakHEHIITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUMU PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIME K PA3HbIM 3KOJOTMUYECKHUM TpyImaM OJHOTO BHUA,



Kpacnas xuura Poccuiickoit ®enepannu, M300pak€HUs OXpPaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA I[IPOI'PAMMBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycraHaBnauBarTcs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI OOYy4YalOIIUMHUCS TporpaMM  CpeAaHero oOImero oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS mIpeaMera «buosorus»
BBIZICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHUBAIlMM K OOyYeHHMIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKIACHUW JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAMIIUN pa3BUTUS OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buojorus» JOCTUraloTCa B
€IUHCTBE YYCOHOM M BOCIHUTATEILHON JEATEILHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU I[ICHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3MIMK JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIUsIM MHOTOHAalIMOHAIbHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC PpE3yNbTaThl OCBOCHHUSA YydeOHOro mpeamera «buomorusy»
JOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllMK, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHM, COOTBETCTBYIOIIMX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBa, PACIIMPCHHE KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE Pealnu3alui OCHOBHBIX HANPAaBJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCITUTAHUS:

c(hopMHUPOBAHHOCTH TPaAXKIAHCKON MO3UIIMK O0YyJaIOIMIEToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IMpaB M OOS3aHHOCTEH, yBaxeHUeE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M MO3HABATENbHBIX 3aJ1au, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3aJ7a4d, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUUCKOU TPaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBa OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOMl Kpai, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTHH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHUE JYyXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEJCHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B TMOCTPOEHHUE YCTOMUMBOro OyAyllero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAas 3CTETUKY ObITa, HAyYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JCHUCTBUS KUBOM IIPUPOJBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISITH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usmyeckoro BocHHUTAHUS, (GOPMHPOBAHUS KYJbTYPbI 310POBbSI
IMOIMOHATBLHOIO 0JIArONOJIy Y HSs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJIEHWE TUTHEHUYECKUX TpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIWBUAYAJTbHOTO M  KOJJIEKTHBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yHoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy/10BOro BOCIIUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBa, TPYIOIHO0HUE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTENIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ PeaU30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYIbTYpbl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX MOCJIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpoOJieM M IMyTed HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble MPU H3YyUYEHUHW OHWOJIOTUHU
3HaHWSI W YMEHUS TPU PEHICHUH TPOoOJeM, CBA3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEICHHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUM, NPUHOCALIUX Bped  OKPYKAKOLIEH
MPUPOAHON Cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSTHBIE 3KOJIOTMYECKHUE
ITOCJIEACTBUS NPEANIPUHUMAEMBIX JEUCTBUI U NMIPENOTBPAILATH UX;

HaJIMYUE PA3BUTOTO IKOJOTMYECKOTO MBILIJICHUS, DKOJIOIMYECKOU KYJIBTYpHI,
OIbITa NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMUTATEJIbCKOM KYJBTYpPbl KaK CpeICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NoHUMaHue creuudukn OMONOTrMM Kak HayKd, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHN PALMOHAIBHOIO HAYYHOTO MBINUJICHUS, CO3/IaHUU II€JIOCTHOTO
Npe/ICTaBlIeHUsT 00 OKpYy)KarolleM MHUpEe KaK O €AMHCTBE MPUPOJbI, YEIOBEKa U
oOlIecTBa, B IMO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOemM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelmaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
o0OecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAaHUIO TMPUPOJTHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OHOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyEeMO
MIPY U3Y4YCHUU OMOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHMUA JJs aHajiu3a u
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS Ha OCHOBE HaydHbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LEJIBI0 NTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus npooyieM B peaabHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHE LEHHOCTH HAaYYHOM JESITEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCT HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHPOBAHUA MHUPOBO33PEHUS O0YyUaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKarolue
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHUE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UccleloBaHue,  HAONIOJeHuEe,  U3MEpPEeHHe,  JKCIEPUMEHT U  JAPYTHx),
yHUBEpCAJIbHbIE Yy4yeOHble JelcTBUA (TIO3HABaTeIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIye dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH M  COI[MAJbHOM KOMIIETEHIIMHM OO0YyYaloluXcs, CIOCOOHOCTh
00yyaromuxcs UCIOIb30BATh OCBOEHHBIE MEXIUCIUITMTHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHUS MPOrPaMMBbl CpPEIHEro 0O0IIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMHU
NEeUCTBUSAMM:

1) 6a30BbIe JJOrHYeCKHE AeiiCTBHUS:

CaMOCTOATENTbHO  (OPMYJNHMpPOBAaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHMA MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCU(pUKAIIUKA, 000OIICHHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTATh UX XapaKTEPHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1EeIN JeATEeILHOCTH, 3a/laBasl IMapaMeTpbl M KPUTEPUH UX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS JJIA 00bsICHEHUS (DaKTOB U SIBIICHUM
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPaCCYXACHUS (MHIYKTUBHBIE, IEAyKTHUBHBIC, TIO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PAacCMATPUBACMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHONIICHWH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TakKe  MPOTHBOPEYMA  PA3HOTO  pPOJAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOPAWHUPOBATL W  BBIMOJIHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIEI0BATEIBLCKHE IeCTBHSA:

BJIQJICTh HABBIKAMH Y4EOHO-HUCCIEA0BATEIbCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTECIILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH IO IOJYyYEHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalud, MPeoOpa3OBaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHECH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYMHHO-CJICJCTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/auy,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAXOJWTh apryMEHTBI ISl JI0Ka3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHIS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE peHICHWs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANPABICHHBIN TOWCK TMEPEHOCAa CPEJCTB M CIOCOOOB
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJiaraTh OPUTHHAIBHBIE TMOIXObI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTepaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEpHETE), aHAIM3UPOBATH



WH(OPMAITUIO PAa3TMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTUICCKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBIMIOJHEHUS! y4eOHBIX
3ajay;

NpPHOOPETAaTh OIBIT KCIOIL30BaHMS WHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O UCIIOJIb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TIpEICTaBICHUS
Oouonornyeckoit nHpopMauu (cXeMbl, TpadUKH, THArPAMMBI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBA mpu padbore cC
Ouojornyeckoil HMHpOpMaNMEH: TNPUMCHITh XUMUYCCKHE, (U3HUECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (HOpPMYJIbI, aO0peBUATYpy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OgiajieHUe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH J1eCTBUSIMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cpepax »KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHTEIIbHO BBITIOJHEHUS TIpeJjiaraeMoun
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHTYaIIH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3MMYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJICUCTBHS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh W HCIIOH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI TIPH pemIeHnH OMOTOTHIECKON TTPOOIeMBbI, 000CHOBHIBATH HEOOXOANUMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOEHCTBUS MPHU PEIICHUN YIeOHOM 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



IIPUHUMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH WU
KOOPJAVUHUPOBATH JEUCTBUA IO €€ IJOCTUXKEHMIO: COCTAaBJIATH IUIAH JIECHMCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXAAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0t pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE TIPOEKThHI, OLEHHMBAaTh HWIEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaeHNe YyHUBEPCAJbHBIMHU PeryJsiITUBHBIMHU ACHCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW I1I€JIEBBIE M CMBICIOBbIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K HUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJIbHO  COCTABJIATH IUIAH pEIIeHHs MpodieMbl C  y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYAUIMH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIeKCHH Al OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PHUCKM M CBOEBPEMEHHO NPUHUMATh DPEIICHUS MO HUX
CHIDKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JPYIMX IIPUM aHaIU3€ pe3yJbTaTOB
NEATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX ITIpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIIMH JPYroro 4yeaoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ais yueoHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIIPETAIIUHA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTyallUMsAX, a TakKKe B peallbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OHOJOTUU B CUCTEME HAYUYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUMCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTHU Y€JI0BEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbIBaTh COJEP)KAaHHE OMOJOTHYECKHX TEPMHHOB W TIOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB M MPEBpaIlCHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIsLMsA), YPOBHEBAs OpraHU3allMs )KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeACHUE (PENPOAYKIHS ), HACIEICTBEHHOCTh, U3MEHUHUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEeOopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIAEHUS KyIbTypHbIX pactenuit H. M. BaBunoBa), onpenensiTe IrpaHUIIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJE€Th METOJaMHU HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHHI, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXIY HUCCIEAYyEeMbIMU BEIIMUYUHAMHU, OOBSICHEHHE MOJIYYEHHBIX



PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeNaTh BHIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIICCTBCHHBIC NMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB M NPEBPAIICHHUS SHEPTUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEeMOCHHTe3a, MHTO03a, Melo3a,
OIUTOJIOTBOPCHMS, PA3MHOXKCHUS, WHIUBUIYAIBHOTO pPa3BUTHS  OpTraHH3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTyYEHHBbIC 3HAHMS JUISI OOBSICHEHHS] OMOJOTHYECKUX
NPOIIECCOB U SIBJICHUH, M1 TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IIeNbI0 obOecredeHnss Oe30MacHOCTH CBOETO 3JI0POBbS U 3/IOPOBBS
OKPYXKAIOIIUX JTFOCH, COOIOIEHUS HOPM IPAaMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJTHON Cpelle, TMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owosoruu u OMOTEXHOJOTUH NI PalHMOHAIBHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJICMCHTApHBIC T'CHETHYCCKHME 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBaHUE, CICTUICHHOE HACJIeIOBaHUE, COCTaBIISATH CXEMBbI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJCKa3aHWs HacCJIeIOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJHATh JA0OpPATOPHBIE M TpakTUYecKue padoThl, COOIIOIATH
mpaBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OICHMBATh M HHTEPIPETHPOBATH HHGOPMAIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCJIEJIOBaHMI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOTHYECKYt0 MHPOPMAIIUIO M3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOrOo mpeameta «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHUPOBO33PEHHS, O BKIAJEC POCCUUCKHX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTWH, (YHKIIMOHATHHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHMA:
BU/JI, TOMYJSALUS, TeHOPOH, FBOIIOLMS, JBUKYIIUE CUIIbI ((PAKTOPBI) IBOIIOLNH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IIEMW  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHE TEeOpHH (DBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBOJIIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrsa K. M. boapa, depenoBaHusl TJaBHBIX HalpaBiI€HUN U
nyteit spomoruu A. H. CeepiioBa, yuenust o 6uocdepe B. U. Bepnaackoro),
OTIPECISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOAAMHU HaYYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, TPOIIECCOB W SBJICHHWM, OpPraHU3aIis M IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXKIY WCCICyEeMbIMH BEJIMYUHAMH, OOBSICHCHHE TIOJYyYEHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUH W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKH CTPOCHUS OMOJOTHYSCKUX
O00OBEKTOB: BHJIOB, TMOMNYJSAIHA, TPOIYICHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTeOIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKUX (PAKTOpPOB Ha OpPraHM3MbI, IIEpPEHOCA
BEIIECTB M IOTOKAa HHEPIrUM B HKOCHUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXUMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSATH MOJyYEHHbIE 3HAHUS JJIsi OOBSICHEHHUS OMOIIOTMYECKHUX
NPOLIECCOB U SIBJICHUH, NI MPUHITHS MPAKTUUECKUX PEIICHUM B MOBCEIHEBHOMN
KU3HA C IIeNbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370POBbS U 3I0POBBS
OKPYXAIOIIUX JIIOJIEH, COOMI0IEHNs HOPM TPaMOTHOTO TOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpele, MOHUMaHWE HEOOXOIUMOCTH MCIOJIb30BAHUS JTOCTHUKCHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATBHOTO TPUPOIOIOIL30BAHUS |

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]]aul, COCTABISATh CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (L€ TUTaHUs);

YMEHHE BBIMOJHIATh JA0OPATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATb W HMHTEPIPETHPOBATH HH(OOPMAIHIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJ00ATbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTMYECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [JOK
! broorus kax Hayka 2 1 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 JKuBble cucTeMBl U UX OpraHu3aLus 1 0 httos://m.edsoo.ru/7f41c292
. bubnuoteka [IOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIIETKU 8 1 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 K 6 0
VISHEACHTCIRHOCTS TIeTIH https://m.edsoo.ru/7f41c292
PasMHOkeHME 1 MTHANBUAYAIbHOE Pa3BUTHE bubnuoreka [IOK
5 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYNBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexkuust opranu3mMoB. OCHOBBI bubnunoreka [IOK
7 3 0
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 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

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt Konrpoabnbie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
! BOMOUHONHAS GHONOTHA o 1 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 0 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
1
3 Opraru3MBI H OKpYKaiOuLas cpesia ° 0 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 SKOJIOTUYECKUE CHCTEMBI 9 1 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2 1
c3CpBHoS BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Koau4uecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/n Bcero H3y4YeHHs | oOpa3oBaTejibHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [JOK
1 buostorus B cucteMe Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 16l MO3HAHUS KUBOM TPUPOIBIL.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHKe pa3InIHBIX 1 0 0.5 brommorexa [TOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTUYECKUX 0OBEKTOBY
buonornueckue cucreMsl, IpoOLECCHI bubnuoreka [IOK
3 1 0 0
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XuMudecKkui coctaB KiieTku. Boga u 1 0 0 bubmuoreka [IOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 0enkos 1 0 0 bubmorexa [OK
https://m.edso0.ru/863e6b72
DepMeHThI — OUOIOTHUECKUe
Kkaranu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue bu6nuoreka [IOK
6 . 1 0 0.5
KaTaJINTUYECKOW aKTUBHOCTH https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mprUMepe aMHIIa3bl
WJIM KaTanasbl)»
7 VYrnesoasl. Jlunuasl. KontponbHas 1 1 0 bu6nmoreka [JOK

pabora

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

bubmuoreka [IOK

8 HyIIeHHOBbIE KHCIOTEL AT® 0 https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTo1bl n3ydeHus 0 bubnuoreka [IOK
Kkietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xkuBas 0
cucrema
Crtpoenue s3yKapuOTUUECKOU KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHus KIeTOK bubnnorexa [JOK
11 pacTeHuid, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1MoJ MHUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpernapaTax u ux
OTIICAHUE»
bu6mmoreka [JOK
12 OOmeH BelecTB Wik MeTaboJI3M 0 httos://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
13 Potocinres. XemocHrres 0 https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTHicciuii 00men 0 https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UK KIIETKH. Jenenue
KJIeTKH. MuTto3. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «HabmroaeHue MuTo3a B 0.5 httos://m.edsoo.ru/863¢7dcA
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOTIpEnapaTax»
16 Bbuocunres Oenka. Peakiust 0 bubnuroreka [JOK
MAaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
bubmmoreka [JOK
17 Tpancnaums — Ouocuires bemka 0 https://m.edsoo.ru/863e796e
18 Hexnerounsie (GopMbl )KU3HU — 0 bubnuoreka 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.edso0.ru/863e7540

bu6mmoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
2 M
0 eHos 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubnuoteka [IOK
21 0.5
«M3yueHune cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperaparax»
29 NuauBunyanbHOE pa3BUTHE 0 bubnnoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HACJIEACTBEHHOCTHU Y U3MEHYUBOCTH. 0 bu6mmoreka [JOK
[Ipodeccus — reneruk. KontponpHas https://m.edsoo.ru/863e862
pabora
3aKOHOMEPHOCTH HaCIJIEJIOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa [TOK
P ) A https://m.eds00.ru/863e8878
CKpellBaHKe
UrHOpUIHOE CKpeIUBaHue. 3aKOH
A PIA pett bubmuoreka [IOK
25 HE3aBUCUMOTI0 HACJIEIOBAHUS 0
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
npusHakoB. JlaboparopHas padorta
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5 Bubmmorexa LIOK

MOHOTHOPHUHOTO U TUTHOPHIHOTO
CKpEeIIUBaHUs Y AP030(UIIBI HA

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



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

TFOTOBBIX MUKpPOIIpEnapaTax»

97 I'eneTuka nosa. HacinenoBanue 1 0 bu6mmoreka [JOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencreeHHas
M3MEHUYMBOCTB. JlaboparopHas

o8 pabota Ne 6. M3yuenue 1 05 bubnuoteka [IOK
MOAU(PHUKAITIOHHON N3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAITMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOW»

HacnencrBennas ni3MEeHUYUBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanmu3 MyTanui y 1po30(¢uisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpPOIIpenapaTax»

bu6mmoreka [JOK

30 Petietitka wenosexa L 0 https://m.edso0.ru/863e8d78
PeseprubIit ypok. O6001eHIE TTO

31 teMme «HacnencrBeHHOCTh U 1 0
W3MEHYMBOCTh OPraHU3MOB»

32 Ceneknus Kak HayKa U IpoIiecc. 1 0 bubnuoreka [IOK
KontponbHas padora. https://m.edsoo.ru/863e9214

33 MeToasl ¥ JOCTHKEHUS CEICKIINU 1 0 bubmuoreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHonorus kak oTpaciib 1 0 bubnunoreka [IOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrpobiibie | Hpaxrireckue u3yyeHusi | oOpa3oBarTe/ibHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
! IBOTIONNS U METOJIbI €€ M3ydCHHA 1 0 https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTHS IPEACTABICHUI 1 0 bubnuoreka [IOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
3 Mukposontonusa. KontponsHas 1 1 bubnuoreka [IOK
pabora. https://m.edsoo.ru/863e9cle
[Tomynsimus Kak anemMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH. Entmorexa TIOK
4 Jlabopatopwas padora Ne 1 1 0 05 https://m.edsofru/863e9906
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyiue critbl (3IeMEHTapHbBIS 1 0 bubnuoreka [IOK
(hakTOpPbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
. bubnuoreka [IOK
6 EcrecTtBenHbIN OTOOP M €10 (GOPMBI 1 0 httos://m.e dso;.lru 186369ed0
Pe3ynbTathl 3BONIONMHN:
MPUCTIOCOOIEHHOCTH OPTraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 0 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHTEIJIBHOTO XapaKTepay
8 Hanpasnenus u nytu 1 0 Bubmmorexa LIOK

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

MaKpOIBOJIIOLHN

9 HeobOpaTumocTh 3BOTIOIAH
10 WcTopwust )xu3HM HA 3eMIIe U METOIBI
e€ U3y4eHus
1 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie IO SpaM 1 bubnuoteka [IOK
12
reproiam https://m.edsoo.ru/863eat6be
OcHOBHBIE 3Tallbl 3BOJIIOLUT
PaCTUTENBHOTO U dKUBOTHOTO MUpA.
[IpakTnueckast pabora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne NCKOIMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUIEKIUSIX»
CoBpeMeHHas cucTema bubnuoreka [IOK
14
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
DBOJIIOMS YeloBeKa
15 (aaTpomorenes). [Tpodeccus — bubmmorexa [IOK
P P https://m.edsoo.ru/863eac2c
aHTPOIIOJIOT.
JBuxymue cuiibl (pakTopsl) bubnunoreka [IOK
16
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTAJMH SBOTIOIIUN
YenoBeka
Yenosedeckue packl ¥ IPUPOIHBIE bubnuoreka LIOK
18
aZlanTalyy 4eJI0BeEKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O6001IeHNE TIO
19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE

JKM3HU Ha 3eMie»



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

20

DKOJIOTHS KaK HayKa

Cpenbl 00UTaHUS U SKOJIOTUICCKHE

bu6mmoreka [JOK

21
(hakTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue GaKTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdodomorudeckne 0coOeHHOCTH
pb . bubnuoteka [IOK
22 pPaCTeHHIA U3 PA3HBIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bu6mmoreka [JOK
23 b
HOTHHECKHE (akTOpbI https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonymsiiuu. [Ipaktuueckas padbora
24 Ne 2 «IToacuéTt nIoTHOCTH 0.5
MOMYJISIIIUM pa3HbIX BUIIOB
pacTeHuin»
o5 Coo01ecTBa OpraHu3MOB — bubnuoreka [IOK
OHOIIEHO3 https://m.edso00.ru/863eb46a
%6 DKOJIOTHYECKUE CUCTEMBI bubnunoreka [IOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE [TOKA3aTEIH IKOCUCTEMBI.
bubmuoreka [IOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edso0.ru/863eb5fa
CgoiictBa 3xocucteM. Cykiieccus
28 IIpupoaHbIe 3KOCUCTEMBI
29 AHTpPOIIOTEHHBIE DKOCUCTEMBI
20 buocdepa — rnobanbHas bubnuoreka LIOK

3KOCHCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmoreka [JOK
onochepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emitw. 1 0
KonTtponsHas pabora

33 CocytiecTBoBaHUE IPUPOJIBI U 1 0 bubnuoteka [IOK
YEeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI

34 «Coo0111ecTBa ¥ HKOJIOTUIECKUE 1 0
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 3 55

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHO MPOrpaMMBbI CPEIHEr0 001Iero 00pa3oBaHus

CpopMHpPOBAHHOCTh 3HAHUK O MECTE€ W POJM OWUOJIOTUU B CHUCTEME
HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUICKUX UM 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
ouosiornu; (QYHKIMOHATBLHONW TPaAaMOTHOCTH YEJOBEKa JJIsi PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJACp)KaHUE OHOJOTUYECKUX TEPMUHOB |
TOHATUN: KU3Hb, KJIETKA, OpraHu3M; MeTabon3M (0OMEH BEleCTB U
MpEeBpalllEHUEe HHEPruu), ToMeocTa3 (CaMOperyisuus), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOM3BENEHUE (PETpOIyKITHs),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U PA3BUTUC

YMmenue uznarath OMoJOTHYECKHe Teopuu (KJIETOYHasi, XpOMOCOMHAS,
MyTtaronHas), 3akonbl (I'. Menaens, T. Moprana, H.. BaBunosa) u
yueHus: (0 LEHTpax MHOTooO0pa3usi M MPOUCXOXKJIEHUS KYIbTYPHBIX
pacrenuii H.W. BaBuioBa), onpeaensats TpaHUIlbl UX TPUMEHUMOCTH K

KHBBIM CUCTEMaM

Ymenune BJIaACTh MCETOJaMM HAYYHOI'O IIO3HAaHHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IPOLECCOB H HBHCHHﬁ;
OpraHu3anuia n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBIABJICHHC 3aBUCHUMOCTH MCKAY
HCCICAYECMbIMH BCIIMUMHAMU, 00BsICHEHHE INNOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BbIBOAbI HAa OCHOBAHUH ITOJIYYCHHBIX pe3y.]'H>TaTOB)

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHue BBIACIATH CYHICCTBCHHBIC TIPHU3HAKKU BHUPYCOB, KIICTOK
MMPpOKapuoT M JOYKAPHUOT, OAHOKIICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPTraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB )41
IMpeBpallCHUA ODSHEPTHUU B KIICTKC, (I)OTOCI/IHT638., MMIaCTUYCCKOIro M
OHEPTCTUYCCKOTO O6M6Ha, XCMOCHHTC3a4, MHUTO3a, Meﬁ03a,
OINIOAOTBOPCHUA, Pa3MHOKCHHA, HHIANBUAYAJIBHOTO pa3BUTHA

opranusmMa (OHTOTI'€HE3)




YMeHue TNpUMEHSATh TOJyYeHHBbIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, JUISI MPUHATHS NPAKTUYECKUX
pelIeHN B TOBCEHEBHOM KU3HH B IIEsX 00ecrieyeHns 0e30macHOCTH
CBOETO 3/I0POBbBSI M 3/I0POBbS OKPY)KAIOLIUX JIFO/IEH, COONIIOICHUS HOPM
rPpaMOTHOTO  TMOBEJAEHUS B  OKPYXKAIOIIEH NPUPOAHON  CpeAc;
NOHUMAaHHE HEO0X0IMMOCTH MCTIOJTb30BaHHUSI JOCTIDKEHHH
COBPEMEHHON OHOJIOTMM U OWOTEXHOJIOTUH JJIs  PpalMOHAJIBLHOTO

IPUPOJOIIOIB30BAHUS

Ymenue pemiaTtb SJCMCHTAPHBIC TCHCTUYCCKUC 3aJadyud Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpC€IIMBaHUEC, CHCIUICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIuBaHuA JUIA npeacKasaHuAa

HacJIeJJOBaHUs IPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJMHATH J1a0OpaTOpHblE W MPAKTUYECKHE PabOThI,
coOnroAaTh mpaBwiIa Npu paboTe C y4eOHBIM M J1aOOPaTOPHBIM

000pynoBaHNEM

YMeHue KpUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HH(DOpMAIIHIO
OMOJIOTHYECKOTO COJIEP)KaHMsI, BKITIOYAIONYIO TICEB/IOHAYYHBIC 3HAHUS
13 pa3nuuHbIX UcToUHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEJOBaHU B OHOJOTHH,

MeIuIMHE, ONOTEXHOJIOTHH

10

YMeHne co3/1aBaTh COOCTBEHHBIC TTMCHMEHHBIE M YCTHBIE COOOIICHHS,
000011251 OMOJOTHYECKYIO HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHHUKOB,

I'PaMOTHO HCIIOJIb30BATH TMOHSITUHHBINA alrapar OHOoJIOrun

11 KIIACC

Kon
MPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHus

CchopMUpOBaHHOCTh 3HAHUH O MeCTe W pPOJIM OMOJIOTMH B CHCTEME
HAy4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHO! KapTHHBI MHpa U HAy4YHOTO MHMPOBO33PEHMS; O
BKJIaJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornyu; (yHKIMOHAIBHOW TI'PAaMOTHOCTH 4eJOBEKa Ul pelIeHUs

JKHN3HCHHBIX 3a1a4

YMmeHue PacKpbIBaTh COACP)KAHUC OMOJIOTHYECKUX TCPMUHOB U

MOHSATHM: BU, TOIYJIANMA, I‘CHO(I)OH)I, 9BOJIIONUSA, ABUIKYIIUC CHUIIBI




(daxTopsr) IBOJTIOIIHH, MIPUCTIOCOOICHHOCTh OpraHu3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (baxTopsI, IKOCHUCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHI, PCAYLCHTHI, nenun IIUTaHUA,

IKOJIOTHUYECKasi MTUpaMua, OMoreoneHos, ouochepa

YMeHnne uznaratb OMOJIOTUYECKHE TEOpHH (IBOJIONHMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpUs  HBOJIIOLMHK), 3aKOHBl U
3aKOHOMepHOCTH (3apopiiieBoro cxojacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepuanackoro), ompenensTh  TpaHUIBI  UX

IMPUMEHUMOCTHU K )KHUBBIM CUCTEMAaM

YMeHue BialeTh METOJaMU HAyYHOTO TIO3HAHUS B OHOJIOTHH
(HabmroleHNe W OMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUN;
opraHu3aisi M TPOBEACHHE OHOJIOTMYECKOTO  AKCIEPUMEHTA,
BBIBIDKCHHUE  THUIOTE3bI;  BBIABICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIMYMHAMH, OOBSICHEHHE TOJYyISCHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHWA, TEOPUH W 3aKOHOB, yMEHHUE

JACJIaTh BBIBOABI HA OCHOBAHWUH ITOJTYYCHHBIX pCSYJ'II)TaTOB)

Ymenne BBIJICIISITD CYIIECTBEHHBIE NPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHWAOB, TOMYJSIIHHA, TMPOIYIICHTOB,
KOHCYMEHTOB,  PEIyIEHTOB,  OWOTEOLEHO30B M  DKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHON U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa3oBaHMs, MPHUCIOCOOIECHHOCTH
OpPraHu3MOB, JIEHCTBHS HKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
HepeHoca BEIIECTB U IMOTOKA SHEPTHU B 3KOCUCTEMaX, aHTPOTIOT€HHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTEOXMMHUYECKUX IIMKJIOB B OMocdepe

YMeHue NpUMEHSATh [OJMy4YyeHHbIE 3HAHUS Ui OOBSCHEHHS
OMOJIOTUYECKHUX MPOIIECCOB U ABICHUM, AJI MPUHSATHUS MPAKTUYECKUX
pellieHni B MOBCEHEBHOM KU3HU B IENSAX oOecreueHus: 6e301macHOCTH
CBOETrO 3JI0POBBS U 3/I0POBBS OKPYKAIOIIUX JIIO/ICH, COOMIOICHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MNpPUPOAHON  Cpere;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUIN

COBpeMeHHOﬁ Ounosoruu AJI pallMOHAJIBHOT'O IMTPUPOA0ITIOJIb30BaAHUA

YMmenue peliaTb SJICMCHTAPHBIC OHOJIOTHYECKHUE 3aga4yM, COCTAaBJIATH

CXCMBbI IICPEHOCA BCUICCTB U SHCPI'UHU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH)

VYMeHue BBINOJHATH J1a0OpPAaTOpPHbIE M MPAKTHYECKHE paboThl,
coOmoark mpaBuja npu padore ¢ ydeOHBIM M J1a0OPaTOPHBIM

o0opyaoBaHUEM




YMeHHe KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(OPMAIIIO
OMOJIOTUYECKOTO CO/AEP)KaHUs, BKIIOYAOIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3inuyuHbelX UcTOYHUKOB (CMM, HaydyHO-ONyJIsipHBIE MaTepUalbl);

? paccmaTpuBaTth riio0anbHbIe 9KOJIOTMUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULINIO
YMeHue co3naBath cOOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIECHUS,
10 0000111251 OMOIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO UCIIOJb30BaATh MMOHSITUMHBINA arrapar OHOJIOTHH




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JJIEMEHT COACPKAHUSA

buonorus kak Hayka

11

buonorus — Hayka o >xuBod mnpupozae. Ponp Ouonormum B (POpMHPOBAHUU

COBPEMEHHOI HayYHOU KapTHHBI Mupa. CucteMa OMOJOTUYECKUX HAYK

1.2

Mertopl TTO3HAHUS KUBOUW TIPUPOJLI (HAOMIOACHUE, DKCIIEPUMEHT, OINUCAHUE,
W3MepeHue, KiaccuuKkalus, MOJEIMpPOBaHUE, CTaTHUCTUYecKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI U X opraHu3anus

2.1

XKusble cucrembl (OMocucTeMbl) Kak IpeaMmeT u3ydeHusi omosoruu. CoiicTBa

O6uocucTeM U UX pazHooOpazue

2.2

YpoBHUM oOpraHuzanuu OHOCUCTEM: MOJIEKYISIPHO-T€HETHUECKUN, KIIETOUHBIMH,

OpraHW3MEHHBIN, TOMYISITMOHHO-BUI0BOM, 5KOCUCTEMHBIN, OMochepHbIT

XUMHUYECKUN COCTAB M CTPOCHUE KIIETKH

3.1

XUMUYECKAA COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpOdJIeMeHThl. Bojma w  muHepanmbHble BemiecTBa. @DOYHKIMM BOABI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hoz[z[epncaHHe OCMOTHYECKOI'0 OajaHca

3.2

benku. CoctaB M cTpoeHHE OEIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenuMple W 3aMEHHUMBIE aAMHUHOKHCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYIBI (TIEpBUYHASI, BTOPHYHAsS, TPECTHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE CBOMCTBa OenkoB. buosoruueckue
(GbyHKIMH OENKOB.

depMmeHTH — OHoJIoTHYecKre KaTanu3aTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIN
HeHTp, cyoctpatHas cneunduyuHocts. Kodepmentsl. Burtamunbl. Otnuuus

Q)epMCHTOB OT HCOPraHUYCCKUX KaTalnu3aTopoOB

3.3

VYraeBopl: MOHOCaxapuabl (IJII0K03a, pubo3a U Ae30Kcupr003a), Aucaxapuibl
(caxapo3a, J5akTo3a) M MoJsMcaxapuibl (Kpaxmal, TJMKOTeH, LEeJUII0I03a).
buonornyeckue GyHKIIUN YTIEBOIOB.

Jlunuasl:  TpurnMuepuabl,  crepounpbl,  (dochomunuasl.  'mapodunbHo-
ruspooOHble cBoiicTBa. buonormueckue ¢ynkunn sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB U JIMIIUIOB KaK NICTOYHUKOB SHEPIrun

3.4

Hyxneunossie kucnotel: IHK n PHK. HykneoTuabl — MOHOMEpB! HYKIEMHOBBIX




kucnot. Crpoenne u ¢ynkuuu J[HK. Crpoenne u ¢ynkumum PHK. ATO:

CTpOCHHUE U QYHKITUH

3.5

Huronorusa — Hayka o kierke. Kierounas reopus. MeToibl n3y4eHus KIETOK

3.6

Knerka xak nenocrHas xwuBas cucrema. OOmIMe MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MemOpana, mousekynbl JIHK kak reneruueckuid ammapar, cucreMma

cuHTe3a Oeka

3.7

Tunsl kKeTok: 3ykapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTHueckoi  kietku. Kierounas crenka  Oakrepmii.  Ctpoenue
JYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTIWYHUS PACTUTEIHHOW, KUBOTHOU W

rpuOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsi CTEHKA, TJIUKOKAJIMKC, HX
¢yukmu. [Tnazmatnaeckas memOpaHna, e€ cBoiictBa 1 pyHKuuu. [{utonnasma u eé
opranouapl. OqHOMEMOpaHHBIE OPTaHOUIBI KJIETKH: DHJIOIJIa3MaTHUeCKasl CETh
(BIIC), ammapat TNombmku, au3ocombl. [lomyaBTOHOMHBIE OPraHOWIBI KIETKHU:
MHUTOXOHJIpUH, TIAcTUABL [IpouCXOXaeHNEe MUTOXOHIPHUN W TUIacTUl. Bumbl
mactu. HememOpaHHbIe OpraHOWIBI KJIETKUA: PUOOCOMBI, KIETOYHBIA IIEHTD,

PECHUYKH, KT'YTUKHU. qDYHKHI/II/I OpraHouJ10B KJIICTKH. Bxmarouenns

3.9

SAnpo — perymaropHbiii neHTp kieTku. CTpoeHue siapa: sjuepHas o000JIouKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KJICTKHU

41

OOmMeH BemiecTB, WM METa0O0JM3M. ACCUMUIIALMA (TUIACTUYECKHH OOMEH) H
JTMCCUMWIALINS (PHEPreTHYECKHii OOMEH) — JIBE CTOPOHBI €IMHOTO TIpoIliecca
MeTrabosim3ma. Turbl oOMeHa BemecTB: aBTOTPOGHBIM U rerepoTpodHbIii. Pob

(hepMeHTOB B 0OOMEHE BEIIEeCTB U MPEBpAIllCeHUN YHEPTHH B KIIETKE

4.2

®ortocunre3. CBeToBas U TeMHOBas (aszbl portocunrtesa. Peakuuu dortocunTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a Ui >KU3HU Ha 3emIe.
Bnusinue ycnmoBuii cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €rO
IPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HAYCHHE XEMOCHHTe3a ISt

JKA3HH Ha 3eMiie

4.3

9HepreTI/I‘leCKHﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHECPruu B KIICTKEC. OTallbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. Bpo;erI/Ie n €ro BHIBI. KI/ICJ'IOpO)IHOe OKHCIICHHUE, WJIN KJIICTOYHOC

npixanue. D(peKTHBHOCTh SHEPreTUUECKOro oOMeHa

4.4

Peakiiun matpuyHoro cunresa. I'enernueckast undopmarus u JJHK. Peanuzarus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIETKe. I'eHeTHuecKMii KOJ M €ro CBOMCTBA.




Tpanckpumus — marpuunbiii cuare3 PHK. Tpancmsauus — GuocunTtes Oernka.

Koauposanue amuHokucinot. Pons pubocom B OnocuHTE3€ OeKa
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Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopust oTkpbiTHs BupycoB (.U.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boye3HM pacTeHMid, >KMBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynoznedunura genoseka (BMUY) — Bo3oymurens CIIN/la.

[IpodunakTrka pacpocTpaHeHHsI BHPYCHBIX 3a00I€BaHUI

PasmHOXeHne n HHAVBUAYAJIbHOC Pa3BUTHEC OPraHu3MOB

5.1

Kierounsrii 1Mkn, WM SKU3HEHHBIM 1HMKI KiIeTku. MuTepdaza u muTos.
[Ipoueccel, npoTekatomue B uHTEepdasze. Pemnukanus — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIM HabOp — KapHUOTHII.
JuniouaHBIH W TAlUIOWJIHBIA ~ XPOMOCOMHBIE — HAOOphl.  XpOMaTHUJIBI
[utonornyeckne OCHOBBI Pa3MHOKEHHS W HWHIUBHIYAIIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum mwurosa. [Iponeccel, mpoucxonasmue Ha

PAa3HBIX CTAAUAX MUTO3A. buomorndyeckuii CMBICIT MHTO3a

5.2

@®opMBI pPa3MHOKEHHUS OPraHU3MOB: Oecrojioe W ToJioBoe. Bumer Gecnosoro
pa3sMHOXEHHS: JISICHUE HaJaBOE, MOYKOBAaHWE OJHO- M MHOTOKIICTOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €10 3HAYCHUE IJI CCIICKIIUU

5.3

[TonoBoe pa3MHOKEHUE, €r0 OTIIUNYUS OT OECIOJIOTO.
Meiio3. Cramguu wmeno3za. Ilporecchl, NpoOUCXOASIIME Ha CTaauaxX MeHo3a.
[ToBenenue xpomocom B Meirosze. Kpoccunrosep. buosiornyeckuii cMbIci U

3Ha4YeHUE MeHo3a

5.4

l'amerorenes — nmpouecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [losoBbie
JKeJe3bl: CEMEHHUKH U simuHuKUA. OOpa3oBaHHe U pPa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMmaro30u, SHIEKIeTKa) — criepMarorenes u ooreHe3. OcoOeHHOCTH

CTPOCHHUA ﬂﬁHeKHeTOK H CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayansHoe — pa3Butue  (OHTOTEHE3).  DOMOpHOHaiIbHOE  pa3BUTHE
(amOpuorenes). Jtanbl SMOPUOHAIBHOTO PAa3BUTHUS Yy MO3BOHOYHBIX JKMBOTHBIX:
npobnenue, ractpynsauus, opraHoreHe3. [locramOpuonansHoe paszputue. Turmbl
MOCTOMOPHUOHAIBHOTO Pa3BUTHUS: MpsAMOe, HempsiMoe (MMuuHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,

CTaluu pa3sBUTUA

HacneacTBeHHOCTh U M3MEHUYHUBOCTh OpraHusmMoB




6.1

IIpenmer u 3agaum resetuku. Mcropus pasBuTus reHeTuku. Briaa poccuickux
U 3apyOexHBIX YU€HBIX B Ppa3BUTUE TEHETUKU. MeEToAbl TeHETHKH
(rubpuAOIOTUYECKHUIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKU ).
OcHOBHbIE TEHETUYECKHUE MOHATHUS. | eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeUIMBaHuI

6.2

3aKOHOMEPHOCTH HACJIeIOBaHUs TPU3HAKOB, ycTaHOBJIeHHBIE ['. Menzaenem.
MoHoOrHOpUIHOE CKpelIMBaHue. 3aKOH eIUHO0Opasusi THOPUIOB TIEPBOTO
nokosieHus. [IpaBwiio JOMUHUpPOBaHUS. 3aKOH pAcCIICIUICHUS TPU3HAKOB.
I'unioresa ynctotel ramet. [losIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS TMPHU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI JUTUOPUIIHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEE
ckpenuBanue.  VMcrmonp3oBaHWE — aHANMBHPYIOMIETO  CKpEIIUBaHUS IS

OTpeJieNIeHUs] TeHOTHUIIa 0co0u

6.3

CuerieHHOe HacnezoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HacjlenoBaHUIO TeHoB. Hapymienuwe cremiieHuss TE€HOB B pe3yJabTaTe
KPOCCHHIOBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mosa. XpOMOCOMHOE ONpEAeTeHUuEe MoJjia. AyTOCOMbI M TOJOBBIE
XxpoMocoMbl. ['oMorameTrHele W reTeporameTHble opraHu3Mbl. HacnempoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACTEACTBEHHAs M HACJEICTBEHHAs.
Ponb cpenmpl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHOM W3MEHYMBOCTU. BapuanuoHHBI psig U BapuallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE M KaueCTBEHHbBIC

IIPU3HAKH U UX HOpMaA PCaKIHU. CpoiicTBa MOHH(l)HKaHHOHHOﬁ HN3MCEHYMBOCTHU

6.5

HacnenctBenHas, WiIM TIe€HOTHIIMYECKAss, W3MEHYHMBOCTh. KoOMOHMHATHUBHAasA
W3MEHYMBOCTh. Mei03 M TMOJOBOM TpoliecC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTallMoHHasT UW3MEHYMBOCTh. Kilaccubukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, T€eHOMHBIE. YacToTa U MPUYMUHBI MyTanuii. MyTareHHnoie
(bakTOphI. 3aKOH TOMOJIOTHYECKHX PSA0B B HAacAeACTBEHHOH n3MeHnunBoctu H. M.

Basuiosa

6.6

I'enernka uenoBeka. Kapuotun demoBexka. OCHOBHBIE METOABI T'E€HETHKU
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOTE€HETUYECKUH,
OMOXUMHUYECKUH, MOJIeKyIsipHO-TeHeTHuYeckuii. COBpEMEHHOE OIlpeesieHHe
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [II[P-ananu3a. HacnencTBeHHble 3a00j€BaHUS YellOBEKa: T'€HHBIE
60s1€3HM, OOJIE3HU C HACIIEACTBEHHON MPeApacrooKEHHOCTbIO, XPOMOCOMHbBIE

oone3nn. CoMaTthueckue H TCHCPATHUBHLIC MYTAllUH. HpI/IHLII/IHBI 310pOBOTO




06p3321 KHN3HHU, OUArHOCTHKH, HpO(I)I/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHUYCCKUX
6one3nell. MenuKo-reHeTH4eCKOe KOHCYIBTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKOM

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexuusi Kak Hayka M IHpolecc. 3apoKJIE€HUE CENeKLUHUH U JOMECTHKaIus.
Yuenne H.M. BaBuimoBa o0 T1EHTpax TNPOUCXOXKJICHUS ¥ MHOTO0Opa3us
KYJIbTYPHBIX pacTeHui. LIeHTphl MpOMCXOXKIACHUS JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mrTamm

7.2

CoBpemMeHHbIE METOJbl CeNeKIMU. MaccoBbli M WHIUBUAYaJIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OIleHKa 3KcTephepa. bInM3kopoicTBEeHHOE
CKpelmrBaHue — MHOpuauHr. Yucras nuHus. CKpellMBaHWE YHUCTHIX JIMHUU.
I'ereposuc, umu rubpuanas cuina. HepoacTBeHHOe cKpelMBaHUuE — ayTOPUIUHT.
Otpanénnass rubpuamzanuss U e€ ycnexu. VckyccTBEHHBIM MyTrareHes u
MOJy4eHUE NOJIMILIONAOB. JIOCTHIKEHHsI CENEKIWH PACTEHUM, JKUBOTHBIX H

MHKPOOPI'aHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. Tarbl
co3ganusi pexkomOuHantHoW JIHK wu TpaHcrenHbix opranusmoB. Kietounas
nHxkeHepusa.  Kuerounesle  KynpTypbl. MEKpPOKIOHAIBbHOE  Pa3MHOXEHUE
pactrenuii. KiioHMpOBaHHE BBICOKOTPOIYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpraHW3MOB. ODKOJIOTHYECKHEe M AThdeckue mpobiaembl. [MO — reHeTHdyecku

MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHMS

DBOMIOIMOHHAS OHOIOTHUSA

11

OBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CugerenbctBa  3Bosounu.  IlameoHTosoruueckue:  MOCIEIOBATENBHOCTD
HOSIBJICHUsI BHUJOB B IAJEOHTOJIOTUYECKON JIETONHUCH, NepexojaHble (HOPMBL
buoreorpaduueckue: cxoacTBO U paziauuue ¢dayH U (IOp MaTEpUKOB HU
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U pa3In4Msi SMOPHOHOB pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: T'OMOJIOTMYHBIE, aHAJIOTMYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX MyTell y Bcex

OpraHusMoB




1.2

OpomoumonHas  Teopus Y. JlapBuna. IIpeanocbulku  BO3HUKHOBEHMS
JapBUHU3MA. JIBWKyIIME CHJIBI 3BOJIONMU BHIOB 1o JlapBuny (uM30BITOYHOE
Pa3MHOKEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIEHHAsT U3MEHYMBOCTb,

0opn0a 3a cylniecTBOBaHUE, ECTCCTBCHHBIN 0TOOD)

1.3

Cunrernueckass Teopus odBomouuu (CTD) u  OCHOBHBIE €€ TMOJOKEHMUS.

MuxposBontouus. [lonynsanus kak eJMHALIA BUIA U DBOJIFOLUN

14

JBuxymue cuibl ((pakTopbl) SBOJIIOLIMM BUIOB B Ipupoje. MyTallMOHHBIN
Ipolecc ¥ KOMOMHATHBHAsE M3MEHUMBOCTH. [lomynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3onsnus u murpanus. EctrecTBeHHbIil 0T00p — HanpaBisoomui (GakTop
sBoJIIOLUU. DOPMBI €CTECTBEHHOIO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yinbTar dBosonuu. [Ipumepst
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(do3bl U HANOAJANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHbIE GOPMBI BUI000pa30BaHUS:

reorpagu4eckoe, IKOJIOTHIECKOe

15

Makpo3BOTIOLHSL. @opMBbl  HBOJIIOLINU: bunernyueckas, JIMBEPreHTHAas,

KOHBEpreHTHas, napauienbHas. HeoOpaTtuMocTs 3BosOINU

Bo3HMKHOBEHUE 1 pa3BUTHUE KU3HU HA 3eMJie

2.1

JloHayuHble TpPENCTaBICHUS O 3apOXKICHMM SKU3HH. HaydHble THUIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHe3 W MaHcrepMus. XHUMUYecKas
IBOJIIONMS. ODKCIEPUMEHTAIIbHOE TMOATBEPKICHUE XUMHUYECKOM HBOJIIOLINU.
Hauanpabie sTaner Ouosiormueckoit sBomtonuu. ['unoreza PHK-mupa. IlepBoie

KJICTKH U UX 3BOJIFOII M. (DOPMHpOBaHI/Ie OCHOBHBIX I'PVIIII ) KUBBIX OPTraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa u e€ mNepuoabl: KEeMOPUUCKHIA,
OPJOBUKCKUM, CUIYPUMCKUM, JI€BOHCKHH, KAMEHHOYIOJbHbIA, MEPMCKHUH.
Mes3o3oiickas 3pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

Kaiino3olickas %pa u e€ mepuoabl:  NAJCOTCHOBBIM,  HEOTEHOBBIH,
AHTPOMOTEHOBBINA. XapaKTepUCTUKA KJIUMAaTa M TeOJIOTUYECKUX MPOIIECCOB.
OcHOBHBIE 3Tambl HBOJIIOIIMH PACTUTEIHLHOTO U JKUBOTHOT'O MHUpa. ApoMop(ho3bl y
pacTeHUM U JKUBOTHBIX. llosiBIeHHME, paclBET M BBIMUpPAHUE TPYII KUBBIX

OpraHu3sMoB

2.3

Cucrema OpraHnu4eCKoro Mupa KakKk OTpaKCHUC  ISBOJIFOIUH. OcHOBHEIC

CUCTCMATUYCCKUC T'PYIIIIBI OPraHu3MOB

2.4

3BOJ’IIOI_II/I$I YECJI0OBCKa. AHTpOHOJIOl"I/ISI KaK Hayka. PazButue HpCI[CTaBJICHI/Iﬁ 0

MNPOUCXOKACHUN YCIIOBCKA. Merto bl HN3YUYCHHA aHTPOIIOTrCHE3a. CXOI[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MT0JI0KEHUE YEIIOBEKA.
JBwxymue cuibl (pakropsr) anTponorenesa. HacnencTBeHHas N3MEHYMBOCTD U
ecTeCTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KW3HU, HM3TOTOBIICHUE OPYIHMA

TPy/a, MBILIJICHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAIOMMUTEKH, YenoBek
ymenslid, YenoBek mnpsMoxonamuid, YenoBek Heanaepranbckuii, YesoBek
pazymHblid. Haxolku MCKONaeMbIX OCTAHKOB, BpeMsl CYIIECTBOBAHMsS, 00JacCTb

pacrpocTpaHneHus, 00bEM I'OJIOBHOIO MO3ra, 00pas3 KHU3HH, OpYyAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIbILIKME pachl: €BPONEOUAHAs (eBpa3Hiickasi),
HErpo-aBCTpajIouHas (3xBaTOpHUANbHAA), MOHTOJIOUAHAs (asmarcko-
amepukaHckasi). YepTsl IpHUCIIOCOOIEHHOCTH MPECTaBUTENIEH YETIOBEUECKUX pac

K YCJIOBHSM CylllecTBOBaHuA. EquHCTBO uenoBeueckux pac. Kputuka pacuzma

Opraau3Mel 1 OKpyKaromas cpeaa

3.1

Okonorus Kak Hayka. 3aJadud M pas3fAeibl dKOJIOTMU. MeToJbl 3KOJOrMUYECKHX
uccienoBaHui. DKoJlornyeckoe MUpoBo33peHne. Cpesibl 00MTaHUsI OpraHU3MOB:

BOJHasd, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPHUOPraHU3MCEHHAA

3.2

Oxosorndeckue  (aktopel.  Krnaccudukaruss — 9KOJOTHYECKUX  (PaKTOPOB:
abnoTnueckre, OWOTHYECKHE W AaHTPOIOTeHHbIC. J[eHCTBHE SKOJIOTHYECKHX

(hakTOpOB HA OPraHU3MBI

3.3

Abuotruueckue (akTophl: CBET, TEMIEparypa, BIIaXHOCTb. DOTONmEpuoIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JACWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.

bunonornueckue PUTMBbI

3.4

buotnueckue dakropbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEWUTpalu3M. 3HAuYeHHEe  OHOTHYECKUX

B3aUMOJCUCTBUHN IS CYHIECTBOBAHUA OPraHU3MOB B IIPUPOAHBIX COO6IJ_ICCTB8.X

3.5

OKOJOTHYECKHE XapaKTCPpUCTUKHU NonyJsinuu. OCHOBHEIE IIOoKa3aTciiu
InomyJjsiquu: 4YUCICHHOCTb, INNIOTHOCTH, POXAACMOCTb, CMCEPTHOCTL, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU IOMMYJISINUHN U et peryisanusa

COO6H.I€CTB21 M SKOJIOTHYCCKHUEC CUCTEMBI

41

CoobmiectBo  opraHusmMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHJIOBaf,
IPOCTpaHCTBEHHAs, Tpoduueckass (mmmeBas). Buapl-nomuHanThl. CBs3M B

ouoleHo3e

4.2

OKOJIOTUYECCKHIE CHUCTEMbI (3KOCI/ICT€MBI) . [TouatTne 00 »dKocHCTEME U




ouoreonieno3e. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIecTB U MOTOK PHEPTUU B SKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU OSKOCHUCTEMBI. [luieBble LenuM © CETH.
OcHOBHBIE TIOKa3aTeId AKOCHUCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTHYECKUE
OUPAMUJIBL:  TPOAYKLMHU, YHCIEHHOCTH, Ouomacchl. CBOHCTBAa 3SKOCHCTEM:

YCTOMUYUBOCTD, CAMOPErysiiius, pa3sutue. CyKieccus

4.3

[Ipupoanbie 3KocuCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpazue kak Qakrtop ycToumBOCTH 9KocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Omocdepe. ['panHunpl, cocraB u CTpyKTypa
ouocdeprl. XKuoe BemecTBO U ero ¢GyHKUA. OcoOeHHOCTH Omocdepsl Kak
ro6anpHOM sKOCHCTeMbl. JlMHaMHueckoe paBHOBecHE U oOOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IUKIIBI SJIEMEHTOB

(yrnepona, azota). 30HaIBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Omocdepe 3emian. AHTpONOTEHHbIE M3MEHEHHS B Ouocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa  palMOHAJIBHOTO  YIPABJICHHS TPUPOTHBIMH  pecypcaMd H X

ucrnoJsb30BaHue. Jloctukenust OMoJIOTUN M OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYEHUKA

1. buonorus / [Taceunuk B.B., Kamenckuii A.A., Py6iio A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBenieHne»

2. buomorus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /Ilox pex.
[Taceunuka B.B., AkinonepHoe oOuiectBo «M3narensctBo «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI VIS YAUTEJIA

1. Meroanueckoe nocobue/Ilaceunuk B.B., AkiimonepHoe o011ecTBO U31aTEIHCTBO
«IIpocaemienue».

2. buonorus. 10 xnacc: yaeOHHK 1 00111€00pa30BaTENbHBIX YUPEKACHUHN: YTIyOnEHHBIN
ypoBeHb / [B.B. Ilaceunuk u ap.]; mox pea. B.B. INaceunnka. — 2-e uzm. — M.
[Ipocemenue.

3. buonorus. [Toypounsie pazpadotku. 10-11 ximaccel: yaeOHOE TTocoOue st
0011100pa30BaTENBbHBIX YUpekKAeHUI: yriayonéuusiii yposens / B.B. ITaceunuk, I'.T.
[IsenioB, T.M. EdpumoBa; o pex. B.B. [Taceunnka. — M.: [IpocBemenue, 2017. — 267 ¢. —
(JIuHuA KU3HN).

4. bwuonorus. Paboune nmporpammel. [Ipenmernas muaus yueOHUKOB «JImaMS sxm3Hm». 10-11
KJIacChl: yueOHOe TTocoOue it 001eo0pa3oBaTeIbHBIX YUPSKACHUN: yITyOnEHHBIN
yposenb / B.B. ITaceunuk, I'.I. [lIseros, T.M. EdumoBna; nox pexa. B.B. [Taceunnka. — M.:
[Ipocsemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Emunas komneknus Liudposerx O6pa3oBarensHbix PecypcoBy (Habop mudpoBBIX pecypcoB
K yueOnukam nmauu B.B. Iaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuaibl k ypoky. Bce paboThl, HA OCHOBE KOTOPBIX
CO3/IaH CaiT, ObLIM OIyOJIMKOBaHBI B razere "buosnorusa". ABTopamu caiita nmpojeiaHa
OombI1ast paboTa MO CUCTEMATU3UPOBAHUIO T'a3€THBIX CTAaTeH ¢ y4ETOM MIKOJIBHOM yuyeOHOU
rporpamMmsl 1o npeamerty "buonorus”.

3. http://ebio.ru/ - DnexTponnsblii yueOHuk «bruonorus». Coaep KUt Bce pasiesibl OUOJIOTHH:
00TaHUKY, 300JI0THI0, aHATOMHIO M (PU3UOJIOTHIO YeIOBEKA, OCHOBBI LIMTOJIOTUH U T€HETUKH,
HBOJIIOIIMOHHYIO TEOPHIO B SKOJIOTHIO. MOKeT ObITh PEKOMEHIOBAH YYaIIUMCS [Tt
CaMOCTOSITENIbHOM paboTHI.

4. http://djvu-inf.narod.ru/ - smextponnas 6ubnuorexa 5. http://biology.ru/index.php - Caiit
spisgercsa HTepHeT — Bepcueit yueOHOro Kypca Ha koMmnakTt-aucke "Otkpbitast buonorus"
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