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HHOACHUTEJIbBHAA 3AIINCKA

[Ipu paszpaborke mporpaMMbel MO OHOJOTHM TEOPETHYECKYIO OCHOBY JUIS OMpEACICHHUS
NOJX0A0B K (OpPMHpPOBAHMIO cojAepkaHUs ydeOHoro mpeamera «buonorus» cocraBuiIu:
koH1entyanbable nojoxeans OI'OC COO o B3auMOOOYCIIOBICHHOCTH LENeH, COJep KaHus,
pe3ynbTaToB 00y4YeHHs U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 001X
LEeIsIX W NPUHILMIIAX, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEJHEro 0O0Ilero
obOpazoBanusi B Poccuiickoii denmepammm, a TakkKe TOJOXKEHUS O crHenuduke Owuosoruu, e
3HAYCHUU B MTO3HAHUU JKUBOM MPHUPOJIBI U OOECIIEYCHNH CYIIECTBOBAHMS YEJIOBEUECKOTO 00IIeCTBa.
CornacHO Ha3BaHHBIM TIOJIOKEHUSM, ONIPEICTICHB OCHOBHBIE (DYHKIIMU MTPOTPAMMBI TI0 OHOJIOTUU U
€€ CTpYKTypa.

[Tporpamma mo Ouosiorun Aa€T MPEACTABICHHUE O 1ENsAX, 00 OOIIel cTpaTeruu 00y4eHus,
BOCIIUTaHMS M Pa3BUTHS 0Oydaroluxcs cpeAcTBaMu yueOHoro npeamera «buonorus», onpenenser
00s3aTeNnpHOE MPEIMETHOE COJIEPIKaHUE, €r0 CTPYKTYpPY, paclpelelieHne Mo pasfesiaM U TeMaM,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS YyUEOHOro MaTepuana ¢ y4€TOM MEXKIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK OOpa30BaTeIbHOrO IMpoIlecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

B nporpamMe mno OuoJOTMHM TakKe YUMUTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM H TIPEAMETHBIM pe3yibTaTaM oOydeHus B (HOPMUPOBAHUHI
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON ACSITEIbHOCTH/YIEOHBIX IEHCTBUM OOYJArOMIMXCS IO
OCBOEHHIO COJIep KaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIH ypOBEHb) peasn30BaH MPUHIMII
MIPEEeMCTBEHHOCTH B M3y4eHHM Ouosiornu, Onarojaps dYeMy B HeH HpocMaTpuBaeTcs
HaIMpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHUEHTAlUil  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHUS,
MPEACTABICHUH O 3I0POBOM 00pa3e KU3HHU U OCPEKHBIM OTHOIICHUEM K OKPYKAIOIIEH TPUPOTHON
cpene. [TosTomy Hapsiy ¢ u3ydeHuEeM OOMIEONOTOTHICCKUX TEOPUH, a TAKXKE 3HAHUMA O CTPOCHUH
KUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX IPOILECCOB B
nporpaMMe MO OHOJIOTUM YAEJICHO BHHUMAaHUE MHCIOJNb30BAHUIO TIOJYYEHHBIX 3HAaHUN B
MOBCEJIHEBHON JKM3HM U1 pELIEHUS MPUKIaJHBIX 33Jad, B TOM 4YHCIe: HNpOPUIAKTHKU
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YeJIOBEKa,  MEIMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBAaHHS SKOJIOTUYECKH I11€]1eco00pa3HOro MOBEIEHUs B OKpY)KaoIlled MNpPUPOJHON cpene,
aHall3a BIIMSAHUS XO3SIMCTBEHHOM JIEATENBHOCTH 4YEJIOBEKa HA COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHME BHHMMAHHUS K MPUKIATHOW HAIPaBICHHOCTH Y4eOHOTO
npeaMera «buosorHs» MPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIEeUeHHUs YCIOBUM JUIsl pelleHus
OJIHOM M3 aKTyalbHBIX 3a]a4 HIKOJBHOTO OHMOJIOTMYECKOTO OO0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopmupoBaHre y OOydalOIIUXCS CIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSAM JMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUS 3aHMMaeT BaxkHoe MecTo. OHa
obecnieunBaer (GopmupoBaHHEe Yy OOyJaIONIMXCS MPEACTaBICHUM O HAyYHOW KapTHHE MHUpa,
pacmupsieT 1 00001IaeT 3HaHUs O JKMBOW MPUpPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alMil W 5BOJIIOLMH, CO34A€T YCIOBUS MJIA: TO3HAHUS 3aKOHOB JKMBOM MPHUPOJIBL,
¢dopmupoBaHus (QYHKIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO U Oe3omacHoro ooOpasa
KU3HHU, SKOJIOTUYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

Bonpioe 3nHaueHrne OHOJIOTHS UMEET TAaKXKe /ISl PEIICHHs BOCIIUTATENIbHBIX U Pa3BUBAIOIINX
3aady cpegHero oOmero oOpa3oBaHUs, colMaIM3alMu oOywaromuxcs. M3ydeHue Ouosoruu
obecrieunBaeT ycioBus s (HOPMHUpPOBAHHS HMHTEIUIEKTYAIbHBIX, KOMMYHUKAIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, ICTETUUECKOHN KYIBTYphI, CIIOCOOCTBYET MHTErPAllUU OUOJIOTHYECKIX
3HAHWNA C TMPEICTaBICHHUSIMH U3 APYrUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U
reorpadguu. Ha3BaHHBIE TMONOXKEHUS O TpeaHa3HAYeHUH YydyeOHoro mpeaMera «buomorus»
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COCTaBWJIM OCHOBY JJISl OIIPEIENICHUs MOAX00B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COJICPKAHMUS,
MPEJCTABICHHOTO B MPOrpaMMe 1o OHOJIOTHH.

OTtb60p coneprkanusi yaeOHOTO npeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIMNA KyJIbTYPOCOOOPA3HOTO TOJX0JA, B COOTBETCTBUU C KOTOPHIM OOYyYaroImuecs: IOJIKHBI
OCBOUTH 3HAHUS M yMEHHs, 3Ha4MMble Ui (OPMHUPOBAHUS OOIIEH KYIbTYpHI, OINpPENEIISIONINe
aJIeKBaTHOE TIOBEJICHHE 4YeNIOBeKa B OKPYKAIOIIEH NPUPOJHONW cpele, BOCTpeOOBAaHHBIE B
MMOBCETHCBHON JKU3HU W TPAKTUYECKOH JesATebHOCTH. Oco0oe MECTO B ATOW CHUCTEME 3HaHUI
3aHUMAIOT AJIEMEHTHI COJICPKAHMS, KOTOPBIE CIY)KaT OCHOBOH it OPMUPOBAHUS NPEICTABICHUN
O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpa W IICHHOCTHBIX OPHEHTAIMAX JMYHOCTH,
CIOCOOCTBYIONIUX T'yMaHU3AIUHA OMOJIOTUIECKOTO 00pa30BaHUsI.

CTpyKkTypupOoBaHHE COJEpXaHUig y4eOHOro MaTepuasia B IporpaMme 10 OHOJIOTUH
OCYIIECTBIICHO C Y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHWH 00 OTIMYUTENFHBIX OCOOEHHOCTSIX
KUBOU IPUPOIBI, O €€ YPOBHEBOM OpraHU3aIMy U SBOJIONMHA. B COOTBETCTBHHU C 3THM B CTPYKTYpE
yueOHOTOo TIpeaMeTa « BHOJIOT s BBIIEIEHBI CIEAYIONINE COep KaTeNbHbIe TUHIN: «bromorns kak
Hayka. MeToapl HaydHOTO TO3HaHus», «KineTka kak Ouojoruueckas cuctemay, «OpraHu3M Kak
Oouosnoruyeckas cucrema», «Cucrema 1 MHOrooopasue opraHmyeckoro Mupa», « IBOJIOLUS KUBOI
MPUPOIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp w3ydenus: ydeOHOTO mnpenmera «buomorms» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yJaroIUMUCs 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAILHON OPTaHU3alliH )KUBBIX CHCTEM Pa3HOTO
paHra ¥ MpuoOpeTeHNEe YMEHHI HCTIOIB30BaTh STH 3HAHUS ISl TPAMOTHBIX JICHCTBUH B OTHOIIICHUN
00BEKTOB JKMBOI MPHPOJIBI ¥ PEIICHHS Pa3IMYHBIX KU3HEHHBIX TPOOIeM.

JlocTiokeHne menu u3ydeHws ydeOHoro mpeamera «buonorms» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCsl peIICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE 00YYaIOIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSX, YUCHUIX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUIIaxX, CIYKalIUX OCHOBOU 1151 (popMHUpOBaHUS TIPEICTABICHUN
0 €CTECTBEHHO-HAY4YHOM KapTHHE MUPA, O METO/IaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHCTEM pA3HOTO YPOBHS OpPraHU3allid, BBIJAIOIIMXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIICOBAHUAX B OMOJIOTHH;

(dbopmupoBaHre y O0OYdYalOIIUXCSl TO3HABATENbHBIX, WHTEUIEKTyaJlbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalln3a JaHHBIX O MyTAX Pa3BUTHUS B OHMOJIOTMM HAYYHBIX B3IVISJIOB,
UJeH U MoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y 00y4aronmxcs o0uiel KynbTypbl, QyHKIMOHAIBHONW IPaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSICHATh U OLICHUBATDH SIBJIICHUS OKPY>XKAIOLIET0 MHUpa >KHBOW MPUPOJBI HA OCHOBAHUU
3HAHUM U OTBITA, OJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

(dbopmupoBaHre y O0OydYalOIIUXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHHE OHOJOTHYECKHX
3HAHUM B TMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOKHOCTH TIO3HAaHUS 4YEJIIOBEKOM >KUBOW MPHUPOJIBI,
HE0OX0IMMOCTH OEepeKHOTO OTHOIICHHSI K HEW, COONIIOJIEHUSI ITUYECKUX HOPM IPH MPOBEICHHH
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE ILIEHHOCTH OWOJIOTUYECKUX 3HAHUI /IS TMOBBILICHUS YPOBHS SKOJIOTHMUYECKOM
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

IIPUMEHEHHE TNPHOOPETEHHBIX 3HAHUM M yYMEHMH B MOBCEJHEBHON KHU3HM JUIS OLEHKH
MOCIE/ICTBUI CBOEH JeSITEIbHOCTH IO OTHOLIEHHIO K OKpYXKarouled cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHME U COOIIOIEHUE MEpP MPO(UITAKTUKY 3a00IeBaHUH.

B cucreme cpennero oOmero obpaszoBanus «buonorusy, usydaemas Ha 0a30BOM YpOBHE,
ABIISIETCS 00s3aTeIbHBIM YUEOHBIM TPEAMETOM, BXOIAIIUM B COCTaB IpEeAMETHOH o00JacTH
«EcTecTBeHHO-HaY4HBIE TPEMETHI.

Jlnst u3ydeHust OMoJIoruu Ha 6a30BOM YpOBHE CpeiHero oOriero o0pa3oBaHusi OTBOAUTCS 68
gacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heemo).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBs3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHHYECKHMH W APYTHMH
€CTECTBCHHBIMU Haykamu, Quiocoduel, ITHKON, 3CTETHKONW W mpaBoM. Pois Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTtoipl 1O3HAaHUS KUBOM MpUPOJbl (HAOMIOAEHHE, SKCIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJIacCU(UKAIUs, MOJISTHPOBAHUE, CTATUCTHYECKAss 00paboTKa JTaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KMBON TIPUPOJIBDY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpakTnueckas pabota Ne 1. «lcrnonp3oBaHue pa3IUYHBIX METOJOB IPH H3YYEHUU
OMOJIOTUYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OMOCHCTEMBI) Kak MNpeAMeT u3ydeHusi Ouosnoruu. OTiaudne MKUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM W HWX pa3HooOpaswe. YPOBHH OpraHu3alud OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OPraHU3MEHHBIMN, MOMYJIALIMOHHO -BUOBO,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI), OUOChEPHBIH.
JdemoncTpauuu:

Tabmuubr u cxeMbl: «OCHOBHBIE TIPHU3HAKU IKU3HHW», «YPOBHH OpraHU3AIHMH >KUBOM
IIPUPOABI».

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMH4ecKHUil COCTAaB M CTPOCHUE KJIETKH.

XVMHYECKUHN COCTaB KIETKA. XUMUYECKHE DJIEMEHTBI: MAaKPOIJIEMEHTBI, MUKPOJIEMEHTHI.
Bona u MuHEpaJIbHBIE BEILIECTBA.

@OyHKIMH BOJBl M MHUHEPAIBHBIX BEIIECTB B KieTke. llomnepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 6eak0B. AMMHOKHUCIIOTEI — MOHOMEpHI OenkoB. He3ameHumble
3aMEHUMbIE AMUHOKHUCIIOTbl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€JIKOBON MOJEKYJIbI
(mepBUYHAas, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBA OEIKOB.
buonorndeckue GyHKIIMU OCIKOB.

®epmeHTbl — Ouojoruueckue Katanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHT,
cyoctpatHas  crneuu¢uuHocte.  Kodepmentsl.  Buramunbl.  Omiuums  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTaInu3aToOpPOB.

VYraeBopl: MOHOCaxapu/ibl (TJI0KO3a, pubo3a u ae3okcupubo3a), 1ucaxapuiabl (caxaposa,
JaKTO3a) W IMOJucaxapuabl (Kpaxmai, TJIMKOIeH, Leitoso3a). buonornyeckue QyHkuun
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, ¢gochonunuasl, crepouabl. ['mapoduasHO-rHAPO(dOOHBIE
cBoiictBa. buosornueckue QyHkuuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JIMIHMJOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[uronorna — Hayka o kinerke. KilerouHas Teopust — mpuMep B3aUMOACHCTBHS HICH U
(aKTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak 1enoctHas kuBas cuctema. OOmme NpU3HaKU KIETOK: 3aMKHYyTas Hapy)KHas
MeMmOpana, mojekynbl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KJIETOK: DJyKapuoTHyecKas M IpokapuoThueckas. (OcoOEHHOCTH CTPOEHHS
poKapuoTHUeCKor KieTku. Kierounas crenka Oakrepuil. CTpoeHHE yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAsh CTEHKA, TJIMKOKAIUKC, WX (YHKIUH.
[Ina3martnyeckass MemOpana, e€ cBoiictBa W (QyHKiuH. LuTomnasmMa u €€ OpraHoOMIBI
OnnomemOpannbie opranounsl kietku: JIIC, anmapar [ompmku, mm3ocomsl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MUTOXOHAPUH, IutacTuabl. [Iponcxoxaenne MUTOXOHIpUM U miacTua. Bumabt
mwiactug. HememOpaHHble oOpraHouabl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPHUOJIH,
PECHUUKH, KIyTHUKU. DyHKIIMU OpraHou0B KJIeTKU. BritoueHus.

Anpo — perynsaTopHblii LeHTp KieTku. CTpoeHue siapa: sjepHas o0oJiouka, KapuoIuiasma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe  XMMHUYECKMX  JJIEMEHTOB B  HEKHBOW  IPUPOJIE»,
«PacrnpeeneHne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuonnueckas Tabnwia XUMHUYECKUX D3JIEMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «bruocunTe3 Oenka», «CtpoeHue Mosekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossie kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHne syKapHOTHYECKOMN
KIeTKn», «CTpoeHMe JKUBOTHOM KIETKW», «CTpOEHHE paCTUTEIbHOW KIETKN», «CTpoeHue
MIPOKAPUOTHUECKOH KIEeTKN», «CTpoeHHe Aapa KIETKN», «YTJIEeBOJbD, «JIUMHIbD.

O6GopymoBaHue: CBETOBOM MHUKPOCKOIM, OOOpyIZOBaHWE UIsi MPOBEICHUS HAOIIOICHUH,
M3MEpEeHul, HSKCIEePUMEHTOB, MHUKpOIMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX M OakTepuaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThl:

JlaGopatopnass pabota Ne 1. «l/3ydyeHHe KaTaTMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlabopaTtopnas pabota Ne 2. «3ydeHue CTpOCHUSI KIIETOK PaCTCHUM, )KUBOTHBIX U OaKTEpHit
[10J] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOTIPENAPATAX U UX OIHCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOMeH BelecTB, WK METab0IM3M. ACCUMIIAIMS (TUTACTUYECKHI OOMEH) U TUCCUMMIISALIHS
(oHepreTnyeckuii OoOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca Merabonuzma. Posib 3akOHOB
COXPaHEHHS BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIA W rerepoTpodHbiii. Posib ¢epMeHTOB B 0OMeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TemHOBasg (a3pl ¢orocuHTe3a. Peaknun QoTocunTesa.
O¢ddextuBHOCTD (hoTOCUHTE3a. 3HaueHUEe (PoTOCHMHTE3a JUIs KU3HU HA 3emie. BiausHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHUHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCHUHTEe3a Ui KU3HU Ha
3emuie.

DOHepreTuyeckuii 0OMeH B KJeTke. Paciienienue BemecTs, BbIICTIEHNE U aKKyMYyJTUPOBaHUE
SHEPTUHM B KIETKe. OTambl 3HepreTuyeckoro oOmeHa. [nmukonus. BbpoxkeHune u ero BHIBL
Kucnopognoe okwuciaeHue, WM KiIeTouyHoe JbIxaHue. OxucinutenbHoe (GochopriinpoBaHue.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

Peakiun matpuuHoro cuHTe3a. ['‘eHermueckas wuHpopmauus u JHK. Peannzanums
reHeTUYeCKON WHpOpMaluu B KIETKe. |'eHEeTHUeCKud KOJ M ero CBOWMCTBA. TpaHCKpUIIIUS —
maTpuuHbiii cuHTe3 PHK. Tpancisuus — Ouocunte3 Oenka. Drtambl TpaHcusuuu. KonupoBanue
aMHHOKUCIIOT. Posb pubocoM B GruocunTe3e Oernka.

Hexnerounsie popmbl )kxu3HU — BUpYChl. MicTopust oTkpeiTust BUpycoB (/1. 1. MiBanoBckwui).
OCOOEHHOCTH CTpOEHHST M >KM3HEHHOTO IuKiIa BHUpycoB. bakrepuocdaru. bonesnu pacTeHui,



6

KUBOTHBIX M 4YEJIOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHoneduuurta uenoBeka (BUY) —
Bo30ymutens CIIM/la. OOpatnHast TpaHCKpUNIHMs, peBepTaza W uHTerpasa. llpodunaxtuxa
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdeMoHcTpanum:
[Moptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.
Tabmuitl W CXEMBI: «Tumbl  nutanus»y,  «Metabomuzm»,  «MUTOXOHIPUSY,

«QHepretuueckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenune JIHK», «Ctpoenue wu
¢byHkumoHMpoBaHue reHay, «Cunre3 Oenka», «I eHernyeckuii komy», «Bupyce», «bakreprodarmy,
«Crpoenue u xxu3HeHHbIN UK Bupyca CIIM/la, 6akrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: monenu-anrumkauu «Yasoenue [AHK wu tpanckpunums», «buocunres
oenkay, «CTpoeHue KIeTKI», Moaens cTpykrypsl JTHK.

Tema S. PazMHOKeHHe U HHAMBU/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, wiM KU3HEHHBIM LMK KieTku. MHrtepdasza u muto3. [Ipoueccsl,
npoTtekamomue B uHTepdaze. Perumkanus — peaxuuss MarpuuHoro cuHresa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUN. JIUTUIOMIHBIA W TalJIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonornyeckue OCHOBBI Pa3MHOKEHUS U HHAWBUIYaTbHOTO DPA3BUTHS
OpraHMU3MOB.

Jenenne kinetkun — muto3. Ctaanuu Muto3a. IIponeccel, mpoucxoasimye Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrMYeCKUi CMBICIT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBbI pa3MHOXKEHHUS OPraHU3MOB: Oecroioe U MmoJjioBoe. Bupl 0ecrosioro pa3sMHOKEHUS:
JieleHue HaJBOE, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa30BaHME, BETE€TaTUBHOE
pa3MHoO)keHHe. VICKycCTBEHHOE KIIOHHPOBAaHHUE OPTaHU3MOB, €T0 3HAYEHUE JJIS CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.

Meiio3. Craguu wmeio3za. Ilpormeccel, mpoucxondmue Ha craausx Meiiosza. [loBeageHue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [l0oJOBbIE Kene3bl:
CeMEHHUKU W suyHUKU. OOpazoBaHuWE W pa3BUTHE IMOJIOBBIX KJIETOK — raMmeT (CIepMaTo30uj,
SUIEKIIETKa) — crnepMaroreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOEHHUS  SUIIEKICTOK M
cnepmaTto3ouaoB. Omronorsopenue. Ilaprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AIMOpHUOTEHE3). DTarbl
SMOPHUOHAIIBHOTO PAa3BUTHS Y MO3BOHOYHBIX XUBOTHBIX: IPOOJIEHUE, TacTPYISILMs, OPraHOreHes.
[TocTaomOpHoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENpsIMOe
(nunHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHuU3MOB, (AKTOPBI, CHOCOOHBIE BbBI3BIBATH
BpOXAEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOECHUE CEMEHH, CTaJIuu
pPa3BUTHSL

JdeMoHcTpanum:

Tabmuipl U cxembl: «@OpMBI Pa3MHOXKEHUSI OPTaHU3MOBY», «JIBOMHOE OIIOJOTBOPEHHE Yy
LBETKOBBIX pacTeHuit», «BeretaTuBHOE pa3MHOKEHUE paCTeHMID», «JleneHue KIeTKku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KietouHslii nukiy, «Pemnukanus
JHK», «Muros», «Meinos», «IIpsiMmoe u HenpsiMoe pa3BUTHEY, «]'aMeTOTE€HE3 y MIEKOIUTAIOIINX U
4yenoBeka», « OCHOBHBIE CTa MU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHUKporpenapatel «CrepMaTo30uabl MIIEKOIMTAIOIIETOY,
«SliinexseTka MIEKONMTAIOIIEro», «KapuoknHes B KIIETKax KOPEILIKa JIyKa», MarHATHAas MOJEIb-
anmukamnus «/lenenue xierkny, moaens JJHK, monens metadaznoit XpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGopatopHast pabora Ne 3. «Habmronenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKpPOIIpenapaTax.

JlabopatopHass pabora Ne 4. «M3yueHHe CTpPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».
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Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHeTuku. VMcTopust pa3BUTUS TEHETUKU. Poib LUTOJNOTMU U
SMOPHOJIOTUH B CTAHOBJICHUU T€HETHKHU. BKIal pOCCHICKUX M 3apyOCKHBIX y4EHBIX B Pa3BHUTHE
TCHETUKU. MeToapl TEeHETUKH (THOPUIOJNOTHYECKHUM, IMTOTEHETHYECKUN, MOJICKYISIPHO-
reHeTudyeckuil). OCHOBHbIE I'€HETUYECKUE MOHATHUs. ['eHeThueckass CHUMBOJIMKA, MCIOJIb3yeMas B
CXeMax CKpEeIIUBaHUM.

3aKkOHOMEpPHOCTH  HACJEeJIOBaHUS  MPU3HAKOB,  ycTaHoBileHHble [.  Mennaenewm.
MoHorHOpHIHOE CKpEIIMBaHKWE. 3aKOH eAMHOOOpa3us THOpUIOB MEPBOro MOKoJeHHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacIIeIICHUs MPU3HAKOB. [ unore3a unctoTel ramet. [lonHoe u HemomHoe
JTOMUHUPOBaHUE.

JuruOpumHoe  CKpelmMBaHWE. 3aKOH  HE3aBUCHMMOTO  HACIEJAOBAHUS  IPU3HAKOB.
[{uTtoreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPENIMBaHUS. AHAIU3UPYIONIEE CKpEIlUBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHOe HacieoBaHue Tmpu3HakoB. Pabora T. Moprana mno cremIeHHOMY
HacJe0BaHuIo TeHOB. HapyllieHue cleriennsi TeHOB B pe3yJbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka mosia. XpoMOCOMHOE OMpEETIeHUE ToJia. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsIe ¥ reTeporaMeTHbIe OpraHu3Mbl. HaciiemoBanne mpu3HAKOB, CIETUICHHBIX C TIOJIOM.

N3menunBocTh. Bubl n”3MEHUNBOCTH: HEHACIEACTBEHHAS M HAceACTBeHHas. Poib cpenpl B
HEHACTIEACTBEHHOW  HM3MEHUYMBOCTH. XapaKTePUCTUKA  MOJU(PHUKAIMOHHON  HM3MEHYMBOCTH.
Baprnannonsslil psin v BapumanmoHnHas Kpubas. Hopma peakuuu npusHaka. KonaumdecTBeHHbIE H
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnenactBennas, winM reHOTUNIMYECKasl, W3MEHUYMBOCTh. KoMOWHAaTHBHAs W3MEHUYMBOCTb.
Meiio3 W TONOBOM TpollecC — OCHOBA KOMOWHATMBHOM HM3MEHYMBOCTH. MyTalMOHHAsS
n3MeHunBOCTh. Kiaccudukauus MyTaluii: TEeHHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTa u
MPUYUHBI MyTaruii. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHX PSIJOB B HACJIEICTBECHHOM
n3menunBocty H. 1. BaBunosa.

BresaepHas HacIE€ICTBEHHOCTh U N3MEHYMBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TEHETHKM 4YEJIOBEKa:
reHeaqornYeckuii,  ONM3HEIOBbIN,  LUTOTEHETHYECKUH,  OMOXMMHUYECKHH,  MOJIEKYISIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpPENEICHHE T[E€HOTHUIIA: II0JHOT€HOMHOE CEKBEHUPOBAHME,
TreHOTUIIMPOBaHUWEe, B TOoM uucie ¢ nomoinpio [IIP-ananusa. HacneactBennole 3a0oJieBaHUA
YelloBeKa: reHHble 00Je3HU, 00JIE3HH C HACJIECTBEHHOU MPEIpaclookKeHHOCThI0, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpHHIUIBI 310pOBOTO
oOpa3a >KU3HHU, AUATHOCTUKH, NPOPUIAKTHKUA M JeUeHUs TeHeTHYecKux OonesHeil. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYEHHE MEIUUMHCKOM TIE€HETUKH B MPEJOTBPAILECHHU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHU YEIIOBEKA.

JdeMoHcTpanum:

[Moptpetsr: I'. Menpens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHME M €ro LUTOTEHETHYECKas OCHOBAY,
«3aKO0H pacIleryIeHUs U €ro [IUTOTeHEeTHYeCcKasi OCHOBay», «3aKOH YHCTOTHI ramMeTy, «/lurubpuanoe
ckpemuBanue», «lluTomornyeckue  OCHOBBI ~ AMTMOPUIHOTO  CKpelIUMBaHUs»,  «Meiio3y,
«B3aumoelicTBIE allIeNbHBIX T€HOBY», «['€HeTHUeCKre KapThl PACTEHUM, JKUBOTHBIX U YEJIOBEKa,
«l'eHeTnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUs, CLEIJIEHHOTO C THoJiom», «KapruoTumsl
4YelnoBeKa M KUBOTHBIX», «Bumsl wu3meHunBoCcTHY», «MoauduKalmoHHas HW3MEHUYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnn KpoBu», « MyTallMOHHAs U3MEHUYHUBOCTD.

O6opynoBanue: Mojaenu-anmiukanuu «MoHoOTUOpUIHOE —CcKpemmBaHue», «HemomHoe
JOMHHUpOBaHHE», «Jlurubpumanoe ckpenuBanue», «llepekpé€cT XpoMocOM», MHUKPOCKON U
Mukpomnpenapar «Jposzoduna»y (Hopma, myranuu (HOpMBI KPBUIEB W OKpPACKU Tema), repoapuit
«I"'opox nmoceBHOW».
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JlabopaTopHble U NPAKTH4YEeCKHE PadoThI:

Jlaboparopuas pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPUTHOTO
CKPELIMBaHUA y APO30(UIIBI HA TOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 6. «/3yueHne mMonu(pUKAIMOHHOW M3MEHUYHMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

JlabopatopHass pabora No 7. «AHamuM3 MyTanuid y Jpo3o(uibl  Ha  TOTOBBIX
MHKpOIIpenaparax.

[Ipaktudeckas padora Ne 2. «CocTaBiieHUe U aHATIM3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa U IpoLECC. 3apOKJIEHUE CENIeKIIMU U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 m[EHTpax TMPOUCXOXKICHHS M MHOTO00pasusi KyIbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpemMeHHbIE METOJIbl CelNeKIUU. MacCoBbI U WMHAUBUAYaJIbHbII OTOOpBHI B CENEKLUUU
pacteHuii U KUBOTHBIX. OIleHKa sKcTepbepa. BIu3KopoaCTBEHHOE CKpelMBaHHE — WHOPUAMHT.
UYucrasa nunus. CkpeuuBaHue YMCThIX JUHUH. ['eTepo3uc, unu rubpuanas cuna. HeponcrseHHoe
CKpellMBaHue — ayropuauHr. Otnanénnas rudpuauzanus u e€ ycrnexu. VIckyccTBEHHBIN MyTareHes
Y TIOJTyYeHHE MOJIUILIONI0B. JJOCTUKEHUS CeNeKIINY PACTEHUH, KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosnorus kak oOTpaciab MNPOU3BOACTBA. ['€HHAas WHKEHEpHWs. OTambl CO3JIaHHS
pexomObunantHot JIHK wu tpancrennsix opranusmoB. Kierounas wumxeHepus. Kietounsie
KyJIbTypbl. MUKpOKJIOHAIbHOE pa3MHOKeHHE pacTeHHid. KiloHupoBaHHE BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHu3MOB. OKOJOTMYeCKMe M 3Tudeckue mnpobimemel. MO —
T€HETUYECKH MOAU(PHUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapta «LleHTpbl NpPOHCXOXKIEHHST U MHOrooOpasus KyJIbTYpPHBIX
pactenuit», «llopoabl mOMAaIIHMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OtnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. UBanoBay, «llomumnongus», «OOBEKTHI
ouorexHonorun», «Kierounele KyabTyphl M KJIOHHpOBaHUE», «KOHCTpynpoBaHuME U MEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKH IUIOAOB U KOPHEIUIONOB IUKUX (GOpM U KYyJIbTYPHBIX COPTOB
pactenuid, repoapuii «CellbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHMSI CENIEKIIMM PACTEeHHH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUJIEMEHHYI0 (GepMy, COPTOUCHBITATENbHBII y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoTIOUOHHAA OMOJIOTHS.

[Ipennochliky BOSHUKHOBEHHUSI SBOJIIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS U €€ MECTO
B Ononoruu. BnusiHue 3BOMOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CauzerenbcTBa 3BOJIIONUH. ITaeoHTONOTHYECKHE: TTOCIEI0BATEILHOCTE TOSBJICHNUS BHUJIOB
B TMaJICOHTOJIOTUYECKOW JIETONMUCH, TMepexoaHbie (opmbl. buoreorpaduueckue: CXOIACTBO U
paznuuue dhayH u GIop MaTEpPUKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHE: CXOJACTBA M PA3NIU4YUsi HSMOPHUOHOB Pa3HBIX BHUJOB TMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE, AHAJIOTUYHbIE, PYJUMEHTApHbIE OpraHbl,
aTaBU3MbL. MOJEKYISIpHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHHU3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
MeTabO0INYEeCKHUX MyTeH y BCEX OPraHU3MOB.

OpomononHass teopuss Y. JlapBuna. IIpennocbulku BO3HMKHOBEHHUS JIapBUHHU3MA.
JIBMKYIIHME CUITBI BOJIONUHU BUIOB 10 JlapBuHY (M30BITOYHOE PA3MHOKEHHE MPH OTPAHUYCHHOCTH
pecypcoB, HeoTpeaenéHHas U3MEHYNBOCTh, 00ph0a 3a CyIecTBOBaHKE, €CTECTBEHHBIH 0TOOD).
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Cunretrnueckas Teopus 3Botouun (CTI) u €€ 0CHOBHBIE MMOJIOKEHHUS.

Muxkposotonus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBmwxymie cuibl ((akTopbl) 3BONIONMHA BHUJOB B MpHUpojae. MyTalMOHHBIM MpolLecc H
KOMOWHATHBHAS U3MEHYMBOCTD. [lonmynsannoHHbIe BOHBI U apeii¢ reHoB. M3omsmust 1 Murpanusi.

EcrecTBenHsblii 0TOOp — HampaBisomuil ¢axktop sBostonud. DopMBI €CTECTBEHHOTO
otbopa.

[Iprcnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT sBosonuu. [Ipumepsr npucnocobnenuit y
OpraHu3mMoB. ApoMop(oO3bl U UAUOATATITALIUH.

Bun wu BupooOpaszoBanme. Kpurepum Buma. OcHoBHble (GOpMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtorus. Dopmbl  3BOMONMH:  (DUIIETUYECKAsl, JAWBEPTEHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[Tpoucxoxaenue OT HEeCIeUATU3UPOBAHHBIX MPEAKOB. [Iporpeccupytomias
Ccricnyajinu3aiusi. A}IaHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl 1 cxembl: «Pa3BUTHE OpraHMIECKOTO MUpa Ha 3emiie», «3apoAbIITN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl 0OpbOBI 3a cyliecTBOBaHHE», «EcTecTBEHHBIH 0TOOPY,
«MHoroobpa3ue copToB pacTeHuil», «MHOroodpasue mOpoJa KUBOTHBIX», «llomymsauumy,
«MyTtanroHHass U3MEHYMBOCTHY», «Apomopdo3b», «Mauoamantanum», «OOmas aereHepanus»,
«/IBmwxymmme cuibl sBoonnmn», «Kapra-cxema mapmpyra nyremectsust U. lapsunay, «boppba 3a
cyuiecrBoBanue», «lIpucnocobneHHocts opranusmony», «['eorpaduueckoe BHmOOOpa3zoBaHHEY,
«DKOJIOTUYECKOE BHUI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMHU OKpPAaCKH, HAOOp IIOI0B U
ceMsiH, Koyuekuus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOICHUN Y JKUBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAas MoieNb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJulekius «DOpMBI COXpAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX M DPAacTeHUi», Monenb ammiukanusa «llepexkpéct Xxpomocom», BiIaXKHbIE Ipenaparbl
«Pa3BuTne Hacekomoroy, «Pa3ButHe NATYIIKH», MUKponpenapar «/{po3oduina» (HopMma, MyTaruu
(hOpMBI KPBUILEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHIECKOMY KPUTEPHUIO».

JlaGopaTopnas pabota Ne 2. «Omnucanue NPHUCHOCOOJICHHOCTH OpraHu3sMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble MPEACTABICHUS O 3apOKACHUM KU3HU. HayuHble TUmoTe3bl BO3HUKHOBEHMS
KU3HU Ha 3emuie: aOuoreHe3 M NaHcHepMus. XUMHYECKas 3BOJIONUSA. AOHOTEHHBIH CHUHTE3
OPraHMYECKUX BELIECTB M3 HEOPTraHWYECKUX. DKCHEPUMEHTAIBHOE MOATBEPKACHHE XUMHUUYECKOU
sBomonuK. HauanbHbie atanbl 6nonorndeckoit spomonuu. ['unoresza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKU. llepBble KIETKM W WX HBOJIOIHUA.
DopMUPOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3BuTne xxu3Hu Ha 3emuie no 3pam u nepuojam. Karapxeil. Apxeiickas U IpoTepo3oicKas
apel. [laneosoiickas spa U e€ mepuoabl: KeMOPHICKUI, OPJJOBUKCKUMN, CUITYPUNCKHMA, TEBOHCKUIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iicKkas opa 1 €€ epUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30lickas pa u €€ nepuoIpl: ajJeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KIMMara M TEO0JIOrMYecKHX mpoueccoB. OCHOBHBIE 3Talbl SBOJIIOLHMU
PacTUTENILHOTO U )KHBOTHOTO MHpa. ApoMOp(O3bl Y pacTeHUH U )KUBOTHBIX. [losiBIIeHHE, pacuBeT U
BBIMHPAHUE TPYII )KUBBIX OPTaHU3MOB.
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Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHHe 3BOIOLUU. OCHOBHBIE CHUCTEMATUUYECKUE
TPYIIBI OPraHU3MOB.

OBoJroLMs  4yeloBeKa. AHTpPONOJOruMs Kak Hayka. Pa3Burue mnpeicTaBleHUM O
IIPOUCXOXKACHUN YeJIoBeKa. MeToibl u3yueHus aHTpororeHeza. CXoACcTBa U pa3inyus 4eloBeKa U
AKUBOTHBIX. CHCTEMAaTHYECKOE N0JIOKEHUE YETIOBEKaA.

JBuxymue cunbl  (akropbl) aHTpomoreHesa. HacnencTBeHHas UW3MEHUYUBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIecTBEHHBIH 00pa3 *U3HU, U3TOTOBIEHUE OPYIUM Tpyna, MBIIIJICHUE,
peub.

OcCHOBHBIE CTAaJUU M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YesoBeKk yMembli,
Yenosek npsamoxondmui, Yenosek HeanaepTanbCkui, YenoBek pasyMHblid. Haxonkn nckomnaeMsix
OCTaTKOB, BpEeMsI CyIIECTBOBaHUs, 00JacTh pacHpoCTpaHeHus, 00bEM TOJOBHOTO Mo3ra, o0pas
KU3ZHU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME pacChl: €BpOIEOUHAs (eBpa3uiickas), HErpo-
aBcTpajouiHas  (PKBaTOopuaibHasl),  MOHrojioujnHas  (a3uaTcko-amepukaHckas).  YepTsl
MIPUCIIOCOOIEHHOCTH MPEJICTaBUTENIEH YEIOBEUECKUX pac K YCIOBUSM CyLIeCTBOBaHMs. EIUHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuupr u cxembl: «Bo3HukHOBeHHe COJIHEUHOW CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupa», «PacturenpHas kietka», <« KuBoTHas kietka», «lIpokapuoTudeckas —KIeTKay,
«CoBpeMeHHasi CHUCTeMa OpraHMYecKoro Mmupa», «CpaBHEHHE aHATOMUYECKHMX YEpT CTPOCHUS
YelloBeKa M YelIOoBEeKooOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJl€OHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO YeNoBEKa», «JllpeBHeimme moan», «lpeBHue mogn», «llepBbie
COBPEMEHHBIE JIFOAN», «UeloBeuecKre pach.

O6GopynoBanue: Mymspku — «[IpoucxoxaeHne demoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHBOHIIA), CJIENKH WU H300paKeHUS KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeJIOBeKa (KaMHH-YOIIMEPhI, pyOuia, ckpedsia), T€OXpOHOJOTHYEeCKas TaOiuIa,
KOJUIeKIHs «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KMBOTHBIX U PACTCHUIN.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktueckas pabora Ne 1. «M3yuyeHne MCKOMAEMBIX OCTATKOB PACTCHUH M KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcHusi «IBOJIONUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIM WM
KpaeBeIUECKHI My3€ei).

Tema 3. Opranusmbl H OKpPY:Kal0LIas cpeaa.

OKoJIOTMSl Kak HayKa. 3aJadyd M pas3/eibl  dKOJOTMH. MeToabl 3IKOJIOIMYECKUX
uccaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMsIT ~ OpPraHU3MOB: BOJHAs,  HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruveckue Qaktopel. Knaccudukanus skonorudeckux (GakTopoB: abUOTHUECKHE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0rndeckix (PaKTOpOB Ha OPTaHU3MBI.

AbGuotnueckue  (akToppl:  CBET,  TeMIleparypa,  BIaXHOCTb.  DoTonmepUOAU3M.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBHIO abnoTHuecKuX (pakTopoB. buonoruveckre puTMbl.

buotnueckne  Qaktopel. Buasl  OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYPEHIIHS,
XHUIHUYECTBO, cMMOMO03 U ero Qopmel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HAaxJIEOHMYECTBO). AMEHcanu3M, HelTpanu3M. 3HadeHHe OUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyaauuu. OCHOBHBIE MOKA3aTENM TOMYJISLUHU:
YUCJIEHHOCTb, IUJIOTHOCTb, POKJIAE€MOCTh, CMEPTHOCTb, MPUPOCT, Murpauus. J[uHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHncTpauuu:

[Moptpetsr: A. I'ym6onsar, K. @. Pynbe, D. ['ekkensb.



11

Tabmuuer n cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpeasl 0OMTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomymsiuum», «3aKOHOMEPHOCTH  POCTa  YHMCICHHOCTH  IOIMYJSIHH
uHpy30pun-Typenbkny», «lIuessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHeE PadOThI:

Jlaboparopuas paborta Ne 3. «Mopdosiorudeckue 0COOCHHOCTH PACTEHUI M3 Pa3HBIX MECT
OOUTaHUSD.

JIabopatopHnas paborta Ne 4. «BnusiHuE CBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacHET TUIOTHOCTH MOMYJISIMNA Pa3HBIX BUIAOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CUCTEMBI.

CoobmecTBO  opranu3mMoB  —  OwomneHo3.  CTpykTypel  OWOIleHO3a:  BUIOBa,
MPOCTPAaHCTBEHHAs, Tpodudeckas (numieBas). Buabl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okojoruyeckre cuctembl (dKocuctembl). lloHsTHe 00 53KocucTeMe U OMOreoleHO3E.
OyHKIIMOHATBHBIE  KOMIOHEHTHI ~ DKOCHUCTEMBI:  TPOJYIEHTHI, KOHCYMEHTBI, PEIYyICHTHI.
KpyroBopoT BemectB M MOTOK HHEPrMM B 3KocHcTeMe. Tpoduyeckue (MUILEBbIE) YPOBHH
skocucteMbl. [Tumessie nenu u cetu. OCHOBHBIE MTOKA3aTeNM YKOCHCTEMBI: OHOMacca, PO TyKIIHSI.
DKOJIOTUYECKHE MUPaMUABL: TPOAYKIWH, YHCICHHOCTH, Onomaccel. CBOHCTBa HSKOCHCTEM:
YCTOMYMBOCTB, CAMOPEryIIsiius, pazsutre. Cykmeccusl.

[IpuponHble SKOCHMCTEMBI. OKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCcHCTEMBI. brosorndeckoe u
X031CTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak (akTop ycTOoHYMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panutisl, coctaB u cTpykTypa ouochepsr. XXupoe
BemecTBO U ero ¢pyHkiuu. OcobeHHoCTH OGnochepsl Kak TI00aTbHON SKOCHCTEMBIL. JIuHaMuueckoe
paBHOBecHE B 00paTHast CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOTCOXMMHUYECKHE ITUKIBI AJIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B 6nochepe 3emnn. AHTponoreHHble u3MeHeHus B onocdepe. ['modanbHbIe
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHie MpHUpobl U yenoBedecTBa. CoxpaHeHne OHOpa3HOOOpa3usi Kak OCHOBa
ycroiunBoctu O6uocgepsl. OcHOBA pallMOHAIBHOTO YIPABIEHUS MPUPOTHBIMU pecypcamu U HX
ucnoJib30Banue. JloCTkeHus: OUOJIOTHH U OXPaHa MPUPOIBI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumer u cxemsl: «llumesie nenu», «buoneHo3: coctaB U CTpyKTypa», «IIpupoaHbie
coobmectBa», «llemun mnuraHus», «Okonoruyeckas mnupamunay, «buochepa u yenoBex»,
«DQKocHucTeMa MUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOro lecay, «buoieHos Bomoémay,
«ArpoueHo3», «[IpuMepHble aHTPOTIOTEHHBIE BO3ACHCTBUS HA MPUPOIY», «BaxHelre nCTOYHUKA
3arpsi3HEHUsl BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHelmas cocraBistomias Ouochepb»,
«®DakTopsl Aerpaganuu nousy, «llapuukosslil 3hdexT», «DakTOphl PaTuOAKTUBHOTO 3arpsi3HEHUS
ouocheprl», «O6mas crpykrypa Ouocteps», «PacmpocTpaHeHue Ku3HH B OHochepey,
«O30HOBBIN 3KpaH Ouocgeps», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor azora B
IPUPOIE».

Ob6opynoBanue: Mojenb-anIuinKanus « TunuuHbsle 6UOIeHO3bl», repbapuil «PacTurenbHbIE
cooOuiecTBa», Koyiekiuu «buoneHos», «Bpeaurenn BaKHEHIINX CENbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuM M KOJUIEKIMHM pAacTeHUH M JKUBOTHBIX, INPUHAUICKALIUE K PasHBIM
HKOJIOTUYECKUM TpynnaMm ofHoro Buaa, Kpachas xuura Poccuiickoit @enepanuu, n300paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 BUOJIOT' U
HA BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA30BAHUA

Cornacho ®I'OC COO, ycraHnaBnuBarOTCs TpeOOBaHMS K pe3yiabTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPEIHEro OoO0IIero oopa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3YJIbTATOB OCBOEHUA NpeameTa «bHOJIOrusS» BbIIEICHbI
CJIEIYIOILIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUNUCKON TPaXKJaHCKON MICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOTIPE/ICIICHUIO, HATMYNUE MOTHUBAITUHU K
00y4YeHHIO OMOJIOTHUH, TIEICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCXKICHUM JTUYHOCTH HA OCHOBE
KIITFOYEBBIX HGHHOCTeﬁ U UCTOPUYICCKHUX Tpazmuuﬁ Pa3BUTHA OHMOJIOTMYECKOTO 3HaHUusA, TOTOBHOCTH
U CHOCOOHOCTh OOYYarOMIMXCS PYKOBOJACTBOBATHCS B CBOEU JIEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMHM YCTAHOBKaMM, MNPUCYIIUMHU CUCTEMC OHMOJIOTMYECKOTO 06pa3013aH1/1;1, HaJIM4Ynue
9KOJIOTUYECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH CTaBUTH 11E€JTM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHHUA IMPEAMCTA «bunomorusay JOCTHUT'AaKOTCI B CIAUHCTBC
y‘-Ie6HOI\/’I W BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBUH C TpPAAUIIUMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COOUOKYJIBbTYPHBIMHU, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LICHHOCTAMH, MNPUHATBIMH B
o01ecTBe mMpaBWJIAaMH W HOPMaMH TIOBEJACHUS W CHOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaMOpPAa3BUTHA, Pa3BUTHUA BHYTpeHHeI)’I MO3UIHUKU JIMYHOCTH, IIaTPUOTHU3MA,
YBaXXEHUs K 3aKOHY WM IIPaBOIOPAAKY, YEIOBEKY Tpyda M CTaplIeMy IIOKOJICHHUIO, B3aUMHOIO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULUSAM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPYKaroIIeu cpee.

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHHUS y4eOHOTo mpenmera «bUONOrHs» AOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOCKIECHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIECTBa, pacIIMpPeHHE >KU3HEHHOTO
OTIbITa M OIBITA JESATEILHOCTH B MPOLIECCE PEeaTu3alii OCHOBHBIX HANpaBlIEHUI BOCIUTATEIBHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKJIAHCKONM  NO3UIMM  OOydarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBa)K€HUE 3aKoHa U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOHW AEATEIHHOCTH MPHU CO3JIaHUHM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPHUMEHTOB;

CHIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMI0 10 OTHOUICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE YUYUTHIBATh B CBOMX JICHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
TOJIeH ¢ pa3HbIMH YOXKICHUSIMH, KYyTbTYPHBIMU IEHHOCTSMHU U COLMATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMIPOILIECCE COBMECTHOTO BBIMOJTHEHUS Y4EOHBIX,
MM03HABATENbHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHHUS] K MHEHUIO OTIIIOHEHTOB
MpH 00CYXJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMUS,

TOTOBHOCTh K TYMAHUTApPHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)IaHCKON WACHTUYHOCTHU, MAaTPHOTHU3MA, YBAKEHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHoM, ropaocTu 3a cBoil kpaii, cBoto Po iuny,
CBOMH 53bIK U KYJBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;
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[IEHHOCTHOE OTHONICHHE K TIPUPOTHOMY HACIICTUIO M TTAMSITHHKAM TPHPOJIBI, JOCTHKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUNUCKUX YUEHBIX B CTAHOBJICHHUE W PA3BUTHE OHOJIOTHH,
MOHUMAHW 3HAYCHHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB TIPHUPOJIBI, B JKM3HH YEJOBEKa U
COBPEMEHHOTO 00IIEeCTBA;

uaciHas YOSKIEHHOCTh, TOTOBHOCTh K CITY’KeHHUIO H 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIUIO M MMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSCH HA
MOPaJTLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JJMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOYas ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

TMOHUMAaHHE YMOITMOHAIBPHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE TMPOSBIATH
KadecTBa TBOPUYECKOW JTMIHOCTH;

5) ¢usuueckoro BocnuTaHus, GOPMHUPOBAHMS  KYJbTYPbl  310pPOBbS U
IMOIMOHAJIBHOIO 0JIArONoJIYYHs:

MMOHMMAaHHWE U pean3alus 3I0pOBOTO W Oe30macHoro odpasza KU3HU (3I0pOBOE NMUTAHUE,
coONIoiecHHe TUTHMEHWYEeCKUX MpaBWJI U HOPM, COATaHCUPOBAHHBIM pPEXHUM 3aHATUH M OT/AbIXA,
perynspHas pu3ndeckas akTUBHOCTD), O€peKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (pM3UUECKOMY U TICHXHYECKOMY 3710POBBIO;

MOHMMAaHHe I[IEHHOCTH TPaBUJI HWHAMBUAYAJIbHOTO U KOJUIEKTMBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIINX 3J0POBBIO U KU3HHU JIO/ICH;

OCO3HAHHE TMOCIEACTBUI M HENpPUATUS BPEAHBIX MNPUBBIYEK (YHOTPEOICHUS aJIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TFOTOBHOCTb K aKTHUBHOW JEATEIILHOCTH TEXHOJOTHYECKOW U COLMAIbHOM HAlpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTB;

UHTEpEC K pas3au4HbIM cdepaMm TpodecCHOHATBHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0 M CaMOOOpPa30BaHUIO Ha MPOTHKEHUH Bcel
KU3HU;

7) 3KOJIOrN4YeCcKOro BOCIUTAHUA:

9KOJIOTHYECKU 11eJ1Ieco00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHSI SKOJOTMYECKOW KYyIbTYphl: MPUOOpPETEHHE OTbITAa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MTOCIEICTBUI AT OKPYXKAIOIEH cpeapl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTeH UX pelIeHHUs,;

CIOCOOHOCTh MCHOJB30BaTh MpuoOpeTaeMble MpU U3yUYEeHUU OMOJIOTHHM 3HAHUS U yMEHUs
MpH pelieHuu MpoOeM, CBSA3aHHBIX C PAMOHAIBHBIM MPUPOJOIOIB30BAHUEM (COOIIOICHUE
MIPaBWJI MOBEJICHUSI B TIPUPOJIE, HAPABIEHHBIX HA COXPAaHEHHE PaBHOBECHUS B SKOCUCTEMAX, OXpaHy
BUJIOB, DKOCUCTEM, Ouocdepsl);
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AKTUBHOE HEIpUATHE ACUCTBUM, NPUHOCALIUX BpeA OKPYKAIOLIEH NPUPOJHON Cpele,
YMEHHUE IIPOrHO3MPOBATh HEOIArONPUATHBIE AKOJOTUYECKUE TIOCIEICTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJM4Yu€ Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, HKOJOTMUYECKON KYyJIbTYphl, OIBITA
JESTEIbHOCTH  DKOJIOTMYECKOM  HANpaBIE€HHOCTH, YMEHHMS  PYKOBOJCTBOBATbCS UMM B
[I03HABATEIbHONH, KOMMYHUKATUBHOM M COLMAJIbHONW IIPAKTHUKE, TOTOBHOCTH K Y4YacTUIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKM M OOLIECTBEHHOW IPaKTUKM, OCHOBAHHOTO Ha JAMajore KyJabTyp, CIHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YMTATEILCKOM KYIbTYPhl KaK Cpe/ICTBAa B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenupuKd OHOJOTUM KaK HayKH, OCO3HaHHs €€ pojau B (OPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3JaHUM IIEJIOCTHOIO NPEACTaBIEHUS 00 OKpY)KaroleM
MHpE KaK O €IMHCTBE IIPUPO/Ibl, UEIOBEKa U OOIIECTBA, B IO3HAHUU NMPUPOJHBIX 3aKOHOMEPHOCTEN
U peleHuy npooIeM COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHWOJIOTHMHU ISl COBPEMEHHOM NMBHJIM3ALUU: OOecredeHus
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOJIeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJI00ATBHBIX
9KOJIOTHYECKUX MpobieM U olecrieueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATILHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUN B IIEJNSAX MOBBIIIEHUS 00IIen
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (yHKIIMOHAIBHOM
TPaMOTHOCTH OOy4JaroImuXxcs, JopMHUPYyEeMO TPH U3YICHUH OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJB30BaTh IMOJIydaeMble 3HAHUS U1 aHalu3a M OObBSICHEHWs SBJICHUMN
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM U3MEHEHUM, yMeHHe JenaTh 00OCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIMUXCS JAaHHBIX C LEJIbl0 MOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJIB30BaTh OWMOJOTHYECKUE 3HAHUS I pPEelIeHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE IICHHOCTH HAYYHOW MAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHUIO HOBBIX 3HAHMA 1O OHOJIOTMM B COOTBETCTBUU C >KM3HECHHBIMHU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeTaHpeI{MeTHHe pe3yiIbTaTbl OCBOCHUA yqe6H0r0 nmpeamMeTa «buonorus» BKIIIOYAOT:
3HAYUMBIC JJIsL (bOpMI/IpOBaHI/ISI MHPOBO33pCHUA o6yqa10m14xc;1 MCKJIUCHUIIIIMHAPHBIC
(Me)KHpe,[[MeTHBIe) 06IueHaquHe IMOHATHSA, OTpaAKar0IHUEC HCIIOCTHOCTD Hay‘lHOﬁ KapTUHBI MUpa U
CHGHI/ICI)I/IKy MCTOIAOB IMO3HAHHA, UCIOJB3YCMbIX B CCTCCTBCHHBIX HaAyKaX (BGI_I_IGCTBO, OHEpru-,
SABJICHUE, ITPOLIECCC, CUCTCMA, Hay‘lHBIﬁ (I)aKT, IIPpUHIIUIL, TUIIOTE3a, 3dKOHOMEPHOCTD, 3aKOH, TCOPUA,
HCCICIJOBAaHUC, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT U L[pymx), YHUBCPCAJIBHBIC y‘le6H]':>Ie

neiictBus  (MO3HaABaTENbHEIE, KOMMYHUKAaTUBHbBIE,  PETYISTUBHBIE),  OOecreyuBaronue
¢dbopmupoBanre (yHKIHMOHATHHOW TPAaMOTHOCTH M COIMANBHOW KOMIIETCHIIUH OO0YyJaroIIuxcs,
COCOOHOCTh oOyyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘Ie6HLIe JEHUCTBHS B TO3HABAaTEIbHONH H
COIlMaIbHOM IMPpaKTHUKE.
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MeranpeaqMeTHble pe3ylbTaThl OCBOCHHUS IPOTpaMMBbl CpeIHEro ooOmiero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU J1eHCTBHAMM:

1) 6a30BbIe JJOTHYECKHE TEeHCTBUS:

CaMOCTOSATENIbHO (OPMYIHMPOBATh M AaKTyaJU3UpoOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCI0JIb30BATh IPU OCBOEHUH 3HAHUWM IMPUEMBI JJOTMYECKOIO MBILIUICHUS (aHajau3a, CUHTE3a,
CpaBHECHHS, Kiaccupukanuu, oOOOMIEHUS), PACKPHIBATH CMBICT OWOJOTHYECKUX TIOHATHH
(BBLIENSATH UX XapaKTEepHbIE IPU3HAKU, YCTAaHABIMBATh CBSA3U C IPYTUMU MOHSATUSAMU);

ONpENENATh LENH JEATENbHOCTH, 3ajaBasl HapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTb PE3YJIbTATHI AEATEIBHOCTHU C IOCTABICHHBIMU LIENISIMU;

HCI0JIb30BAaTh OHOJIOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AKTOB M SBJICHUN >KUBOMU
MIPUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYKIACHUs (MHAYKTUBHBIE, J€TyKTUBHBIE, 110 aHAJOTHH), BBISBIATh
3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMbIX SIBICHUAX, (POPMYIHPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJEIbHBIE CPEJICTBA JJIs IMpPEJCTaBICHUS CYILECTBEHHBIX CBA3CH U
OTHOIIIEHUH B HW3YYaeMBIX OHMOJOTHMUYECKHX OOBEKTaX, a TakKe MPOTUBOPEYHMH pPa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaThIBaTh IJIaH pELIeHUs TPOoOIeMbl ¢ YYETOM aHalM3a UMEIOIINXCS MaTepUuaibHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLEHUBAaTh COOTBETCTBHE pE3YJAbTATOB LENSM,
OIICHUBATh PUCKU MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX pPEaNbHOTO, BHUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEN0BATEIbCKIE TeHCTBHS:

BJIQJIETh HaBbIKAMU Yy4eOHO-UCCIIEIOBATENILCKONM M TMPOEKTHON AEATEIbHOCTH, HaBBIKAMH
paspelieHus MmpoOieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOHUCKY METOJIOB
pElIeHUs MPAKTUYECKHUX 3a/1a4u, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh pA3JUYHbIEe BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaliy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTYyallUsX, B TOM YHCIE MpPH
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(hopMHpOBaTh HAy4YHBIM TUI MBIIUICHUS, BJIaJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B OOpPA30BATENBHON JEATENILHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSA3H U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTaTh TUTIOTE3Y
e€ pelieHus, HaXO0AUTh apTYMEHTHI JJIs OKa3aTelbCTBA CBOUX YTBEPKICHHI, 3aaBaTh MapaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYYCHHBIE B XOJIE PELICHMS 3a/1aui Pe3ylIbTaThl, KPUTUYECKU OIEHUBATD
UX OCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh 1IE€JCHANIPABICHHBIM IMOMCK IEpeHoca CPEeACTB U CIIOCOOOB JAEHCTBHS B
poheccCHOHANBHYIO Cpeay;

yMeTb TEPEeHOCUTh 3HAaHWUS B  TO3HABaTENbHYI0 W  MpakTUYeckyr  olrnactu
KU3HEJEATEIBHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, NpeajgaraTb OpPUTHHAIbHBIE MOJIXOJbl M PELICHUs, CTABUTH
npoOeMBbl U 3a/1auu, IOIYCKAIOIUe aJbTepHATUBHBIEC PEIICHHUS.
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3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX HHPOpMAIUHU (TEKCTe y4eOHOro mocoOwus,
HAyYHO-TIONMYJISIPHOM JIUTEpaType, OWOJIOTUYECKUX CIOBApsAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHATM3UpPOBaTh HWH(POPMALMIO DPA3IUYHBIX BHIOB U (OpM
MPEJCTaBICHNS, KPUTUYECKU OLIEHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(GopMymHpOBaTh 3ampochl M MPHUMEHSATh pa3IMYHBIE METOJBI NpPHU TIOMCKE H O0TOOpe
OuoJorndeckoi HHGOpMaIUH, HeOOXOIUMOM TSl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIbHYIO (OpMy TpeAcTaBiIeHHS OHOJIOTHYECKOM
nHpopManuu (CxeMbl, rpaduKu, TuarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOe);

HCIIOJIb30BAaTh HAy4YHbIN #A3BIK B KauecTBE CpeACTBa INpu padoTe ¢ OMOJOrHYecKou
nHbOpManKel: NMPUMEHATh XUMHUYECKHe, (PU3MYeckne M MaTeMaTW4YecKHe 3HaKd M CHUMBOJIBI,
dbopmynbl, abOpeBUATYpy, HOMEHKIATYPY, HCIOJIB30BaTh U MpeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HABBIKAMU DPACMO3HABAHWUS ¥ 3aIUTHl  WHQOpManuy, WHOOPMAIMOHHOK
0€30MMaCHOCTH JTUYHOCTH.

OgiajieHne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) ob6menne:

OCYIIECTBIISITh KOMMYHUKAITUM BO BCeX cdepax KH3HH, aKTUBHO y4acTBOBATh B JHAJIOTe
WIH JTUCKYCCHH IO CYIIECTBY OOCYXKJZaeMOW TeMbl (yMEHHE 3a/1aBaTh BOTIPOCHI, BBICKA3bIBATh
CYKIIEHWs] OTHOCHUTEIIFHO BBITIOJHEHHUS TIpeAjiaraeMod 3aJadd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIINH JIPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIE CPEJCTBA OOLICHNUS, IOHMMATh 3HAaYEHUE COLMAJIbHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTyallUH, YMETb CMsSArdaTb KOHQUIMKTBI U BECTU
HIEPErOBOPHI;

BIIAJIeTh PA3IMYHBIMM CcHocoO0amMu OOIIEHUS M B3aUMOJICHCTBHS, NMOHMMATh HAMEPEHUs
ApYruX JOAEH, MPOSBIATh YBa)XKUTEJIBHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOW Qopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JaraTb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAas 1eSITeIbHOCTD:

IIOHMMaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOM M MHIMBHIYyalbHON pabOThl HpHU
peleHn OMOJIOrHYecKord HpoOsaeMbl, 0O0CHOBBIBATE HEOOXOIUMOCTh MPUMEHEHUS T'PYMIIOBBIX
(GbopM B3aUMOAEHUCTBUS NIPH pellIeHNH ydeOHOM 3a1auu;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHCTBMH € Y4€TOM OOLIMX HHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4iIeHa KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOW JESTEIbHOCTH, OpraHU30BBIBATH U KOOPAMHHUPOBATH
JEeUCTBUS MO €€ JOCTUKEHUIO: COCTAaBIIATh IUIaH ACHCTBUI, pacnpenensTh poiau ¢ yu€TOM MHEHUH
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJaJa U KaXJ0r0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE INPOEKTHI, OLEHMBATH MJEH C MO3MLUU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTHUBHOE CTPATErMUECKOE TIOBEJCHHWE B pa3IMYHBIX CHUTYallUsX,
IPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

1) camoopranu3amnmus:

UCIOJb30BaTh OHOJOIMYECKHE 3HAHUS /IS BBIBICHUS MPOOJEeM W MX pELICHHUS B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;
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BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHHMU LIEJIEBbIE M CMBICIOBBIC YCTAHOBKHU B CBOUX
JNEUCTBUAX M IIOCTYNKax II0 OTHOLICHHIO K JXUBOM IIPUPOJE, CBOEMY 3IOPOBBIO U 3I0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIBHO OCYIIECTBJISATh TO3HABATENBHYIO JIEATENBHOCTh, BBISBISATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIEC 33J]a4ll B 00pa30BaTEIbHON NESITEIBHOCTH M )KMU3HEHHBIX
CUTYyaLMsIX;

CaMOCTOSITEJIBHO COCTABJIATh IIJIAH PELICHUs MPOOJIEMBI C y4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYIUIMH B Pa3HBIX 00IACTAX
3HAHMH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalllssM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HaBBIKAMH MO3HABATEJILHOMN peduieKcUN Kak OCO3HAHUS COBEPILIAEMBIX JEHCTBUH U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUH, NCIOJIB30BaTh MPUEMBI pedieKcuu s
OIIEHKHU CUTYalluH, BIOOpa BEPHOTO pPEIICHMUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

IIPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl 0ocBoeHUs nporpammbl COO mo Owojornu Ha Ga30BOM YpPOBHE
BKJIIOYAIOT crenuduueckue mis ydeOHoro mpenmera «buosorus» HaydyHbIe 3HAHUS, YMEHUS H
crocoObl  JCHCTBUH 10 OCBOCHMIO, HMHTEPIpPETAIMA M MPeoOpa3oBaHUIO 3HAHWH, BHIBI
JESTEIPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHMS M NPUMCHCHHWIO 3HAHWM B Pa3IMYHBIX YYCOHBIX
CUTYyallMsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYaIUsAX, CBA3AHHBIX ¢ OMoJjiorueid. B mporpamme
MIpeIMETHBIE PE3yAbTAThl MIPEJICTABICHBI IO TOJIaM 00yJYeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS YueOHOTO npenmeta «buonorus» ¢ 10 knacce nOMKHbBI
OTpPaXKaTh:

chOpMUPOBAHHOCTh 3HAHWI O MecTe€ M POJU OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
HAay4YHOTO MHUPOBO33pPEHHS, O BKIAJE€ POCCUUCKHUX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosnoruu, PyHKIIMOHAILHON IPAaMOTHOCTH YEeNIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpPhIBAaTh COJAEp)KaHHE OHOJOTHYECKUX TEPMUHOB M TOHSATHHN: JKU3Hb, KIIETKA,
opranu3M, MeTabonu3M (0OMEH BEUIECTB U MpEeBpallleHue YHEPTHH), TOMEOCTa3 (CaMOPETyJIsIus),
ypOBHEBas OpraHu3aIus JKHBBIX CHCTEM, CaMOBOCIIPOU3BECHUE (perpoayKiusi),
HACJIEJICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE U3Jaratb OWMOJIOTHYECKHE TeopHH (KJIETOYHAs, XPOMOCOMHAs, MYTaI[MOHHAs,
LEHTpaJIbHAsl JOIMa MOJEKyIsipHOH Ouosnorum), 3akoHsl (I. Mennens, T. Moprana, H. .
BaBuiioBa) u ydeHust (0 EHTpaxX MHOTOOOpa3us M MPOUCXOXKIEHUS KyIbTypHBIX pactenuid H. 1.
BaBwuiioBa), onpenensaTs TpaHuIlbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;
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yYMEHHUE BIAJIeTh METOJAMHU HAyYHOTO IMO3HAHHS B OHOJOTHMU: HAOMIOJCHUWE U OINMHCAHUE
KUBBIX CHCTEM, MpPOLIECCOB U SBJIEHUM, OpraHu3alus U IpOBeIeHUE OHOJOTUYECKOTO
OKCIEPUMEHTA, BBIJBMKEHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYUHAMHU, OOBSICHEHHE MOJYYCHHBIX PE3Y/IbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX MMOHITUH, TEOPUI
1 3aKOHOB, YMEHHE JIe1aTh BHIBOJbI HA OCHOBAHUHU NOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE INPU3HAKU BHPYCOB, KIETOK IMPOKAPUOT M 3YKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BEIIECTB U
MpEeBpaIleHUs] SHEPTHUH B KIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYECKOro OOMEeHa,
XEMOCUHTE3a, MHUTO3a, M€i03a, OIUIOJOTBOPEHHUS, PA3MHOKEHUS, MHAMBUAYAJIBHOTO pPa3BUTUS
opranusma (OHTOTEHE3);

yYMEHUE TPUMEHSATH TOJIydeHHbIC 3HAHUS Ui OOBSICHEHUS OMOJOTMYECKHX HPOIECCOB U
SIBIICHUH, Ul MPUHATUS MPAKTUUYECKUX PELIEHUN B MOBCETHEBHOM JKHU3HM C II€JIbI0 OOecreueHus
0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbs OKPYKAIOIIUX JIOAEH, COONIIO/IEHUSI HOPM TPaMOTHOTO
MOBEICHHUA B OKpY)Kaolleld NpUpPOJHON cpene, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BaHUS
JOCTHKEHHUM COBPEMEHHOMN Ouonoruu u OMOTEXHOJIOT U JUIsL PaLMOHAIIEHOTO
MIPUPO/IOIIOJIL30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble T€HETUYEeCKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHNE, CLIEIUICHHOE HACJIe0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS 171
Mpe/icKa3aHusl HacJaeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOJIHATH JJAOOpaTOpHbIE W IMpakTH4ecKue paboThl, cOOM0aTh MpaBUia IPU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTUYECKH OIIEHMBATh W HWHTEPIPETUPOBATH HHEOOPMALHIO OHOJOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS W3 pPa3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOM HMHGpOpMAIMK, HAy4YHO-TIOMYJIIPHBIE MaTepuaibl), dTHUYECKHE AaCIEeKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIC TIMCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BaTh MOHATHHHBIN
amnmapaT OMOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 11 knacce nOMKHBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHHI O MeCTe€ M POJU OHOJOTUU B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U
HAay4YHOTO MHUPOBO33pPEHUS, O BKIIAJE€ POCCUMCKHX M 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHHE OMOJOTUYECKMX TEPMHUHOB U MOHATUMN: BUM, TOMYJSIUS,
reHO(OH/I, SBOIONHS, JBUKYIIHE CUIIBI ((DaKTOPbI) SBOIIOINH, MPUCTOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTHUECKHUE (PAKTOPhI, SKOCUCTEMA, MPOAYLIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
L[eNU MUTAaHUS, YKOJIOTUYECKasi MUpaMuia, OMoreoleHos, buocdepa;

yMEHHME Wu3jaraTh Ouojormueckue Tteopun (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxonactsa K. M.
bapa, yepenoBanus riaBHBIX HampaBieHud u myted sBomouuu A. H. CesepuoBa, yueHus o
6uocdepe B. . BepHasckoro), onpenenars T'paHULbl UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMH HAay4HOI'O IMO3HAHHUS B OMOJOTMU: HAOJIOJCHHWE U OMHCAHUE
KHUBBIX CHCTE€M, IHPOLIECCOB U SBJICHUN, OpraHM3alus U MPOBEJCHHE OMOJIOTHYECKOTO
SKCTIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYUHAMHU, 0OBSICHEHHE MOJyYEHHBIX PE3Yy/IbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUI
Y 3aKOHOB, YMEHHUE JIeaTh BBIBO/Ibl HA OCHOBAaHHUHU TOJTY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBLICIATH CYIIECTBEHHBIE NMPHU3HAKU CTPOCHHUS OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOy, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€0IIEHO30B U 9KOCHCTEM, 0COOCHHOCTH
MPOIIECCOB:  HACIEJACTBEHHOM HW3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BHI000pa3oBaHMUA,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, NEMCTBUS SKOJIOTHYECKUX (PAaKTOPOB HA OpPraHU3MBbI, MEpeHoca



19

BEILIECTB U NOTOKAa SHEPTrMU B HKOCHUCTEMAX, aHTPOIOIEHHBIX M3MEHEHUH B SKOCHCTEMAaX CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHUYECKHX ITUKIOB B Onocdepe;

yYMEHHUE NPUMEHSTH MOJIydeHHbIE 3HAHUS Ui OOBSICHEHUS OHOJOTMYECKHX HPOIECCOB U
SBIICHUM, Ul MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KHU3HH C LIEIbI0 00SCTICUECH Us
0€30IMaCHOCTH CBOETO 3/I0POBbS M 370POBBS OKPY)KAIOLINX JIO/ICH, COOIIOCHUS HOPM T'PAMOTHOTO
MOBEICHHUSA B OKpY)Kaolled NpUpPOJHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTHUXKEHUI COBPEMEHHOM OMOJIOTHH JUIs pallMOHAIIBHOTO IPUPOI0NI0Ib30BaAHUS;

YMEHHME peulaTh 3JE€MEHTapHbIe OMOJIOIMUYECKHE 3a/layM, COCTAaBJIATh CXEMbI IEpeHOoca
BELIECTB U HEPIUU B IKOocHcTeMax (LENH MUTaHuUs);

YMEHHUE BBINOJHATH JTAOOPATOpHBIE M TPAKTHYECKHE padOThI, COONM0OATh IMpaBHia TPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OIIEHMBATh W HUHTEPIPETUPOBaTh HH(OpMalMio OUOJIOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS W3 pa3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOM uWH(pOpMaluy, HayyHO-TNIOMYJSPHbIE MaTepuaibl), paccMaTpuBaTh IJI0OAJTbHBIE
9KOJIOTMYECKHE MPOOIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BaTh MOHATHHHBIN
amnmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne
o/ HaumeHoBaHue pa3ienos u Kontpo IpakTu JJIeKTpOHHBbIe (U poBbIE)
- TEM IPOrpamMMmabl Bcero JbHbBIE yecKHue OﬁpaSOBaTeﬂbHBIe pPeCypcChI
padoThI padoThI
bubmuoreka ITOK
! bronorist kak Hayka 2 05 https://m.edS(])_}).ruﬂf41c292
2 JKuBble cucTeMbl U UX 1 bubaunoreka [IOK
OpraHu3aIvs https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKHUH COCTaB U 8 1 bubmaunoreka [IOK
CTPOEHHE KIETKH https://m.edsoo.ru/7f41¢c292
bubnuoreka IJOK
4 HKu3HENCATENLHOCTL KIETKH 6 . https:// m.edsi.ru/7f4lc292
) Ei;ﬁizﬁizrfﬂie pas3Butue 5 1 bubmorexa LHOK
https://m.edsoo0.ru/7f41c292
OpPraHu3MOB
6 HacnencreeHHocTh 1 8 15 bubmoreka [IOK
M3MEHYMBOCTh OPIraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust OpraHu3MOB. 3 bubmoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMs 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB 34 1 4
10 ITPOI'PAMME
11 KVIACC
KosnuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3iesioB Konrpo MpaxTuy (uudposbie)
n/n U TEM NMpPOrpamMmbl Bcero JbHbBIC ecKue 06pa30BaTeﬂbele
padoThI padoThI pecypcbl
bubmmoreka [JOK
! IBOTIOLHORHAA OHONOTHS 9 . https:// m.edsc])_E).ru/7f4lcc74
2 Bo3aukHoBeHHE 1 9 05 Bbubnuoreka IJOK
pa3BHUTHE )KU3HH Ha 3emJie https://m.edsoo.ru/7f41cc74
3 Opranu3Msl 1 5 1 bubmmoreka [JOK
OKpYy’KaroIast cpema https://m.edsoo.ru/7f41cc74
4 CoobiiecTBa 1 9 Bbubnuoreka LJOK
3KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 bubmmorera [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 34 0 25

10 ITPOI'PAMME



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
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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandyecTBo 9acoB
Ne Tema oKa KOHTPO HpaKTH 3JIeKTp0HHBIe llll(l)pOBl)Ie
n/n yp Bcero JbHbBIE yecKHue OﬁpaSOBaTeJIBHBIe PeECYpPChI
padoThbI padoThbI
bubaunoreka LIOK
1 Buosorust B cucTeMe HayK 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Meroasl mo3HaHus JKUBOU
npuponsl. [Ipakruueckas
2 5?/160(:; J:SQOIBEIHI/IG 1 0.5 bubmmorexa LIOK
3 ' https://m.edso0.ru/863e6122
Pa3IMYHBIX METOJIOB TIPH
M3Y4YEHHUH OMOJIOTHYECKUX
00BEKTOB)
3 buonorudeckue cuCTEMEI, 1 bubmmoreka [JOK
MPOLIECCHl M UX U3YYCHUE https://m.edso0.ru/863e6564
, | Nmawsectt coctas . BuGmiorea LIOK
- 204 https://m.edsoo.ru/863e674e
MHHEPaTHHBIC COTTU
5 benku. Coctas u cTpocHHE 1 bubmmoreka 1HOK
0eIKoB https://m.edso0.ru/863e6b72
®epMeHTB —
OHOJIOTHYECKUE
KaTaJIn3aTOPHI.
6 f;I(SOPZIT{;lZHaH pabora Ne 1 1 05 bub6mmoreka [JOK
v . ' https://m.edsoo.ru/863e6b72
KaTaJINTHIECKON
aKTHBHOCTH (hepMeHTOB (Ha
TIpUMEPE aMIUIA3hI WK
KaTayasbl)»
bubmmoreka LJOK
! Yroesompt. Jiammmr 1 https://m.edsoo.ru/863e6870
8 HyxinenHoBble KUCTOTBHI. 1 bubnmoreka [IOK
ATO® https://m.edso0.ru/863e6d5c
v ) https://m.edsoo.ru/863e6e88
Knerounas teopus
10 Knerka xak nemoctHas 1
J)KMBas CUCTEMA
Crpoenue
AYKapUOTUYECKON KIIETKH.
JlaGoparopnas pabota Ne 2
«M3yueHue cTpoeHus Bubmmorexa LIOK
11 KJIETOK PaCTEHHH, 1 0.5 https://m.edso0.ru/863e6ff0
JKUBOTHBIX, TPHOOB U https://m.edso0.ru/863e716¢
OakTepuii mox
MHKPOCKOIIOM Ha T'OTOBBIX
MHUKpOOpernapaTax u ux



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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OITMCAHUC»

12 OOMEH BeIIeCTB WK bubnuoreka [IOK
MeTaboIH3M https://m.eds00.ru/863e766¢

bubmuoreka LIOK

13 Porocuires. Xemocunres https://m.edso00.ru/863e7c98

o | Jurenen o B LOK

https://m.edsoo.ru/863e7aae
KOHTpOJIbHas pabora
JKu3HEHHBIN MUK KICTKH.
Jenenue kierku. Mutos.
ls | Talepmopmas o e s | Bibmorsm 10K

' https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa
JIYKa Ha rOTOBBIX
MHUKpOITperiapaTax

16 Bbuocunres Oenka. Peakius bubmmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edso00.ru/863e796e

17 Tpaucnsiius — 6uocunTe3 bubmmorexa [IOK
Oenka https://m.edsoo.ru/863e796e

18 Hexnerounsie Gopmbl bu6mmorexa [IOK
KH3HU — BHPYCHI https://m.edsoo.ru/863e7540
®opMbl pa3MHOKEHUS bubsmorexa [OK

19 https://m.edso00.ru/863e81b6
OpTaHHsMoB https://m.edsoo.ru/863e831e

. bub6mmoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue U pa3BUTHE
TTOJIOBBIX KJIETOK.

OrmnogoTBOpEHHE.

21 JlaGopaTopHas padora Ne 4 05 bubmmoreka [IOK
«M3yveHue CTpoeHHsI ' https://m.edso00.ru/863e81b6
TOJIOBBIX KIIETOK Ha
TOTOBBIX
MHKpOIIperapaTax»

29 WNnnuBuayansHOE pa3BUTHE bu6mmoreka LJOK
OpraHu3MOB https://m.edso0.ru/863e8436

23| macnercrsemmoontn BuGmrorera LIOK

https://m.eds00.ru/863e86f2
M3MEHYHBOCTH
3aKOHOMEPHOCTHU

o4 HAaCJICIOBAHUS IPU3HAKOB. bubnmoreka [IOK
MonoruopuaHoe https://m.edso00.ru/863e8878
CKpeliBaHUE
JurnbpuaHoe

o5 CKpelIMBaHue. 3aKOH Bubnuoreka IJOK
HE3aBUCUMOTO https://m.edsoo0.ru/863e89a4
HacJIeOBaHHS MTPU3HAKOB
CueruieHHOe HACIIeJOBaHHE
npu3HakoB. JlabopaTopHas

26 pabora Ne 5 «M3yuyenue 0.5 bubmmorexa LIOK

pEe3yNbTaTOB
MOHOTHOPHUTHOTO U

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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
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JTUTUOPHTHOTO
CKPEIUBAHUS Y APO30(DUIIBI
Ha TOTOBBIX
MUKpOITperapaTax

I'eneruxka noma.

27 HacnenoBanue npu3HakoB 1 bubmmorexa [IOK
’ https://m.eds00.ru/863e8c60
CICTJICHHBIX C TIOJIOM
M3MeHYHBOCTb.
Henacnencrsennas
N3MCHYHUBOCTD.
28 ﬁ?og;zc;pﬂaﬁ pabota Ne 6. . 05 Br6mmorexa LIOK
i . ' https://m.edso00.ru/863e8efe
MOIU(UKAITMOHHON
HM3MEHYMBOCTH, IIOCTPOCHUE
BapUaLlMOHHOIO psiaa U
BapUaLlMOHHOW KPHUBOW»
Hacnencreennas
N3MCHYHUBOCTD.
29 JlabopaTtopHas padora Ne 7. 1 05 bubmmoreka 1HOK
«AHaJIHM3 MyTaNuil y ' https://m.edso00.ru/863e8efe
Jpo30(hHITHI HA TOTOBBIX
MHUKpOITperiapaTax»»
bub6mmoreka [JOK
30 Tenernka yenosexa 1 https://m.edsoo.ru/863e8d78
Pe3epBHbIN ypoK.
O06o001menHwe Mo TeMe
31 «HacencTBeHHOCTD | 1
M3MEHYHBOCTH
OPTaHHU3MOB
30 Ceneknus Kak HayKa u 1 bubmmoreka IHOK
poIiecc https://m.eds00.ru/863e9214
3| conenum pacremin ) ubmorera LIOK
HUH P https://m.eds00.ru/863e9214
KUBOTHBIX
34 buorexHoIOrHA Kak 1 bubmmoreka LJOK
OTpacib MPOM3BOICTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB 34 4

I10 ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KJIACC
KoanuecTBo 4acoB
Ne Tema ypoka KonTpo IpakTn JyeKTPOHHbIE HU(POBHIE
n/n Bceero JIbHBIE yecKHe oOpa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 DBOJIONHUS U METOIBI €& 1 bubmuoreka ITOK
M3yYCHHSI https://m.edso0.ru/863ea20e
2| mpercrasheni o6 1 uGmnorera IOK
e https://m.eds00.ru/863e9570
3BOJTIOLIUU
bubmaunoreka [IOK
3 Mukpossomiows ! https://m.edso0.ru/863e9cle
ITonynsus kak
dJIEMEHTapHas €AUHHUIlA BUJA
¢ pabomael Cpumeme 1 o5 | DubmorexaLIOK
B ' https://m.edso0.ru/863e99c6
BHUJOB I10
MOP(HOJIOTHIECKOMY
KPUTEPHIO)
) giil)\l/lczlﬁze:ng&)aKTo bI) 1 bubsmorexa [OK
P p https://m.eds00.ru/863e9da4
3BOJTIOLIUU
6 EctecTBeHHbINH OTOOP 1 €ro 1 bubmoreka [IOK
(hopMBI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIOINN:
MIPHUCIIOCOOIEHHOCTh
OpPTaHHU3MOB U
BHI000pa30oBaHUe.
bu6mmoreka IJOK
! JlaGopatopras padora Ne 2 ! 05 https://m.edso0.ru/863e9fde
«Onncanue
TIPUCIIOCOOJICHHOCTH
OpraHu3Ma u eé
OTHOCHTEIBHOTO XapaKTepa»
8 Hampasnenus u mytu 1 bubmmoreka LIOK
MaKpOIBOJIFOIHH https://m.eds00.ru/863e9cle
9 HeoOpatuMocTh 3BOIIOIINH 1
10 Hcropus xxu3Hu Ha 3emiie U 1
METOJbI €€ N3y4EeHUs
11 I'unote3sl mpouCXOXKACHUS 1 bubmmoreka [JOK
KU3HH Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasBuTure xu3HM Ha 3emiie 1Mo 1 bubmmoreka [IOK
SpaM H MepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbl IBOJTIOIUH
PACTHUTENBHOTO U YKUBOTHOTO
13 mupa. [IpakTrueckas pabora 1 05 bubmmorexa LJOK
Ne 1 «M3yvenue uckomnaeMpIx ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHHUU U
YKUBOTHBIX B KOJUICKIIHSIX))
14 CoBpemeHHas cuctema 1 bubmuoreka IJOK

OPraHnveCKOro Mumpa

https://m.edsoo.ru/863ea48e



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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OB OJIFOIIMA YCIIOBCKaA

bubaunoreka LIOK

15 (anTpomnorenes) https://m.edsoo.ru/863eac2c
16 Hewxymme cuisl (paxkTopsl) Bbubmmoreka LJOK
aHTPOIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUHU
YenoBeKa
p | e o 10K
https://m.edsoo.ru/863eaea2
YenoBeKa
PesepBHBIN ypOK.
19 O600mIenue mo Teme
«BO3HUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3eMiie»
20 Okonorust Kak HayKa
21 Cpenbl oOuTaHus U bubnuoreka I[JOK
9KOJIOTHYECKUE (DaKTOPBI https://m.edsoo.ru/863eafec
AbuoTruueckre GaKkTophl.
JlabopaTtopHas pabGora Ne 3.
«Mopdomoruueckre
29 0COOCHHOCTH PACTEHHH U3 05 bubmoreka [IOK
PasHBIX MECT OOUTAHMSD». ' https://m.edso00.ru/863eb10e
JlabopaTtopHas pabora Ne 4.
«BiusiHME cBETa HA POCT U
pa3BHUTHE YEPEHKOB KOJIEyCca»
bu6mmoreka IJOK
23 buorieckue axropst https://m.edsoo.ru/863eb348
OKoornyeckue
XapaKTEPUCTUKH MOMYJISALINH.
o4 [IpakTuaeckas padora Ne 2 05
«IToxcuér mnotHOCTH '
TIOITYJIAANA Pa3HBIX BHUJIOB
pacTeHuiN
o5 Coob1recTBa OpraHu3MOB — bubmoreka [IOK
OmoreHo3 https://m.edsoo0.ru/863eb46a
2 DKOIIOTHYECKHIE CHCTEMBI bu6mmoreka IJOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE [TOKA3aTEIU
27 J3KOCHUCTEMBI. DKOJIOTHICCKHUE Bbubnuoreka IJOK
mupamu el CBoiicTBa https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus
28 [IpuponHBIE IKOCHCTEMBI
29 AHTPOIOT€HHBIE YKOCHCTEMBI
30 buocdepa — rmobanbHas bubmmorexa LJOK
IKOCUCTEMA 3EMIIA https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH bubmmorexa LJOK
CyIIECTBOBaHHsI OHOChEphI https://m.eds00.ru/863ebd16
30 UenoBeuecTtBo B Onocdepe
3emuu
33 CocylecTBOBaHUE MIPUPOIBI bubmuoreka IJOK
W YEeI0BEYECTBA https://m.edsoo.ru/863ebale
34 Pe3epBHBIi ypoK.



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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O000111EHN E TEMBI
«CoobuiecTBa u
JIKOJIOTUYECKUAE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

34

2.5
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YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus. Obmas ouonorus, 10 kmacc/ CuBornazos B.M., Aradonosa I.b., 3axaposa
E.T., OOmectBo C orpaHMueHHONl OTBETCTBEHHOCThIO «/IPODA»; AxmmonepHoe o00mECTBO
«M3narenscTBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

* buonorus. O6mas 6uonorusi, 10 kimace/ CuBornazos B.U., Aradonosa U.b., 3axapoa
E.T., OOmectBo ¢ oOrpaHM4eHHON OTBETCTBEHHOCThIO «/[PODA»; AxuumoHepHoe o00I1€CTBO
«M3narenscTBO «IIpocBemenne»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETH
HUHTEPHET

1. http://school-collection.edu.ru/collection

2. http://www.eco.nw.ru

3. http://www.sbio.info

4. http://www.darwin.museum.ru

5. http://www.macroevolution.narod.ru



http://school-collection.edu.ru/collection
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
http://www.macroevolution.narod.ru/

