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IHHOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mnporpamMmbl MO OHOJOTMHM TEOPETHUYECKYI0 OCHOBY JUISL OIpEIeIICHUS
MOJXO0A0B K (popMUpOBaHHIO cojepKaHus ydeOHOro mnpeamera «bBHONOTHS» COCTaBUIH:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH IEJIEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeIsIX W MPUHIUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBl M OOECIIEYCHUU CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEIETICHBI OCHOBHBIE ()YHKIIMH TPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Ma€T TPEACTaBICHHE O IENsIX, 00 00Imel cTpaTeruu oO0ydeHus,
BOCIIMTAaHUS W Pa3BHTHsI OOy4aromuXcs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTENbHOE MPEIMETHOE COJEpKAHHWE, €r0o CTPYKTYpY, paclpelelieHHe 110
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YU€TOM MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mporpamme mo OMOJIOTHH TakKe YYUTBIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TIPEIMETHBIM pe3yJibTaTaM OO0y4deHHsI B ()OPMHUPOBAHHN OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIbHOW  JCSITEIPHOCTH/YIEOHBIX JEHCTBUI OOYJaIONUXCSl 1O OCBOCHHIO
coJiep’KaHus OMOJIOrn4ecKoro oopa3oBaHusL.

B mnporpamme no Ouonoruu (10—11 xmaccel, 0a30BbIii YpOBEHb) peaTM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B W3YyYeHHH OHWOJIOTHH, Oiarofaps dYeMy B HEH NpoCcMaTpUBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHUS,
MpeCTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMIEOHMOJIOTHYECKHUX TEOPHd, a TakkKe
3HAaHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWUN B IOBCETHEBHOM XKU3HU JJISl PEILICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIE: TPODUIaKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHMSI HKOJIOTUYECKHU I1eJIeCO00pa3HOTO MOBEICHUS B OKpY)Karollled MpUpPOIHOI cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBEKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAaHO HEOOXOIMMOCTbIO OOECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxHoe Mecto. OnHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHpAa,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3AaET YCJIOBHS JUIS: TO3HAHUS 3aKOHOB J>KHUBOH TMPUPOJIHI,
¢dopmupoBaHusa (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpiioe 3HaueHne OMONOTHS MUMEET TakKe JUIS PEIICHUsS BOCIUTATENbHBIX U Pa3BUBAIOIINX
3a/la4 CcpegHero ooOmiero oO0pa3oBaHUs, COLMANM3alMKU oOydarommuxcs. M3ydeHue OHOIOTHH
obecrieunBaeT yclIoBUs Ui (OPMUPOBAHUS HHTEIUICKTYalIbHBIX, KOMMYHUKAIMOHHBIX H
WH()OPMALIMOHHBIX ~ HABBIKOB, OCTETHUYECKOW  KYyJAbTYpHl, CIOCOOCTBYeT  WHTETrpaluu
OMOJIOTMYECKUX 3HAHHWM C MPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢busuku, xumMun u reorpadun. HazpaHHbIe MOJNOKEHUS O MPEAHA3HAUYEHUU Y4eOHOTO MpeaMeTa



«buonorus» coctaBuwiIM OCHOBY AJIsl ONpEAENEHUs MOAX0J0B K OTOOPY U CTPYKTYPHUPOBAHHUIO
€ro Cco/IepKaHusl, MPEICTABICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.

OT10op coxepkanusi yuebnoro mpenmera «buonorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOy4YaroUIUecs AOJKHbI
OCBOUTbH 3HAHMS M YMEHHMA, 3HAUYUMBbIC 151 (popMUpOBaHUS OOIIEH KyJIbTYphI, ONpPEACISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oco00e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT D3JEMEHTBHl COJCpPXKAHUSA, KOTOpPhIE CIY)KaT OCHOBOH sl  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHHU3AIMHA OMOIOTUYECKOTO 00pa30BaHHUS.

CTpyKTypupOBaHHE COJEpKaHUs Y4eOHOro MmaTepuajia B MpPOrpaMMe IO OHOJIOTUH
OCYILIECTBJIEHO C Y4€TOM NPHOPUTETHOIO 3HAUEHUS 3HAHUW 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType yueOHOro npeamera «buosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIE JTUHUU:
«buonorus xkak Hayka. MeTopl HaydHOTrO no3HaHusM», «KileTka kak Ouonoruyeckas cuctemar,
«Opranusm Kak ouosornueckas cucreMay, «CucteMa U MHOTOOOpa3nue OpraHuuecKkoro Mupay,
«OBOJIIOLINSL ’KUBOH MPUPOJBI», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

Henp wu3yuenuss yueOGHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJieHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIi TPAMOTHBIX JEHCTBUN B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEILIEHUS Pa3IMYHbIX )KU3HEHHBIX TIPOOIIeM.

Joctmxenne uneau wu3ydeHus: ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM  YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIOUIMMUCS CUCTEMbl 3HAHUNW O OMOJOTMYECKHUX TEOPHUSIX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIax, CIyKalluX OCHOBOM s (popMHUpOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJaX HAay4dHOro ITO3HaHWI,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSAX B OHOJIOTUY;

dbopmupoBaHre y oOOy4yaroUuXcs TI03HABATEIbHBIX, WHTEIJICKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAy4YHBIX B3IJISOB,
UJEeN ¥ NMOJXO0/I0B K U3yYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aLUU;

CTaHOBJIEHHE Yy oOydaromuxcs oO0Iiel KylbTypbl, (DYHKIIHMOHAJIbHOW I'PaMOTHOCTH, Pa3BUTHE
YMEHHH 0OBACHATH U OLICHUBATDH SIBJICHHS OKPY)KAIOIIET0 MUPA )KMUBOU MPUPOJIbI HA OCHOBAHUU
3HAHUM U OIBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

(dbopMupoBaHue y 00y4aromuxcsi yMEHUN WILTIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKUX 3HAHUN
B IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA, PA3BUTHUH COBPEMEHHBIX MEIMLIUHCKUX TEXHOJIOTUN U
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOW MPHUPOJIBI,
Heo0xouMOoCTH OEepeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OWOJIOTUYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHSA 3KOJOTHYECKOU
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHHEe NpPUOOPETEHHBIX 3HAHWM M yMEHUH B MOBCEIHEBHOM JKU3HU M OLEHKH
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH MO OTHOIIEHUIO K OKpYXarouled cpene, coOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE MEP MPO(UITAKTUKY 3a00JIeBaHU.

B cucreme cpennero obmiero oOpaszoBanust «buonorus», mzydaemas Ha 0a30BOM YpPOBHE,
ABIIsIETCSL 00s3aTeNIbHBIM YYeOHBIM MPEAMETOM, BXOJSIIMM B COCTaB NpeAMETHOW obiacTu
«EcTecTBEHHO-Hay4YHBIE ITPEIMETHD.

st u3ydeHus: OMoJoruM Ha 6a30BOM YpPOBHE CpeJHEro oO0Iiero oopa3zoBaHHs OTBOIUTCA 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heemo).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosorus xak Hayka. CBsizb OMOJIOTMM C OOIIECTBEHHBIMH, TEXHMYECKHMH H APYTrUMH
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTtopl MMO3HAaHUS KUBOM NpUPOJbl (HAOIIOJEHHE, SKCIEPUMEHT, OINHCAHUE, HU3MEpEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Hdapsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBD).

JlabopaTopHble U NPaKTH4YeCKUe PAdOThI:

[Ipaktnueckas pabora Ne 1. «Mcnosib30BaHue pa3aMYHbIX METOJOB IIpU HM3YYEHHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aL M.

JXKusble cucreMbl (OMOCHCTEMBI) KaK MPeAMET n3yueHus: 6uoaoruu. OTanuue 5KUBbIX CUCTEM OT
HEOpPraHU4YECKOW MPUPOIBIL.

CpoiicTBa OMOCUCTEM U MX pa3HOoOpa3ue. YPOBHU OpraHU3al[Ml OMOCHCTEM: MOJIEKYJISPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISIIUOHHO -BUIOBOM, 9KOCHUCTEMHBIH
(6buoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoHncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKY KU3HI», «YPOBHH OPraHHU3AIIUN KUBOW TIPUPOIBD».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMHYeCKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUN COCTaB KIETKH. XUMHUYECKHE AIIEMEHTBI: MAKpOAJIEMEHTBI, MUKPOJIEMEHTHI.
Bona n MuHepanbHbI€ BelleCTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BEIECTB B KieTke. [lognepxanue ocMoTudyeckoro 6anaxca.

benku. CoctaB u crpoeHne O0eIKOB. AMHHOKHCIIOTHI — MOHOMEpHI OenkoB. HezameHnmbie u
3aMEHHMMbIE aMUHOKHUCIOTHl. AMHUHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIMM OEITKOB.

@®epMeHThl — Ouonoruueckue Katanuzaropbl. CTpoeHue QepMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas crneuuduuHocTb. Kodepmentsl. Burtamunbpl. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTanu3aToOpOB.

VYrneBoapl: MOHOcaxapuibl (TJIIOKo3a, prbo3a W Je30kcuprbo3a), aucaxapujbl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIHKOTeH, LeIoo3a). buomornyeckue GyHKIUU
YIJI€BOJIOB.

Jlunuael: Tpurmuuepuabl, Gochomunuabl, crepounsl. I'uapodunbHO-ruapoPoOHbIe CBONCTBA.
buonoruueckue Qpynkiuu munuaoB. CpaBHEHUE YIIIEBOOB, OCIKOB U JIUIIUJIOB KaK HCTOUHUKOB
SHEPrUH.

Hyxneunnossie kucnotel: JJHK um PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[MuTonorus — Hayka o kietke. Kierounas Teopust — nmpumep B3auMojieiicTBus uaen u GakTos B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUSI KIIETKH.

Knerka kak nenoctHas xwuBas cuctema. OOIIMe NPU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, mojekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.

Tumbl  KJIeTok: JyKapuoTHYecKas M HpokapuoThdeckas. (OCoOEHHOCTH  CTPOEHUS
npokaproTHueckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOMN, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX (DYHKIUH.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. Llurommazma u €€ OpraHoOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, 1m3ocomsl. [losryaBToHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPHUH, IACTUbl. [IpoucxoxkaeHue MUTOXOHAPUNA W TUIACTHUL.
Buner mnactua. HememOpaHHbIe OpraHOUIbI KJICTKU: PUOOCOMBI, KIICTOUHBINA [IEHTP, IIEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUI0B KIIETKU. BritoueHusl.

Anpo — perynsTopHblii HeHTp kieTku. CTpoeHue siapa: sjepHas 000J0uKa, KapHuolulazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

Huarpammbl:  «PacrnipeneneHne  XUMUYECKHX ~ BJIEMEHTOB B HEXHUBOW  IPUPOJIE»,
«PacrnpeneneHne XUMUYECKUX AIEMEHTOB B KUBOU MTPUPOIE».

Tabmuer u  cxembl: «llepuoanueckas TaOnMIa XUMHYECKUX JIIEMEHTOB», «CTpoeHue
MOJIEKYJNBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MojeKkyisl 6enka», «CtpoeHue gpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHyecKon
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn.

O6GopymoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHME HJisi TPOBEICHUS HAOIIOIEHUN,
W3MEPEHUH, AKCIIEPUMEHTOB, MUKpPOTIPENapaThl PaCTHUTEIbHBIX, KUBOTHBIX M OaKTEepHATHHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast padota Ne 1. «M3yueHne KaTaTUTHUECKOM aKTUBHOCTH (DEpMEHTOB (Ha IIpUMEpe
aMUJIa3bl WM KaTajasbl)y.

Jlabopatopnast pabota Ne 2. «/3ydyeHue cTpoeHHs KJICTOK PacTeHUH, )KUBOTHBIX M OaKTEPHI
O] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATAX U UX OTHCAHUEN.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WKW METa00IM3M. ACCUMUIIAIMS (TUIACTHYECKUH OOMEH) M JUCCUMUIISIINS
(oHeprernyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MmeradonusMa. Poib 3akoHOB
COXPaHEHHs BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tumnbel oOMeHa BemecTB: aBTOTPO(dHBIN U TeTepoTpodHbIA. Pos (hepMeHTOB B 0OMEHE BEIIECTB
U MIPEBPAILICHUH SHEPIUU B KIIETKE.

®ortocunre3. CperoBas u TemHOBass (a3sl  ¢doTocuHTe3a. Peaknum  porocuHTE3a.
DddextuBHOCTL hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3UpYoIIne 0akTepun. 3HaYeHHe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KieTke. PacrienyieHue BeIIecTB, BBIICICHHE U aKKyMYJIHMpPOBaHUE
SHEPruu B KJIETKE. JTambl JHEpreTuyeckoro odmena. [nmkonu3. bpoxkeHue u ero BUBL
Kucnoponnoe oxucinenue, Wi KieTodyHoe abixaHue. OkuciautensHoe ¢GochopuinmpoBaHue.
D¢ dekTUBHOCTH SHEPreTHIECKOro 0OMEHa.

Peakium matpuuHoro cuHte3a. I'enernueckas wuHpopmaums u JHK. Peanuzanus
reHeTHUYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ W ero CBOMCTBA. TpaHCKpHUMIIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHchasuuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoM B GruocuHTe3e Oernka.

Hexnerounsle ¢opmbl xu3HH — BUpychl. Mctopus otkpeitus BupycoB (/l. V. MBaHoBCKkwHiA).
Oco0OeHHOCTH CTpOCHHSI W >KU3HEHHOTO IMKIa BHpPYycoB. bakrepuodaru. bonesHnu pacrenui,
KUBOTHBIX M 4YEJOBEKa, BhI3bIBa€MbIE BUpycamu. Bupyc ummyHonedunura yenoseka (BIUY) —
Bo3Oymutens CIIMa. OOparHas TpaHCKpHUNIMS, peBepTaza W HHTerpasza. lIpodumakTtrka
pacmipocTpaHeHUs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHncTpaumnu:



[Toptpersl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbl nuTanus», «Metabomu3my, «MUTOXOHAPUNY, «DHEPreTHUSCKUAN
obMen», «Xmoporutact», «Dotocunte3y», «Ctpoenue JJHK», «Ctpoenue u GpyHKIIMOHMpPOBAHUE
reHa», «Cunre3 Oenka», «['eHermueckuii kom», «Bupyce», «bakrepumodarm», «CTtpoeHue u
*)u3HeHHBIH nuki Bupyca CII1/la, 6aktepruodaray, «Permmmkarus JTHK».

Ob6opynoBanue: wmoxaenu-amminkanun «Yapoenune JHK wu  tpanckpunmus», «buocunres
Oenkay, «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 0uWkn, WM S>KW3HEHHBIM mMKI KieTkd. MHtepdasa m mwmto3. [lpomeccsr,
nporekamomue B uHrepdaze. Pemmukanus — peaknus marpuuHoro cunreza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM M TAIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTusl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBUIYAIBHOTO Pa3BUTHS
OPraHu3MOB.

Henenne xnetkn — mMuto3. Craguu murtosa. [Iporecchl, MPOUCXOASIINE HA Pa3HBIX CTAIUIX
MHTO3a. BHOJIOrHYeCKuil CMBICT MUTO3A.

[Tporpammupyemas TOeIb KIETKH — aromnTo3.

dopMbl pa3MHOXKEHHSI OPraHU3MOB: OECIOJIOE W TMO0JIOBOE. Buapl 0€croioro pa3zMHOXKEHUS:
JICJICHHE HaJBOE, MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3MHOXkeHHe. MIcKkyccTBEeHHOE KIOHHMPOBaHUE OPTaHU3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €70 OTINYNS OT OECIOIOrO.

Meiio3. Cragum wmeiio3a. Ilpomecchl, mpoucxosmsinme Ha cTaausx Meiosa. [loBemeHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MEN03a.

l'ameTorene3 — mporiecc 00pa3oBaHUS TOJIOBBIX KIETOK y J>KHMBOTHBIX. [lOJIOBBIE Kee3bl:
CEMEHHHUKU M sSUYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
SUIIEKJIETKA) — CIepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIHIEKIECTOK W
criepmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOPHOHAIBHOE pa3BUTHE (dMOpHOTEHE3). DTarmbl
SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TacTPYIIALUs, OPraHOTeHE3.
[TocTaomOproHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHMOHANBHOTO PA3BUTUS: MPSMOE, HENpPsSIMOe
(inumHOYHOE). BnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH
BpOXAEHHBIE YPOJICTBA.

Poct n pasButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHMS: CTPOCHHUE CEMEHHU, CTaIuu
pa3BUTHSL.

JdemoncTpaumnu:

Tabmumbsl 1 cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHU3MOBY, «J/IBOiHOE OIUIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHU», «JleleHne KIEeTKU
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIIETOUHBIA MK,
«Perumukanusa JTHK», «Muto3z», «Meiio3», «lIpsimoe u Hempsimoe pa3zButue», «l'amerorenes y
MJIEKONIUTAIOIINX U YeJIOBeKa», «OCHOBHBIE CTAIMA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKON, MuKpompenapatel «CrepmMaro3ouibl  MIEKOMNUTAIOUIET0Y,
«Sineknerka miekonurarouiero», «KapuokuHes B KJIETKax KOpEUIKa JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne knetkny», moaens JJHK, mogens metadazHoit XpoMOCOMBI.

JlabopaTopHbIe H IPAaKTHYECKHE PadOThI:

JlaboparopHas pabota Ne 3. «HabmrogeHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKPOIPENApATaX».

JlaboparopHas pabora Ne 4. «M3ydeHHe CTpPOEHUS TIOJNOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmert u 3agaun reHeTUKH. VicTOpus pa3BUTHS T€HETUKU. POIIb TUTONOTUHU 1 SMOPUOJIOTHH B
CTaHOBIIEHUM TEHETUKU. BKiIaq pOoCCHICKHMX U 3apyOeKHBIX YYEHBIX B pPa3BUTHE TE€HETHKH.
MeTopl TeHETHKH (THOPUIOTOTUYECKUH, IUTOTEHETUYECKUM, MOJIEKYISPHO-TeHETUYECKU).



OcHOBHBIE TEHETHMYECKHE NOHATHUs. ['eHeTmdeckass CHMBOJIMKA, MCIIOJIb3yeMas B CXeMax
CKpEILIMBaHU.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, ycTaHOBIEeHHbIe I. Menaenem. MoHorubpuanoe
CKpelrBanue. 3aKoH eMHO00pa3ns THOPUIOB EPBOTo MOKoyeHus. [IpaBuiio JoMUHUpPOBaHUS.
3akoH pacuiernjieHuss npuszHakoB. Iumore3a uwucrorsl ramer. llonmHoe u  HemonHoe
JOMHHHUPOBaHHUE.

JlurubpunHoe  CKpelmuBaHMe.  3aKOH  HE3aBHCHMOTO  HACIICOBAaHHS  IMPH3HAKOB.
[{uToreHeTnueckre OCHOBBI IUTMOPHUIHOTO CKpEIIMBaHMS. AHaIM3UPYIOLIEE CKpELIMBAHUE.
Hcnosb30BaHne aHAIM3UPYIOLIETO CKPELIMBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOU.

CueruieHHOE HaclieoBaHue pu3HakoB. Pabora T. Moprana 1o CUeINIeHHOMY Haclie I0BaHHIO
reHoB. HapyiieHue criernieHust FeHoB B pe3y/bTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TeOpUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enetnka mnosa. XpoMOCOMHOE oOmpeneieHue Imona. AyrocOMbl U ITOJIOBBIE XPOMOCOMBI.
I'omoramerHele U reTeporameTHble opraHu3Mbl. HacnemoBaHue NpHU3HAKOB, CLEIJICHHBIX C
IOJIOM.

N3menunBocTh. Buabl U3MEHUNBOCTH: HEHACJEICTBEHHAs U HacleAcTBeHHasd. Poyib cpensl B
HEHACJIEJICTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTUKA MOJU(PUKAIUOHHON HW3MEHUYUBOCTH.
Bapranmonnslii psan u BapuanuoHHas kpuas. Hopma peaknuum npusHaka. KommdyecTBeHHble U
KayecTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, Wi TeHOTUNIHWYECKAas, HM3MEHYUMBOCTb. KOMOHMHATHBHAas W3MEHUYMBOCTb.
Meiio3 u TMOJOBOM TpOlleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBoCTh. Kiaccudukanuss myranuil: reHHble, XpOMOCOMHbIE, IeHOMHbIe. YactoTa u
MPUYKHBI MyTaluil. MyTtarennble ¢akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJACTBEHHON
n3menunBocty H. 1. BaBunosa.

BresaepHas HacIeICTBEHHOCTh U N3MEHYHUBOCTb.

I'enetnka wu4enoeka. Kapuorun denmoBeka. OCHOBHBIE METOJBI T'€HETUKH YEJIOBEKA:
T€HEAJOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUUECKHH, OWOXMMHYECKUH, MOJIEKYIISIPHO-
reHeTudeckuid. COBpPEMEHHOE ONpENeeHUE TIEHOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTHIUPOBaHKME, B TOM umcie ¢ nomoibio ITI[P-anamm3a. HacnencrBeHHbie 3a0oJieBaHMS
YyelioBeKa: TreHHble OoJyie3HH, OOJIE3HH C  HACIEACTBEHHON  MpPeIpacrosioKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMNIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYJAbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPeIOTBPAILLEHUH U JICYEHUU TeHETUUECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpaumnu:

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

Tabmumpel 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHHE M €ro IMTOT€HETHYecKas OCHOBaY,
«3aKOH pacUIeIUVIeHUsI M €ro UUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumMozeiicTBrue amielbHbIX T€HOB», «I eHeTuYecKue KapThl pacTeHUH, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIENOBaHUs, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymmn KpoBu», «MyTalnuoHHas
W3MEHYUBOCTBY.

OO6opynoBanue: Mojenu-anmiukanuu  «MoHoruOpuaHoe  ckpemmBaHue», «HemomHoe
JOMUHHMpOBaHUE», «lurubpuaHoe ckpeuuBaHuey, «llepekpécT XpoMOCOM», MHKPOCKON U
Mukpomnpenapar «Jlpo3odmia» (Hopma, Mmyranuu (GopMbl KPbUILEB U OKPACKHU Tena), repOapuid
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:



JlaboparopHass pabora Ne 5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPHIHOTO WM JUTHOPUIHOTO
CKPELIMBAaHUA y APO30(UIIBI HA TOTOBBIX MUKPOIpENapaTax.

Jlaboparopuass pabota No 6. «l3yuenue mMoau(UKANMOHHOW HM3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsAZia U BApUALIMOHHON KPUBON».

JIaGopatopHnas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTIpenapaTaxy».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCTIOBHBIX YEIOBEKaY.

Tema 7. Cestekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuusi Kak Hayka MU TIpolecC. 3apoXkIACHHE CeleKUuu U gomecTukanus. Yuyenue H. U.
BaBuioBa o meHTpax NPOUCXOXKIEHHUS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METOJBI CEJeKIMH. MacCOBBIi W HMHIWBUAYAJIbHBIA OTOOPHI B CENEKIUH
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KOpOACTBEHHOE CKpEIUBaHUE — MHOPUANHT.
Uucrtas muuug. CkpenuBaHue YHUCTHIX JHHWE. ['erepo3uc, wuinum rubpupHas Ccuia.
HepoactBennoe ckpemmuBanue — ayrOpuauar. Otnan€éHHas ruOpuamsanus U e€ yCIexH.
HckycCcTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONJ0B. JlOCTHKEHUSI CEJIEKUUH PACTEHHI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kKak oOTpacib MPOU3BOJACTBA. ['€HHas UWH)XKEHepus. OTamnbl CO3JAHUS
pexomOunantHot JIHK wu Tpancrennnix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KioHrupoBaHue BBICOKOTPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYEeCKHEe M 3Tudeckue mnpodbimempl. MO —
T€HETUYECKH MOAUDHUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmumpr u cxembl: kapta «LI[eHTpbI NPOUCXOXKIEHHST W MHOro00paszus KyJIbTYpHBIX
pactenuit», «llopoabl mOMalIHUX >XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounole KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKHM IUIOJOB M KOPHEIJIONOB AMKUX (OpPM M KYJIBTYPHBIX COPTOB
pacteHuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IPaKTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTHXKEHHUSI CEJIEKIIMM PAcTeHU W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIIOIINOHHAA OMOJIOTHS.

[IpennnocelIiku BOZHUKHOBEHUS 3BOJIIOLUOHHON TEOPHH. DBOJIOLUOHHASA TEOpUSI U €€ MECTO B
Ouonoruu. BiusHue 3BOIIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CBuperenbcTBa 3BoOJIOIMU. [laneoHTONOrMUECKHE: TOCIEA0BATEIbHOCTD MOSIBIICHUSI BUJIOB B
[AJIGOHTOJIOTUYECKON JieronucH, mnepexojaHsle (opmbl. buoreorpaduyeckue: cxoacTso u
paznuune payH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJICTBA M pasziauuusi SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTHYHBIE, PYJUMEHTApHBIE OPTaHBI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUYECKUX MyTeH y BCeX OpraHU3MOB.

OpomonnonHasa Teopus Y. [lapsuHa. IIpeanocbuiky BOZHUKHOBEHUS AapBUHU3MA. JBHKylue
CHJIBI D3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXEHHME IIPH OTPaHMYCHHOCTU
pecypcoB, HeollpeienéHHasi U3MEHYHBOCTh, O0ph0a 3a CylIeCTBOBaHUE, €CTECTBEHHBII 0TOOD).

Cunternyeckas Teopus 3Boorun (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxpossomtonus. [Tomynsanus kak equHUIA BUAA U 3BOJIOLUH.



JBuxymue cunbl ((akTopbl) SBONIONMH BHUIAOB B TpHUpoJe. MyTallMOHHBIA MPOILECC U
KOMOMHATHBHAs M3MEHUYMBOCTh. [lomymsimroHHBIE BONHBI W Japeld reHoB. M3omsimus u
MHUTpaIus.

EctecTBennslit 0T00p — Hanpasisonuil Gpakrop sBotorn. @opMbl €CTECTBEHHOTO 0TOOPA.

[IpucmocobIeHHOCT, OPraHU3MOB KaK Pe3yJIbTaT 3BOJIONUU. [IpuMepbl MpUCTIOCOOICHUHN Yy
Opranu3mMoB. ApoMop(oO3bl U UIUOATATITALIUH.

Bun wu BugooOpaszoBanue. Kpurepum Buma. OcHOBHbIE (GOpPMBI  BHJIOOOpPa30BAHMUS:
reorpaduyueckoe, IKOJIOTHIECKOE.

MakposBomtorusi. Dopmbl  3BOTIONUU:  (UICTHYECKAs, JTUBEPreHTHAs, KOHBEPreHTHas,
napajuienbHas. HeoOpaTtuMocCTh SBOITFOITHH.

[IpoucxoxaeHrne OT HeCHEUHAIM3UPOBAHHBIX MNpenkoB. [Iporpeccupyromas crnennain3amusl.
AnanTuBHas paguanus.

JdemoncTpaumnu:

[optpetst: K. JIunnel, XK. b. Jlamapk, Y. Tapsun, B. O. Koanesckuii, K. M. bap, O. I'exkens,
®. Mromiep, A. H. Cesepiios.

Tabmuubl U cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emiey, «3apOoJbIIu MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «@opMbl 00pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroobpa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ >KUBOTHBIX», «llomymsnumy,
«MyTarnmonHass U3MEHUYHUBOCTHY, «ApoMopdo3by, «aunoaganranumny, «O01mas aereHepanus,
«Bmwxymme cuibl sBosronuny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopbba
3a CYILIECTBOBAHUEY, «IIpucmoco61eHHOCTh OPraHu3MOBY, «["eorpaduueckoe
BHI000pa3oBaHue», « IKOJOTUUECKOE BHI000PA30BAHHEY .

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0Op TUIOJIOB U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas Moieb «CTpOeHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckas kapta mupa, KoJeKus «PopMbl COXpaHHOCTH UCKOTIAEMbIX KUBOTHBIX U
pacteHuii», Mozaenp anmumkanus «llepekpéct xpomocom», BiaxkHble mnpenaparsl «Pa3Burtue
Hacekomoro», «Pa3Butue nsarymku», Mukponpenapar «Jlpo3oduna» (Hopma, myranuu Gopmbl
KpPBUTHEB U OKPACKH TeNa).

JlaGopaTopHble H IpaKTH4YecKue padoTbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOJIOTUYECKOMY KPUTEPHIO.

JlaboparopHas padota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble PEICTaBICHUS O 3apOKICHUU KU3HU. HayduHble rumnoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emuie: aluoreHe3 M MaHCIEpMHS. XHUMHUYECKas OBOJIONUSA. AOHOTeHHBI CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKJCHUE
XUMUYECKOH 3BoJroni. HavyanpHple 3Tambl Onojornyeckoi 3postonuu. ['mmoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emise no spaM u nepuojam. Karapxei. Apxelickas UM NpoTepo30KcKas
apel. [laneo3oiickas 3pa u €€ mepuoIpl: KeMOPUIICKUHN, OPAOBUKCKUI, CUITYPHUICKHI, IE€BOHCKHUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo301ickas 3pa u €€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMara M TEO0JOTMYECKHUX ImpoieccoB. OCHOBHBIE 3Tambl 3BOJIOLHUU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuid W KMBOTHBIX. [losiBreHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKOro Mupa Kak OTpakeHHe HBOIIOUUU. OCHOBHBIE CHUCTEMATHUYECKHE
TPYIIBl OPraHU3MOB.



DBOJIIOIMS YeloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mpencTaBlieHU O TPOUCXOKICHUN
yesnoBeka. MeTobl u3ydeHusi aHTpornoreHeza. CxoAcTBa M pa3ivdMs 4eJOBEKA M >KUBOTHBIX.
CucremaTiueckoe N0JIOKEHUE YeI0BeKa.

JBuxymue cuiiel (hakTopsl) aHTpornioreHe3a. HacneacTBeHHass H3MEHYMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPYIa, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTAJIUU U BETBU BOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbiid, UenoBek
npAMoxosamuii, YenoBexk HeaHIepTanbCckui, YenoBek pa3ymHbld. Haxoakm uckomaeMbIx
OCTaTKOB, BpeMsl CYIIECTBOBAHHS, 00JacTh paclpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, obpa3
KU3ZHU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOTEOUIHAA (eBpa3uiicKas), HErpo-
aBCcTpajiou/Has  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJIEHHOCTH TIPEJCTABUTENICH YEIIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHHA.
EnunctBo yenoBeueckux pac. Kputuka pacusma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupr u cxembl: «Bo3nukHoBeHne COMHEYHOW CHCTEMBD», «Pa3BUTHE OPraHUYECKOTO
mupa», «PactutenbHas kietkay, <«OKuBoTHas kietkay, «lIpokapuoTudeckas KIETKay,
«CoBpemMeHHas CHCTeMa OpPraHWYECKOTO MHpa», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX HaXO0JO0K
MPEIKOB COBPEMEHHOTO 4YeNoBeKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pachi».

O6opynoBanue: wmymsiku  «lIpoucxoxxknenne  4denoBeka»  (OFOCTBI  aBCTPAJIONUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CICTKHA WM M300paKeHUsT KaMEHHBIX OPYyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TeOXpOHOIOTHYECKass TaOiuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M MpaKTHYecKue padoThbi:

[Tpaktuueckas padora Ne 1. «M3ydeHne HMCKOMAEMBIX OCTAaTKOB PACTEHUH W KWUBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «IBOJIIOIMS OPraHUYecKOro Mupa Ha 3emie» (B ©CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeIUECKUI MY3€eH ).

Tema 3. Opranusmbl H OKpY:Ka0IIas cpeaa.

DKoJIoTUsl KaK HayKa. 3ajjaud U pasJiesibl SKOJIOTHH. MeTo bl KOJOTUYECKUX HCCIIEI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeNTOBEKA.

Cpenpl oOuTaHus OpraHu3MOB: BOJIHAS, HA3eMHO-BO3/yIIIHAs, MOYBEHHA,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckne (akropel. Kriaccuduxamuss skonmorudeckux (HakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTpoIoreHHbIe. JlelicTBre IK0IOTHYecKiX (PaKTOPOB HAa OPTaHU3MBI.

Abuotuueckue GpakTophl: CBET, TeMIepaTypa, BIaxHOCTh. Potonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JICHCTBHUIO aOHMOTHYECKNX (haKTOPOB. bruosoruueckue puTMel.

buotnueckue dakropbl. Buabl OMOTHYECKUX B3aMMOICHCTBUIN: KOHKYPEHIIMSI, XUIHUYECTBO,
cumb6uo03 u ero opmel. [lapazutusm, Kooneparus, MyTyainn3M, KOMMEHcaTu3M (KBapTUPAHCTBO,
HaxXJIEOHMUYECTBO). AMEHCATN3M, HEUTpanu3M. 3HadeHHe OUMOTUYECKUX B3aUMOJCHCTBUUN s
CYIIIECTBOBaHMS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU  mnonyasiuud. OCHOBHbIE  TOKa3aTelld  MOMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoHcTpanum:

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

Tabmumer u cxembl: kapta «l[Ipupoansie 30HBI 3eMnu», «Cpensl OOUTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llonmymsauun», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTU MOMYJSALUU
nHpy3opun-Tyhenpkny, «llumessie nenm».



JlaGopaTopHble 1 NPpaKTHYeCKHe PadOThI:

Jlaboparopuass padora Ne 3. «Mopdonorudaeckie 0COOCHHOCTH PACTCHHA U3 Pa3HBIX MECT
OoOUTaHUSD).

JIaGopatopHnas pabota Ne 4. «BnusHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HBIX BUAOB PACTCHHUI».

Tema 4. CooO1mecTBa U IKOJOrHYeCKHE CHCTEMBI.

Coo0miecTBo opraHu3MoB — OuorieHo3. CTPyKTypbl OMOIICHO3a: BUIOBAs, MPOCTPAHCTBCHHAS,
Tpoduyeckas (nmumieBast). Buabl-nomuHanTel. CBsi3u B OHOIICHO3E.

DKoyornyeckue Ccuctembl (9KocucteMsbl). lloHsTHE 00 »5KOCHCTeMe U OHMOTeOoIlEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBHI, KOHCYMEHTBI, PpEIYIEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMBOCTb, CAMOPETYIIsus, pazBuTre. CyKieccus.

[Ipupoanble 3KOCHUCTEMBL. JKOCUCTEMBI O03€p M peK. OKOCUCTEMa XBOMHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBL. ATrposKOCHUCTEMBI. YpOoskocucTeMbl. buonormyeckoe u
XO3CTBEHHOE 3HAUCHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak ¢akrtop ycroWumBocTH dKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. JKusoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTHM Ouocdepbl Kak TI00ATbHOW 3IKOCHCTEMBI.
Jlnnamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB ¥ OHOTCOXMMHUYECKHE IIMKIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emiu. AHTpONOTeHHbIE M3MEHEHUs B Ouocdepe. ['modanbHbIe
9KOJIOTUUYECKHE MTPOOIEMBI.

CocymiectBoBanue Tpupojbl U yenoBedecTBa. CoxpaHeHue OuMopa3sHOOOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOIHBIMU PECypcaMu U HX
ucrnoJib30Banue. J{oCTikeHus: OUOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHcTpaumnu:

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

Tabmupsr u cxemsl: «l[lumesbie nenu», «buoneHos3: coctaB u cTpykrypay, «lIpupoaHsie
coobmectBa», «llenu mnutanua», «Ikonoruueckas nupamunaay, «buochepa u uenosekxy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jeca», «JKocucTeMa XBOMHOro Jseca», «buoleHnos
BoJ0éMa», «ArpoueHo3», «llpuMepHble aHTPOMOreHHbIE BO3JACHCTBUS HA IPUPOIY»,
«BaxxHelilue MCTOYHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBisitomas ouocheps», «DakTopsl nerpaganuu mousy, «llapaukossiii 3¢ dexT», «DakTopsl
PaMoOaKTUBHOTO 3arpsi3HeHus 6uocdeps», «Oomas cTpykTypa 6uocheps», «Pacnpocrpanenue
XKU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoaa B O6uochepe»,
«KpyroBopot a3oTa B IpUpOAE».

Ob6opynoBanue: Mojenb-anmiukanus «Tunuyaeie OHoOLEHO3b», Teplapuil «PacTuTenbHbIE
cooOuiecTBa», KoJulekuuu «buorneHos», «BpeauTenun BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJUIEKIMH pacTeHUl U JKUBOTHBIX, NPHHAJISKALINE K pa3sHbIM
HKOJIOTHYECKUM rpymiam oaHoro Buaa, Kpacuas kuura Poccuiickoit deneparyu, n3o0pakeHus
OXpaHSAEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCsI TpeOOBaHMsSI K pe3yiabTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPeIHEro o0mero oopa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B crpykType JMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHS IpeaMera «bHOJOTHS»  BBIACIEHBI
CIICAYIOIINE COCTABIIAIONINAE: OCO3HAHHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, HECJICHAIPaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOACTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa « bUoIorusy JOCTUTAIOTCS B €MHCTBE YICOHOU
U BOCHUTATEILHOMI ACATCIIBHOCTH B COOTBCTCTBMU C TpaJuIIMOHHBIMHU pOCCHfICKPIMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH TOBEJCHUS W CIIOCOOCTBYIOT TIpOIleCcCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeﬁ MO3nOHUU JIMYHOCTHU, IMAaTPpUOTHU3MA,
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJIEHHUIO, B3aMMHOIO
yBaKeHHs, OEpEeKHOT0  OTHOIIEHHWA K  KyJbTypHOMY  HACIEIUI0 U TpagullusaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIMuHOCTHBIE pE3YyNbTaThl OCBOEHUS ydeOHOoro mnpeamera «bHOJOrHS» OOMKHBI OTpa)kaTb
TOTOBHOCTh M CITOCOOHOCTH OOYJaIONIUXCsl PYKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTalUi, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESTENLHOCTU B IPOILIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskaaHcKOro BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTH IPAXKAAHCKONM MO3UIMH 00yUarolerocs Kak akTUBHOTO M OTBETCTBEHHOT'O
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TpaB U OO0S3aHHOCTEW, YBaKeHHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIbHOCTH MPH CO3AAHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENsATh COOCTBEHHYIO MO3UIMIO MO0 OTHOLIEHHUIO K SIBJICHUSIM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOHMX JCUCTBUSIX HEOOXOTUMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBHUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOIlECCE COBMECTHOTO BBIMOJNHEHHS]  y4EOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3a/1a4, YBKUTEIHHOTO OTHOIIECHUS K MHEHUIO
OTITIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTApHOUN M BOJOHTEPCKON NEeSITENbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

c(hOPMUPOBAHHOCTh POCCUNMCKON TpaKJaHCKOW WACHTUYHOCTH, MATPHUOTHU3MA, YBXKEHUS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoawHO#, ropaocTu 3a cBOW Kpaii, CBOIO
Ponuny, cBOM SI3bIK U KyJABTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIUIO U MaMATHUKAM IPUPOAIbI, JTOCTHKEHUAM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLEHMBATH BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJIGHHE M Pa3BUTHE OMOJIOTHH,
[IOHUMAaHMs 3HAuYeHUs OMOJOrMM B IO3HAHWM 3aKOHOB IPUPOJbI, B JKU3HU 4YEJIOBEKAa U
COBPEMEHHOTO 00IIeCTBa;

uaenHas yoexaEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHUBATH CHUTYAIlMI0 M MPUHAMATh OCO3HAHHBIC PEUICHHS, OPHUEHTUPYSCH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTENSM, CO3JaHHUIO CEMbH HAa OCHOBE OCO3HAHHOIO
NPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUH C TPAIULIMAMU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHpY, BKJIIOYash ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHKE SYMOLIMOHAIBHOTO BO3JEMCTBUSI dKUBOM MPUPOJIBI U €€ [IEHHOCTH;

TFOTOBHOCTH K CAaMOBBIPAKEHHUIO B Pa3HBIX BHUJAX UCKYCCTBA, CTPEMJICHHE MPOSBIATh KaueCcTBa
TBOPUYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnuraHus, (POPMHPOBAHUSA KYJbTYPbl 3A0POBb M 3MOLHOHAIBLHOIO
0s1aronosiy4us:

MMOHUMAaHUE W peaNm3als 3J0pOBOTO M 0Oe30macHOTO oOpa3a >XKM3HU (370pOBOE THTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHe [IEHHOCTH MPaBHJI MHIUBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30TaCHOTO MOBEJCHHUS B
CUTYaLMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHE TOCIEACTBUI M HENpPUATUS BPEOHBIX NPUBBIYEK (YHOTpEOJICHUS aJIKOTOJIS,
HApKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYAOTI00HE;

FOTOBHOCTh K AKTUBHOM JAESTEIBHOCTH TEXHOJIOTMUECKOM M COLMAIBHON HaIpaBJIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSTENbHOCTH;

UHTEpPEC K pas3au4HbIM chepam MpodeccCHoHaNbHON JeSTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BBIOOpP Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIECHHWE K NPUPOJIe KaK UCTOYHHUKY >KM3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIICHUE YPOBHS DKOJIOTUYECKON KYABTYphI: MPHOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYINKOB U OLIEHKU UX BO3MOKHBIX MOCIIEJACTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOIMUECKUX MpoOIeM U MyTel UX pelIeHus;

CIOCOOHOCTh UCHOJB30BaTh MpUOOpeTaeMble MPH U3YyUSHHH OWOJIOTUM 3HAHWSI M YMEHHS MPU
pelieHnu mpooaeM, CBA3aHHBIX C PaIllMOHATBHBIM MIPUPOAOIOIL30BaHNEM (COOTIOACHNE TIPABHII
MOBEJICHUsl B TMPUPOJIE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUSI B JKOCHCTEMAaX, OXpaHy
BUJIOB, DKOCUCTEM, Ouocdeps);



AKTUBHOE HENMPUATHUE JCUCTBUM, NPUHOCAIIMX BpEJ OKPYKAIOILIEH MPUPOIHOMN Cpele, yMEHUE
IIPOrHO3UPOBATh HEOJATONIPUATHBIE SKOJIOTMUECKUE MTOCIEACTBUS IPEAIPUHUMAEMBIX JEHCTBUI
Y MPeAO0TBPAILATh UX;

HaJIM4YUE€ Ppa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYyJIbTYpBI, OIIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOACTBOBATHCA HMH B
MO3HABATEIbHOM, KOMMYHHMKAaTUBHOM W COLMAJIBHOM IpPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOI HAalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM U OOIIECTBEHHON IpPaKTUKHU, OCHOBAHHOTO Ha JMAajore KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYyJIbTYpPbl KaK CpEJICTBAa B3aUMOJICHCTBUS
MEXy JIOJIbMH U TIO3HAHUSI MUPAa;

MMOHUMaHue CcHernu@UKd OHOJIOTUM KaK HayKd, OCO3HaHusi €€ poiu B (HOpPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOTO MPECTaBICHUs 00 OKpYKaIOLIEM
MUpE KaK O €AMHCTBE MpUPOJbI, 4YelOBeKa M O0O0IiecTBa, B MO3HAHUM HPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpooOeM COXpaHeHHUs! IPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCT, B 3HAUMMOCTH OHWOJIOTUM JJIsi COBPEMEHHOM NMBHJIM3ALMU: 00ecredeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/JaHHUE TIEPCIIEKTUBHBIX OMOTEXHOJOTUM, CITOCOOHBIX
pelaTh pecypcHble MpoodieMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
9KOJIOTMYECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
HCIO0JIb30BAHHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHHUU OHOJOTMYECKMX 3HAHWW B LEJIAX MOBBIIIEHUS OOIIeH
KYJIbTYpPbl, €CT€CTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM dYacTU (YHKIHOHAIbHON
TPAaMOTHOCTH 0OydJaroImuXxcs, PopMHUPYyEeMO IPH U3YICHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMS, HCIOIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS ISl aHajau3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUH, yMEHHUE JienaTb O0OOCHOBAHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C IEJbl0 MOJIy4eHUus
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS ISl pelIeHHs mpoOieM B
peaNIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAHHE IICHHOCTHM HAy4YHOW JEsTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIE;

FOTOBHOCTb M CHOCOOHOCTh K HENPEpPhIBHOMY OOpa30oBaHUI0O U CamMo0Opa3oBaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHHM C >KU3HEHHBIMH
MMOTPEOHOCTSAMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yabTaThl OCBOCHHS y4deOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYUMble JUIS  (POPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) 0OIIIEHAYYIHBIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crenu(uKy MEeTOJ0B MIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BeEIIeCTBO, YHEPIHs,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4dyHBIM (HaKT, MPHUHIIMIL, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIeJOBaHUe, HAOIIOJICHNE, M3MEPEHUE, DKCIIEPUMEHT W JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (MO3HABaTeIbHbIC, KOMMYHUKATUBHbBIE, PETYISITUBHBIC), 00ECIIeYHBAIOIIIE
dbopmupoBanre (YHKIHOHAIBHONW T'PAaMOTHOCTH M COIIMANBHOW KOMIIETEHIIMU OOYydYarolIuxcs,
CocOoOHOCTh oOyyaromuxcs MCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHBIE ICWCTBHS B IO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.



MetanpeaMeTHbie pe3yabTaThl OCBOSHHS IPOTPAMMBI CPEAHETO O0IIEro 00pa30BaHUS JOJKHBI
OTpPaXKaTh:

OBiajieHHe YHHBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH €l CTBUSIMU:

1) 0a30BbIe JJOTHYECKHE JeHCTBUA:

CaMOCTOSITENIBHO  (DOpPMYJIUPOBATh M  aKTyalHM3UpOBaTh NpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MIPH OCBOCHUM 3HAHUUN MPUEMBI JIOTUYECKOTO MBINLICHUS (aHald3a, CUHTE3a,
CpaBHCHHS, KIACCHU(PHUKAIUU, OOOOIICHUs), PACKPHIBATH CMBICI OHOJIOTHYECKUX ITOHSATUI
(BBLACTATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATD CBSI3U C APYTUMH MOHATHIMHU);

OTPENIETIATh LETH JACSITEIIbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPHUU UX JOCTHKEHUS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU LEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 11 0ObSICHEHUS (DAKTOB U SIBJICHUI KMBOU MPUPO/IBI;

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEyKTUBHBIC, N0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKJIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPEACTBA JUIsl TMPEJCTABIEHUS CYIIECTBEHHBIX CBS3eM U
OTHOIIIEHUNM B M3Y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYUI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEUIEHUS MPOOJEMBbI ¢ YIETOM aHAM3a MMEIONIUXCS MaTePUATbHBIX U
HEeMaTepuaJbHbIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B [I€ATEIHLHOCTh, OIIEHWBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISM,
OIIEHUBATh PUCKHU MOCIIEACTBUH JICITEIBHOCTH;

KOODJAMHUPOBATh W BBINIOJHITH pabOTy B YCIOBUSX PEAIbHOTO, BHPTYAJbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BBI€E HCCIEN0BATEILCKHE eCTBUA:

BIIQJICTh HAaBBIKAMHU YYCOHO-HUCCIEAOBATEIHCKOM W TMPOEKTHOW JEeATEIbHOCTH, HaBBIKAMH
paspernieHus mpooIeM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB
pelieHus MPaKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3JIMYHBIX METOIOB TTO3HAHNS,

WCIIOJIb30BaTh PA3JIMYHBIC BUIBI JCSATCIIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
HWHTEpIpETAIuU, TPeoOpa3oBaHUI0 U NMPUMEHEHUIO B YYEOHBIX CHUTYalMSAX, B TOM YHCIIC NPH
CO3/IaHUHU Y4EOHBIX U COIUATBHBIX ITPOCKTOB;

dbopMupoBaTh HAYYHBIM THI MBIIUICHHUS, BJIaJ€Th HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATHSIMM U METOJAMHU;

CTaBUTh W (OPMYIHUpPOBaTH COOCTBEHHBIC 3a7ayli B OOpa30BATEIbHOW JEATEILHOCTH H
KU3HEHHBIX CUTYAIHIX;

BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIC CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTaTh THIIOTE3Y €&
pElIeHUs, HaXOJUTh apryMEHTBI JUIs I0Ka3aTeIbCTBA CBOMX YTBEP)KJICHUH, 3a1aBaTh apaMeTPhI
Y KPUTEPHUU PEIICHHS;

aHAJIM3UPOBATH MOJIyYEHHBIE B XOJ€ PEIICHUs 33/1a4ll Pe3yIbTaThl, KPUTUUECKU OLIEHUBATH MX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIeJICHANPABIEHHBI TOWCK TepeHoca CpPEeACTB M CIOCOOOB JeMCTBUS B
podecCHOHANBHYIO CPENyY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTAaTh HOBBIE UJCH, MPEiaraTh OPUTHHATIBHBIC TIOAXO/Ibl M PEIICHUS, CTABUThH MPOOIEMbI
Y 33/1a4H, JOIMYCKAIOIINE albT€PHATUBHBIE PEILICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IWYHBIX HCTOYHHKAX HHPopMauu (TeKCTe y4eOHOro mocobus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOIOTHUECKUX CIOBApSX M CIPABOYHUKAX, KOMIBIOTEPHBIX



0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NUYHBIX BHIOB U (HopM
MPEJCTaBICHNS, KPUTUYECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

¢dopMynHupoBaTh 3ampochkl M TPUMEHSTh pa3jIU4yHbIE METOJbl IpHU TOHCKE U 0oTOope
Ounonorudeckoit HHGopMaIuu, HEOOXOIMMOH /7Sl BBITIOTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJB30BaHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX — TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIEHO ~ BBIOMpAaTh  ONTHUMAIbHYIO (OpMYy TpPEIACTAaBICHHS  OHMOJIOTHYECKON
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOe);

WCIOJB30BaTh HAYYHBIA S3BIK B KAayecTBE CpPEACTBA MpH padoTe C OHOJIOTHYECKOMH
uHbOpMaNMel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpPYy, HCIOJb30BaTh H MpPeoOpa3oBHIBAaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMHU PACIIO3HABAHMS M 3alIMTHI HH(OOpPMaIUK, HHPOPMAITMOHHON 0€3011acHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o01enme:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KU3HU, aKTUBHO YJaCTBOBATH B JHAJIOTE HIIH
IMCKYCCHH TIO CYyHIeCTBY OOCYXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXIIEHVWs] OTHOCHUTEJBHO BBITIOJHEHUS TMIpeIlaraéMoi 3aJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JIHAJIOTa MITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBAa OOIICHMS, TIOHUMATh 3HAYCHUE COIMAJIBHBIX 3HAKOB,
MPEIOCHUIOK BOSHUKHOBEHHSI KOH(MIMKTHBIX CHUTYalluid, YMETh CMSATYaTh KOH(MIMKTH M BECTH
MIEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMM OOILEHHS U B3aUMOJCHCTBUS, IOHUMAaTh HAMEPEHUS IPYTUX
JIOfieH, NPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeTHHKY M B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMecTHAs JeATeIbLHOCTD:

MOHMMaTh M MCIOJB30BaTh IMPEUMYLIECTBA KOMAaHIHOM M WHAMBUIYaJIbHOM paboOTHI NpHU
peleHny 61oIoruyeckoi mpooneMpl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHMSI I'PYIIIOBBIX
(GbopM B3aUMOAEHCTBUS NPH pellIeHNH y4eOHOM 3a1auu;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEWCTBUH € y4€TOM OOLIMX HHTEPECOB HU
BO3MO’KHOCTEH Ka)KJ0ro 4jeHa KOJUIEKTHUBA;

IPUHUMATh €I COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH AECHCTBUS
o e€ JOCTHXEHMIO: COCTaBJATh IUIaH JACHCTBHM, pacHpelensTb pojd C y4yéTOM MHEHHH
YYaCTHUKOB, 00CYKIaTh pe3yibTaThl COBMECTHON pabOTHI;

OLICHUBATh KAaueCTBO CBOEro BKJIAJa M KaKJIOTO yYaCTHHKA KOMaHJbl B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTb HOBBIE IPOEKTHI, OLEHHBATh HJEH C MO3UIMM HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHHUE B Pa3IMYHBIX CUTYalLUsX, MPOSBIAThH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHMe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSAMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIsl BBISIBIICHUS TPOOJIEM U UX PELICHHUs B )KM3HEHHBIX U
y4eOHBIX CUTYyaLUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUSAX W TOCTYIKax IO OTHOLIEHHWIO K >KMBOM NPHpOJE, CBOEMY 3[0POBBIO M 3/I0POBBIO
OKpYXKaroIlnX;



CaMOCTOSITEJIBHO ~ OCYILECTBIATh I103HABATEIbHYIO JESTEIBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIC 3aJadyd B 0Opa30BaTEIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIBHO COCTaBIISITh IUIAH PEUICHHS MPOOJIEMBbI ¢ Y4ETOM HMMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JeTIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO W TPOSIBICHHIO IIUPOKOW SPYIUIMH B Pa3HBIX OOIACTIX
3HaHWH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBINA M KYJIBTYPHBIA YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBbI B JI€ATEIbHOCTh, OLICHMBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBBIKAMM I103HABATEIbHOW pe(IeKCHMH KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUM U
MBICJIUTENbHBIX MPOIECCOB, UX PE3YIbTAaTOB U OCHOBAHUM, HUCIOJB30BATh MPUEMBI pedeKcuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAJIU3€ Pe3yJIbTaTOB JEeSITebHOCTH;

3) npuHsATHE ce0s M IPYruX:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO APYrUX HA OLINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU JPYroro YesoBeKa.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTrHbie pesynbrathl ocBoeHusi mporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmeta «buonorus» HaydHble 3HaHUSA, YMEHHS U
crocoObl JIEHCTBUM TIO OCBOCHMIO, WHTEPNPETAMM W MPeoOpa30oBaHUIO 3HAHWMA, BHUIBI
JESITEeIbHOCTH 0 TOJYyYSHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B PAa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TakXKe B pealbHbIX >KU3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMETHbIE Pe3yIbTaThl MPECTABICHBI 110 ToAaM 00yUeHusI.

[IpenmerHbie pe3ynbTaThl OCBOCHMs yueOHOro npenmera «buonorus» é 10 knacce HOMKHBI
OTpPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUNW O MeECT€ U POJM OWUOJIOTHMM B CHCTEME HAayyHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIA/Ie POCCHICKUX U 3apyOECKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE DPACKPBIBATh COJCpKAHUE OHOJOTHYECKHMX TEPMUHOB M MOHITHI: XU3Hb, KIETKA,
opranu3M, MeTabonmu3sm (0OMEH BeUIECTB W MPEBpalllEHWe SHEPruu), TOMEeocTas
(camoperynsinusi), ypOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE Hu3Jaratb OWOJIOTHYECKHE TeOopuHM (KJIETOYHAas, XPOMOCOMHAasi, MyTallMOHHas,
LEHTpaJIbHAs J0TMa MOJIEKYIsipHOM Oumonorun), 3akonsl (I. Mennens, T. Moprana, H. W
BaBuioBa) u yueHus (0 ieHTpax MHOrooOpas3usi 1 MPOMCXOXKAECHUS KylIbTypHBIX pacTenuit H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BJIJIeTh METOJIaMH HAyYHOTO NMO3HAHUS B OMOJIOTHH: HAOIIOICHUE U OTIMCAHUE KUBBIX
CHCTEM, INPOLIECCOB U SIBJIICHUH, OpraHu3als U MpoBeleHHE OMOJIOTMYECKOro 3KCIEPHMEHTA,
BBIJIBMDKCHUE THUIIOTE3bl, BBIABIECHUE 3aBUCHUMOCTHM MEXIY HCCIEAYEMBIMU BEIMYHMHAMU,
OOBSICHEHHE TOJYYeHHBIX pe3yJbTaToOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHATUM, TEOpUd W
3aKOHOB, YMEHUE JI€TaTh BbIBObI HA OCHOBAHHUHM ITOJIyYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBIJCIATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U DYKApPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIECTB U
MPEBpAILEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PAa3MHOXKCHUS, WHAUBUIYATLHOTO PA3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TIPUMEHSATH IMOJIydEHHBIC 3HAHUS I OOBSCHEHUS OHMOJOTMYCCKHUX TIPOIECCOB H
SIBJICHUH, JUTSI IPUHSITHSI PAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJTbI0 0OeCTIeUeHUs
0€30IIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TOBEJCHHSI B OKpPYXKAMOIIECH MPUPOIHON Cpele, NMOHMMAaHHE HEOoOXO0IUMOCTH
WCIIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJIOTHUH IJIs PallHOHATBHOTO
MIPUPO/IOTIOJIE30BAHUS;

YMEHHE peliaTh dJIEMEHTAPHbIC TEHETHYCCKHE 3a/Ia9M Ha MOHO- M IMTHOPHIHOE CKPEINBAHNUE,
CIICTUICHHOE HACJIeJOBaHWE, COCTaBISAThH CXEMbl MOHOTHOPHJIHOTO CKPCIIUBAHUS IS
MpeJICKa3aHMsI HACICI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MpPaKTUYECKUuEe paboThl, COONIOATh MpaBuia Mnpu padote
¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATH WHQPOPMAIIUIO OHOJIIOTHYECKOTO
COJICpP’KaHUs, BKITOYAIONIYIO TICEBJOHAYYHBIC 3HAHWUS W3 Pa3MYHBIX HMCTOYHUKOB (CpeICTBa
MacCcOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTEePHAJIbI), STHICCKHE ACIIEKTHl COBPEMEHHBIX
HCCIIECIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE U  YCTHBIE COOOIIEeHUs, 00001mas
OMOJIOTHYECKYI0 HH(POPMAIIUI0O W3 HECKOJBKHUX HMCTOYHHKOB, TPAaMOTHO UCIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHMs ydeOHOro mpeamera «buonorus» ¢ 11 kaacce NOKHBI
OTpaxarb:

chOpMHUPOBAHHOCTh 3HAHUH O MECT€ U PO OWOJIOTHMM B CHCTEME HAay4yHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIlIeHHs] )KU3HEHHBIX 3a/1a4;

yYMEHHE PacKpblBaTh COJAEpKaHHE OMOJOTMYECKUX TEPMHUHOB M TOHSTHUNA: BUJ, TMOMYJISIIHS,
reHoOH, SBOJIONMS, JBIKYIIHME CHIbl ((aKTOpbl) SBOJIOIHMH, MPHUCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIeNH MUTaHUs, SKOJOrHuecKas mupamuaa, OuoreoeHos, ouocdepa;

yMEHHe u3jaraTh Ouojoruueckue Teopuu (3Bostoruonnas reopus Y. JlapBuna, cuHTeTHUECKAs
TEOpHsI SBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoaplmieBoro cxoactBa K. M. bopa,
yepeoBaHMs TTIaBHBIX HampaBiieHud u myteit sBomtonuu A. H. CeBeproBa, yueHnus o 6uocdepe
B. U. Bepnaackoro), onpenensTh IPaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUHN: HAOIIOIEHUE U OTIMCAHUE KUBBIX
CHCTEM, IPOLIECCOB M SBJICHUN, OpraHU3alusl U MPOBEICHHE OMOJIOTMYECKOTO JKCIIEPHUMEHTA,
BBIJIBIDKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXKIY HCCIEAyEeMbIMH BeJIMYUHAMU,
OOBSICHEHHE TMOJYUYCHHBIX PE3yJIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TeOopud U
3aKOHOB, YMEHUE JIeTIaTh BBIBOJIbI HA OCHOBAHHH MOJYUYEHHBIX Pe3yIbTaToB;

YMEHHE BBLICTATh CYIIECTBEHHBIE MPU3HAKK CTPOCHUS OHMOJOTMUYECKUX OOBEKTOB: BHUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHUS HKOJOTHYECKUX (AaKTOPOB Ha
OpraHU3Mbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAX, aHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

YMEHHE TPUMEHSATh TOJNydeHHbIC 3HAHHS M OOBSCHEHHS OMOJOTHMUYECKHX MPOILIECCOB U
SIBIICHUH, JJIs1 IPUHSATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C ENbI0 00eCcTieueHus



0€30MaCHOCTH CBOETO 3J0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOIO IOBEJCHMSI B OKpPY)KAIOIIEH IPUPOAHON Cpele, NOHMMaHuE HeoOXO0IUMOCTU
WCTIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOM Ouosiorun JUIS PalMOHAIBLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHE peliaTh dJIEMEHTapHbIE OMOJIOTMUECKUE 3a/1a4M, COCTABIISTh CXEMBI IIEPEHOCA BEIIECTB
Y DHEPIUH B dKOCUCTEMaX (LIeNH MUTaHUs);

YMEHHUE BBITIOJHATD JIAOOPATOPHBIE U MPAKTHUECKUE PabOThI, COOMI0ATh paBuia pu padore
C y4eOHBIM U Ja00paTOpHBIM 000PYIOBAHNEM;

YMEHHE KPHUTUYECKH OICHMBATh W HWHTEPIPETUPOBATH HHPOPMALHUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOoil WH(pOpMAIHK, HAYYHO-TIOMYISIPHBIE MaTepHaibl), paccMaTpUBaTh TJIOOATBHBIC
AKOJIOTHYECKHE MPOOIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO3/1aBaThb COOCTBEHHBIE THMCBMEHHBIE U  YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTHYECKYI0 HWH(POPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaTt OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Koanuectso yacos DNEKTPOHHBIC
Ne HaumenoBanune " 1 (dppoBbIc)
2 Da3/IeloB U TeM Bee OHTPOJIb pakThdec p
/1 HbBIE Kue 00pazoBaTesbHbIC
MPOrpamMMBbl ro
paboThl paboTsl pecypcehl
bu6mmoreka [IOK
! buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbie CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHusanus https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUN COCTaB U 3 1 bu6moreka [IOK
CTPOEHUE KIETKHA https://m.edsoo.ru/7f41c292
4 JKuznenesTeabHOCTh 6 bu6mmoreka [IOK
KIETKA https://m.edsoo.ru/7f41¢292
Pa3smuoxenue u
5 WHINBUAYAJILHOE 5 1 bubnnorexa LIOK
Y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocTs 1
6 I/ISMeHi-III/IBOCTI) 8 1.5 bubnnorexa [IOK
https://m.edsoo.ru/7f41¢292
OPraHnu3MoOB
Ceneknus
bu6mmoreka [IOK
7 Opran3MoB. OCHOBbI 3 https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
8 PesepBHOE BpeMms 1 bubmrorexa IIOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 2 4

YACOB I10 [IPOI'PAMME




11 KVIACC

KosinuectBo yacos DJIeKTPOHHBIE
Ne HaumenoBanune K - (adbpoBELe)
y PA3IEIOB U TeM Bee OHTPOJIb paKTH4ec P
n/n HBIE KHe 00pa3zoBaTesbHbIC
MPOrpamMMbl ro
padoTsl paboThl peCypChl
1 DBOIIOIMOHHAS 9 1 bu6mmoreka [{OK
OHoJIOTHA https://m.edsoo.ru/7f41cc74
Bo3Hnuknosenue u
2 | pa3BUTHE KU3HU 9 0.5 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Ha 3emMiie
OpraamsMmsl 1
3 01]3 aroras 5 1 bu6moreka [IOK
PYyXK https://m.edsoo.ru/7f41cc74
cpena
CooOmrecTBa 1
4 3KonoHrIquCKHe 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
bu6moreka [IOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2.5

ITPOI'PAMME
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