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IHHOACHUTEJIBHASA 3ATINCKA

Pabouass mporpamma mo OHWOJOTMM Ha YpOBEHb (OCHOBHOTO OOIIEro 0oOpa3oBaHUS;
cpeanero oOmero oOpa3oBaHMs) COCTaBlieHa Ha ocHOBe denepasibHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJApTa OCHOBHOTO O0IIero oOpa3oBaHWs, NMPUMEPHON MPOrpaMMbl IO
IIpeIMETY U peanu3yercs Ha 6a3e cleyonuX y4eOHUKOB:

1.1.3.6.3.1.1 Tlaceunuk B.B., Kamenckmii A.A., PyobnmoB A.M. u nap. /Ilon pen.
[Taceunuka B.B. buonorus 10 knacc YMK «IIpocBenienue. Jlunus xxuzamn» 2022 r.

1.3.5.6.2.1 TlonomapeBa W.H., Huxonaes W.B., KopuumoBa O.A. Ilox penakuueit
[Tonomapesoit .H. buosnorus 11 knacc «13narensckuii nentp BEHTAHA — 'PA®» 2020 r.

HOpMaTHBHbIe AOKYMEHTBI 1JIfl COCTaABJICHUSA paﬁoqeﬁ IporpaMmmabI:

- MenepanbHblil 3akoH «OO0 oOpazoBanuu B Poccuiickoit @enepanuu» (ot 29.12.2012
No273-D3).

- mpuka3 Munucrepcta oOpazoBanus u Hayku P «O06 yreepxaenuun @I'OC OOO» ot
17 nexadps 2010 r. Ne1897 (c m3BMEHEHUSIMU U IOTIOJTHEHHUSIMU).

- mnpuka3 MuHuctepctBa oOpasoBaHust U Hayku P® «OO0 yrBepkaeHun mopsaka
OpraHM3allii W  OCYUIECTBJICHHUA  OOpa3oBaTeNbHOM  JESATENBHOCTM 1O  OCHOBHBIM
0011e00pa3oBaTENbHBIM MMPOTPaMMaM — OOpa30BaTEIbHBIM IIpOrpaMMaM HadalbHOTO OOIIEro,
OCHOBHOTO O0IIIEro U cpennero oomero oopazoBanus» oT 30 aBrycrta 2013 roma Nel015.

- mpuka3 MunucrepctBa npocsemenns PO «O06 yrBepxkaeHnn GeaepalibHOrO MepeyuHs
y4eOHUKOB, PEKOMEHIYEMBIX K MCIOJIb30BAHUIO NP pean3alii UMEIOIIUX TOCyIapCTBEHHYIO
aKKpEIUTalUI0 O00pa30BaTENbHBIX MPOTpaMM HAdaJdbHOTO OOINEro, OCHOBHOTO OOIIero,
cpenHero ooOmiero oopazoBanus» ot 28 aexadps 2018 r. No345.

[Ipu pazpaboTke mporpamMmbl MO0 OHUOJOTHMH TEOPETUYECKYIO OCHOBY JJIsi ONpPEEIICHUS
MOAXO0JI0B K (OPMUPOBAHUIO CoOJiepKaHusi yueOHOro mnpeamera «buonorus» cocTaBUIIu:
koHnentyanbHbie mojoxeHus OI'OC COO o B3auMOOOYCIOBIEHHOCTH IICJICH, COJEpKaHUS,
pe3ynbTaToB 00yueHUs: U TpeOOBaHMI K YPOBHIO NMOJTOTOBKH BBIMYCKHUKOB, MOJOXEHHS 00
o0IIMX LEeNsIX M MPUHIUIAX, XapaKTepU3yIUIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETro
oburero obpazoBanus B Poccuiickoii denepannu, a Takke MOJIOKEHUS O crienu(uke OHOJIOTHH,
e 3HAUYECHHWU B TO3HAHUM KUBOW MPHUPOABI U OOECHEUYEHHUU CYLIECTBOBAHUS UYEJIOBEYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHSIM, OTIPEAETICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMoJIoTHHU U €€ CTPYKTYpa.

[IporpamMma mo 6uonoruu Aa€T MpecTaBiIeHHE O 1eNAx, 00 oOmieil cTpaTteruu ooyueHus,
BOCIIUTAHHUS W pa3BUTUA OOydYaroImUXCs cpeacTBamMu ydeOHOTo mpeaMera «buomorusy,
ompesenseT o0Os3aTeNbHOE TMPEAMETHOE COJEp)KaHUe, €ro CTPYKTYpY, pachpeelieHue Io
paszenaM U TeMaM, PEKOMEHIyeMYIO IMOCJIeN0BaTebHOCTh M3y4eHHs y4eOHOro marepuaia ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, TOTUKHA 00pa3oBaTeIbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIIIXCS.

B mporpamme mo OWONIOTHM Takke YUMUTHIBAIOTCS TpeOOBaHHUS K IUIAHUPYEMbBIM
JTUYHOCTHBIM, METANpEeAMETHBIM M MPEAMETHBIM pe3yiabTaTam oOy4deHus B (OpPMUPOBAHUU
OCHOBHBIX BHJIOB Yue€OHO-TI03HABATEIBHON JIEATEIHHOCTH/y4eOHBIX TEHCTBUN 00YJarOIIMXCS 10
OCBOCHHIO COJIep KaHUs OMOJIOTUYEeCKOro 00pa3oBaHUsI.



B mporpamme no 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHb) peaqn30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3Yy4eHHH OHOJOTHH, Onarojaps dYeMy B HEH NpocMaTpUBaeTCs
HANpaBJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IICHHOCTHBIX OpPUCHTALMH JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHUS,
NPEJCTAaBICHUNA O 370pOBOM o00pa3e KH3HM U OCpeKHbIM OTHOIIEHHEM K OKpYXKaromei
npupogHoit cpene. [losToMy Hapsiay ¢ W3ydeHHEM OOMEOMOJIOTHYECKUX TEOpHH, a TaKkKe
3HaHUH O CTPOCHHH KHMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B HUX
MPOIIECCOB B MpOrpaMMe MO OHOJIOTHH YIEeNeHO BHUMAaHHE HCIOJB30BAHUIO TOJTYYEHHBIX
3HaHUH B MOBCEAHEBHOM JKU3HU UISl PELICHHS MPUKIIAIHBIX 3324, B TOM YUCIIE: MPODUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBAaHMIA  YENOBEKAa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHHS KOJOTHYECKH IEJIECO00Pa3HOTO MOBEACHUS B OKPYXAIOIIEH MPHUPOTHON cpene,
aHaM3a BIMSHUS XO3AWCTBEHHOHW [EATEIHHOCTH 4YEJIOBEKa Ha COCTOSIHHME NPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPHUKIAJIHOW HANpaBIEHHOCTH y4eOHOTO
npeamera «bHOJIOTHS TPOTUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBHU JUTS PEHICHUs
OJTHOM M3 aKTyaJbHBIX 33J[a4 NIKOJIFHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas MpPEeAroiaraet
dopmupoBaHre y 0OyJarOmUXCS CIMOCOOHOCTH aaNTHPOBATHCS K M3MEHEHHSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonorust Ha ypoBHE cpemHero oOmero oOpa3oBaHHs 3aHMMaeT BaxxHoe Mecto. OHa
obOecnieunBaeT (GopMUpOBaHHE y OOy4alOUIMXCsS NPEACTABICHUNH O HAy4YHOW KapTUHE MHpa,
pacmmpsieT 1 0000IIaeT 3HAHKSI O )KHBOW NPUPOEe, €€ OTIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIOLWHU, CO3MA€T YCJIOBHS JUIS: TO3HAHWS 3aKOHOB JKMBOHM IPHPO/IHI,
dbopmupoBaHus (YHKIIMOHAIBPHOW T'PaMOTHOCTH, HaBBIKOB 3J0POBOr0 M Oe3omacHoro obpasa
KHU3HHU, IKOJIOTUYECKOTO MBIIIJICHHS, IEGHHOCTHOTO OTHOILIEHUS K )KMBOU MIPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHune OWOJIOTHST UMEET TaKXKe JUIsl pEIIeHHs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 33]1a4 CPeAHETO 00Iero oopasoBaHusi, colMaan3anuu ooydarommxcs. N3yuenue
ounosioruu obecrieunBaeT YCIIOBHS TUTS hopmupoBaHms WHTEJUICKTYaJIbHBIX,
KOMMYHHMKAIIMOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYIbTYpPHI, CIIOCOOCTBYET
UHTErpauy OUOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JIPYTHX Yy4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMHUH U reorpaduu. Ha3BaHHbIE M0JI0KEHUS O TPeJHA3HAYCHUH Y4eOHOTO
npenmera «buosnorus» CcocTaBWIM OCHOBY JUIsl OMpENEeNeHHs IMOAXOJ0B K oOTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJEPKAaHUS, IPEICTABICHHOTO B IPOTpaMMe M0 OUOJIOTHH.

OT160p copepxkanus yuyebHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUI KyIbTypOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroINecs OKHbI
OCBOUTH 3HAHUS U YMEHHsI, 3HaUMMbIe Ui (GOPMUPOBAHUS OOIIECH KyJIbTYpHhI, ONpPEACsIONIe
a/IcKBaTHOE TIOBEJICHHE 4YelIOBEKa B OKpYXalolleil MpHpoAHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM KU3HU U MPaKTUUeCKOU nesTenbHOoCTH. Ocoboe MecTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT DJEMEHTBHl COJEP)KaHMs, KOTOpbIE CIy)KaT OCHOBOM s  (QOpMHUpOBaHUs
MPEJICTAaBJICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTMHE MHpa W LEHHOCTHBIX
OpPHUEHTAIUAX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHHU3AIMH OMOIOTHYECKOT0 00pa30BaHMUs.

CTpykTypupoBaHUE COJEpKaHUs Y4eOHOTO MaTepuana B MPOrpaMMme MO OHOJIOTHH
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHMS 3HAHUN 00 OTIMUYUTENBHBIX OCOOCHHOCTSAX
KUBOU TPUPOIBI, O €€ YpOBHEBOI OpraHM3alMd U SBOJIONUU. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHOTO mpeaMera «BbHonorusy BBIIEICHBI CISIYIONINE COJIEpKaTeNbHbIC TUHUH:
«buonorus kak Hayka. MeTo bl HAy4HOTO TO3HaHMs», «KIeTka kak OMoIoTHYecKass CHCTEMay,
«Opranus3m Kak Ouoyioruueckas cuctema», «CucremMa U MHOTOOOpa3ue OPraHUYecKOro MUpPay,
«OBOJIIOLIHS KUBOH MPUPOBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTIY.



Henp m3yuenust yueOHOro mpeamera «buornorus» Ha 0a30BOM ypOBHE — OBJAJCHHE
0OydJaIONUMUCST 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpPraHW3aIllUU JKUBBIX CHCTEM
Pa3HOro paHra u npuoOpeTeHrne YMEHUN UCIOJIb30BaTh 3TU 3HAHUS JJIs TPAMOTHBIX JECHCTBUM B
OTHOIICHUH OOBEKTOB JKUBOW TIPUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHnne 1enu u3ydeHuss ydueOHoro mpenmera «buomorus» Ha 06a30BOM YpoOBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

® OCBOCHME OOYYAIOIIMMHUCS CHCTEMBl 3HAHUN O OMOJOTHMYECKHX TEOPHUAX, YUICHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWiaX, CIYKallMX OCHOBOH Ui (HhOpMHUPOBAHHSA
MPEJCTAaBICHUN O EeCTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4yHOrO IIO3HAHHMS,
CTPOCHHH, MHOTO00pasMH M OCOOCHHOCTSAX >KMBBIX CHCTEM pa3HOTO YPOBHS OpraHH3allvy,
BBIJAFOIIHUXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTH;

¢ (QopmupoBaHUE y 00YJAIOUINXCS MO3HABATEIBHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKUX
CTIOCOOHOCTEH B MpOIIECCe aHalM3a JaHHBIX O MyTSAX Pa3BUTHSA B OMOJIOTMH HAYYHBIX B3TJISIOB,
UJICH U MTOIX0JIOB K U3YUSHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

e CTaHOBJIeHHE Yy oOyuaromuxcs oO0mmel KyiabTyphl, (PYyHKIMOHAJIBHON TpaMOTHOCTH,
pa3BUTHE YMECHHH OOBSCHSATH W OICHUBATH SIBIICHUS OKPYXKAIOIIETO MUpPA KHBOW MPUPOIBI Ha
OCHOBAHWH 3HAHWH M OTIBITA, MIOJTYICHHBIX ITPH H3YICHHH OUOJIOTHH;

¢ (QopmupoBaHUE y 00YJAIONIMXCSI YMEHUI WIITIOCTPUPOBATh 3HAUCHHE OMOJIOTHIECKUX
3HAHWA B TIPAKTHYECKOW JCSITEILHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

e BOCHHTaHHE YOSKJIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM JKHBOHW IPHPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STHUYECKUX HOPM TpU NMPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUN;

® OCO3HAHME IIEHHOCTH OWMOJOTMYECKUX 3HAHMM JJi1  TOBBIMIEHUS  YPOBHS
HKOJIOTMYECKOH KYIbTYpPHI, Ui (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

® TpUMEHEHHE NMPUOOPETEHHBIX 3HAHUI U YMEHHM B MOBCETHEBHOM KU3HU ISl OLICHKU
MOCJIEJICTBUI CBOEH JEATEIbHOCTH MO OTHOIICHHIO K OKpYXaroliel cpene, cCOOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOIIOIEHNE Mep PO (DHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmiero oopazoBanus «buonorus», uzyyaemas Ha 6a30BOM YpOBHE,
SABJISETCA O0s3aTeJbHBIM Y4€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB IMPEAMETHOH objacTtu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHDY.

Jliia u3ydeHust 6MoJoruu Ha 6a30BOM YpOBHE CpelHEro o01iero oopa3oBaHus OTBOIUTCS
68 yacoB: B 10 kimacce — 34 yaca (1 vac B Hezmento), B 11 kimacce — 34 gaca (1 yac B HeeI0).

COJEPKXAHUE OBYYEHUS

10 KUIACC

Tema 1. Buosiorusi kKak Hayka .

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTECTBEHHBIMU HayKaMu, (QuiIocodueil, 3TUKOH, ICTETHKOW U mpaBoM. Ponbp Ouonoruu B
(dhopMHUpOBaHUH COBPEMEHHOM HayuHOU KapTUHBI Mupa. CuctemMa OMOJOTUYECKUX HAYK.

MeTo b TO3HAHUS )KUBOU MPUPOIBI (HAOMIOICHIE, SKCIIEPUMEHT, OTIICaHKEe, U3MEPEHHUE,
KJaccuguKaIus, MoJIeTUpOBaHHE, CTaTUCTHUYECKast 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

Hoptperst: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabauiel u cxembl: «MeTOIbI TO3HAHUS )KHUBOW TIPUPOIBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[Ipaktuyeckas pabota Ne 1. «Mcnonp3oBaHuWE pPA3IUYHBIX METOJOB IPH H3yYCHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U HX OPraHU3ALMA.

XKuseie cuctemsl (6nocucTeMbl) Kak MpeAMET H3ydeHHs Ouonoruu. OTIMYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPOJIBI.

CpoiicTBa OwocucTeM W WX pasHooOpasue. YPOBHH OpraHM3alid OHOCHUCTEM:
MOJICKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISILUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTUYECKHIA ), OMOCHEPHBIA.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHBIC TPH3HAKH JKU3HUY», «YPOBHU OpraHM3alUU >KUBOM

TIPUPOIBI.
O6opynosanue: Mozens Mosiekyinnl JJHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB  KIETKUM.  XHMHYECKHE  DIJIEMEHTHI: MAaKpOd3JIEMEHTBHI,
MHUKpO3JIeMeHThl. Bosia u MIHepaibHbIE BEIIeCTBa.

OyHKIIMA BOABI M MHUHEPATBHBIX BEMIECTB B KieTKe. llomnep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6en1koB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnnmeie
W 3aMEHUMBIE AMHHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHl OE€IKOBOM
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUECKHE
cBolicTBa OenkoB. bronornueckue GyHKIuM OEITKOB.

depmeHThl — Onoslormueckue kKatanu3atopbl. CTpoeHue (GepMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas  crenuduunocte.  Kodepmentsl. Burtammupl.  OTianuus — GEepMEHTOB  OT
HEOPraHMYECKNX KaTaJln3aTOpPOB.

VYrieBoapl: MOHOcCaxapuabsl (TIIOKO3a, puOO3a W JE30KCHUpHO03a), IucCaxapuIbl
(caxapoza, JaKkTO3a) M MoOJMcaxapuabl (Kpaxmal, TJIMKOTeH, IeJUI0i03a). buonornyeckue
(hYHKIIUU YTIIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, (Gochomunuasr, crepounsl. ['mapodunsHO-THAPOGOOHBIC
cBoiicTBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCJIKOB U JMIUIOB Kak
HMCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JIHK u PHK. HykieoTuasl — MOHOMEpPBI HYKIEMHOBBIX KUCIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Bunet PHK. AT®: crpoenue u
GyHKIHH.

Huronorusa — Hayka o kierke. KnerouHnass teopust — npumep B3aUMOJECHCTBUS UJEH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4YEeHHUS KIETKH.

Krnetka kak nenoctHas xuBas cucreMa. O0IIre Mpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
MeMOpana, monekynsl JJHK kak reneTudeckuii anmapar, cucteMa cCUHTe3a Oelnka.

Tunel KIETOK: »yKapHOTHYEeCKass W TMpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTHueckoi kinetku. Kinetounas crenka 6akrepuii. CTpoeHue SyKapuOTHUECKON KIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHOM, )KUBOTHOU U TPHOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIETOYHAs CTEHKA, TJTMKOKAIHUKC, UX (PYHKIIHH.
[Ina3martnyeckass memOpana, e€ cBoictBa W (yHkumu. lluromymazmMa M €€ OpPraHoOMJIBI
OnnomeMOpannbie opranouap! kietku: JIIC, anmapar ['onbmku, mu3ocomsbl. [lodyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJAPWHU, TacTUibl. [IpoucxokaeHne MUTOXOHAPUNA U TUIACTHI.



Bunpl miiactun. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, LEHTPUOJIH,
pECHUYKH, KIyTUKH. DyHKIUHA OPraHOUI0B KIETKU. BritoyeHus.

Snpo — perynsitopHblil neHTp kietku. CTpoeHHe sapa: suepHas 000J049Ka, KapuoIia3Ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelECTB B KIIETKE.

JdemoHncTpaumnu:

Hoptpetst: A. JleBenryk, P.T'yk, T.lIBaun, M. lllneiinen, P. Bupxos, k. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panxnusn, K. M. bap.

[Inarpammel: «PacripefesieHne XMMHYECKMX JJEMEHTOB B HEXHBOM  IIPUPOACH,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuer u cxembl: «lleproguueckas Tabmuna XUMHYECKHX DJIEMEHTOB», «CTpoeHue

MOJIEKYJNBI BOJbI», «brocunTtes 6enka», «CTpoeHne MojeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenune monekynst AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkn», «CTpoeHue XWUBOTHOW KieTkn», «CTpoeHue pacTHTENbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTHUECKOH KIETKI», «CTpoeHHE Aapa KIETKNY, «YTIEBOJIBD, «JIUMUIbD).
OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHE JiA TMPOBEACHHUS HAOIIOICHUMH,

I/I3MepeHI/II\/'I, SKCIICPUMCHTOB, MUKpOIpPEHapaTel paCTUTCIbHBIX, XUBOTHBIX H 6aKTepI/IaJ'H)HI)IX
KJIETOK.

JlabopaTopHble H MpaKTHYeCKHe PadOThI:

Jlabopatopuast pabota Ne 1. «M3yueHne KaTanMTHYECKOW aKTUBHOCTH (hepMEHTOB (Ha
puMepe aMujIa3bl WIIA KaTayia3bl)y.

JlaGopatopnass padota Ne 2. «l3ydeHwe CTpOEHHS KJIETOK pPACTCHHM, >KMUBOTHBIX H
OaxkTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ZKuzHeneATEJIbHOCTh KIETKH.

OOmeH BemiecTB, WJIM MeTa00IM3M. AccuMuWisanus (TJIaCTHYECKU OOMEH) w
TUCCUMUIISIINS (SHEPTETHYECKUN OOMEH) — IBE CTOPOHBI €IMHOTO Tpoliecca MeTadboau3ma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BeriecTB: aBTOTpOHBIN U reTepoTpodHsbii. Ponb GpepMeHTOB B 0OMEHE
BEIIECTB U MPEBPAILLIEHUU SHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TeMHoOBass ¢a3bl Qorocunre3a. Peakuuu doTocuHTesA.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3Upyolue Oakrepun. 3HaU€HHWE XEMOCHHTe3a JJs JKU3HH Ha
3emuie.

DHepretuyeckuii oOMeH B  KieTKe. PacuiersieHue BeUIECTB, BBIJCICHHE U
aKKyMyJTUPOBAaHHME SHEPTUU B KIIETKE. DTallbl SHepreTuyeckoro oomena. [ nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKUCIEHWE, WIM KIETOYHOE JbixaHue. OKHUCIUTENbHOE
¢bochopumposanne. DPPEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakiunm matpuuHoro cuHte3a. leHermueckas wuHpopmanus u JHK. Peanuzanus
reHeTHuYecKoi mH@opmaruu B KieTke. ['eHeTHuecKuil KoJ U ero CBONCTBA. TpaHCKpUIIIHS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHchasuuu. Koauposanue
aMHHOKHUCIIOT. Posib pubocoMm B GuocunTe3e Oernka.

Heknetounsie ¢opmbl ku3HM — BUpychl. Mcropus oOTkpbiTHS BUpycoB (/1.
. BanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKIa BUPYCOB. bakrepuodaru.
Bonesnu pacteHuil, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIE BUpycaMH. Bupyc ummyHonedumra



genoBeka (BUY) — Bo30ymurens CIIM[la. ObpaTHasi TpaHCKpHUMIHS, peBEpTa3a M HHTErpasa.
[Tpo¢unakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

Hoptperst: H. K. Konbios, 1. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tumbl  muTanwsy,  «Merabomuzm»,  «MUTOXOHIPHSY,

«QHepreruueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JJHK», «Crpoenue u
dbyHKIIMOHMpOBaHWe TeHa», «CuHTe3 Oenka», «['eHermueckuiét  kom», «Bupych»,
«bakrepuoparn», «Ctpoenme wu xu3HeHHbI 1wKn Bupyca CIIHMJla, Oakrepuodaray,
«Pemmukanus JTHK».

O6opynoBanue: Moaenu-anminkauuu «Yapoenune JIHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii mmki, uam >kKU3HEHHbIM LUK KieTku. MHTepdaza u mmros. Ilpoueccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOWAHBIM U TAIUIOUIAHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTomornueckre OCHOBBI Pa3MHOKEHHS W WHIANBUIYATLHOTO Pa3BUTHS
OpraHNU3MOB.

Henenne kierkn — muto3. Cragum murosa. [Iporeccsl, mpoucxonasdiiue Ha pasHbIX
CTaIusAX MUTO3a. BHONOTHYEeCKHi CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXEHHUS OpraHu3MoB: Oecrmoyioe u mojioBoe. Buuel 6ecronoro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0oOpa3zoBaHUeE,
BETrE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0rO.

Meiio3. Cragun Mmeiio3a. IIporneccel, npoucxoasimue Ha craausx menosa. [loBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

lNamerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10JI0BbBIE XKene3bl:
CeMEHHHUKU U sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
gillleKJIeTka) — crhepMaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTpOEHUs SHIEKIETOK W
cnepmaTto3onoB. Omnonorsopenue. Ilaprenorenes.

WnnuBuayansHoe pa3Butue (OHTOreHe3). OMOpHUOHANbHOE pa3BUTHE (3MOpHOTrEHE3).
Ortanbel 3MOPHOHAJIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTpYJIsIus,
opranorenes. [loctamOpruoHanbHOEe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3BIBaTh BPOKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAINN
pa3BUTHSL

JdeMoHncTpanum:

Tabauiel u cxembl: «@OpMbI Pa3MHOKEHHUS OPraHU3MOBY, «J{BOWHOE OIJIOJJOTBOPEHHE Y

LBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOXEHHE pacTeHU», «JlelleHne KIETKU
Oakrepuit», «CTpOeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN LUKI»,
«Permmukanusa JJHK», «Muros», «Meio3», «IIpsMmoe n Hempsmoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».



O6opynoBaHue: MEKPOCKOT, MHKpompenaparsl «CrepMaTo30HIbl MIICKOITUTAIOIIETOY,

«liinexnerka wmiekonurarouiero», «KapuokuHes B KJIETKax KOpEIIKa JIyKay, MarHUTHas
Mo ienb-anmuKanus «Jlenenue xknerkny, moaens JJHK, Moaens meradaznoit XpoOMOCOMBI.

JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «HabmoaeHre MUTO3a B KJIIETKaX KOHYMKA KOpPEIIKa Jyka Ha
TOTOBBIX MHUKpOTIpEnapaTaxy.

JlaboparopHass pabora Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpPOIIpenapaTaxy.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer w 3amaum reHetuku. Vcropuss pa3BuTus TeHETUKU. Ponb muTosnoruum u
SMOPHUOJIOTUH B CTAHOBJIEHUW I'€HETUKU. BKIIa pOCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
reHEeTUKH. MeToapl TEeHETHKHA (TUOPUAOJOTUYECKUN, IUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TIOHATHSA. | eHeTHUeckasi CHMBOJIMKA, HCTIOJIb3yeMas B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEpPHOCTH  HACleJJOBaHUs  MPU3HAKOB,  ycTaHoBlIeHHble [. Menaemnem.
MonorubpuaHOe CKpelrBaHue. 3aKoH eAMHO00pa3us THOPUIOB MepBoro NokoJyieHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacUICIUIEHWs] NpHU3HAKkoB. [mmore3a uuctoThl ramer. [lomHoe m
HETMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe CKpelmMBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEIOBAHWUS IPHU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMS. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEUIUBaHUS JUIsl OTIpeeTIEHUsI TeHOTUIIa OCOOH.

CuemieHHOE HaclieoBaHWe Tpu3HakoB. Pabora T. Moprana mo CHETUICHHOMY
HacJeA0BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'eneruka nona. XpoMoCOMHOE OmNpeesieHue moja. AyToCOMbI U MOJOBBIE XPOMOCOMBI.
['omoramerHele M TeTeporaMeTHble OpraHm3Mbl. HaciiemoBaHume NpU3HAKOB, CLEIUVIEHHBIX €
MIOJIOM.

N3meHunBoCTh. BuIpl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HAcJEICTBEHHas. Poib
cpeapl B HEHACTEACTBEHHON  M3MEHYMBOCTH.  XapakTepUCTUKa  MOIU(PUKAIUOHHON
W3MEHYMBOCTH. BapuanuoHHslid psi W BapHallMOHHAs KpuBas. Hopma peakuuu npusHaka.
KosmnuecTBeHHbIE M KauyeCTBEHHblE MPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PHUKAITTOHHON U3MEHUYHUBOCTH.

HacnenctBenHnasi, win reHOTUNIMYECKas, ©3MEHYMBOCTh. KOMOMHATHBHAST H3MEHUNUBOCTb.
Meiio3 u MONOBOMl mpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHUnBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa U
MPUYMHBI MyTaluii. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEICTBEHHON
n3MeHunBocty H. M. BaBunosa.

BuesigepHas HacnIeCTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T'€HETUKH YEIOBEKa:
reHealoTUYecKuii, ONM3HELOBbIM, IMTOTCHETUYECKH, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpeAeNieHUe TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIMPOBaHUE, B TOM umcie ¢ momoinsio [IIP-ananmu3za. HacnenctBenHsie 3a0osieBaHUs
YelnoBeKa: TreHHble Ooyie3HW, OOJIE3HM C HACIHEACTBEHHON  MPEIpacroioKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThueckue M TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMMIE 310pOBOTO 00pa3a >KU3HU, NUATHOCTUKHU, MPO(PUIAKTUKA U JIEYCHHS] TeHETHUYECKUX



Oone3neldl. MenuKO-TeHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAU€HUE MEAMLMHCKOW TE€HETUKU B
MPEJOTBPAILCHUH U JICYCHUH TCHETUYECKUX 3a00JIeBaHHH YeIOBeKa.

JdeMoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. Bapuios.

Tabmuuer u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKasi OCHOBAY,

«3aKOH pacHIeIUICHUSI M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpenuBanuey, «l{AToNIOTHYECKHUE OCHOBBI JWUTHOPUIHOTO CKPEIIMBAHHS,
«Meinos», «B3anmMoaeicTBUE ajuIeIbHBIX T€HOBY, «I'€HETUYECKHE KApThl PACTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIEIUIEHHOTO C IOJOM,
«KapuoTunsl 4YemoBeKa U JKUBOTHBIX», «Buabl wu3MenunBoctu», «MoaudukaimoHHas
M3MEHYUBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTrka rpynm KpoBu», «MyTarmoHHas
H3MCHYUBOCTDY.

OO6opynoBanue: Moaenu-anmukanun  «MoHoruOpuaHoe ckpenuBanue», «HemomHnoe

JTOMUHHUpOBaHHUE», «JurnbOpuaHoe ckpemuBanuey, «llepekpéct XpoMocom», MHUKPOCKON H
MuKpomnpenapar «Jlpo3zodpuna» (Hopma, MyTauuu (Gopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"opox MOCEBHOM».

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnast pabota Ne 5. «M3yuenune pe3yapTaTOB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpEIIMBAHHS Y AP030(HIIBI HA TOTOBBIX MUKPOIIpErapaTaxy.

JlabopaTtopnast padota Ne 6. «3ydenne MmoaupuKaIMOHHONW N3MEHINUBOCTH, TIOCTPOCHHUE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW».

JlaGopatopnast pabora Ne7. «AHanmu3 wMyranmuii y JApo3ouiabl Ha TOTOBBIX
MUKpOTMpernaparax».

[Tpaktuueckas padota Ne 2. «CocTaBieHHE U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknysi Kak HayKa M IPOIECC. 3apOXkKICHUE CEICKIIMU U JOMecTuKaiusa. Yuyenue H.
W. BaBunoBa o IHEHTpax MPOUCXOXKICHUS W MHOTOOOpa3usi KyJIbTYPHBIX pacTeHUM. LIeHTpbI
MPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, ITAMM.

CoBpeMeHHBIC METOJIbI CeleKIMH. MacCOBBI U WHIUBHIYAIbHBIA OTOOPHI B CEJICKIIUH
pacTeHu W KUBOTHBIX. O1leHKa dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHUE — WHOPHIUHT.
Uucras smHua. CkpelmuBaHMEe YHUCTBIX JHMHUK. ['eTeposuwc, wim rTHOpHAHAs —CuHJa.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas ruOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 M MOJy4eHUE MOJUIUIOUJIOB. JOCTHIKEHMS CeNeKUUU PaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosiorus kak oTpacib MNPOW3BOJACTBA. ['€HHAs WHXKEHEpUs. DTamlbl CO3JaHUS
pexomOunanTtHot JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KYyJIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KimoHupoBaHue BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe M JTUdeckue mpobimembl. MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JdeMoHncTpanum:

Hoptpetsl: H. Y. Basuios, Y. B. Muuypun, I'. 1. Kapneuenko, M. ®. MBaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTPBI MPOUCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pactenuit», «Ilopoasl HOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI




ouorexHonorum», «Kierounple KylIbTyphl U KIOHUpOBaHHE», «KOHCTpyHpoBaHHWE U MEpPEHOC
TE€HOB, XPOMOCOM).
O6opynoBaHue: MyJISDKU TIOJIOB M KOPHEIUIONOB JAUKUX (OPM M KYJIbTYPHBIX COPTOB

pactenuii, repoapuii «CenbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METOJbl U JOCTHIKEHUS CEJIEKLUU PacTeHUH U KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIBbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1.CBueTe1bCcTBA IBOJIIOLHH.

[Ipeanochlnku BO3HUKHOBEHHMS SBOJIONMOHHON TEOPUHU. DBOJIONUOHHAS TeOopus U €€
MecTo B OMoJioruu. BiusiHue 5BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHUN U APYTHX HAYK.

CunerenbctBa sBosonuu. IlaneoHTonornueckue: mMOCIEAOBATEIbLHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOTMUECKOH JIeTONHUCH, epexoaHble popMbl. buoreorpapuueckue: cxoacTBo
U paznuuue GayH ¥ GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA M pa3inuusi MOPHOHOB Pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, AaHAJOTUYHbIE, PYJUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHYECKHUE: CXOJCTBO MEXaHM3MOB HAcClI€JICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. [lapBunHa. IIpeanochlik BO3HMKHOBEHMS JapBUHHU3MA.
JIBuKymue Cuibl SBOJMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpenesnéHHas HW3MEHYMBOCTh, OOpb0a 3a CyIeCcTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus sBosonun (CTI) u €€ 0CHOBHBIC MOJIOKECHHUS.

Mukposomtonus. [lonmynsnus kak eIMHNALIA BUAA U SBOTIOLUH.

JBuxymue cuibl ((pakTopbl) SBOJIOLMUA BUIOB B mpupoje. MyTalmoHHBIH MIpolecc U
KOMOMHATHBHAs M3MEHYMBOCTh. [lomymsiiiioHHbIe BOJHBI M apeld renoB. Mzomsuus u
MHUTpalys.

EctectBennsiit oTO0Op — HampaBistomuil ¢dakrtop 3BodOIUH. DOpMBI €CTECTBEHHOIO
oTbOopa.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Boitouud.  [lpumepst
MPHUCTIOCOOTIECHUH Y OpraHu3MoB. ApoMop(}o3bl ¥ UIM0aJATITAIIUH.

Bun u Bumoo6paszoBanue. Kputepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, SK0JIOrHIECKOE.

Maxkpossomtorusi. @opMbl 3BoOIONUEU: (QHUIIETHYECKAs, JUBEPreHTHas, KOHBEPreHTHasl,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[Ipoucxoxaenue  OT  HecHeUUaNUM3UpPOBaHHBIX  mIpenkoB.  IIporpeccupyromas
cnenuanu3anus. AJanTuBHAs paJualus.

JdeMoHncTpanum:

Hoptperst: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
3. I'exkenb, @. Mromnep, A. H. Cesepros.

Tabmuiel u cxembl: «Pa3BUTHE OpraHMYecKoro Mwupa Ha 3emiey», «3apOoAbIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBI 32  CYIIECTBOBAHUEY,
«EctecTBenHblit  0TO0p», «MHOTOOOpazue coOpToB pacTeHuit», «MHoroobpasue mopon
KUBOTHBIX», «JTonmynsuny, «MyranuuoHHas U3MEHUYUBOCTbHY, «Apomopho3bD»,




«Ummoanantanmumny, «OO0mas aereHepanus», «JBrkymue cuibl 3Bosonun», «Kapra-cxema

mapmpyra nyremectBus Y. Jlapsunay, «bopbba 3a cymecrBoBanue», «llpucnocobieHHOCTD

opranusMoBy, «l'eorpaduueckoe BUI000pazoBaHmey, « IKOJIOTHIECKOE BU000Opa30BaHUEY.
Ob6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH, HA0Op IUIOI0B

U ceMsH, KoJuleKuus «lIpumepsl 3aIIUTHBIX NPUCTIOCOONICHUH Yy IKHUBOTHBIX», MOJIENb
«OCHOBHBIE HAaNpaBJICHUS JBOJIONUN», 00BEMHas wmozaenb «CTpOoeHHE TOJOBHOTO MO3ra
MTO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KoJuteKuus «DOpMBI COXPaHHOCTH HMCKOTIAEMBIX
KUBOTHBIX U pacTeHUi», Monenp ammmkanus «Ilepekpéct xpomocomy, BIaXHBIE IpenapaTsl
«PazButne Hacekomoro», «Pa3BuTHe mATYymIKH», MHUKpompenapar «Jpo3oduna» (HOpMAa,
MyTa# (GOpMbI KPBIIBEB H OKPACKHU TEIa).

Tema 2. ®aKkTOpHI IBOJTIOLUH.

[TonynsiunonHas CTpykrypa Bujaa. HacnencTBeHHas W3MEHYMBOCTh — HMCXOJHBIN
Martepuan s dBoironuu. HampaBiaeHHble W ciiydaliHble HM3MEHEHHS T€HO(QOHIIOB B pPSAY
nokoyieHn. Popmbl ecTecTBeHHOro ot0opa. Bo3HHMKHOBEHME ajnanTanuii B pe3yabTaTe
ecTecTBeHHOTOo oTbOopa. BumooOpazoBanume. IIpsmpie HaOmIOMEHUS TMpoIecca IBOJIIOIUH.
Makpo3BoItOLHS.

JlabopaTopHble M IpaKTHYecKHe PadoThI.

JlabopaTtopuast pabora Ne 1: «Mopdonoruueckue 0COOCHHOCTH PACTEHHM Pa3IMYHBIX
BU/JIOB.»

JlabopaTtopnas pa6ota Ne 2: «MI3MEHYMBOCTh OPraHU3MOBY.

JlabopaTtopnas pabota Ne 3: «I[Ipucrnoco6aeHHOCTh OPraHU3MOBY.

Tema 3. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble MpPEACTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rumoTe3bl BOZHUKHOBEHHS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCIepMus. XUMUYecKas SBOJIONUS. AOHMOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBbHOE  IOATBEPKICHHE
XUMHUYECKOH sBommonuy. HauanbHble sTanbl Ouosioruyeckoil sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PaszButne xwu3Hum Ha 3emsie mo spam M nepuojgaMm. Karapxeil. Apxeiickag u
npoTepo3oiickas 3pel. [lameosoiickas spa u €€ mepuoaAbl: KEMOPUHCKHI, OPIOBHUKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuopl: MajeoreHOBbIM, HEOr€HOBBINM, AHTPOIIOT'€HOBBIH.

XapakTepucTuKa KIMMAaTa U T€OJOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpa)k€Hue 3BOJIOUNH. OCHOBHBIE CUCTEMAaTUUYECKUE
TPYIHIbl OPraHU3MOB.

OBOJIIOIMSL  YeNlOBEKAa. AHTpONOJIOTHS Kak Hayka. Pa3Butue mnpeacTtaBieHUH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl u3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YEIOBEKa.



JBwxyme cwibl  (dakTopsl) aHTpororeHe3a. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBeHHBII 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTaJAUM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAIONUTEKU, YENOBEK YMEIBIH,
Yenosek mnpsmoxondmui, YenoBexk HeaHaepranbckuil, YenoBek pasymuHbii. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsl CYIIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckne packl. OCHOBHBIEC OOJIBIIME PAachl: €BpOTeOUHAs (eBpa3uiickas), HETrpo-
aBcTpajiouiHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcko-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEACTAaBUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

Hoptpetsl: @. Peau, JI. [1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapsun.

Tabnuubl u cxembl: «Bo3aukHoBenne CoHEUHON cUCTeMbl», «Pa3BUTHE OPraHUYECKOTO

mupa», «PacturenbHas knerka», <«CKuBoTHas kierka», «lIpokapuoTmdeckas KIETKa»,
«CoBpeMeHHasi cUcTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE AaHATOMHUYECKUX YE€pT CTPOEHUs
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: Mmynsbku — «[Ipoucxoxaenue yenmoBeka» (OIOCTBI  aBCTPAJIONMTEKA,

MUTEKaHTPOIla, HeaHJepTallblla, KPOMAaHbOHIIA), CIACHKU WJIN M300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOIOTHYECKass TaOuIla,
KoJuieKIus «®opMbI COXPaHHOCTH UCKOTIAeMbIX KHBOTHBIX U PACTCHUI.

Tema 4. IIpoucxokaeHue Yeji0BeKAa.

[Tomoxenue yenmoBeka B cucteMe xkuBoro wmupa. Ilpenku denoBeka. IlepBwie
npenacrasutenu poga Homo. TosiBiienne yenoBeka pazyMHOro. @akTopbl 3BOJIIOLHMM YEJIOBEKA.
DBOJIIOLHUS COBPEMEHHOTO YEJIOBEKA.

KonTtponbHas pabota o teme «IBOJIOLUSD.

Tema 5. Opranusmsl U OKpY:KamoIas cpeaa.

DKojorusi Kak Hayka. 3afadyd W pa3fenbl dIKOJOTMH. MeTOIbl 3KOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMs  OpPraHM3MOB:  BOJHAs, HA3eMHO-BO3MYyIHAas,  [OYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropsl. Kinaccuduxamus skonoruyeckux ¢GakTopoB: aOMOTHUYECKUE,
OMOoTHYEeCKHE U aHTpororeHHsIe. JlelicTBre aK0I0rndecknx (PakKTOpoOB Ha OPTraHU3MBI.

AbGuotuueckue  (QakTOphl:  CBET, TeMIleparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBUIO aONOTHYECKUX (aKTOPOB. bruonornueckue puTMel.

buotnueckne ¢akropel. Buasl OHOTHYECKHMX  B3aUMOJEWUCTBUN:  KOHKYPEHIIHUS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmsel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCAM3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XApAaKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTead MOMYJISIUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POJAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJISALUU U €€ PErysIIusl.

JdemoHcTpauuu:



Hoptpetst: A. I'ymGonbar, K. ®@. Pynse, 3. ['ekkens.

Tabnuuer u cxemsl: kapta «IIpupoansie 30Hb1 3eMiny», «Cpebl 0OMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTU MOMYJSILIUU
uHpy30pun-Typenbkny», «lIuessie nenmu».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas padora Ne 1: «OueHka BAMSIHAS TEMIIEPATYpPhI BO3yXa Ha YEIOBEKAY.

[Ipaktuyeckas padora Ne 2: «AKBapuyM, KaK MOJIEITb SKOCUCTEMBI.

Tema 6. buocdepa.

CoobmecTBo  opranuzmMoB —  OwoneHo3. CTpykTypsl — OHMOIIEHO3a:  BHJIOBas,
MIPOCTPaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunpi-nomunanTsl. CBs31M B OHOLIEHO3E.

Dkojorudeckue cucrembl (9kocuctembl). IloHstne 06 skocucTeMe U OMOreolEeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruu B dKocucTeMme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
TOPOAYKIHs. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHUNBOCTD, CAMOPETYIISIHS, pa3BuTre. CyKieccusl.

[IpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. OKOCHCTEMAa XBOWHOIO WM
[IMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCUCTEMBI. bronorudeckoe u
XO3S1CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak ¢pakTop ycroMunBocTH dKocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Omocdepe. ['panuiipl, coctaB M CTpykTypa Omuocdepsr.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBsi3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Onmocepe 3emin. AHTpPOINOTEHHBICE HW3MEHEHUS B Ouocdepe.
['mo6anpHBIE HKOIOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHue MpuUpoabl W yenoBedecTBa. CoxpaHeHue OuoOpa3zHOOOpasus Kak
OCHOBa ycroiunBoctu Ouocdepbl. OcHOBa pPaLMOHAIBHOTO YIPABIEHUS MPHUPOIHBIMU
pecypcamMu U UX HCTIONIb30BaHue. JIOCTIKEeHN OMOJIOTHU U OXpaHa MPUPOJIbL.

JlaGopaTopHble M IPaKTHYeCKHE PadoThlI.

[Ipaktueckas pabora Ne 3: «CpaBHUTEIbHAs XapaKTEPUCTHKA MPHUPOJHBIX W HApPYIIEHHBIX
KOCUCTEM»

JdemMoHcTpanum:

Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

TaOmuue! u cxemsl: «ITummessie nenmn», «buorenos: coctas u cTpykTypa», «lIpupoansie
coobmiectBay, «llemn mnuTaHus», «OKoJOTHMUEcKas mHpamuia», «buochepa u uenoBex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BoJoEMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha TMPUPOIY»,
«BaxkHeilme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX Bo», «llouBa — BaxHeMIas

cocrasisomas ouocheps», «PakTopsl Aerpagannu no4By, «IlapHukoBeIi a3pdexT», «DakTopbl
parmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0as cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopoT a3ora B Ipupoie».
O6opynoBaHue: MOJIEIb-aNTITHKAIHS «Tunuunele OMOIICHO3BI», repbapuii

«PacturenbHble  coolOmiecTBa», Kosuiekuuu — «buomenos3y», «Bpeaurenn — BaKHEHIIMX
CENIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTCHHH M >KUBOTHBIX,
IIPUHAUIeKAILME K Pa3HBIM JKOJIOTMYECKUM IpylIaM oaHoro Buaa, KpacHas kaura Poccuiickon
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

Tema 7. buosiornyeckue 0CHOBBI OXPaHbI NPUPOABI.

Oxpana Bu10B U nonyssinuid. OxpaHa 3KocucTeM. bruoorunueckuit MOHUTOPHUHT .
JlabopaTopHble M IpaKkTHYecKHe padoThl.

[IpakTueckas padota Ne 4: «Onpenenenre kayecTBa BOJIbl BOJOEMay.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OGPA30OBAHUSA

Cornacho ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUA K pe3yldbTaTaM OCBOEHUS
00yyaroUMMuUCs IporpaMM CpeaHero ooiiero oOpa3oBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MMPEAMCETHBIM.

JUYHOCTHBIE PE3YJIBTATDI

B cTpykType JUYHOCTHBIX PE3YyIbTATOB OCBOEHHUs Mpeamera «buonorus» BbIACICHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHMCKOW  Tpa)KJaHCKOMN
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEICIICHUIO,
HaJu4YhMe MOTHBAIIMM K OOYYCHHIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOSXKICHUI JTUYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPHYECKUX TPATUIIUNA Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOlIUXCS PYKOBOJICTBOBAaTHCS B
CBOCM  JCATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAMH, [MPUCYIIUMHU  CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJUYHE OKOJOTHYECKOTO TPAaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HCHHBIC TUIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMera «buosorus» AOCTUTaroTCs B €IMHCTBE
y4eOHOM M BOCIHTATENBHON JEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, UICTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH IMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCITMTAaHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3WLMM JIMYHOCTH, NATPUOTU3MA,
YBaXEHUSI K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TpyAa U CTApUIEMY IMOKOJEHHUIO, B3aUMHOIO
yBOXKEHUSA, OEpe’KHOro  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaaULUsAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE Pe3yIbTAThl OCBOCHHUS y4eOHOTO mpeaMeTa «buosorus» A0KHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIINXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEMH
MO3UIMEN JIMYHOCTH, CHUCTEMOM I€HHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO ONBITa M OMbITa ACSITEIBHOCTH B IMPOILIECCE PeaTu3alli OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:



e CHOPMUPOBAHHOCTh TPAKIAHCKONW TO3UIHMH OOYYaIONIerocss KakK aKTUBHOTO |
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

® OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
[PaBOMNOPSIKA;

® TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITETBLHOCTH IPHU CO3JaHUU y4EOHBIX
MPOCKTOB, pEHICHUU YYE€OHBIX U TO3HABATEIbHBIX 3a7a4, BBIIOJHEHUH OHOJOTUYECKUX
9KCIIEPUMEHTOB;

® CIIOCOOHOCTh ONPENENSATh COOCTBCHHYIO TO3UIMIO I0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

® yMEHHE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOEKJICHUSMH, KYIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
MOJIO)KEHUEM;

® TOTOBHOCTb K COTPYAHHYECTBY B IMPOIECCE COBMECTHOTO BBHITIOJIHEHHS YYEOHBIX,
MO3HABATENBHBIX W HCCIEIOBATEIIbCKAX 3a/1a4, YBAXUTEJIBHOTO OTHOLICHHS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJIEPKaHUS;

® TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOM ESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

e Cc(hHOpPMHUPOBAHHOCTh POCCHHCKON TPaXJAHCKOW UIACHTUYHOCTH, TMATPUOTU3MA,
YBOKEHUSA K CBOEMY HApoOJly, YyBCTBa OTBETCTBEHHOCTH Tepes PonuHONM, roprocTtu 3a CBOM
Kpai, cBOXO PoauHy, CBOM S3BIK M KyJbTYpYy, HPOLUIOE M HACTOANIEE MHOIOHAIMOHAIBHOTO
Hapoja Poccum;

® [[EHHOCTHOE€ OTHOLIEHHWE K NPUPOJHOMY HACIEAUI0 M NaMATHHUKaM MPUPOJBI,
JNOCTH>KEHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

® CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHUCKHUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHUE
OMOJIOTHH, TOHUMAaHUS 3HaY€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPObI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

e yjeliHas yOeXAEHHOCTb, TOTOBHOCTb K CiHyXeHMI0 u 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® (0CO3HaHUE JYXOBHBIX IEHHOCTEH POCCUMCKOrO HapO/a;

¢ chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, ITUYECKOTO MOBEICHUS;

® CIOCOOHOCTH OLIGHUBAaTh CHUTYyallMI0 M TNPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

® OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

® OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJMTENISIM, CO3/JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUA IIEHHOCTEW CEMEHHOMN KU3HHU B COOTBETCTBUU C TPAJULUAMH HApOJOB
Poccuu;

4) 2CTeTHYECKOr0 BOCIIUTAHHUS:

® OCTETHYECKOE OTHOIICHHE K MHpYy, BKIIOYas OJCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOIICHHUH;

® [TOHMMAaHHE SMOIMOHAIBHOTO BO3AEUCTBUS )KMUBOM MPUPOIBI U €€ LIEHHOCTH;

® TOTOBHOCTb K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pu3uueckoro  BocnUTAHWS, (POPMHUPOBAHUSI  KYJALTYPbl  30POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIy4ns:



® TIOHMMAaHHWE W pealn3anus 370pOBOro u 0Oe30macHoro obpasza KHU3HH (340POBOE
MUTaHUE, COOIOJICHIE TUTHCHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryyspHas (U3HUecKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

¢ TIOHMMAaHWE IICHHOCTH TPAaBUJ HHIUBUIYATHHOTO W KOJUIEKTUBHOTO O€30MacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIMINX 3/I0POBBIO U KU3HU JIFOJICH;

® OCO3HAHHUE MOCIEACTBUN U HEMPUSATHUS BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

® TOTOBHOCTH K TPYAY, OCO3HAHHUE IICHHOCTH MAaCcTEPCTBA, TPYAOIIO0UE;

® TOTOBHOCTb K AKTUBHOW JICITEJIBHOCTH TEXHOJOTHYECKOM W  COUUAIBHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH, TJIAHUPOBATH M CAMOCTOSITEIIBHO BBHITIOJHSTH
TaKyIo JESITeIIbHOCTD;

® UHTEpPEC K pasIuyHbiM cdepaM TPOPECCHOHATLHON JEATEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©  peaTu30BBIBATH COOCTBEHHBIE
YKU3HEHHBIC TIJIaHBI,

® TOTOBHOCTH M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA TPOTHKECHUH
BCEH JKU3HHU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHUS

® DKOJIOTUYECKH IIeJIecO00pa3Hoe OTHOIIEHUE K TMPHUPOJIe KaK HCTOYHUKY >KU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMUS;

® TIOBBIIICHHE YPOBHS KOJIOTHYECKON KYIbTYpbl: IPUOOPETEHUE ONbITA MJIAHUPOBAHUS
MTOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCIEACTBUI I OKPY>KAIOILIEH CpeJibl;

® 0CO3HaHHUE T00aTBHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTeH UX pelIeHHUs;

® CIIOCOOHOCTh HCIIOJIB30BaTh MpHOOpETaeMble MpPU H3YyYCHUU OHOJIOTHHM 3HAHUSA W
YMEHHSI TpH pElIeHWHd TMpoOseM, CBA3aHHBIX C palHMOHAIBHBIM IMPUPOIOIOJIb30BAHUEM
(coOmroenne mpaBU MOBEACHHS B IMPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHUS B
AKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Orochephl);

® AKTUBHOE HENPHUATHE NCHCTBHM, MPUHOCAIINX BPEJ OKpYXaIOIIel MpUpoHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE IMOCIENCTBUS MPEANPUHIMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

® HAJIWYUE PA3BUTOTO IKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYIbTYpPbI, OIMbITA
NESITebHOCTH  DKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIBHON MpakTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JAEeSITeIbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTIO MO3HAHUS

e chOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOTO Ha JHaliore KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDPE;

® COBEpIICHCTBOBAHUE SI3BIKOBOM W  UYWTATENbCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMOJICHCTBUS MEK/Ty JIFOJJbMU U TO3HAHUS MUPA;

® TIOHMMaHHE CHEeNU(PUKUA OMOJOTHH KaK HayKH, OCO3HaHHS €€ posid B (popMHUpOBaAHUH
paIMOHaIBFHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJI0CTHOTO MPEICTaBICHHS 00 OKpPYKAIOIIEM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEeKa M OO0IIecTBa, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pPelieHruu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;



e yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUISI COBPEMEHHOM  IMBHJIM3AIMH:
o0ecrieyeHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHUH,
CIOCOOHBIX pEIIaTh PECYpCHBIE MPOOIEMbl pa3BUTHS YEIOBEUYECTBA, MIOMCKA MyTeH BBIXOJa U3
rJI00AIBHBIX 9KOJIOTHYECKUX NpoOJeM U oOecreueHHs mHepexosa K YCTOMYHMBOMY DPa3BHUTHIO,
panMoHaTFHOMY HCIIOJIB30BAaHUIO IMPUPOIHBIX PECYPCOB M (DOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

® 3aUHTEPECOBAHHOCTb B IOJIYYEHHUU OMOJIOIMUYECKMX 3HAHMM B LENSX IMOBBILICHUS
o0mIeit KyabTyphl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTaBHON YacTH (PYHKIIMOHAITBHOMN
IPaMOTHOCTH 00Yydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

® [IOHMMAaHHE CYHNIHOCTH METOJOB IIO3HAHMS, MUCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH HCHOJB30BAaTh IMOJydaeMble 3HAHHS Ui aHauu3a M OOBSICHEHUS SBJICHUUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUM, yMEHHUE JienaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAay4yHBIX (AKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 IOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

® CIOCOOHOCTh CaMOCTOSITEJIBHO HMCHOJIb30BaTh OMOJOIMYECKUE 3HAHMS JJISl PELICHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

® (OCO3HAaHWE LICHHOCTH HAyYHOU JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U ACCIEA0BATENBCKYIO IEATEIBHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

® TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJyYEHHIO HOBBIX 3HAaHUN 1O OHOJIOTUHM B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEIAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylnbTaThl OCBOCHHS yueOHOro mnpenMera «buosiorusy BKIIOYAIOT:
3HaYuMble JUId  (OpPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexmpeAMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE HEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U creun(uKy METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, YHEPIHUs,
SIBJICHUE, MPOLECC, CUCTeMa, Hay4dHbI (hakKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOIIOJCHIE, U3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHUBEpCajibHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYIATHBHbBIC), 00ECIIEUMBAIOLINE
¢dbopmupoBanre (YHKIHOHAIBHONW I'PaMOTHOCTH M COLIMAIBHOW KOMIIETEHIMU OOydarouIuxcs,
CIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COLIMANILHOM MPAKTHKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMbl CpeJHEro oOIero oopazoBaHUs
JOJIKHBI OTPAXKATh:

OBJiajieHNe YHUBEPCAJIbHBIMHI Y4eOHbIMH NMO3HABATEIbHBIMH 1CHCTBUSIMM:

1) 6a30Bble JOrHYecKHe IeliCTBHSM:

® CaMOCTOSITENIbHO (POPMYIUPOBATh U aKTyalIM3HpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® 1CIIOJIb30BaTh MPHU OCBOCHMM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHaIu3a,
CHHTE€3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHHs), pPaCKpbIBATh CMBICT OHOJIOTMYECKHX
MOHATUH (BBIIENATh UX XapaKTEePHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTMMHU MOHSATHIMH);



® ONpeAeNsATh LETU ACSITENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHTDL PEC3YJIbTAThI ACATCIBbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

® JCII0JIb30BATh OMOJIOTMYECKUE MOHATUSA Uil OOBsICHEHUS (DAaKTOB W SIBIICHHH >KUBOM
IIPUPO B,

® CTPOUTH JIOTUYECKHE pACCYXAEHUs (MHIYKTUBHBIE, AECAYKTUBHbBIE, 10 AHAJIOTHH),
BBIABJIATE 3aKOHOMCPHOCTU W IMPOTHBOPCUUA B paCcCMaTpuBaCMbIX SABJICHHAX, (1)OpMy.HI/IpOBaTI)
BBIBO/JbI U 3aKJIIOUYCHUS,

® JIPUMCHATH CXEMHO-MOJCIIbHBIC CPCACTBA JIA MPEACTABICHUA CYHICCTBCHHBIX CBsI3eH
Y OTHOIICHUM B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTAX, a TaKXKe MPOTHBOPEUUN PA3HOTO poja,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaHI/IOHHLIX HCTOYHHUKAX,

e pazpabarpiBaTh IUTAH pEIICHHUs] TPOONEeMbl ¢ YU4E€TOM aHAIW3a HWMEIOIIHUXCS
MaTEepHANIBHBIX U HEMATEPUaAIbHBIX PECYPCOB;

® BHOCHUTBH KOPPCKTHUBLI B ACATCIIbHOCTb, OLICHUBATE COOTBCTCTBUC PE3YJIbTATOB LCJIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

® KOOPAMHHMPOBATb U BBINOJHITH PabOTy B YCIOBHUSX pPEaJbHOTO, BUPTYAJBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

® Da3BUBATh KPCATHUBHOC MBIIIJICHUEC ITPU PCHICHUH )KU3HCHHBIX HpO6J'IeM;

2) 6a30BbIe HCCJIEIOBATEIbCKHE Al CTBUA:

® BJIAJACTh HaBBIKAMHN y‘Ie6HO-HCCHe]IOBaTeHBCKOﬁ nu HpOGKTHOI\/’I JCATCIIbHOCTH,
HaBbIKaMU pa3pelieHus npooieM, CHoOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY
MCTOJOB PCIICHUA MMPAKTUYCCKUX 3a7a4, IPUMCHCHHIO Pa3JIMYHbIX MECTOA0B ITO3HAHU A,

® JCMOJb30BaTh Pa3IMYHbIE BUIbI JEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpPIpEeTAINH, MPeoOpa30BaHUI0 U MPUMEHEHUIO B Y4EOHBIX CHUTyallMsIX, B TOM 4YHCJE MpU
CO3JaHUU YYEOHBIX U COIMAIbHBIX MPOEKTOB;

e (opmMupoBaTh HAYYHBIH THUIl MBINIJICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHCH,
KITFOYEBBIMH MOHATHSAMH U METOJAMU;

e CTaBUTH U (POpMYIHpOBaTH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JIEATEIBHOCTH U
KU3HEHHBIX CUTYalHIX;

® BBLIABJIATH NMPUYMHHO-CIICACTBEHHbIE CBSI3M W AKTyaJU3UpOBaTh 3a/ayy, BbIJIBUTaTh
runore’y e€ pelieHus, HaxXOOUTh AapryMEHThl JUIsl JI0Ka3aTelIbCTBAa CBOMX YTBEPKIEHUM,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

® aHANM3HPOBATh NOJYYCHHBbIE B XOJE pELICHUS 3aJayd pPe3yibTaThl, KPUTUUYECKH
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

® 1aBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

® OCYILECTBJIATH IIeJIEHANIPABIICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB JEHCTBUS B
poQecCHOHANBHYIO CPEy;

e yMeTh TEpPEHOCHTh 3HaHWA B T[IO3HABATEIbHYI0 M MPAKTHYECKYyI0 o01acTu
KU3HEAEATEIIbHOCTH;

® yMeTh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTei;

e BBLIIBUTaTh HOBBIE WJEH, MpEAiaratb OpUTHMHANBHBIC TIOJIXObl U PEIICHUS, CTaBUTh
MpoOIeMbl U 33/1a4H, IOTMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ unpopmanueii:

® OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WHGOpManuu (TEKCTe Y4eOHOro
MOCOOUs, HAYYHO-TIOMYNSIPHOW IUTEparype, OMOJIOTHYECKHX CJIOBApsAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETe), aHanM3upoBaTh HHPOPMALIHIO PA3TMYHBIX BUOB
1 (opM MpeCTaBICHHS, KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;



e (QopmynupoBaTh 3aIPOCHl M MPUMEHATH PA3IMUYHBIC METOJBI MPHU MOUCKE U 0TOOpE
ononornyeckoit nH(popMaIuK, He0OXOIUMOH /IS BHITIOJTHEHUST y4eOHBIX 3a1a4;

e mpuoOpeTarthb OTIBIT UCTIOJIb30BaHUS UH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPUICHCTBOBATh KYJIbTYPY aKTHMBHOTO HCIOJB30BAHUS PA3IMYHBIX MMOMCKOBBIX
CHCTEM;

® CaMOCTOSITENIFHO BBIOMPATh ONTHUMANBHYIO (OPMY MPEICTABICHHS OHUOJIOTHYECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOe);

® JCIIOJIb30BAaTh HAYYHBIA SI3bIK B KAayeCTBE CpeICTBa Mpu paboTe ¢ OMOJOTHYECKOn
nHbOpManKell: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe M MaTeMaTHYeCKHUEe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJINYECKUE CPECTBA HATJISITHOCTH;

® BIAJCTh HAaBBIKAMU pACIIO3HABAaHM W 3alIUTHl MHPOPMANWH, WHPOPMAIMOHHOM
0€30I1aCHOCTH JTUYHOCTH.

OBJ1aileHHe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMU AeHCTBUAMMU:

1) obuenme:

® OCYIIECTBISATh KOMMYHUKAIIMM BO BceX cdepax >XKHW3HU, AaKTUBHO Y4acTBOBAaTh B
TUANore WIW JHUCKYCCHH TIO CYIIECTBY OOCYXTaeMod Tembl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBAaTh CY)KJCHUS OTHOCWUTEIIBHO BBITIOJHEHUS TMpEIjJaraéMor 3aJaud, Y4YUTHIBATh
WHTEPECHI M COTJIACOBAHHOCTD MO3UIIMNA IPYTUX YIACTHUKOB JUAIOTA WIIH IUCKYCCUN);

® pacrmo3HaBaTh HeBepOaJIbHBIC CPEJCTBA OOIIECHUS, MOHUMATh 3HAYCHUE COIMATHbHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIlUH, YMETh CMSTYaTh KOHMIUKTHI U
BECTH MEPETOBOPHI;

® BIAJCTh PA3TUYHBIMH CIIOCOOAMH OOIIEHUS U B3aUMOICUCTBUS, TOHUMATh HAMEPEHUS
IPYTUX JIIOJIeH, MPOSBIATh YBAXUTEIHLHOE OTHOIIICHUE K COOSCEIHUKY M B KOPPEKTHOU (opme
(hopMyIMpOBaTH CBOM BO3PAKCHHS;

® pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

® [IOHUMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUAYAIbHOW pabOTHI
MPU  PEIICHUH OWOJIOTUYECKOW TPOoOIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTh NPUMEHEHUS
TPYNIOBBIX (POPM B3aUMOICHCTBUS IPU PELlIeHUHU yueOHO 3a1auu;

e BbLIOMpATh TEMATHKY U METOJbI COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX UHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 YiIeHAa KOJJICKTHBA;

® [PUHUMATH IEJM COBMECTHOM AEATEILHOCTHU, OPraHU30BBIBATH U KOOPJIWHHPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACIPENENATh POIU C Yy4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

® OIICHMBAaTh KAaueCTBO CBOETO BKJIAJa U KaXJOTO yJaCTHMKA KOMaHABI B OOMIMii
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

e [IpeasaraTbh HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOU 3HAUUMOCTH;

® OCYIIECTBIIATh IMO3UTHUBHOE CTPATErHYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTYalUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJajieHne YHHUBEPCATLHBIMU PEryJsITHBHBIMY 1€HCTBUSIMU:
1) camoopraHu3zanus:



® ICII0JIb30BATh OHMOJIOTMYECKUE 3HAHMS JJIS BBISBICHUS NPOOIEeM M WX pPEUICHUs B
YKU3HEHHBIX U YYeOHBIX CUTYalUsIX;

e BBHIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IIEIEBHIE M CMBICIOBBIE YCTAHOBKU B
CBOMX JEMCTBHUAX M IOCTYIKax [0 OTHOIIEHUIO K YXUBOM IPHUPOJE, CBOEMY 3J0POBbIO U
30POBBIO OKPYKAIOIIKX;

® CaMOCTOSITEJIbHO  OCYILECTBJSATh  II03HABATEIbHYIO  JIEATENbHOCTh,  BBISBIATH
poOIeMBI, CTaBUTh U (GOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B 00Pa30BaTEIbHON EATEITBHOCTH
1 KU3HEHHBIX CUTYaLUAX;

® CaMOCTOSITEJIbBHO COCTAaBJIATh IUIAH pELIEHUs NpoOJeMbl € Y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BOZMOKHOCTEN U MPENNIOUTEHU;

® J1aBaTh OLIEHKY HOBBIM CUTYAaLIUsM;

® pacUIMPATH paMKU y4eOHOTO IpeaMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

e JjenaThb OCO3HAaHHBIM BBIOOp, ApryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
peuienue;

® OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

e CrnocoOCcTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO LIUPOKON SPYAULIMU B Pa3HBIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

® J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B JAEATEIbHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

e BJAJETh HABBIKAMHM II03HABATEJIBHOM pedieKkcud Kak OCO3HAHHUS COBEpPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHMUM, NCIOJIB30BATh MPUEMBI
pediexcun Ui OLEHKH CUTYalluH, BBIOOpa BEPHOTO PEILIECHUS;

® YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATD PEIIEHUS 10 UX CHUKCHHUIO;

® IIPUHHMMATH MOTHBBI U APIYMEHTHI APYTUX [IPU aHAIIN3€E PE3YIbTATOB JIEATEIBHOCTH;

3) npuHsTHE CeOS M APYIHX:

® [PUHUMATH ce0sl, MOHUMAasl CBOM HEJOCTAaTKU U JOCTOMHCTBA;

® IIPUHHMMATb MOTHBBI U APIYMEHTHI APYTUX IIPU aHAJIN3€E PE3YIbTATOB IEATEIBHOCTH;

e [pU3HABaTh CBOE IIPABO U MIPABO JPYTUX HA OLIMOKHU;

® pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP € MO3ULIUH JPYroro YeloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmertHbie pe3yabTaThl 0cBoeHHS nporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJIFOYAIOT crienuuueckue it ydeOHoro mpeaMera «buosiorusy HaydHbIe 3HAHUS, YMEHUS H
CIIOCOOBI JerCTBHI o OCBOCHHUIO, UHTEPIPETALH
U TIpeoOpa30BaHUI0 3HAHHM, BUJIBI IEITEILHOCTH IO TOJIYYSHHIO HOBOTO 3HAHUS M IIPUMEHEHUIO
3HaHUN B Pa3IMYHBIX YUYCOHBIX CHUTYaIMsIX, a TaKXKe B PEAJbHBIX JKU3HCHHBIX CHUTYAIIHsIX,
CBSI3aHHBIX C Owosiorueil. B mporpamMme mpeiaMeTHBIE pe3yJbTaThl MPEJACTABJICHBI IO TOJaM
oOyueHusl.

[IpenmetHbie  pe3ysbTaThl  OCBOCHHs ydeOHoOro mpeamera «buonorus» ¢ 10
Klacce JOJKHBI OTPAKATh:

¢ chopMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OWOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PCHHUS, O BKJIAJIC POCCUUCKUX U 3apyOSIKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KM3HCHHBIX 3a/1a4;



® YMEHHUE pacKpblBaTb COACpKAHME OMOJOTMUYECKUX TEPMHUHOB W IOHATUN: YKU3Hb,
KJIeTKa, OpraHu3M, Merabosm3M (0OMEH BeIIeCTB M MPEBpAIICHUE HHEPTUHU), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEJIECHUE
(penpotyKiuus), HacJIE€ACTBEHHOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

® YMEHHE H3JIaraTh OMOJIOTUYECKUE TECOPUH (KIETOYHAsl, XPOMOCOMHAsI, MyTal[HOHHAS,
LEHTpaJbHas JIoTMa MOJEKyIspHOi Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.
. BaBusnoBa) u yueHus (0 HEHTpax MHOrooOpa3usi U IPOUCXOXKAECHUS KyJIbTypHbIX pacTeHui H.
. BaBusnoBa), onpeaensTh TPaHULbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

® yMEHHE BIIQJIETh METOJAMH HAyYHOTO IIO3HAHWS B OWOJOTHH: HAOIIOJCHHE U
ONMCAHUE JKUBBIX CUCTEM, IPOLIECCOB U SBJICHUI, OpraHu3alus U NpoBeJeHne ONOJIOTHYECKOTO
OKCHEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJIyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

® yYMEHUE BBIAEIATH CYyHIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U 3YKapuoT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BELECTB U
MIPEBPALLEHUS] SHEPTUU B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

® yMEHHUE NMPUMEHATH NOJydeHHbIEC 3HAHUS JJIs1 00BbICHEHUSI OMOJIOTHYECKUX MPOIIECCOB
U SIBJIGHUH, Ui TPUHATUS TPAKTUYECKHX pEHIeHUH B IOBCEIHEBHOM MKH3HU C LEJbIO
obecrieueHnst OE30MaCHOCTH CBOETO 3JI0POBBSI M 3JI0POBBSI OKPYKAIOIINX JIFOICH, COOJFOICHMS
HOPM I'PaMOTHOTO MOBEACHUS B OKPYKaIOILIEH MPUPOJHOMN cpene, NOHMMaHue HeoOXO0IUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUIM COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIBHOTO
MIPUPOIOIIOJIL30BAHUS;

e yMEHHUE peulaTb JJIEMEHTapHbIe T€HETHYECKHE 3a/Jadyl Ha MOHO- U JAUTHOpPUAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIE0BaHUE, COCTABIISITh CXeMbl MOHOTHUOPHUIHOTO CKPEIIUBAHUS
JUIA TIpe/ICKa3aHus Hacle0BaHUS IPU3HAKOB Yy OPraHU3MOB;

® yMEHUE BBINOJIHATH JIAOOpATOPHBIE U MPAKTUYECKUE pabOThI, COOII0IATh MpaBUia Mpu
pabote ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHUEM;

® yMEHHUE KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO OUOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 PAa3IUYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(OpMAIMK, HAyYHO-TIOMYJSPHbIE MaTEpUalbl), STHUECKUE ACMEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

e yMEHHE CO3/aBaTb COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE cooOIeHHs, 0000mIas
OMOJIOTMYECKYI0O HMH(QOPMAIMI0O U3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

Hpe,[[MeTHLIe PE3YJIbTAThI OCBOCHHA yqe6H0r0 nmpeamMeTa «buomorus» 6 11
Kaacce NOJUKHBI OTPaXKaTh:

L4 C(I)OpMI/IpOBaHHOCTB 3HaHUM O MECTe U poiin OMOJIOTUU B CHCTEME HAy4YHOT'O 3HAHUA
C€CTCCTBCHHBIX HAYK, B q)OpMI/IpOBaHI/II/I COBpGMGHHOI’I CCTCCTBCHHO'Hay‘IHOﬁ KapTUHBI MUpa U
HAaYYHOT'O MUPOBO33pCHUA, O BKIIAJC pOCCHfICKPIX u 3aPY6e)KHBIX y‘léHHX'6I/IOJ’IOFOB B pa3BUTUC
6I/IOJ'IOFI/II/I, (I)yHKI.IHOH&J'IBHOI:I TpaMOTHOCTHU YCJIOBCKA IJId PCUHICHUA KU3HCHHBIX 3a1a4,

¢ YMCHHUC PpaCKpbBIBATH COACPIKAHUC OHOJIOTUYCCKUX TCPMHUHOB U MMOHSTHIM: BHU I,
nomyJdanusd, FCHO(I)OHIl, OBOJIOI A, ABHUXXYIIUC CHIJIBI ((I)aKTOPBI) 9BOJIIOIIMH,
HpI/ICHOCO6HCHHOCTB OpraHu3mMoB, BI/IJIOOGpaSOBaHI/IC, OKOJOT'HYC€CKHUC (I)aKTopBI, 9KOCHUCTEMA,



MPOIYIEHThI, KOHCYMEHTBI, pEeIYIEHTHl, IEeNu NHUTAHHUS, OKOJOTHYECKas MUPaMHJA,
ouoreoneHo3, ouocdepa;

® yMEHHME H3JIarath OHOJOTHMYECKHe Teopuu (dBomounoHHas Tteopusi Y. JlapBuHa,
CHUHTETUYECKAasi TEOpUsl HBOJIIOLIMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.
M. bapa, uepenoBaHus IJIaBHbIX HamnpasieHul u nyred ssomonuu A. H. CeBeprioBa, yueHus o
ouoctepe B. . BepHaackoro), onpeneisaTh TpaHHAIBI MX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

® yMEHUE BJIAJIETh METOJIaMU HAy4yHOro I[O3HaHWS B Ouosloruu: HaONIOAEHUE W
ONMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB U ABJICHUI, OpraHu3alys U IpoBeAeHNE ONOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIICIyEMbIMHU
BEIIMYMHAMH, OOBSICHCHHE TOJNyYECHHBIX PE3YJIbTaTOB, WCIIOJH30BAHHBIX HAyYHBIX IOHSATHH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUH NOJYYEHHBIX PE3YJIbTAaTOB;

® yMEHHUE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OII€HO30B U 3KOCHCTEM,
OCOOEHHOCTH  TMPOIIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAaX, AaHTPOTIOTEHHBIX U3MEHEHUHN
B DKOCHCTEMAaxX CBOEW MECTHOCTH, KPyroBOpOTa BEUIECTB U OHOr€OXMMHYECKUX IUKIOB B
ouocdepe;

® yMEHHE NMPUMEHSTH TOJIyU€HHBIE 3HAHUSA 711 0OBSICHEHUSI OMOJIOTHYECKUX TTPOIIECCOB
W SIBJICHUW, JUIA TPUHATHS TPAKTHYCCKUX PENICHHA B ITOBCEJHEBHON MH3HU C IIEJIBIO
obecrieueHnst OE30MaCHOCTH CBOETO 3JI0POBBSI M 3JI0POBBSI OKPYKAIOIINX JIFOJCH, COOJIIOICHMS
HOPM I'PaMOTHOTO MOBEACHUS B OKpYKarollled MPUPOJHON cpesie, TOHMMaHue HeoOX0IUMOCTH
HCI0JIb30BAHUSA JOCTUKEHUH COBPEMEHHOI ouosnoruu JUIs paIoHaIbLHOTO
MIPUPOIOIIOJIL30BAHUS;

® yMEHHUE peliaTh 3JIeMEHTapHble OMOJOrHYECKHE 3a[aul, COCTABISITh CXEMbI MEpeHoca
BEIIIECTB M SHEPTHH B SKOCUCTEMaX (I[eMU MUTaHUs ),

® yMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE pabOThI, COOMIOATh MpaBUia Npu
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

® yMEHHUE KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAINIO OMOJIIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUSA M3 PA3IUYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOM HH(OpMalNMK, HAYYHO-TIONMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OATLHBIE
9KOJIOTHYECKHEe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

e yMEHHE CO3/aBaTb COOCTBEHHbICE NHCHbMEHHBIE M YCTHBIE COOOIIEHHs, 000OIIas
OMOJIOTMYECKYI0 HMH(QOPMAIMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH YUYAIINXCA
Yuammecsi 10J2KHbI YMeTh Ha3bIBaTh (IIPUBOAUTH PUMePbI):

® OCHOBHBIC ITOJIOKEHUS KIIETOYHOM TCOPHU,

L4 O6H_[I/Ie IMPU3HAKU KUBOT'O OPraHu3Ma,

® OCHOBHBIC CHCTCMATHUYCCKUC KATCTOpUU, IMPU3HAKU BUJQA, LHAPCTB JKMBOM MMpuUpoO kI,
OTACIIOB, KIIaCCOB U CEMEICTB IBETKOBBIX paCTCHI/Iﬁ; nmoaAuapCTB, TUIIOB U KJIACCOB ) KUBOTHBLIX,

¢ JIPUYHHBI U PE3YyJIbTATHI 3BOJIFOITUHU,

® 3aKOHBI HACJICACTBCHHOCTH,

¢ JIPUMCPBL MMPpUPOAHBIX u HCKYCCTBCHHBIX COO6H.[CCTB, N3MCHYHMBOCTH,
HaCJICACTBCHHOCTH U HpI/ICHOCO6J'ICHHOCTI/I paCTeHI/Iﬁ H JKUBOTHBIX K CPEAC oOUTaHUS.



Yuammecsi 10JI’KHbI XapaKTepH30BaTh (ONMCHIBATH):

e crpoeHue, (YHKIUU U XUMHYECKUI COCTaB KIIETOK OaKkTepHii, rpubOB, pacTeHUH U
KUBOTHBIX;

® JICJICHUE KIICTKY;

® CTPOEHHE U JKU3HEAEATENbHOCTh OaKTEpUAIBbHOIO, I'PUOHOrO, PaCTUTEIBHOTO,
KUBOTHOT'O OPraHU3MOB, OpraH13Ma 4eJoBeKa, JUIIalHUKA KaK KOMIUIEKCHOTO OPTaHu3Ma;

e OOMEH BEIIECTB U MPEBPAIICHUE SHEPTHH;

e poJib GepMEHTOB 1 BUTAMHHOB B OpPraHU3ME;

® O0COOCHHOCTH NMHUTAHHUSA AaBTOTPO(MHBIX M TETEPOTPO(HBIX OpPraHu3MoB (campoduros,
Mapa3suToB, CHMOMOHTOB);

® VMMYHUTET, €r0 3HAUCHUE B KU3HH uenoBeka, mpodunakruka CII1/]a;

® pa3MHOXEHUE, pOCT U pa3BuUTUE OakTepuii, rpuOOB, pacCTEHUH U IKUBOTHBIX,
0COOEHHOCTH Pa3MHOKEHMSI U Pa3BUTHUS YETIOBEKA;

® 0COOEHHOCTH CTPOEHHUS U (YHKIIMOHUPOBAHUS BUPYCOB;

e cpeabl  OOMTaHMS  OpPraHMW3MOB, 3KoJjorudeckue  (axkrtopel  (abHOTHYECKHE,
OMOTHUYECKHE, AHTPOIIOTEHHBIE);

® TPUPOJIHBIE COOOIECTBA, MUILEBBIE CBSI3W B HUX, POJIb PACTEHUM KaK HA4YaJbHOTO
3B€Ha B MMUIIEBOI LIETH, MPUCTIOCOOIEHHOCTh OPraHU3MOB K KM3HU B COOOIIECTBE;

® JCKYCCTBEHHBIE COOOIIECTBA, MX CXOJCTBO U pa3IU4yUsl C [PUPOIAHBIMU
CO00I1IeCTBaMH, POJIb YEJIOBEKA B MPOTYKTUBHOCTH UCKYCCTBEHHBIX COOOIECTB.

Yyammecsi 10J15kHbI 000CHOBBIBATH (00BACHATH, COCTABJISAThH, IPUMEHATH 3HAHUSA,
J1eJ1aTh BbIBO, 0000111aTh):

® B3aMMOCBSI3b CTPOCHUS M (DYHKIIUN KJIETOK, OPTaHOB M CUCTEM OpPraHOB, OpraHu3Ma u
Cpenbl KaK OCHOBY II€JIOCTHOCTH OpTaHU3Ma;

® DPOJICTBO MJICKOTHMTAIONIUX JKMBOTHBIX M YEJIOBEKAa, YEJIOBEUECKHX pac, WX
IFeHETHYECKOEe SIUHCTBO;

® 0COOCHHOCTH YyeJIoBeKa, 00YCIIOBJICHHBIC MPSIMOXOXKICHHUEM, TPYyIOBOM
NEATEeIIbHOCTBIO;

® DPOJIb HEHPOTYMOPATHHOM PETYIALMH IPOIECCOB JKU3HEACITEILHOCTH B OPTaHHU3ME
YeJI0BEKa, 0COOEHHOCTH BBICIIICH HEPBHOM ACSITCIBHOCTH YEIOBEKA;

® BIMSHUE JKOJOTUYECKHX U COIHANIBHBIX (PAKTOPOB, YMCTBEHHOTO M (DU3UUYECKOTO
Tpyna, GU3KYJABTYphl U CIOpTa Ha 370pPOBbE YEIOBEKa, BPEIHOE BIHUSHHUE AaJKOTOJIS,
HAapKOTHKOB, KYpEHHs Ha OpraHM3M UYeJOBeKa U €ro MOTOMCTBO;, HapyIICHHUS OCaHKH,
IIOCKOCTOIIHE;

® poib OHONOTHYECKOTO pa3HoOOpa3us W COXpaHEHHUS paBHOBecHs B Ouocdepe,
BIIUSIHUE JICATEIHHOCTH YeJIOBEKa Ha Cpely OOMTaHUs, MOCIEACTBUS ITON NeATEIbHOCTH, MEPHI
COXpaHEHUs BUJIOB PACTEHHI, )KUBOTHBIX, IPUPOTHBIX COOOIIECTB;

® HEoOXOOMMOCTh OEpeKHOTO OTHOIIEHHS K OpraHu3MaM, BHJAaM, MPHPOJHBIM
coo011ecTBaM; BEIYIIYIO POJIb YeIOBEKa B TIOBBIIICHUH MPOTyKTUBHOCTH COOOIIECTBA.

Yuammecsi 10JIKHbBI ONIPeNeJsITh (PACHO3HABATD, Y3HABATh, CPABHUBATh):
e OpraHu3Mbl O6akTepuid, rpuOOB, pacTeHH, )KUBOTHBIX U YEJIOBEKa; KJIETKH, OPraHbl U
CHUCTEMBI OPraHOB PACTEHUH, )KUBOTHBIX U UEJIOBEKA;



e Haunboyiee pacmpoOCTpaHEHHBIC W HMCUE3AMONINE BUIBI PACTEHUN U YKHUBOTHBIX CBOETO

peruoHa, paCTCHUA pa3HbIX CeMef/'ICTB, KJIaCCOB, OTACJIOB; JKMBOTHBIX PA3HBIX KJIACCOB U THUIIOB,

CbeJOOHBIE U SJJOBUTHIC TPHOBL.

Yuamuecs: 101:KHbI CO0JII0IATH NPaBUJIA:

® [IPUTOTOBJICHUS MUKPOIIPENAPATOB U PACCMAaTPUBAHUS UX I10]1 MUKPOCKOIIOM;

L4 Ha6JHOI[eHI/I$[ 3a CC30HHBIMH H3MCHCHUSIMH B KU3HH paCTeHI/Iﬁ n JKHUBOTHBIX,

IIOBCACHUEM AKBApUYMHBIX

pHIO,

JOMalIHUuX U

CEJILCKOXO03AHCTBEHHBIX

HU3MCHCHUAMU CPCAbL oOuTaHus o BJIMAHUEM NCATCIBHOCTHU YCJIOBCKA,

KHUBOTHBIX,

® I[IPOBEACHUS IPOCTEHIIMX OIBITOB [0 HM3YYCHUIO JKU3HEACITECIBHOCTH PACTCHMIA,

IIOBEJCHUS ) KUBOTHBIX,

L 6epe>1<Horo OTHOIICHUWA K OpraHu3dMam, BUJaM, IIpupoaHbIM COO6HICCTB3M, MOBECACHU A

B IIPUPO/JIC;

® 3]I0pOBOro 0Opa3a >KU3HU 4YEJOBEKa, €ro JMYHOW M OOIIECTBEHHOM THTHUEHBI;

HpO(i)I/IJ'IaKTI/IKI/I OTpPaBJICHUA AN0BUTBIMU l"pI/I6aMI/I, PACTCHUAMM,

® BbIpalllUBAHUSA

KYJIBTYPHBIX

CETbCKOXO3IMCTBEHHBIMH JKUBOTHBIMH.

pacteHud  u

yxoJa

3a

JOMallTHUMHU u

Yuammecsi 10/15KHBI BJIajeTh YMEHUSIMU: M3J1araTb OCHOBHOE COJIep)KaHue naparpada,

HaxoJUTb B TCKCTEC OTBCTHI HAa BOIIPOCHI, HCIIOJL30BATH PHCYHKH, CAMOCTOATCIIBHO H3Yy4aTb

OTJIeIbHBIE BOMPOCHI MIKOJIBHOW MPOTrpaMMBbI M0 Y4EOHHUKY.

TemaTnuecknii miaan 10 kjiaacc

Koany B ToM uncie
€CTBO KonTpoJunH IIpakTn
Ne Tema Teoperuuec P Jladopatop p
4yacoB bIX padoT YeCKHUX
KHUX HBIX padoT
padoTt
1. | Benenue B Kypc o0mieit Onoaoruu 2 2
2. | XXuBbIe CHCTEMBI M KX OpraHU3aIHs 1 1
XUMHUYECKUN COCTAB U CTPOCHUE
3. 8 6 2
KJIIETKHA
4., | )KuszHenesaTenbHOCTh KIETKH 6 5 1
5 Pa3mHOXkeHne 1 HHIUBUAYATbHOE 5 3 5
" | pasBuTHE Opranu3MoB
HacnencTBeHHOCTh U U3MEHUYUBOCTD
6. 8 4 3 1
OpraHU3MOB
Cenekuust opranu3mMoB. OCHOBBI
7. 3 2 1 1
OMOTEXHOJIOTUH
Hroro: 34 22 2 8 2




Temarnueckuid miaan 11 kiacce

Ne B ToM 4ucie
T KoimuectB
eMa 0 YaCOB Teopernueck | Konrpoabnsix | JlabopaTopusl | [IpakTuyeckn
HX pador X pador X pador
1. | CBunerenscTBa | 6 6
IBOJIIOIUH.
2. | ®akropsl 12 9 3
IBOJIIOIUH.
3. | Bo3nukHoBenu | 12 12
€ ¥ pa3BUTHE
KU3HU Ha
3emuie.
4. | Ilpoucxoxnaen | 8 7 1
ue YeoBeKa.
5. | Opranusmel u | 14 12 2
OKpYy’Karolas
cpena.
6. | buocdepa. 6 5 1
7. | buonornuecku | 10 8 1 1
€ OCHOBBI
OXPAaHbI
IIPUPOBI.
Hroro. 68 yacos 59 2 3 4




Kanennapuo — rematu4yeckuii mian 10 kiacc.

Tema

Koa-
BO
yaco
B

OcCHOBHBIEC IOHATHSA

HUKT
pecypchbl,

Buasbl
KOHTPOJIA.

T'maBa 1. Bs

elleHHe B Kypc o01ei Ouosorum 4 yaca

Conepxxanne U
Kypca oOmen
OcHoBHBIE
xu3Hu. [81,2]

CTpyKTypa
onoJiorun.
CBOMCTBA

1

3HarThb

noHsTua: buomorus,
ouocucrema,

CBoiicTBa JKU3HU:
€IMHCTBO XHMM. COCTaBa,
oOMeH BEIIICCTB i
SHEPTHH, pPa3MHOKEHHUE,
OHTOTEHE3 U (UJIOTeHE3,
pa3apaKuMoCTh,
SHEPT03aBUCHUMOCTD,
JTUCKPETHOCTh

YMeTh:

00BsACHAT, moyemy 19
BEK  CUHTAIOT  BEKOM
OMOJIOTHH.

IIpesenran
s

@pOoHTAIBHBIN
ompoc

YpOBHM OpraHu3anu KUBOU
MaTepUH. 3HavyeHue
npakTuyeckoi ouonoruw. [83,4]

3HaThb

NOHSITUSI: MOJICKYIISPHBI
1, KIICTOYHBIM,
OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM ,
OHMOTeOIIEHOTHUECKUI U
OrocdepHbIl YPOBEHbD.
UuTpomykums,
aKKJIMMaTH3alus.
YMmerh:
XapaKTEPU30BaTh YPOBHHU
OpraHu3aIuy JKHBOH
MaTepuu, IPUBOIUTh
MIPUMEPBI UCTIOIb30BaHMS
3HAHUH B 001aCTH
OMOJIOTHH JIJIs1 OXPaHBI
OKpY>KaIoIllel CpeJibl.

IIpesenran
us

IIposepka

maoIuYbl Kypo
BHU

opraHu3aIun
JKUBOU
MaTepum»

MeTo bl OMOJIOTHYECKUX
uccienoBanuii. [85]

3Harthb

nousitusi: HaGmronenue,
OIHCaHKE, YIKCIICPUMEHT,
MOHHUTOPHHT,
MOJICITUPOBAHUE.
YMmers:

O0OBSICHSTH, C KAKUMH
METOIaMH
OMOJIOTHYECKUX
HCCIIEIOBAHUI 3HAKOMBI,
U TIPUMCHSTh UX Ha
NPaKTUKE.

[Ipe3enTan
Hs

OpoHTaTBHBIN
u
WHUBUAYaIbH
BIM OITPOC

JKuBoit Mmup u KynbTypa. [86]

3HATH MOHATHSA:
Kynbrypa, TUTIBI KYyTBTYD

IIposepka
cam. pabomul




YMeThb: XapaKTepu30BaTh «YpOBHU
TBOPYECTBO B HUCTOPUU OpraHu3anuu
YeJI0BEUYECTBA 51 JKUBOU
B3aMMOCBSI3b c MaTEPUI»
OMOJIOTHEN.
I'maBa 2 buocepHblii ypoBeHb KU3HH 9 yacoB
VYyenue o 6uochepe. Oynkuun | 1 3HATH NOHATHSA: [Ipeszenrtanr | @poHTATBHBIN
KUBOTO BEIECTBA B Bbuocdepa, KUBOE, | U u
ouochepe. [87] KOCTHOE M OHMOKOCTHOE WH/IMBHyaIbH
BEIIECTBO,  arMocdepa, BIIi OTIPOC
mutochepa, ruapocdepa.
DOyHKINU- rasonasi,
JHEpPreTHIeCcKas,
KOHIICHTPAIMOHHAS,
JECTPYKTUBHAS,
cpenooOpasyroras
Ymers:
000CHOBBIBATh, IOYEMY
OMOJIOTHUIO  OTHOCAT K
duocucremam.
[Ipoucxoxnenue xuBoro | 1 3HATH NOHATHA: OuinpM @poHTaIBHBIN
BemecTBa. OU3NKO-XUMUYECKas burorenes, abuorenes, | MPOUCXOXK] | OMPOC
IBOJTFOTIHS B pa3BHUTHN MaHCTICPMUS, CHHE JKU3HH
ounochepsr. [88] KpEarmoHU3M, THIIOTE3a
OmnapunHa,  KoalepBarthl,
MPOTOIIJIAHETHOE 00JIaKO
Ymers:
XapaKkTepU30BaTh
OCHOBHBIE TEOpUHn
MPOUCXOXKACHUS KU3HH,
cTaauu buzuko-
XHUMHUYECKOHN IBOJIOLUU
buonoruueckas osBomrorus B | 1 3HATH NOHATHA: IIposepka
pPa3BUTUHU onocdepsl. Apomopdos, maoauybl «
XpOHOJIOTHST Pa3BUTHS KUIHU MIPOKAPHUOTHI, ATaIbl
Ha 3emure. [89] IPOTOOHOHTEI, Pa3BUTHS
aBTOTPOdBHI, JKU3HU Ha
reTepoTpodBl, 3emiie»
pUHHUO(GUTHL. A3pOOHI,
aHa’POOBI.
YmMmern:
Ha3bIBATh OCHOBHBIE
apoMopdo3bI B
XpOHOJIOTUU  Pa3BUTHS
KUZHU
buocdpepa kak  riobanbHas | 1 3HaTh npeseHTauy | @poHTanbHbIN
skocucrema. [§10] nousitusi: [pogynentsr, | s oTIpocC

KOHCYMEHTBI, PELYLIEHTHI.
buonornueckuii
KPYTOBOPOT.

YMeTs:

XapakTepu30BaTh
OCHOBHBIEC COCTaBHBIC




4acTu OMOJIOTHYECKOrO
KPYTroBOpOTA.

Kpyrosopot BEILIECTB B
IPUPOJE. MexaHu3MBbl
ycToiunBoctu 6rnocdepst. [811]

3HaThL NOHATHS:
KpyrosopoTt SHEpIuu,
OHOreHHBIC DJICMCHTEI.

Y CTONYHUBOCTD,
PaBHOBECHOE COCTOSIHUE,
YHOPSI0YEHHOCTb.
YMmerh:
Ha3BIBATh
MEXaHU3MBI
YCTOMYUBOCTH
orocdepsl.

OCHOBHBIC

IIpesenran
us

@poHTAIBHBIN
u
WHJBUyaJIbH
BII OITPOC

10.

Yemosek KakK
ounocdepsr. [8§12]

KHUTCJIb

3HaTh MOHATHS:
Hoocdepa, 6uocdepa.
YmMmern:

OOBSCHSATD, o4eMy
YeJIoBeKa CUHTAIOT
re0JIOTUYECKON CHUJION B
ouocdepe

IIpesenran
us

@poHTAIBHBIN
ompoc

11.

OcoOenHoctu ouocdepHoro
YPOBHSI OpraHu3alld KUBOM
MaTepud W €ero pojib B
obecrieueHnn KUZHHA Ha

3emie. [813]

3HaTh

noHsATHsA: CTPYKTYpHBIE
KOMIIOHCHTBI, OCHOBHBIC
MPOIIECCHI, 0COOEHHOCTH
opranuzaiuu onochepsl.
Ymers:
XapaKTepU30BaTh
OCHOBHBIE MPOIIECCHI
CYLIECTBOBaHUS
orochepsl

@poHTaIBHBIN
ompoc

12.

B3aumooTHoOIIeHUsT YeoBeKa U
MPHUPOBI KakK (pakTop pa3BUTHS
orocdepsl.

Dkonoruueckue (GakTopbl U UX
3HaueHue[§14,15]

3HaTh

NOHATHUS: AOHOTHYECKHE
, OMOTHYECKHE U
AHTPOTIOTEHHbIE
(hakTopHI.

Ymers:

OOBSACHATH IOUEMY
3emiiefiennue u
CKOTOBO/JICTBO- 3TO
dakTopbl HapyLICHUS
YCTOMYHUBOCTH
Oorocdepsl.

Mpe3CHTauu
A

OpoHTATBHBIN
ompoc

13.

TEMBbI
YPOBEHb

Oo6o06enne
«buocdepnsrii
KU3HMY. [§7-15]

YMmertb: 0000mmaTh
3HaHus Mo OuochepHOMy
YPOBHIO JKU3HHU.

IIposepka

cam. pabomuol
«buocdepnslit

YPOBEHB
KUZHU

I'maBa 3 buoreHeTn4ecKknii ypoBeHb KM3HH 8 4

acoB

14.

buotieHo3 kak 0coOblii yPOBEHb
opranu3zaiuu xu3Hu. [816]

1

3HaTh NOHATHS:
BuoTom, OHOIICHO3,
MHIIEBas LEeTMoYKa.
YMeTs:

CpaBHHBATh

IIpesenTan
ust

@poHTAIBHBIN
"
MHIUBUAYAIIbH
BIM OITPOC




OMOTEeHETUYECKUI
YPOBEHBb OpraHU3AINH
JKUBOM MaTepuH C
onochepHBIM ypOBHEM
KUZHH

15. | buoreoneHo3 kak Ouo- U 3HaTh @poHTAIBHBIN
skocucrema. [§17] nonsitusi: CooO1IecTBo, orpoc
¢uTOLI€HO3, IKOCHUCTEMA
YMmern:
XapakTepu3oBaTh
OCHOBHBIC ITOHSITHS,
IPUBOJTUTH IIPUMEPEI.
16. | Crpoenue " CBOMCTBA 3HaTh IIpezenran | @poHTANBHBIN
ouoreorienosa. [8§18] nousTus: Tpoduueckass | ust orpoc
CTPYKTYpa, IIepBUYHAS
MPOYKIHS,
IKOJIOTHYECKas
MUPaAMHJIA, IPYCHOCTD,
9KOJIOTHYeCKasl HUIIIA
YmMmernb:
OOBICHATH OCHOBHBIE
MEXaHU3MBI
ycToH4YMBOCTH OHOChepbl
17. | CoBMecTHasg JKU3Hb BHIOB B 3HaTh NOHATHA: IIposepka
OHoTreoIeHo03e. MumMukpus, JI\PNel
[Ipucnocobnenust  BUIOB K MOKPOBUTEIHCTBEHHAS npucnocoode
COBMECTHOM KU3ZHU B OKpacka,  KO3BOJIOIIMS, HHOCTbH
ouoreorenosax. [§19] CUMON03, KOMMEHCAIIH3M, OpraHHu3MOB K
aMeHcallu3M, YCI0BUAM
XHUIIHUYECKBO, KU3HH B
napasuTU3M, OuoreoueHose
KOHKYpEHIIHUS.
Ymers:
MIPUBOIUTH MIPUMEDHI,
Ha3bIBATh TUIIBI
MIPUCTIOCOOJICHUI.
18. | [Tpuuuns YCTOMYUBOCTH 3HATH NOHATHA: [Ipe3zenran | @poHTAIBHBII
onoreoreHo30B[§20] JKuznennoe us u
MPOCTPAHCTBO, WHIUBUAYabH
KOJHYECTBO BUJIOB, I OIIpOC
cpenooOpasyroiue
CBOIICTBA.
YmMmern:
OOBSACHSTS, B qéM
LEHHOCTh dorarcTBa
BUJOBOTO  COCTaBa B
OHOTreoIIeHO3e.
19. | 3apoxneHue u CMeHa 3HaTh NOHATHSA: lIposepka
onoreoreHo30B. [§21] Cykiieccusi- iepBUYHAs | maodIuybLK
BTOpUYHAS, CYTOYHBIE H MHOTOOOpa3ue
CE30HHBIC U3MEHEHUSI. OHMOTe01IeH030

YMmerh:

CpaBHHNBATb CYTOYHBIC,

B»




CC30HHBEBIC U TOIAWYHBIC
N3MCHCHUA B
OHOreoIEHO3E.

20.

Coxpanenue
OMOTEOIIEHO30B.
[Ipupononoisb3oBanue B
HCTOPUHN YeJI0BEYECTBA.
DKOJIOTHYECKHE 3aKOHBI
IpUpPOIoTI0IIb30Banusl. [8§22,23]

pa3zHooOpa3us

3HaThL NOHATHS:
Teppuxonsl,
peKyIbTUBALINS,
OTHCHHA,
CEIIbCKOXO03IICTBEHHAS,
MIPOMBIIIITICHHAS

craguu-

Jloxmagel ¢
Mpe3eHTalN
SIMU

NunuBunyans
HBIW OITPOC

21.

O6o06muienne TEMBI
«bHOreoeHOTUYECKU YPOBEHD
Ku3Hm» [816-23]

YMeThb: 000011aTH
TEOPETUYECKUI MaTepHall
10
OMOTEOIEHOTHYECKOMY
YPOBHIO KH3HU.

NunuBunyans
HbI  yYCTHBIU
OIIPOC MO TEME
«buoreoneHoT
HYCCKUM
YPOBEHb
KU3HI

T'maBa 4 Ilon

YJISIHHOHHO- BU0BOH ypoBeHb 12 yacoB

22.

Bug, ero
cTpyKTYpa. [§24]

KpUTEpUHU u

1

3HaTh

nousitusi: Mopdonoruyue
CKUH, (pU3H0I0ro-
OMOXMMHUYECKUI,
reorpaduyeckui,
9KOJOTHYECKHUH,
pENPOTYKTUBHBIN
Ymers:
XapakTepu3oBaTh BU]T
KaK OMocucTemy

IIpesenran
us

IIposepka

mabauyst «Kp
UTEPHUH BUJA»

23.

[Momymsmst KaK dbopma
CYIIECTBOBaHMS BHJA M Kak
ocobas reHeTh4YecKas
cucrema. [§25]

3HaTh NOHATHS:
[Tomynsius,
reHooH/I,
reorpaduyeckasl,
JKOJIOTHYecKas
TOTTYJISTIHS.
YMmerh:
OOBICHATD, KaKUM
00pa3oM TOMyJISIIIUU B
KPYrOBOpPOTE BEILECTB U
IIOTOKE SHEPTHH
OHOT€eO0lIEHO30B.

BUJL,

OpoHTATBHBIN
ompoc

24,

[Monynsimuss  Kak ~ OCHOBHast
eIMHUIIA SBOJIOIUH. [§26]

3Harthb

MOHSATHSI: MHKPOIBOJIIOL
U1, MaKPOIBOJTIOLIHS,
MyTalus, U30JISIHs,
MOMYNSIIMOHHBIE BOTHBI.
YMmers:

OOBACHATD, TOYEMY BH/]T
HAa3bIBAIOT KaUECTBEHHBIM
JTAIIOM JBOJIIOLUH, a
TOMYJISIIIAIO — SMHUIICH
9BOJIIOLUU

[Ipe3enTar
Hs

OpoHTaTBHBIN
oTpocC

25.

Bunoo6pa3oBanue- polLecc
yBEIMYCHUSI BUJIOB Ha 3emle.
CucremMa >KMBBIX OpPraHU3MOB

3HaTh
noustusi: buopasnoobpa
3ue, reorpaduyeckoe u

IIpesenTan
ust

@poHTAIBHBIN
"
VHIVBUAYAIbH




Ha 3emite. [§27]

OHOJIOrYECKOE
BUI000pa3oBaHueE.
YMmeTs:
XapaKTepu30BaTh
OCHOBHBIC HpI/I‘-II/IHBI
BBIMI/IpaHI/ISI BUI0B

BII OITPOC

26.

Orarnsl
yenoBeka[§28]

IMPOUCXOKIACHUA

3HaTh

NOHATHUSA: ABCTpaJONUTE
K, CHHAHTpOII,
HeaHJepTaew,
KPOMaHbOHEI[

Ymers:
XapakTepu3oBaThb POJb
MHUKPO3BOJIIOLNN B
nporecce
IIPOUCXO0KICHHS
YEJIOBEKa

IIpesenran
us

IIposepka

maobauybl «CTa
AW DBOJIIOIMH

YCIOBCKa»_

27.

YetoBeK KaK YHUKAJIbHBIA BT
*XUBO# pupo sl [§29]

3HaTh NOHATHUA:
CounanbHble  (QaKTOpsI
JBOJIIOINH,
MOHOIICHTPH3M,
MOJTUIICHTPU3M.

YMmeTh:

OOBACHAITDL B UéM
YHUKaJILHOCTbh BHJIA
YEJIOBEK Pa3yMHBIN.

IIpesenran
us

@poHTAIBHBIN
ompoc

28.

Ucrtopus
SBOJTIOIIMOHHBIX
EctecTBeHHBIHI

dhopmei[§30]

pa3BUTHUA
UIeH.
oTOOp U €ero

3HaTh MOHATHS:
JBroKymuid,
CTAOMIIM3UPYIOIIHH,
JTU3PYNTUBHBINA, TOJIOBOM
0TOO0P.

Ymers:

OOBACHATD, TOUEMY
OCHOBHBIM MEXaHU3MOM
SBOJIIOIIMH CYUTAIOT
€CTECCTBEHHBIN 0TOOP.

[IpesenTan
ust

OpoHTaATBHBIN
ompoc

29.

CoBpeMeHHOEe

yueHue 00

sBosorun. [831]

3HaTh

nousitusi: CuHTETHYECKA
g Teopus

YmMmern:

CpaBHUBaTh
SBOJTIOIIMOHHYIO TEOPHIO
Hapsuna ¢ CTO

OpoHTaTBHBIN
u
WHJUBUIyaJIbH
BI OTIPOC

30.

PesynbTar
OCHOBHBIE

SBOJIIOIIMA U €€

3aKkOHOMepHOCTH. [§32]

3HaThL MOHATHS:
Apanranus,
TaJICOHTOJIOT sl
YMmers:
XapakTepu3oBaTh
SBOJIFOLIMOHHBIE
MIPOLIECCHI.

@poHTaIBHBIN
onpoc

31.

OCHOBHBIE

HaIllpaBJICHUA

sBoJtroruu. [833]

3HaTh
NOHATHA: bronornyecku
1 IIporpecc u perpecc,

IIpesenTan
ust

IIposepka
JI\PNe2

Apomopho3bl




apoMopdo3, y pacTteHuii u
WIA0aJaTaIus, JKHUBOTHBIX
JIeTeHEepaIIHsl.
YMmeTs:
OOBACHATH poOJIb
apoMop}o30B,
UM0aJaNTalliy B
SBOJIIOIUH.
32. | OcobeHHOCTH TIOIMYJSITUOHHO- 3HATH MOHSATHSI: Joxmaner ¢ | @poHTAIBHBIHI
BHJIOBOTO  ypPOBHS  KU3HHU. l'enodonn, penkue w | mpeseHTamy | u
BcemupHas crpaterus OXpaHbI HCYEe3aroIme BUJIBIL, | ssMu WHBUIYTbH
npupoaHbIX BUI0B. [834,35] 3aKa3HUKH, 3aTOBETHUKH BIiA OTIPOC
Y HAITMOHATBHBIC TIAPKH.
YMmerh:
OOBACHATD, noyemy
YpOBEHB Ha3bIBAETCS
MOMYJISIIIHOHHO-
BHIOBBIM.
33. | O606mmEeHNE YMmern: IIposepka K\p
00001mmaTe «IMomyasiumo
TEOPETUYECKUI MaTepHall HHO-BH/10BOM
YPOBEeHb
JKH3HI»
IToBTOpenue 1 yac
34. | AHaIM3 KOHTPOJBHOW PpPabOTHI. YMeTh: DpoHTATBHBIN H
[ToBTOpEeHME OCHOBHBIX 00001aTh WHTUBU Ty aJTbBIT
MOHATUH Kypca TEOPETUYECKUI MaTepral OTIPOC
Kanennapho - teMaTnyeckuii mian 11 kaacc.
dakTuyeckue
Ne KommuectBo
HaunmeHnoBaHue pa3aeinoB u TeM Jara no ruiany | cpoku (u/uiau
YPOKOB 4acoB
KOPPEKIIHS )
Pasznen 1. OBosmronus
I'nmaBa 1.CBugerenscTBa 3BOJIIOLUNA 6
1 BBoHbII HHCTpYKTaX. BOZHUKHOBEHUE U 1
' pa3BUTHE BOJIIONIMOHHON OHOIOTHH
5 Bo3HuKHOBEHHE U pa3BUTHE 1
' SBOJIIOLIMOHHON OHOJIOTHI
3. MouekynspHbI€ CBHICTEIHCTBA SBOIIOIHH 1
4 Mopdonoruuecknue u sMOPUOTOTHIECKHE 1
' CBHJIETEIIHCTBA SBOJIIOIUH
[TaneoHTOIOrNYECKHE U
5. ouoreorpaduueckue CBUACTEIHCTBA 2
SBOJIIOIUN




I'naBa 2.®aktopsl 3BoJOIMH -16 4

12

[TonynmaunonHas crpykrypa Buaa. Bua.

6. 1
Kpurepuu Buna. [omymsanus
7 JLp.Nel «Mopdonorudeckne 0COOCHHOCTH 1
' pacTeHuii Pa3InUHbIX BUIOB»
8 HacnencrBeHHass M3MEHYMBOCTD — 1
' MCXOJIHBIM MaTepHa JIJIsl SBOJIFOLAN
9. JL.p.Ne2 «I3MeHUNBOCTh OPraHU3MOB» 1
10 HanpasnenHble U ciiydaiiHble U3MEHEHHUS 1
' reHO(OHIOB B PSTy MMOKOJICHHIMA
®opMBbI €CTECTBEHHOTO 0TOOpa B
11. nonyysiusx. JABmkymuii otoop, 1
CTAOMIIM3UPYIOMIUM OTOOP
®opMBI ECTECTBEHHOTO 0TOOpA B
12. nonyasauusix . JIu3pynTuBHBIN 0TOOD, 1
I0JIOBO 0TOOD.
Bo3HukHOBEHUE aanTaiuii B pe3yabTare
13 €CTECTBEHHOTO 0TOOpa. 1
' IToKpOBHUTELCTBEHHAS OKPACKA.
[Ipenocreperatomnias okpacka
14 JI/p Ne3. ITpucnocoOIeHHOCTh OpraHu3Ma K 1
' cpene OOMTaHMs.
Bunoo6pazoBanue : reorpaduyaeckoe
15. BHI000pa30BaHKE, YKOJOTHUECKOE 1
BHUJI000pa30BaHue
16 BunooOpazoBanue. Ilpsimbie HaOMIOACHUS 1
' IpolLiecca 3BOJIOLUU
17. MakposBoJTIOLHSL. 1
I'naBa 3. BO3HUKHOBEHHE W pPa3BUTHE 12
JKU3HU Ha 3eMIie.
18 CoBpemMeHHbIe MPECTaBICHUS O 1
' BO3HMKHOBEHUH KU3HU. AOHOTEHE3.
19 CoBpemeHHbIe MPeCTaBICHUS O 1
' BO3HMKHOBEHUH KU3HU. brorenes.
OCHOBHBIE ATaIbI Pa3BUTHSI KUZHU
20. .T'eoxpononorus. ['moGansHble 1
KaTacTpodsl.
21 PazButne xusnu B kpunrosoe. [lepseie 9
' CIIeJIbl )KU3HU Ha 3emIie
Pa3BuTne xxu3Hu B naneoszoe. OCHOBHBIE
29 apoMop(}0o3bI B 3BOJTIOIUHU PACTCHHUH U 5
' KUBOTHBIX. DBOJIOIUS PACTEHUH.
Bo3HuKHOBEHHE TO3BOHOYHBIX
23. Pa3zButue xxu3HM B Me3030€ 2




24,

Pa3zButue xu3Hu B KaliHO30€

25. Muoroo6pa3ue Oprann4eckoro Mupa.
I'naBa 4. [IpoucxoxaeHue yenoBeka
97 [TonosxeHne 4enoBeka B CUCTEME KUBOTO 5
' Mupa
28. [Ipenku yenoBeka: aBCTPATIONUTEKH. 1
29 [epBrie npencraBurenu poaa Homo: 1
' UYenosek ymenslil, YenoBek MpAMOXOIAIUI
[TosiBnenne YenoBeka pa3zymHOTO.
30. Heanpepranbckuii yenoBek. Yemonek 1
COBPEMEHHOTO THTIA.
@aKTOpPBI IBOJIOLUH YEIOBEKA.
31 Buonornveckue GpaxTopsl SBOTOIHA 1
| wenoseka. Corpanbubie HakTOpbI
HBOJTIOINH YEJIOBEKA.
39 DBOJIIONIMY COBPEMEHHOTO YeJI0OBEKa . 1
" | Yenoeueckue pacs
33 KonTponbHas pabora no teme: 1
' «DBOJTIOIHAY.
Paszgen 2.9kocucrema
I'maBa 5. Opranu3Mebl 1 OKpy’KaroIias cpenua 14
34 B3aumooTHoO1IEHNS OpraHu3Ma u cpefa. 5
' [IpucnocobaeHHOCTH Opranu3mMa
35 ITP Nel « OrnieHKa BIUSHUS TEMIIEPATYPHI 1
' BO3JlyXa Ha YeJIOBEKa
36. [Tonynsitust B 93KOCUCTEME. 2
37 .DKOJIOTUYECKasi HUILIa MEXBHUIOBHIE 5
' OTHOIIEHHS
38. CooOmiecTBa 1 SKOCUCTEMBI 2
39. DKocucTeMa: YCTOMUMBOCTh U TIMHAMUKA.
40 [TP No2 AxkBapuyM Kak MOJEIb 1
9KOCUCTEMBI
41. Buonenos 1 ouoreoieHos 1
42 Brnusinue yenoBeka Ha 3KOCHUCTEMBI. 5
" | ArposkocucTembl
I'naBa 6. buocdepa
43. buocdepa u 6nomsl
m JKuBoe BeriecTBO U OUOreOXUMHUYECKHUE 5
" | kpyroBopoTsl B Grochepe
45 buocdepa u yenosek. Konnenmus 5
' YCTOMYUBOTO PAa3BUTHUS.
46 ITPNe3 « CpaBHUTENbHAS XapaKTEPUCTUKA 1

NPUPOAHBIX U HAPYIICHHBIX 9KOCUCTCM»




I'maBa 7. buosornyeckue OCHOBBI OXPAaHbI 10
TPUPOIBI
47 Oxpana BU10B U nonysasuuid. BosMoxHbie 5
MPUYMHBI BBIMUPAHUS BUJIOB U TOITYJISIIHA.
48. OxpaHa sKocucTeM
49, buosnornuyeckuii MOHUTOPUHT
50 [TPNe4 Omnpenenenue kauecTBa BOIbI 1
"~ | Bogoema
51 KonTtponsHas padora Ne 2 o teme: 1
' «IKOCUTEMBIY.
52. [ToBTOpEeHUE O TeMe «IBOJFOIIHS
53. [ToBTOpEHue 1Mo TeMe « IKOCUTEMBI» 1
HUroro 68

YYEBHO-METO/IMYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJBHBIE YUYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

1.1.3.6.3.1.1 TIlaceunux B.B., Kamenckuii A.A., Pyomor A.M. u np. /Ilog pen.
[Taceunuka B.B. buosorus 10 kinacc YMK «lIpocBemienne. Jlnnus xuzum» 2022 r.

1.3.5.6.2.1 IlonomapeBa M.H., Hukomaes W.B., KopumioBa O.A. Ilox penakuuei
[Tonomapesoit .H. buonorus 11 knace «M3nparensckuit nentp BEHTAHA — I'PA®» 2020 r.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. buonorus 10 -11 xmaccel: pabGoyas mporpamMmbl JUisi  0OIIe00pa30BaTEIbHBIX
yapexaeHui: 6a3oBbiit ypoBeHb /I. M. dpvmmi, O.B. Cabnuna. — M.:IIpocBemenne, 2018.

2. Meroanueckoe mocobue «lloypounsie Tectel m 3amanus» I[.M. Jlepuep. Mocksa.
OKCMO, 2009.

3. buonorus. 11 knacc: noypousnsle miansl. — Bonrorpaab Yuurens, 2009. — 351c.

6 «YueOHO — TpPEeHHPOBOUHBIE MaTepHalbl s HOArOTOBKM ydammxcsi K EID».
HNutennext — nentp, 2008.

7. MyxamemxkanoB WU.P. «Tectsl, 3amaun, 6munonpoce»: 10 — 11 kmacesl. M.: BAKO,
2006-09-07

8. IL.H. Epmakos, }O0.B. Illepbatsix. buonorus B Bonpocax u otBerax. — PoctoB H//L.:
N3n-Bo Pocr. yH-Ta, 1993. — 240c.

9 .P.I. 3asu u ap. buonorus ans abUTypHEHTOB: BOMPOCHI, OTBETHI, TECTHI, 3aJauu. —
Munck: FOnumnpecc, 2007. — 816c¢.

10. JlaGoparopHblii npakTukyM. buonorus 6-11 xkmacc (ydeOHOe 5>IEKTpPOHHOE
W3/IaHHE).

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET




1. «Emunas xomnekmus [{udpossix OOpaszoBarenbHbx PecypcoBy (Habop 1udpoBhIX
pecypcoB k yueOnukam auauu B.B. TTaceunuka) (http://school-collection.edu.ru/).

2.  www.bio.lseptember.ru— razera «buosorus» -npunoxxeHue K «1 ceHTIOps».

3. http://bio.1september.ru/urok/ - Matepuansl K ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3[aH cailT, ObuM omyOirKoBaHbl B rasere "buosorus". ABTopamu caiita npojaenaHa

Oonpmas paboTa MO CHCTEMATU3UPOBAHUIO TA3€THBIX CTATEH € Y4ETOM HIKOJIBHOW ydeOHOM
nporpaMmsl o npeamety "buonorus".
4.. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTUH

5.. www.edios.ru — D#0c — HEHTP TUCTAaHIIMOHHOTO 00pa30BaHUs
6.. www.km.ru/education - y4eOHble Marepuanbl u ciioBapu Ha caite «Kupwinn u

Medonuit»

7. http://ebio.ru/ - Dnextponnsiii  yueOHuk «buosnorus». ComepKUT BCe paszeibl
Oouosiornn: OOTAHUKY, 300JIOTHIO, AHATOMHIO M (DU3HOJIOTHUIO YeJIOBEKa, OCHOBBI IIUTOJIOTUU M
TCHETUKH, DBOJIOIMOHHYIO TEOPUIO U JKOJIOTHIO. MOXeT ObITh PEKOMEHJOBAH yJaluMCsl st
CaMOCTOSITEIbHOM pabOTHI.


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1517066653779000&usg=AFQjCNF7RJNo3l9ZAq4K5ijrZh2PICNjFg
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https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1517066653780000&usg=AFQjCNEl7e6L8RolH_R4gmpQf1W0X8HPzg
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1517066653781000&usg=AFQjCNEud5IyZgzej9vZ-zCeLMZXdhtAig
https://www.google.com/url?q=http://www.edios.ru&sa=D&ust=1517066653781000&usg=AFQjCNFh6gM-HZVVnMPNj147KXv4OqTgFQ
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