MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
«CPEIHSSI OBIIIEOBPA3ZOBATEJIBHA S LIIKOJIA Nel19» T'.BPSITHCKA

AHHOTALIMSA
K pa0douel nmporpamMme y4ueOHOI0 mpeaMera
«buosorus»

Pabouas nporpamma yuebnoro npeamera «bruonorus» 00s3aTenbHOM peIMeTHOH 0bmacTu
«EcTecTBeHHBIe HAYKN» pa3zpaboTana B coorBercTBuU ¢ DOIICOO yTB. npukazom
Munuctepcrsa npocserienust PO 18.05.2023 Ne 171u peanusyercs 2 rona ¢ 10 mo 11 xnace.

Pabouas nmporpamma yueOHoro npeamera «buonorusy paspaboTana yuurenem B
COOTBETCTBUU C TIOJIO)KEHUEM O pabouuX MporpaMMax U OnpeesieT OpraHu3alio
00pa3oBaTEIHLHON IEATEIBHOCTA YUUTEINSI B IIIKOJIE 110 OMOJIOTHH.

Pa6ouas nporpamma yuebHoro npeamera «buonorus» spisgercs yactsio @OIICOO
ONpeACISIONIECH:

-COJIepKaHue

-TUTAaHUPYEMBbIE PE3YyJIbTaThl (JINYUHOCTHBIC, METANPEIMETHBIE U TTPEIMETHBIC)
-TeMaTUYECKOE TUTAaHUPOBAHUE C yU4eTOM paboueit mporpaMMbl BOCITUTAHUS U
BO3MOXHOCTBIO HCTIOJIB30BaHus DOP

Pabouas nmporpamma oOCysk/IeHa U TIPUHSATA PEIICHUEM METOUYECKOTO 00bETMHEHHS
€cTeCTBEHHO-MaTeMaThyeckux Hayk(mpotokois Nel ot 28.08.2025) u cornmacoBaHa ¢ 3aMeCTUTENIEM
IUpEKTOpa 1Mo yueoHo-BocnuTaTenbHoi pabore MBOY «COI Ne19» r.bpsincka.

Jara 28.08.2026 T.



MyHununajgbHoe 010/:KeTHOe 00111e00pa3oBaTe/ibHOE YUpPesKIeHue
«Cpennss odmeodpasoBaresbHas mkoaa Nel9» r. bpsincka

Brimncka u3 o0pa3oBaTenbHON IPOTpaMMbl CpeHero oomiero o0pa3oBaHus

Paccmorpeno Berinucka BepHa
CoraacoBaHo
Ha 3aceIaHuu [Tpukaz Ne 434-O
MO ecrecTBEHHO-MaTEMAaTHUYECKUX 3amectutens aupekTopa no YBP ot 28.08.2026r
MBOY «COLI Nel19y
MIPEAMETOB
r. bpsHcka

[Iporokos Ne 1

oT «27» aBrycra 2026 1. Hupextop MBOY «COILL Ne
PykoBogutens MO 19» r. bpsincka
/E.C.JIaBpyxuna/ H.B.IToruenko

/ T.B.Hukumonkosa /
oT «28» aBrycra 2026 1.

[OKYMEHT MOAMNCAH
BNEKTPOHHOW NOAMUCHIO

Pabouas nporpamma y4eOHOIro
npeamera

«bunojgorusy»

HAa YPOBEHb CpPeIHero o0uero
oOpa3oBaHus

( coorBercTBYeT @OOII)

Cpok ocBoenus: 2 roga (10-11
KJIACC)



CocraBurenn: Kocreiruna E.H, yuuteab Ouosioruu

2026 1.

IHOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaborke mnporpaMMbl IO OHOJIOTHM TEOPETHUYECKYID OCHOBY JJIA
ompeeseHUsl MOAX0A0B K (DOPMUPOBAHUIO COJACP)KAHUS YYEOHOro mpenMera

«buonorusa» COCTaBUJIU: KOHLIENTyaJIbHbIE MOJIOKEHUS dI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1EJIeH, COIeP KaHUsI, pE3YJIbTaTOB 00YUeHUS 1 TPEOOBAHUI K YPOBHIO
MOJITOTOBKH BBIMTYCKHUKOB, TIOJIOKEHUSI 00 OOIMX IENSIX W MPUHIMIAX, XapaKTePU3YIONTHNX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpefiHero ooiero oopazopanus B Poccuiickoit @enepannu,
a Takke MOJOXKeHUs o crneuuduke OMonoruu, e€ 3HaA4eHUU B MO3HAHUH KUBOW MPUPOIBI U
o0ecrevyeHny CyIIeCTBOBaHUS YelloBeUYeCcKOoro oomiecTBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeIeTICHbl OCHOBHBIE (PYHKIIUU TTPOTPAMMBI 110 OMOJIOTHUU U €€ CTPYKTYypa.

[Iporpamma mo Ouosoruu Aa€t MpejcTaBiIeHUE O IEsIX, 00 oOIel crpareruu
oOyueHusi, BOCIIUTAHHUS U Pa3BUTUs OOYYAIOMIMXCA CPEACTBAMH Y4EOHOTO MpeaMeTra
«buonorus», ompenenser o0s3aTeTbHOE MPEIMETHOE COJAEpPKaHHUE, €r0 CTPYKTYpY,
pacrpesiesieHre 1o pas3jeinaM U TeMaM, PpEKOMEHIyeMYI0 MOCIeI0BaTeIbHOCTh U3YUCHUS
y4eOHOTr0 Marepuaia ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTeNpHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl.

B mporpamme mo OMONOTHHM TakXe yYUTBHIBAIOTCS TPeOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M  TPEAMETHBIM  pe3ylbTaraM OOy4YeHuss B
(hOpMHUPOBAHUHM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHON JIESITEIBHOCTH/Y4eOHBIX
JEHCTBHUI 00YYarOMIMXCsl IO OCBOCHUIO COAEPkKAHMS OMOIOTMYECKOTO 00pa30BaHHUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHLIKIT
MPEEMCTBEHHOCTH B UW3Y4YeHUW OWONOruu, Omaromaps 4YeMmy B HEW MpocMaTpuBaeTcs
HaIPaBJIEHHOCTh HAa Pa3BUTHE 3HAHUMU, CBA3AHHBIX ¢ (JOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, LIEHHOCTHBIX OpPHUEHTAMM JUYHOCTH, SKOJOTUYECKOIO  MBIIUICHHUS,
MPEJICTABICHUA O 3J0pOBOM 00pa3e >KU3HH U OEpeKHBIM OTHOIICHHEM K OKpPYXKAroIIeH
npupoaHoit cpene. [loaromy Hapsimy ¢ u3ydeHHeM OOIIEOMOJIOTHYECKUX TEOpHH, a TaKKe
3HAHWI O CTPOCHHUH KUBBIX CHCTEM Pa3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B TpOTrpaMMe MO OHOJIOTHUU YEIeHO BHHUMaHWE HCIOJIb30BAHUIO IMOTYYCHHBIX
3HAHWI B MOBCEHEBHOM KU3HU JJISl PEIICHUS MPUKIIAIHBIX 337124, B TOM YHCIIE: MPOQPIIAKTUKI
HACJIEICTBEHHBIX 3a00J1eBaHUM YEJIOBEKa, MEUKO- TE€HETUYECKOTO

KOHCYJIbTHPOBAHMSI, 000CHOBaHMUSI



HKOJIOTUYECKHU 11€71€CO00pa3HOro IOBEJCHHUS B OKpPYKaOLIEH
IIPUPOJHON Cpele, aHalIu3a BIMSAHMS XO3SMCTBEHHOMN ACITEIBHOCTH YEJIOBEKA HA COCTOSHUE
IPUPOJHBIX M HCKYCCTBEHHBIX 3KOCUCTEM. YCHJIEHHE BHUMAaHHUA K IIPUKIATHOU
HalpaBJIEHHOCTH y4yeOHOro mnpenMera «bHOJOrMs» MNPOJUKTOBAHO  HEOOXOIMMOCTBIO
o0ecrieueHus

YCIIOBUH JUIsl peIIEHUs] OJHON U3 aKTyalIbHBIX 33/1a4 IIKOJIbHOI0 OMOJIOrHYeCKOro 00pa3oBaHus,
KOTOpas mpenmnojaraetT (GopMUpoOBaHHE y OOYy4arOIIMXCS CHOCOOHOCTH aJanTHpPOBATHCA K
U3MEHEHUAM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpejHero o01ero oopazoBaHus 3aHUMAaET BaxkHoe MecTo. OHa
obecnieunBaeT (HOpMUpPOBAHHE Yy OOYyYarOIIMXCs IMPEICTABICHUM O HayyHOM KapTUHE
MHpA, paciiupsieT 1 0000I1aeT 3HaHUs O KUBOU NPUPOE, €€ OTIIMYUTEIbHBIX IPU3HAKAX
— YPOBHEBO# OpraHU3alUU M YBOJIOIMH, CO3aET YCIOBUS [UI: TO3HAHUS 3aKOHOB KUBOU
npuposl, (opMHUPOBaHUA (DYHKIIMOHAIBHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO U
6e3omacHOro o6pasa >KHU3HH, 3KOJIOIMYECKOI'O MBIIIJICHHS, [IEHHOCTHOTO OTHOILEHUS K
KUBOH MPUPOJIE U YEIIOBEKY.

Bonbmoe 3HaueHne OWONOTHS MMEET TAaKKe U PEIICHHS BOCHHTATEIBHBIX M
Pa3BUBAIOIIMX 3a7a4 CpeaHero oOiero oOpa3oBaHMs, COIMAIM3AIMN OOYUYarOIIMXCS.
N3yuenune Ouosoruu olecreyuBaeT yCJIOBHs A (OPMHUPOBAHUS HHTEUIEKTYalbHbIX,
KOMMYHHUKAIIMOHHBIX M  HMH(OPMAI[MOHHBIX HABBIKOB, J3CTETUYECKOM KYJBTYpBHI,
CIOCOOCTBYET HMHTErpaliii OWOJOTHMYECKHX 3HAHUHU C MPEICTABICHUSAMH W3 JPYTHX
y4eOHBIX TIPEJAMETOB, B YaCTHOCTH, (GU3MKHA, XUMHUU U reorpadun. HazBanHbie
MIOJIOKEHMSI O TpeHAa3HAYEeHUH y4eOHOro mnpeaMera

«buonorus» cocraBuIM OCHOBY JUIsl ONPEAETICHUS OJX0I0B K 0TOOpPY M CTPYKTYPHUPOBAHUIO
€ro CO/IepIKaHUs, MPEICTABICHHOTO B IPOTrpaMMe 110 OUOJIOTHH.

Ot6op coxmepxanus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYILIECTBIEH € MO3ULUI KyJIbTypOCOOOPa3HOTO IMOJAX0Ja, B COOTBETCTBUU C KOTOPHIM
o0yyaromuecs J0JKHBI OCBOMTh 3HAHUS M YMEHUS, 3HaUUMBbIe 1151 GOpMHUPOBaHUS 001Lei
KYJIBTYPBI, ONPEICISIONINE a/IeKBATHOE TIOBEJICHUE YEI0BEKa B OKPYKAFOIIEH MTPHPOTHON
cpene, BocTpeOOBaHHBIC B TIOBCEIHEBHOW KHU3HH U MPAKTHUECKOH AesteapbHocTH. Ocoboe
MECTO B 3TOH CHCTEME 3HAHUN 3aHMMAIOT DJIEMEHTHI COJEpPXkKAHUS, KOTOpBIE CIIyKaT
OCHOBOHM i1 (DOPMUPOBAHMS TPEACTABICHUH O COBPEMEHHOW €CTeCTBEHHO-HAyYHOMH
KapTHHE MHpa U IIEHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'YMaHH3AIHN
OHMOJI0rM4eCcKOro 00pa3oBaHusl.

CrpykTypHpOBaHUe coJiepKaHHsl y4eOHOr0 MaTepuana B porpaMme o OuoJorHH
OCYIIECTBJICHO € Y4YETOM MPHUOPUTETHOTO 3HAUYEHHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOM NpPHUPOIBI, O €€ YypOBHEBOM OpraHum3allid U 3BOJIOIUU. B
COOTBETCTBHHM C JTHM B CTPYKType Yy4eOHOro mpemmera «bHOJOTHS» BBIACTICHBI
CIIeYIOIINE coJiepKaTenbHble JUHUM: «buomorus kak Hayka. MeTolbl Hay4HOTO
no3HaHus», «Knerka kak Ouojoruyeckas cucremayn, «OpraHusm Kax

Ouosnorudeckas cucrema», «CuctemMa W MHOrooOpa3ve OpraHMYecKOro MHUpPay,
«OBOJIIOLINS JKUBOH MPUPOABI», « IKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEpHOCTN».Llenp
u3ydeHust yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJa/IeHUE
oOyuaromuMucs 3HAHUSAMU 0  CTPYKTYpHO-
(GyHKIIMOHATBHOWOPraHU3aluu AKHUBBIX CUCTEM pa3HOTO



paHra UIpuoOpeTeHne YMEHHHUHUCIIONB30BaTh 3TH
3HAaHUS I TPAMOTHBIX JEHCTBUH B OTHOIIEHWH OOBEKTOB
YKUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTIKeHHe LeNn U3ydeHus yaeOHoro npeamMera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTCsl peICHUEM CIEAYIOIUX 3a/1a4:

OCBOEHHE 00YYaIOIINMHKCS CUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBWiax, CIyXalluX OCHOBOH  uIs
(dbopMHpOBaHUS TPEICTABICHUH O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0Opa3uu U 0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHW3aIlMM, BBIIAIOIINXCSA OTKPHITUSX M COBPEMEHHBIX HCCICAOBAaHUAX B
OHOJIOT 1Y,

¢dopmupoBaHre y OOydYalOUIMXCS IO3HABATENbHBIX, HMHTEIUICKTYalbHbIX H
TBOPYECKUX CIIOCOOHOCTEH B IpOIECCe aHAM3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHUU
HAYYHBIX B3IJIAJ0B, MJIEH M TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM Pa3sHOTO YpPOBHS
OpraHH3aLuH;

CTaHOBJICHUE y O0yYaromuUXCst 00l KyIbTyphl, (YHKINOHAIHHON IPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLICHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA KUBOW MTPUPOIBI
Ha OCHOBaHUM 3HAHUH ¥ OTBITA, TOTYYCHHBIX TPU H3yYCHUN OUOJIOTHH;

¢dopmupoBaHne y  oOydaromuxcsi YMEHUHl  WIUIIOCTPUPOBATh  3HAUCHHE
OMONOTMYECKUX 3HAHUA B MPAKTUYECKOW MAEATENBHOCTH 4YeJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX METUIIMHCKUAX TEXHOJIOTUI U arpoOMOTEXHOIOTHIA;

BOCTIUTaHHE YOSIKAEHHOCTH B BO3MOXHOCTH TIO3HAHUS Y€TIOBEKOM KHBOUIIPUPO/IHI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHHS K HeW, COOJIONEHHS ATUYECKUX HOPM MpHU
NPOBEICHUU OMOJIOTUYECKUX MCCIICA0BaHNN;

OCO3HAaHME IICHHOCTH OWOJIOTMYECKMX 3HAHWWA I TIOBBIIICHHUS  YPOBHS
HKOJIOTHYECKOH KYJIbTYPHI, 7151 POPMUPOBAHUS HAYYHOTO MHPOBO33PEHMUS;

IpUMEHEHHE NMPHOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEAHEBHOM >KM3HM ISl OLICHKH
MOCJEICTBUM CBOEH JeATENTbHOCTH IO OTHOLIEHHIO K OKpY’XKarolled cpese, COOCTBEHHOMY
3JI0pOBBIO0, 0OOCHOBAaHKE U COOJIIOICHHE Mep MPOPUITAKTUKH 3a00JIEBaHUI.

B cucreme cpennero obmiero ob6pasoBanust «buosorusi», nzydyaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00513aTENIbHBIM YUYEOHBIM MTPEIMETOM, BXOISAIIMM BCOCTAB MPEAMETHON
obnacti «EcTeCTBEHHO-HAayYHBIE TPEIMETHI».

Jnis u3ydenus 6uonoruu Ha 0230BOM YpOBHE CPEIHEro 00IIero o0pa3oBaHUSIOTBOAUTCS
68 yaco: B 10 kmacce — 34 yaca (1 yac B Henenio), B 11 kinacce — 34 yaca (1 gac B Heziento).

COJIEP)KAHUE
OBYYEHUSI 10

KJIACC

Tema 1. buosiorusi kak Hayka.
buonorust xak Hayka. CBsi3b OWOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH H



JIPYTUMHU €CTECTBEHHBIMU HaykKamH, (prutocodueid, 3TUKOM, SCTETUKOW U mpaBoM. Poib
Oouosornd B (OPMHPOBAHMM COBPEMEHHOW HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HaHMSI KMBOW INPUPOJbI (HAONIOIEHUE, IKCIEPUMEHT, OIMCAHME,
u3MepeHue, Kiaccudukanus, MOAETUPOBaHNE, CTaTUCTUYeCKas 00paboTKa JTaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.
TaOnuis! U cxeMmbl: «MeToabl IO3HAHUSI )KUBOU IIPUPOIBI».

JlaGopaTtopHble H NpaKkTH4YecKue padoThI:

IIpakTnueckast padora Ne 1. «Vcnonp30BaHue pa3InyHbIX METOJOB IIPU U3YUEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cCUCTEMBI U MX OPraHM3alNsl.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT W3ydeHus Ouosiorud. OTIIMYUE KUBBIX
CHCTEM OT HEOPTraHUYECKON MPUPOIbI.
CpoiicTBa OMocHCTeM W HX pa3HOOOpasue. YPOBHH OpTraHHM3allMd OHUOCHUCTEM:
MOJIEKYJIAPHBINA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIM, NOMYJALMOHHO- BHUIAOBOI,
AKOCHUCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIN.

JdemMoHcTpanum:

Tabnuipl u cxembl: «OCHOBHBIE MPU3HAKK KU3HUY», «YPOBHU OpraHU3aLUM>KUBON
IIPUPOIBI».

Ob6opynoBanue: mojens mosekyisl JJHK.
Tema 3. Xumn4yeckuii coCTaB U CTPOEHUE KJIETKH.

XHWMHMYECKUH  COCTaB  KJIETKM.  XHMHMYECKHE  JJIEMEHTBl:  MAaKpOJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.
@DyHKIMM BOABI U MUHEPAJIbHBIX BELIECTB B KieTKe. [loanepkanne ocMOTHYECKOTO
OanaHca.
benku. CoctaB M cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HeszameHnMBIE W 3aMEHMMBIE AMHUHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbI O€IKOBOM MOJEKynbl (IepBUYHAs, BTOPUYHAS, TPETHUYHAS M 4YETBEPTHUHAs
CTpYKTypa). XUMHUYECKUE CBoMcTBa OenkoB. bruonornueckue pyHKINMU OEIKOB.

®epmeHThl — Oumosnoruueckue katamuzaTopbl. CTpoeHue (epMmeHTa: aKTHBHBIHN
LEHTp, cyOcTpaTHas cnenuduyuHocTsb. Kodepmentsl. Butamunsl. OTinnyust pepMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoasl: MoOHOcaxapuibl (TJIIOKO3a, pubo3a M J1€30KCUpr003a), Tucaxapuisl
(caxapo3a, J1aKT03a) U MoyMcaxapu sl (Kpaxmall, TIMKOTeH, LeNIon03a). buonornyeckue
(GyHKIIUU YTTIEBOJIOB.

Jlununael: Tpurnuuepuabl, pocoaunuabl, crepouisl. 'mapoduinbHo- ruapododHbIe
cBoiicTBa. buonornueckue pyHkuuu munuaoB. CpaBHEHUEYTIIEBOJOB, OCIKOB U JTUIHI0B
KaK MCTOYHHUKOB YHEPTUMU.

Hyxnennosbie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciotT. Ctpoenne u pynkmuu JJHK. Ctpoenne n dynxkumn PHK. Bugst PHK. ATO®:



CTpOeHUE U (PYHKITHH.

[Muronorus — Hayka o kierke. Knerounas reopust — npuMep B3aUMOJEHCTBUAAUICH
1 (HaKTOB B HAYYHOM TIO3HAHUH. METO bl U3YYCHUS KICTKH.

Krnerka kak nenoctHas >kuBas cuctema. OOmiuMe MpU3HAKU KIIETOK: 3aMKHYTas
HapyxHass memOpana, monekyiasl JIHK kak renermueckuii ammapar,cucTeMa CHHTE3a
Oenka.

Tumel KJIETOK: dyKapuoTH4ecKash U mpokapuotudeckas. OCoOEHHOCTH CTPOCHHUS
MPOKapUOTHUECKON KiIeTKu. KietouHnass crenka Oaktepuid. CTpoeHHEIYKApHOTHICCKOM
ki1eTku. OCHOBHBIC OTIMYHSI PACTUTEIBLHOM, J)KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAas CTEHKa, TJIUKOKAJIMUKC, HX
¢ynkuuu. Ilnazmatuueckass memOpana, e€ cBoiictBa W ¢yHkumu. Lluromasma u eé
opranouipl. OqHOMeMOpaHHbie opranouibl kinetku: DIIC, annapar ['oab1Ku, TU30COMBI.
[lonyaBTOHOMHBIE OpraHoMIbl KIETKH: MUTOXOHApHM, IutacTuabl. [IpoucxoxneHue
MUTOXOHJIpUH u tuiactun. Buasl mnactun. HememOpanHble OpPraHoujbl  KIETKH:
puUOOCOMBI, KICTOYHBIN IEHTP, IEHTPHOH, PECHUYKH, KIYTHKA. DYHKIIUA OPraHOUIOB
KJIETKU. Bxitouenus.

SAnpo — perynaropHbiii neHTp kietkd. CTpoeHWe sapa: siaepHas 000JIOuKa,
Kapuoria3Ma, XpoMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.
Jluarpammsl: «Pacnipenenenue XUMHYECKHUX 2JIEMEHTOB B
HEXHUBOUIIPUPOLE», «Pacnpenenenne XUMUUECKUX 3JIEMEHTOB B
KUBOU ITPUPOLE».
Tabmuuel u cxemsbl: «llepuonuueckas TabiuIa XMMHUYECKHX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl Bob», «brocunTes 6enka», «CTpoeHne MONeKyJbl Oeskay,
«Ctpoenue ¢pepmenta», «Hykiennosbie kucnotsl. JJHK», «Ctpoenne mMonekyisl
AT®», «CtpoeHne »yKapuoTHYECKON KIETKN», «CTpoeHne KUBOTHOM KIIETKU»,
«CTpoeHHe pacTUTENbHON KiIeTKu», «CTpoeHHe NpPOKAPUOTUUYECKONW KIIETKHY,
«CTpoeHue a1pa KIETKN», «Y TIeBOAbD, «JIumuasn.
OOopynoBaHue: CBETOBOM MHKPOCKON, 00OpylOBaHME JUIs  MPOBEICHUS
HaOII0ACHNH, U3MEPEHNH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl pacTUTENIbHBIX,)KHBOTHBIX
1 OaKkTepUaIbHbBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUe PadOTHI:

JIaGoparophnas pabora Ne 1. «M3ydyeHne KaTaluTHYECKOM aKTMBHOCTH()EPMEHTOB
(Ha mpuMepe aMmIIa3bl WIK KaTajaa3bl)y.

JIaGoparopHas pabota Ne 2. «/3yueHue cTpoeHUs KIETOK PACTCHUN,)KUBOTHBIX U
OaxTepuil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpernapaTax U UX OMHUCAHHE.

Tema 4. KusHeaeaTeJIbLHOCTH KJICTKH.

OOmeH BemiecTB, WM METAa0OIM3M. ACCUMWISIHS (TUIACTUYECKHT OOMeH) u
TUCCUMHIIALIMS  (PHEpPreTHYecKuii OoOMEeH) — JBEe CTOPOHBI EAMHOTrO MpoIiecca



Merabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrMM B IOHUMaHHUU

MeTabonmu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U rereporpodubIii. Pob depMeHTOB B
oOMeHe BEIIeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunre3. CBeToBast U TeMHOBas (a3bl porocunreza. Peakuuu orocunresa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a JJIs KU3HU Ha 3emuie. BrnusiHue
yCIOBUM cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHHS] €r0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHE OaKTepru. 3HAUCHUE XEMOCHHTE3a TSl )KU3HH
Ha 3emie.

DOHepreTuyeckuii oOMeH B KieTke. PaciienyieHue BeUIECTB, BbIACICHUE U
aKKyMYJIMPOBAHHME SHEPTrUU B KIJIETKE. DTambl 3HEPreTUYecKoro oobmeHa. [nukonus.
bpoxxenne u ero Buabl. KuciaoponHoe OKHCIIEHUE, WIH KIETOYHOE JbIXaHHE.
OxucnurensHoe ¢pochopunrpoanne. IPPEKTUBHOCTH SIHEPTETHUECKOTO OOMEHA.

Peaknun matpuunoro cunHTte3a. ['enetndeckas mHpopmarusa u JIHK. Peanuzanus
TFeHETUYECKON HH(POpPMAIIUH B KJIETKE. | eHeTHUECKHI KO ¥ ero CBOMCTBA. TpaHCKpHITIIHS
— marpuusbiii cunte3 PHK. Tpancnauus — OuocuHTe3 Oenka. DTambl TPaHCISLUU.
KomupoBanue amuHokucnot. Pois pubocom BOnocunTese Oenka.

Hexnerounsie ¢dopmbl xu3HH — BuUpychl. Hcropus oTkpbiTusi BupycoB (/. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M >KM3HEHHOTO IMKJIa BHUpPYcoB. bakrtepuodaru.
Bone3nu pactenuii, ’)kMBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYycaMH. Bupyc nuMmmyHoaeduiura
yenoBeka (BUY) — Bo3Oyaurens CIIM/a.

O6parnas TPaHCKPUIILIUA, peBeprasa u MHTETrpasa.
[IpodunakTrkapacnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUN.
JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbios, J[. . UBanosckuit, K. A. Tumupsizes.

Tabmuupel u cxembl: «Tunsl nuTaHus», «Meradbonusm», «MHUTOXOHAPHI,
«JHepreTuueckuii oomMen», «Ximopormiact», «Dorocunresy», «Ctpoenue JHK»,
«CTpoeHnue u pyHKIMOHUpOBaHUE reHay, «CunTte3 0enka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarun», «Ctpoenue u xusHeHHbIH nuki Bupyca CIIM/la,0axtepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: moaenu-anuinkanuu «Yasoenue JHK u Tpanckpummsy,
«buocunres 6enkay, «CTpoeHHe KIeTKH», Moaenb cTpykTypbl JTHK.

Tema 5. Pa3MHoOKeHNE M HHANMBUIYAJIbHOE PAa3BUTHE OPTraHU3MOB.

KnetouHslif UK, UM )KU3HEHHBIN MK KiIeTku. MHTepdaza u murto3. IIpoueccsl,
nporekaomue B HHTepdasze. Perumkamus — peaknuss marpuuHoro cuHtesa JJHK.
Crtpoenue xpoMocoM. XpOMOCOMHBIA Ha0Op — KapHOTHUIL. [[UTIJIOMIHBIN U TaruIOWTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuiabl. L{UTOIOrHUECKHE OCHOBBI PAa3MHOXKEHUS U
MHIVBUAYAJIBHOTO Pa3BUTHUS OPIaHU3MOB.

Henenune kinetkn — muto3. Ctaaun murtosa. [Ipoueccel, mporcxoasdiue Ha pa3HbIX
CTaauAX MUTO3a. bruonoruuecknuii CMbpICI MUTO3A.

[IporpamMmmupyemas rudesb KIeTKH — arnonTo3.
@opMbl Pa3MHOXKEHHUSI OpPraHM3MOB: Oecrosioe M mojoBoe. Buael OGecrosoro



pa3MHOXXEHHUS:  JeNieHHe  HaJABOe, I[OYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
CopooOpa3oBaHUe, BETeTATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHUPOBAHHE
OpPraHHU3MOB, €r0 3HaYEHHE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIIONOTO.

Meiio3. Craguum wMeio3a. Ilpoueccel, npoucxopsiiue Ha CTagusx MeHosa.
[ToBenenue xpomocoM B mernose. KpoccuHroBep. buosiornyeckuil CMbICH U 3HA4YCHHUE
Meno3a.

I'amerorenes — mpouecc o0pa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [losoBbie
JKEJe3bl: CEMEHHUKHU W sIMYHUKU. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ouy, SHIEKIETKA) — cliepMarorene3 u oBoreHe3d. OCOOEHHOCTH CTPOCHUS
SHUIIEKIIETOK U criepMaTo3ouoB. Omnonorsopenue. [laprenorenes.

NupuBunyanbHOEe  pa3BUTHE (oHTOTEHE3). DOMOpHOHaNbHOE  pa3BHUTHE
(oMOpmorene3). Jrambl 3MOPUOHATBHOTO PA3BUTUS y TO3BOHOYHBIX IKHBOTHBIX:
npobneHue, racTpyisus, opraHorenes. lloctamOpuonanesHOe pa3BUTHE. THIIBI
MOCTAMOPHUOHANIBHOTO Pa3BUTHUS: MPSAMOE, HENpAMOe (JIMYMHOYHOE). Bnusuue

Cpclbl HAa pPa3BUTHC OPraHU3MOB, (I)aKTOpLI, CIIOCOOHEBIE BBI3BIBATD BpO)KI[éHHLICypOI[CTBa.
Poct un pa3sBUTHUC paCTeHI/Iﬁ. Onrorenes OBCTKOBOI'O paCTCHUA: CTPOCHUCCECMCHU,
CTaauu pa3BUTHUA.

JdeMoHCcTpanuu:

Tabmuet u  cxembpl: «@DOpMBI  pa3MHOXKEHHUS  OpPraHU3MOBY,  «J[BoiHOE
OIUIOJIOTBOPEHHE Y LIBETKOBBIX pAaCTCHUN», «BeretaTuBHOE pPa3MHOXKEHHUE PACTCHHIN»,
«/lenenune kierku Oakrepuit», «CTpOEHHME IOJIOBBIX KIIETOK»,

«Ctpoenue xpomocombl», «Knerounsii nukimy, «Permnmukanus JIHK», «Murtosy,
«Meiio3y, «lIpsamoe u HenpsiMoe pa3BUTHEY, «[ aMeTOreHe3 y MIEKOIUTAIMNX U YEJIOBEKAY,
«OCHOBHBIE CTaIMM OHTOT'€HE3a.

Ob6opynoBanue: MUKPOCKOII, MHKpOIpenaparsl «CnepmMaTo30ubl
MJIEKOITUTAIOIIET O, «SIieKIIeTKa MIEKOUTAIMIEeroy, «KapruokuHes B KJIETKaxX KOperika
JIyKa», MarHuTHas MoJenb-amminkanus «Jlenenue knetkw», moxaens JJHK, monens
MeTaazHON XPOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUe PadoThI:

JlaboparopHast pabota Ne 3. «Habnronenne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
JlaboparopHas pabota Ne 4. «l3ydeHue CTpPOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciaeacTBeHHOCTh M H3MEHYHUBOCTh OpraHMu3mMoB.

IIpeamer u 3agauu re”Hetuku. Mcropus pasButus reHetuku. Poiab HUTONIOrUU U
SMOpHUOJIOTUH B CTAHOBIIEHWH T'€HETUKH. BKian poccuicKHUX U 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETUKU. MeToapl TeHEeTUKH (TMOPHI0JIOrMYecKUi, IMTOr€HETUYEeCKUH,
MOJIEKYJISIPHO-T€HETUYECKHI). (OCHOBHBIE TI'€HETHMYECKHE IMOHATUA. [ eHeTudeckas
CUMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKPEILUBAHUM.

3aKOHOMEPHOCTH HAaclIeJJOBaHUsI TMPU3HAKOB, ycTaHOBIeHHble [. Menaenem.



MonorubpuaHoe CKpenuBaHue. 3aKOH €IMHO-00pasusi THOPUIOB MEPBOTO MOKOJICHHS.
[IpaBmiio ntoMuHUpPOBaHUS. 3aKOH pacIlEIUIEHUs] MPU3HAKOB. [ MIIOTE3a YUCTOTHI ramer.
[TosiHOE U HENMOJIHOE TOMUHUPOBAHHUE.

JurnbpuiHoe CKpeuMBaHUE. 3aKOH HE3aBHCHMOIO HACJIEJOBaHUS IPU3HAKOB.
[{uToreHeTM4ecKue  OCHOBBI ~ JWTHOPUAHOTO  CKpEIIMBaHMA.  AHATU3UPYIOIIEe
CKpeluuBaHue. lcronb3oBaHMEe aHAIM3UPYIOIIETO CKPEIIMBAHMS Ul  ONPEICIICHUS
TeHOTHUIIa 0COOU.

CueruieHHoe HaciieioBaHue Npu3HakoB. Pabora T. Moprana 1o cLeIIEHHOMY
HacJleJ0BaHHI0 TeHoB. Hapylenue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHUECKHE KapThl.

I'enernka nona. XpOMOCOMHOE OINpeZeiieHue Ioia. AyTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['oMoraMeTHele U reTeporaMeTHble opraHu3msl. HacienoBaHMENpr3HAKOB,
CLICTUIEHHBIX C IOJIOM.

N3menunBocTh. Bujbl NI3MEHUNBOCTH: HEHACJIECTBEHHAs U HacjencTBeHHas. Ponb
Cpelpl B HEHACIIEJCTBEHHOM HW3MEHUYMBOCTU. XapaKTEPUCTUKA MOJU(PUKALNOHHON
U3MEHUYMBOCTH. BapnanmoHHbIN pal U BapuanMoHHas KpuBas.HopMma peakiuu npusHaka.
KonnuecTBeHHple M KadyeCTBEHHBIE IPU3HAKM M HUX HopMma peakuuu. CBolicTBa
MOTU(UKATMOHHONW N3MEHUYUBOCTH.

HacnencrBennas, wiM reHoTUNMYecKas, HW3MeH4YMBOCTh. KomOuHaTuBHAs
M3MEHYMBOCTh. Melo03 M MOJ0BOM mpolecc — OCHOBa KOMOMHATUBHOM M3MEHYHMBOCTH.
MyranuonHass u3MeH4YMBOCTh. Kiaccudukanuss MyTanuil: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YacTtora W TpUUMHBI  MyTanuil. Myrarennsile  (akTopel.  3aKOH
TFOMOJIOTHYECKHX PSAOB B HaciaeACTBEHHOM n3MeHunsocty H. 1. BaBuiosa.

BHesepHast HaCJIEeICTBEHHOCTh U U3MEHYNUBOCTD.

I'enernka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA:
TeHEAJIOTHYEeCKUH, OJNM3HEIOBbIN, UTOTeHETHYEeCKUH, OMOXHMHUYECKUH, MOJIEKYIISIPHO-
reHeTnyeckuii. CoBpeMeHHOE ONpeIeIeHHe TeHOTHUIA: IOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBaHWE, B TOM uyucie ¢ nomombto [II{P-ananmusza. HacneacTtBeHHbie
3a0ojeBaHMs  4YelloBeKa: TeHHble  Oone3HHM, OOJe3HM ¢  HaClIeJACTBEHHOMU
IPEIPACIOI0KEHHOCTIO, XPOMOCOMHBbIE Oosie3Hn. CoMaTHUeCKHE M TE€HEpaTUBHBIE
Mytauuu. CTBOJIOBBIE KIETKH. [IpuHIUNBI 310poBOro o0Opa3a KH3HHU, JAMATHOCTHKH,
npopUIaKTUKM W JIeYEHUS  TEeHEeTHYecKuX Oone3Hed.  Menuko-reHeTnyeckoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MENMIMHCKONW T'€HETUKH B MPEAOTBPAILECHUU U JICYEHUU
TeHETHYECKUX 3a00JIeBaHNi YeIoBeKa.

JdeMoHCcTpauu:

IToptpersr: I'. Menpnens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBunos.
Tabmuuer 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAaHHE M €ro IIUTOTEHETHYeCKas
OCHOBa», «3aKOH pacUICIUICHUs] M €ro LUTOreHETHYeCKas OCHOBa», «3aKOH UHCTOTHI
rameT», «luruopuaHoe CKperuBaHue»,
«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUAY, «Meio3,
«B3auMoznencTBue ajIeNbHBIX TEHOB», «l'€HETMYEeCKHE KapTbl PACTEHH,
KUBOTHBIX M YeJIOBeKay, «I eHeTuka monay, «3akOHOMEPHOCTH HaCJe0BaHMsI, CLEIUIEHHOTO C



nojoM», «Kapuotunsl 4eaoBeka U )KMBOTHBIX», «Buabl n3MeHUBOCTHY, «MoaupuKaoHHast
U3MEHYNBOCThY, «HacnenoBanue pesyc- pakropay, «I'enetuka rpynn KpoBu», «MyTalioHHas
WU3MEHUYUBOCTbY.

ObopynoBanue: MOZEJIH-alIInKalu1 «MoHorubpuaHoe CKpELIMBaHUE»,
«Henomnoe JOMUHUPOBAHUEY, «Iurubpunnoe CKPECILUBAHUEY, «IIepexpécr
XPOMOCOM», MHUKPOCKOII u  Mukpomnpemnapat «/[pozoduna» (Hopma, MyTanuu

(GOpMBI KPBUTBEB U OKPACKH Tema), Tepoapuit «I'opox moceBHOI.
JlabopaTopHble M PpaKTHYeCKHEe PadoThI:

JlaGopaTopHas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTUOPUIHOTO CKPEUIUBaHUS Y IP030(HIIbI Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlaboparopHas padora Ne 6. «M3yuenne Moau(pUKAITMOHHON U3MEHUNBOCTH,
MMOCTPOEHUE BapUALMOHHOIO PsAJIa U BAPUALMOHHOW KPUBOMN».

JlaboparopHas pabota No 7. «AHanu3 mMyTtanuil y Apo30¢uibl Ha TOTOBBIX
MUKpOTpernaparax.

[IpakTuueckas pabota Ne 2. «CocraBneHue U aHalu3

POJIOCTIOBHBIXYETIOBEKAY.

Tema /. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknus Kak HayKa M MPOLECC. 3apOKICHUE CEeIEKINHU U JomecTukanus. Yuenue H. 1.
BaBunoBa o IeHTpax MNPOMCXOXKIEHUS M MHOrooOpas3usi KyJIbTypHbIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOpOa, ITAMM.

CoBpeMeHHbBIE METOIbl CeNeKIMU. MaccoBbIlii UM WHANBUAYAIbHBI OTOOpPHI B
CEJIeKIIMM pacTeHUud W KUBOTHBIX. OIleHKa JKCTepbepa. bBIM3KOPOACTBEHHOE
ckpenuBanue — UHOpuAMHT. Yucras nunusa. CKpenmBaHue YMCThIX JIMHUM. ['eTeposuc,
unu tuOpuaHas cuina. HeponacTBeHHoe ckpemmBaHue — ayTOpuaunr. OtaanéHHas
rubpuamnzanys u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U TMOJY4YeHHE MOJUIIIIOUIOB.
JlocTHKEeHHSI CeNIEKIIUU PACTEHHI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib Mpou3BocTBA. [ eHHAs HHXKEHEPHUs. DTambl CO3IaHUs
pexkomOunanTHoM JIHK u Tpancrennsix opranu3moB. Kierounas umxenepus. Kierounsie
KYJIbTYpBI. MUuKpOKIIOHAIBHOE pa3MHOKEHUE pacTeHui. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB. OKOJOTMYECKHE U
studeckue rnpodseMel. MO — reneTnuecku MOAUPUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpersr: H. Y. Basunos, Y. B. Muuypun, I'. /. Kapneyenko, M. @.1BaHoB.

Tabmuupl U cxembl: kKapTa «LIeHTpbI MPOUCXOXKIEHUS W MHOTO00pa3usi KYJIbTYPHBIX
pacteHui», «[lopoapl ToMaIHUX )XKUBOTHBIXY», «COpTa KYyJIbTYPHBIX pacTeHU», «OTnanéHHas
rubpuam3anusy, «Padoter akagemuka M. @. BaHoBay,

«[lomumnmonausi», «OOBEKTH OMOTEXHONOTHNY, «KIeTouHbIEe KYyIbTYphl H KIIOHUPOBAHHEY,
«KoHcTpynpoBaH#e U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKUA TUIOJJOB M KOPHETUIOAOB AWKUX (GOPM M KYIbTYPHBIX

COPTOB pacTeHui, repdbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U IpaKTHYeCKUe PadoThI:

SKCKprI/Iﬂ «OCHOBHBIE METOABI U AOCTUIKCHUA CCICKINU paCTeHI/Iﬁ N ) XKUBOTHBIX (Ha



CEJIEKLIMOHHYIO CTAaHIUIO, IUNIEMEHHYIO (DepMy, COPTOUCHBITATENbHbIN Yy4acTOK, B TEIIMYHOE
XO03sICTBO, J1a00PATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA).

11 KITACC

Tema 1. DBosIOLIMOHHASE OMOJIOTHS.

[IpennochuIKu BOSHUKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIIOLUOHHASITEOPUS U
e€ Mecto B Onosiorud. BiusiHue 5BOIOIMOHHON TeOprr Ha pa3BUTHE OUOJIOTUU U IPYTHX
HayK.

CBunerenbctBa  sBoyonuu.  [laneoHTonormueckue:  MOCIIENOBATEIbLHOCTD
MOSIBJICHUST BHJIOB B  IMaJICOHTOJIOTMYECKON  JICTONMCH, TEPEXOAHbIE  (OPMBL.
Bbuoreorpaduyeckue: cxoncTBo U paznuyne ¢payH u (aop MaTepuKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOJACTBA U Pa3IUyusi SMOPHOHOB pa3HBIX  BHUJIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIC,  AHAJIOTMYHBIE,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE:  CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTU U OCHOBHBIX META00IMUECKUX ITYTEH y BCEX OPraHU3MOB.

OpomrormonHas Teopust U. Jlapsuna. [Ipeanockuiki BOSHUKHOBEHUS JapBUHU3MA.
JIBUKyIre Cuilbl 3BOJIOLMM BHAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IMpU
OTrPaHUYEHHOCTU PECYPCOB, HEONPEAENEHHAs U3MEHUNBOCTh, OOPH0A 3a CYLIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast teopusi 3Bomtonuu (CTD) u e€ OCHOBHBIE MOJOKEHUS.

MuxkposBosrorus. [lomynsius Kak equHUIA BUIa U SBOJTIOIIH.

JIBrokymue cuibl ((hakTOphl) HIBOJIIOIMN BUIOB B pUpoie. MyTallMOHHBIN MPOIIECC
Y KOMOWHATUBHAS M3MEHYMUBOCTE. [1OMyIISIIIMOHHBIC BOJIHEI U Ipeid reHoB. M3omsanus u
MUTpaIus.

EctectBeHHbIil 0TOOp — HampaBistouuii gaxtop 3Bomroruu. DopMbl €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCT,  OPraHU3MOB  Kak  pe3ynbTar 3Bojtonuu. [lpumepsl
npucnocoOIeHu y opraHu3MoB. ApoMopho3bl U UANO-aAaNTAIUH.

Bun u Bunoob6pazoBanue. Kputepuu Buga. OcHoBHBIE (OpMBI BUOOOPA30BAHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkposBomtorusi.  Popmbl  3BOoMOIMM:  QuUIETHYECKas,  JUBEpreHTHas,
KOHBEPTeHTHas, mapauienbHas. HeoOpaTuMocTh 3BOIOIUY.

[IpoucxoxaeHne  OT  HeCHEMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromias
cnenuanusanus. AganTuBHas pajualus.

JdeMoHcTpanuu:

[Toptpersr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoibIlin
MMO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIIN 0TOOPY», «MHOr0OOpa3ue COPTOB PACTCHHIN»,

«MHorooOpa3ue TopoJ KHUBOTHBIX», «llomymsimum», «MyTannoHHAasT W3MEHYUBOCTHY,
«Apomopdo3ely, «anoaganranun», «OOmas IereHeparus,



«/IBmkymme cwibl 3Bomonuuy», «Kapra-cxema wapmpyra nyrtemectBus Y. [lapBunHay,
«bopbba 3a cymectBoBanue», «lIpucIOCOOIEHHOCTS OPraHU3MOBY,
«["eorpaduueckoe BunooOpa3oBaHue», « IKOJIOTHIECKOE BUA00OPA30BaHUEY.

ObopynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3JIMYHBIMH THUIIAMU OKpPAcKH, HabOp
IUIOIOB U CeMsiH, KoJulekuus «[Ipumepsl 3allUTHBIX MPHUCIIOCOOICHUN Yy >KUBOTHBIXY,
MoJiesib «OCHOBHBIE HAIpPaBJICHUS 3BOJIOLMKY», 00bEMHAs MOEIb

«CtpoeHue roJoBHOTO MO3Ta MO3BOHOYHBIX .

Bbuoreorpaduyeckas kapra mupa, KOJIeKIHus «POpMbl COXPaHHOCTH MCKOIIAEMBIX
KUBOTHBIX M pacTeHuil», Monenb anmukanus «llepekpéct XpomMocom», BIaKHbIE
npenaparel  «Pa3ButHe  Hacekomoro»,  «Pa3BuTHe JATYIIKH», MHUKpOIIpenapar
«po3oduna» (Hopma, MyTaluu GOPMBI KPBLUTBEEB H OKPACKH TEJIA).

JlaGopaTtopHble H NpaKkTHYeCcKHe padoThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOPGHOIOTHIECKOMY
KPUTEPHION.

Jlaboparopnast pabotra Ne 2. «OmnucaHue NPUCITIOCOOIIEHHOCTH OpraHu3Ma ueé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HnKHOBeHNE M pa3BUTHE KU3HM Ha 3emuie.

JloHayuHbBlE TPEICTABICHHUS O 3apOXKICHMM kU3HU. HayuHbple rumoresbl
BO3HUKHOBEHUS >KU3HU Ha 3emJe: abMoreHe3 M maHcrepMus. XUMHUYECKash 3BOJOLHUS.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAILHOE
MOATBEPKIEHNE XMMHUECKOH 3Botoliny. HayanpHble 3Tanbl 0M0I0rM4eCcKOi SBOIOIUH.
I'unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHME
IIPOTOKJIETKH. [IepBbie KieTKH U UX 3BoJOLUA. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

PasButne xm3Hu Ha 3emusie mo spam u nepuoaaMm. Karapxeil. Apxelickas u
npoTepo3oiickas 3pbl. [laneo3oiickas spa u e€ mepuoapl: KeMOPUICKUNA, OpJOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so3o0lickas 3pa U €€ Mepuobl: TPUACOBBIN, FOPCKUM, MeToBoW. KaliHo30icKast

3pa U €€ MEepHoJIbl: MaJIEOT€HOBbI, HEOTCHOBBIN,

AQHTPOIIOrCHOBBIM.

XapakTepucTUKa KIMMaTa M TEOJIOTMYECKUX HpoueccoB. OCHOBHBIE 3Tallbl
9BOJIIOLIMM PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMop(03bl Yy pacTEHUI U KUBOTHBIX.
ITosiBiieHUE, pacuBET U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue »5Bojouuu. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OBonronus 4yenoBeKka. AHTPONOJIOTUs Kak Hayka. Pa3BuTue mnpeacraBieHUil o
IIPOUCXOXKACHUN 4esloBeKa. MeToapl n3ydeHusl aHTpornoresesa. CxoAcTBa U pa3ianyus
YEJIOBEKA U JKUBOTHBIX. CUCTEMATUYECKOE MOJI0)KEHHUE YETIOBEKA.

JiBmxymue cuiibl (pakTopbl) aHTpornorenesa. HacneacTBeHHass U3MEHYHBOCTh U
ecTecTBeHHbII 0TOOp. OOIIecTBeHHbIH 00pa3 >KM3HM, HU3TOTOBIEHHE OPYIHH Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU D3BOJIOLMUHU 4YEJIOBEKA: AaBCTPAJIONUTEKH, YenoBek
ymenbiid, YemoBek mnpaMoxXonsamuii, YenoBek HeaHIEpTaIbCKUM, YeloBeK pa3yMHBIN.



Haxonku nckomaeMbIX OCTAaTKOB, BpeMsl CYILECTBOBAHUS, O0JACTh PACIpPOCTPAaHEHMS,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OpyIusl.

YenoBeueckne packl. OCHOBHBIE OOJNBIINE pachl: €BpPONEOMAHAs (eBpasuiickasi),
Herpo-aBcTpajlouHasl (3KBAaTOpHaibHAsl), MOHIOJIOMJHAs (a3MaTCKO-aMepHKaHCKast).
UYepTbl NPHUCIOCOOJIEHHOCTH MPEACTaBUTENEH 4YeIOBEYECKHMX pac K  YCIOBHUAM
cymectsoBanus. EnMHCTBO yenoBedeckux pac.Kpuruka pacusma.

JdeMoHcTpauMu:

[Moptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.lapsuH.
Tabnuip! U cxeMmbl: «Bo3HukHoBeHHe COMHEYHOM CHUCTEMEBI», «Pa3BuThe
OpPraHUYECKOT0 MHUpay, «PacTurenpHas KJIETKaY, «KuBoTtHas
KJIETKAa,

«[Ipokapuornueckass kierka», «COBpeMEHHas CHCTEMa OPraHHYeCKOro MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YelOBeKa M 4YeJIOBEKOOOPA3HBIX O0E3bsIHY,
«OCHOBHBIE MeCTa TMaJCOHTOJIOTUYECKHX HAXOJOK IPEIKOB COBPEMEHHOTO YeIOBEKay,
«peBneitmne mroan», «/pesHue monuy», «llepBbie coBpeMeHHBbIE TOANY, «UemoBedeckue
pachbl».

Ob6opynoBanue: Mmynsmku «lIpoucxoxaenue dyenoBeka» (OIOCThI aBCTPAJIONMUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CIENKH WIM HU300paKeHHs] KaMEHHBIX
OpyIuil  MEepBOOBITHOTO yenoBeka  (KaMHHU-YOMNIEphl,  pyOuia, cKkpebuia),
TEOXpPOHOJIOTHYECKass Tabnmuma, KoJulekuusi «DOpMBI  COXPaHHOCTH —HMCKOIAeMbIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble M MpaKTHYeCKHE PA0OTHI:

[Tpaktnyeckas pabora Ne 1. «l3ydyeHHe HCKOMAaEMBbIX OCTaTKOB pacTeHUH H
KUBOTHBIX B KOJUIEKIIMSIX».

OKcKypcus « IBONIOLUSA OPraHUYECKOro MUpa Ha 3eMiIe» (B €CTECTBEHHO- HAyUHBIN
WIN KpaeBeT4ecKuil My3ei).

Tema 3. Opranusmbl U OKpYy:Kamouiasi cpeaa.

DKoJorusl Kak Hayka. 3ajadd U pasfenbl SKOJIOrMU. MeToabl 3KOJOTHYEeCKHX
HCCIIEIOBaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMs OpraHU3MOB: BOJHAs, HA3eMHO-BO3/YyILIHAs, IOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Oxonornueckue  ¢akropel.  Knaccudukanust — skojoruueckux — (PaxTopoB:
abuoTuueckue, ONOTHUECKHUE U aHTponoreHHble. JleficTBre 3KoIornyeckux (pakTopoB Ha
OpPTraHU3MBI.

AbGunornueckue (QGaxkTOpbl: CBET, TEMIIEpPaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHust opraHu3MoB K JIeHCTBUIO abumoTuyeckux ¢aktopoB. buonormueckue
PUTMBL.

buotnueckue daxkrtopsl. Buapl OnoTHUecKMX B3aUMOJEHCTBUN: KOHKYpPEHIHS,
XHUIIHAYEeCTBO, cuMOnMo3 u ero Qopmbl. Ilapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHPAHCTBO, HAXJI€OHNYECTBO). AMEHCAIN3M, HEUTpaJIn3M. 3HaUeHHE
OMOTMYECKMX B3aMMOJAEHCTBHM JJIs1 CYIIECTBOBAaHMUSA OPraHU3MOB B INPUPOIHBIX
coo0IeCcTBaXx.



OKOJIOTHYECKHE XapaKTEPUCTUKH MOMYJANUUA. OCHOBHBIEC NTOKA3aTEIUIIONYIIALAN:
YHUCJIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUrpauus. JuHaMuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemMoHcTpanum:

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

Tabmuupr n cxemsl: kapta «lIpuponmusie 30HBI 3emmn», «Cpeabl oOuUTaHUS
opraan3moBy, «@otoneproanzmy, «llomynsanumny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
HOMYJISIUY HHPY30pUH-Tyhenbkny, «lIumesbie nenmy.

JlaGopaTtopHble H NpaKkTH4YecKUe padoThI:

JIaboparophast padora Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTECHHUIN M3Pa3HBIX
MECT OOUTaHUSY.

JlaboparopHnas padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOBKOJIECYCA.

[Tpaktuyeckas padora Ne 2. «[Toacu€T MIOTHOCTH MONYISIIANA Pa3HBIX BUOB
pacTeHun».

Tema 4. Coo011ecTBa M IKOJOTHYECKHE CUCTEMBI.

CooOmiectBo opraHu3mMoB — OuonieHo3. CTpykTypbl OuolleHO3a: BHJOBas,
IIPOCTpaHCTBEHHas, Tpopuueckas (nuuiesas). Buab-nomunanTsl. CBsi3u B OMOLIEHO3€.

Dkosornyeckue cuctemsl (3kocucteMsl). [TonsTHE 00 SKOCHCTEME 1 OHOT€OLICHO3E.
qDYHKIII/IOHaJII)HI)IG KOMITOHCHTBI 3KOCHUCTCMBIL: IMPOAYULCHTEI,

KOHCYMEHTHI, pelylieHThl. KpyroBOpoOT BellecTB U MOTOK SHEPTuu B sKocucteMe. Tpoduueckue
(nmuieBbie) ypoBHU 3KOocHcTeMbl. [TumieBsblie nenu u ceti. OCHOBHBIE MTOKA3aTeIN SKOCUCTEMBI:
OuomMacca, MPOIYKIUS. DKOJIOTHUYECKHE MUPAMUJIBI: MPOIYKIUU, YUCICHHOCTH, OMOMACCHI.
CBOICTBa HKOCHCTEM: YCTOWYHBOCTD, CAMOPETYJISIIIHSL, pa3BuThe. CYKIIECCHS.
[Ipupoansie 3KocUCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO WM
IIMPOKOJIMCTBEHHOT'O JIeca.
AHTpPOIIOTEHHBIE  3KOCHCTEMBI.  ATPO’KOCHCTEMBI.  YPOOIKOCUCTEMBI.
Bbuonorudeckoe u xo3sicTBEHHOE 3HAUE€HHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpa3zue kak pakrop ycroiunBoct s3xocucteM. CoxpaHeHue OHOI0rH4ecKOro
pa3zHooOpasus Ha 3emiie.
Yuenue B. U. Bepaanckoro o 6uocdepe. ['panutipl, coctaB u CTpyKTypa Ouocqepsl.
Xusoe BemiectBo u ero GpyHkuu. OcodbeHHOCTH OUOCPEpPHI KaK IN100aTbHON 9KOCUCTEMBI.
Jlunamuyeckoe paBHOBecHe U oOpaTHas CBs3b B Ouochepe.
KpyroBopoTsI BeliecTB 1 OMOr€0OXUMHUECKUE IIUKIIBI JIEMEHTOB (yIiiepoja, a30Ta).
3oHanpHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.
YenoeuecTBo B Onocdepe 3emian. AHTPONOreHHbIE U3MEHEHUs B Ouocgepe.
['moGanpHbIE KOTOrHYECKHE TPOOIEMBI.
CocymecTBoBaHME PUPOABI U YenoBeuecTBa. CoxpaHeHue OHopazHo0Opa3us Kak
ocHOBa ycToiumBocTH Omochepsl. OCHOBA PAalMOHATIBHOTO YIIPABJICHUS MPHPOTHBIMU
pecypcamu M UX UCHoJIb30BaHue. JlocTikeHUs: OMOJIOTHH U OXpaHa MIPHPO/IBL.

JdeMoHCTpauu:
[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.



Tabmuubr u cxemsl: «IlumeBbie nenuy», «bUOIEHO3: COCTaB M CTPYKTYpay,
«[Ipuponusie coobmectBay, «llenu mnuTaHus», «IKOJOTHUYECKAsT MUPAMUAAN,
«buocdepa n yenoek», «IKocucTeMa MHUPOKOJIUCTBEHHOTO Jeca», «DKOCHCTeMa XBOWHOIO
necay», «buoneno3 Bogoémay, «ArpoueHos», «l[IpumepHble aHTPONOreHHbIE BO3ACHCTBUS Ha
npupoay», «BakHeilllne MCTOYHUKM 3arpsi3HEHMsI BO3[yXa W TPYHTOBBIX Boay», «llouBa —
Ba)XHEHIIass cocTaBisiiomas Ouocdepb», «PakTopsl Aerpaganuud MouBy», «llapHUKOBBIHA
apdexTy, «PaKTOpsl PaIMOAKTUBHOTO 3arpsi3HeHHs  Ouocdeprr», «OOmas CTpyKTypa
o6uochepsl»,

«Pacnpoctpanenue xku3HH B Ouocdepe», «O30HOBBIA d3kpaH Ouocheps»,
«Kpyrosopot yriepona B 6uocepe», «Kpyropopor a3ora B IpupoIe».

Ob6opynoBanue: Mojenb-anminKanus «TunuuHabsie OMOLIEHO3B», TepOapuit
«PacturensHble  cooOmecTBa», Koiekuuu «buouenosy», «Bpenurtenn — BakHeHIIMX
CENIbCKOXO3SHCTBEHHBIX KYIbTYp», TIepOapuu W KOJUICKIUH pPACTeHHA U JKUBOTHBIX,
NPUHAISKANINE K Pa3HBIM SKOJIOTUYECKUM TPYIIaM OJHOTO BHJA,

KpacHas xkHura Poccuiickoit ~ @enepanuu, u300paxeHUs
OXpaHAEMBbIX BHUJOBPAaCTEHUM U KUBOTHBIX.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUsA ITPOI'PAMMBI 11O
BUOJIOT'MN HA BA30OBOM YPOBHE CPEJHETI'O OBILIEI'O
OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
o0yJaroIMMHUCS ~ MporpamMm  cpegHero  oOmiero  oOpa3oBaHUs:  JMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType JMYHOCTHBIX pe€3yJlbTaTOB OCBOECHHs mpeamera «buomorus»
BBIJIEJICHBl CJIEAYIOUIME COCTABISIOLIME: OCO3HAHHWE OOYYaIOIIMMHUCA POCCUHCKON
IPaX1aHCKOW HJEHTHUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSTEIBLHOCTU H
CaMOOIIPEICJIEHUI0, HAaJIMYUe MOTHUBALMM K OOyYeHHIO OHOJIOTHHM, IeJIeHaINpaBlIeHHOE
pa3BUTHE BHYTPEHHUX YOEXKJEHUH JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJAULIUNA pa3BUTUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4aroluXxcsi PyKOBOJCTBOBAaTbCSI B CBOEH JESATENBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TMPHCYIIUMH CHUCTeME OHOJOTHYECKOro oOpa3oBaHUs, HaJlU4ue
HKOJIOTUYECKOT0 IPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIEIM M CTPOHUTH >KU3HEHHBIE
TIJIaHBbL.

JIndHOCTHBIE pe3y/lbTaThl OCBOEHHUS mpeameTra «buosorus» mocTUralTcs B
€IMHCTBE Y4eOHON U BOCIIUTATEIbHOM JEATENIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUHCKMMH  COLMOKYJIBTYPHBIMH, HCTOPUYECKUMH M JYXOBHO- HPAaBCTBEHHBIMU
LEHHOCTSMH, TPUHATBIMA B OOIIECTBE TMpaBWIaMU M HOPMaMu TIOBEJIEHUS H
CIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHMSI U CAMOPA3BUTHSI, Pa3BUTHUS



BHYTPEHHEH MO3ULUHU JIMYHOCTH, MAaTPUOTHU3MA, yBAXKEHUS K 3aKOHY U IPABOMOPSIKY,
YeJIOBEKY TPYJla U CTapIIeMy ITOKOJICHHUIO, B3aMMHOTO YBa)KEHUS, OEPEKHOTO OTHOIICHUS
K KyJIbTYpPHOMY HACJICIHIO M TpaauLUsAM MHOIOHALIMOHAJIBLHOIO Haponxa Poccuiickoit
denepanuu, NPUPOJE U OKPYKAIOILIEH cpelie.

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUS YyueOHOro mnpeamera «bHONOTHS» HOIKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTb  OOy4aroIUXcs  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEH TMYHOCTH, CUCTEMOU [ICHHOCTHBIXOPUCHTAIIUHN,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM HEHHOCTAM
POCCHUICKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOI'O OMBITa M OIMbITA JIEATEIBHOCTH B
IIPOLIECCE peaIn3allii OCHOBHBIX HAIPABJIEHUN BOCIMTATEIbHON NEATEIbHOCTH, B TOM
YHCJIE B YaCTH:

¢ I'PAKIAAHCKOIO BOCIIUTAHUSA:
C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3HMIMU OOYYarOIIErocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JICHA POCCHICKOTO O0IIECTRA,;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
[IPaBOIOPAIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUYECKOM AESITEILHOCTHU IIPU CO3/IaHUU YUEOHBIX IPOEKTOB,

peleHnH y4yeOHBIX M [T03HABATENIbHBIX 33124, BBINOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBaTb B CBOUX JEHCTBHSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUSA JIIOJIEH C pa3HBIMU YOEXKIEHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMU U COLIUAIBHBIM
IIOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOT'O BBIMOJIHEHMS YUEOHBIX,
ITO3HABATEJIBHBIX M MCCIIEIOBATEIbCKUX 3a]a4, YBA)KMTEJIBHOI'O OTHOLIEHUS! K MHEHHIO
OIMIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOITPOCOBOMOJIOTHUECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM E€ATEIBHOCTH,

¢ NMATPHOTUIECCKOIO BOCIMTAHUA:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HWISHTHUYHOCTU, MATPUOTHU3MA,
YBaXXEHUSI K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepen PoauHo, ropaoctu 3a
CBOM Kpal, cBOWO PoauHy, CBOM S3bIK M  KYyJIbTYpy, HIPOIUIOE M HACTOSAIIEE
MHOTOHAllMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUIO M MaMSATHUKAM HIPHUPOIbI,
JTOCTHKEeHHSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMoJIOTHH, TIOHMMaHUS 3HAYCHHUS OWOJIOTMH B TIO3HAHWW 3aKOHOB MPUPOJBI, B JKU3HHU
YeloBeKa M COBPEMEHHOTO 00IIIeCTBa;

uaeitHas yOexXAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O u 3amuTe OteuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

¢ JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS:

OCO3HaHHE IyXOBHBIX [IEHHOCTEH POCCUICKOro Hapoia; CPOPMUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O ITOBCACHUS;

CIIOCOOHOCTD OIICHUBATh CUTyallUI0O W INPHUHUMATb OCO3HAHHBIC PCHICHUA,



OPUEHTHUPYSICh HAa MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;
OCO3HaHUE JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIIET0; OTBETCTBEHHOE
OTHOIIEHUE K CBOMM POIUTEINSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEHHON KU3HU B COOTBETCTBUH C TPAJAMIIMSIMU HAPOJIOB
Poccuu;

® I3CTETHYECCKOIO BOCIIMTAHUSA
ACTETUYECKOEC OTHOIIEHHE K MHpPY, BKJIIOYAsh 3CTETHKY ObITa, HAaydyHOTO |
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOLIEHUH;

IIOHMMAaHHUEC OJSMOIIMOHAJIBHOI'O BOSH@ﬁCTBHH JKHBOM Npupoabl H eé LOEHHOCTH,
TOTOBHOCTb K CAMOBBIPAXXCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPECMJICHUC
IMPOSABJIATH KaUCCTBA TBOp‘-ICCKOfI JIUMYHOCTH,

e (pU3NYECKOr0 BOCHUTAHUA, POPMHUPOBAHUA KYJIbTYPbI

3A0POBbS UOMOIIMOHAJIBHOI'O 6.]13FOI[0J1yql/lﬂ:

MMOHMMAaHUE W pean3alus 3J0pOBOr0 M 0€30MacHOro odpasza >KU3HU (370POBOE
MUTaHUe, COONIOJICHUE TUTHEHHYECKUX MpaBWI M HOPM, COATaHCUPOBAHHBIA PEXHUM
3aHSATUN U OTIbIXA, peryyspHas GuznyecKas akTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOUICHUSI KCOOCTBEHHOMY (PH3UYECKOMY U ICHXUYECKOMY 370POBBIO;

MOHMMaHKE IIEHHOCTH MPAaBUJI MHIWBUAYAILHOTO M KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHWE TOCIEACTBHM M HENPHUATHS BPEIHBIX MpHUBBIYEK (yHmoTpebieHus
QJIKOT0J151, HAPKOTHKOB, KypEeHHUSI);

® TPYAOBOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYAOI00HE; TOTOBHOCTh

K aKTUBHOM N1eATEIbHOCTH TEXHOJIOIMYECKOH M COLMaIbHON

HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITEIILHO BBITOJIHSATH
TaKyIo JeSITeTHHOCTD;,

UHTEpEC K PAa3IUYHbIM cdepaM NpodecCHOoHaTbHON JeATeTbHOCTH, YMEHHE
coBepLIaTh OCO3HAHHBIN BBHIOOP Oyayliel mpodeccur M pearn30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BaHUIO HA MPOTSKEHUU
BCeM KU3HU;

® JIKOJOI'NIECKOI'O BOCIIMTAHUA:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HMCTOYHHKY JKM3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHSA  OKOJOTMYECKOM  KYJIbTYphl:  NPUOOPETEHHE  OIbITa
TUTAHUPOBAHMSI TOCTYIKOB M OIIEHKH MX BO3MOXHBIX IOCIEACTBUI JIs1 OKpYXKarolein
Cpensl;

OCO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U MyTel nXperieHus;

CMOCOOHOCTh MCHOJB30BaTh MPUOOpETaeMble MPH U3YUYEHUH OHOJIOTUU 3HAHUA U
YMEHUS TPHU pEIIeHUH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJIOINOIB30BaHHEM
(cobmroeHne mpaBWII IOBEJICHHS B TIPUPO/IE, HATIPABJICHHBIX HA COXPaHEHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BUIOB, IKOCHCTEM, OnOChEpHI);



AKTUBHOE HENPUATHE NECHUCTBUM, NMPUHOCAIIUX BPEN OKPYKAIOLICH IPUPOSHOU
cpele, YMEHHE IPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTMYECKHE IOCIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIATh UX;

HaJIM4Me Pa3BUTOI0 SKOJIOIMYECKOT0 MBIIUICHHUS], IKOJIOTHYECKOMN KYIbTYpBI, OIIBITA
JEATEIbHOCTH 3KOJIOTMYECKOM HAIPABICHHOCTH, YMEHMS PYKOBOJCTBOBATHCS HMMH B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHONW U COLIMAJIBHON IIPAKTUKE, TOTOBHOCTH K Y4acCTHUIO B
IIPAKTUYECKON AESITEIbHOCTH IKOJIOTHYECKOM HAIIPaBICHHOCTH;

¢ NEHHOCTH HAYYHOI'O IO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M OOILIECTBEHHOW NPAKTHKH, OCHOBAHHOIO Ha JUAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHNE SI3BIKOBOM M YHUTATEJIbCKOM KyJIbTYphl KaK CpEICTBa
B3aUMOJCUCTBUS MEKY JIIOJIbMH U ITIO3HAHUS MUDPA;

MOHUMAaHHE CTIeU(PUKN OMOIOTUN KaK HAyKH, OCO3HAHHUSI €€ pOJi B POPMHUPOBAHUHT
palMOHAIBHOIO HAYYHOT'O MBIIIICHHUS, CO3/IaHUM LIEJOCTHOIO NpeACTaBiIeHUus 00
OKpY’KalollleM MHpe Kak O €IUHCTBE NPUPOAbI, 4YeJoBeKa M OOlLIecTBa, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH MpoOJeM COXpaHEHMsI MPUPOTHOTO
PaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHOJOIMM JJsi COBPEMEHHOM IUBWINM3ALUU:
o0ecreyeHrss HOBOIO YPOBHS DPa3BUTHsSL MEIMIMHBL, CO3/1aHUE IE€PCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pemIaTh PEeCypCHbIE MPOOJIEMBI Pa3BHTHS YEJIOBEYECTBA,
MOMCKA ITyTeH BBIX0/1a U3 TTI00AIBHBIX SKOJIOTHIECKUX TPOoOIeM 1 00ecTieyeH st Iepexo/1a
K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAJIbHOMY HCIOJB30BAHUIO NPUPOJHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJISX MOBBIIIEHUS 001eit

KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, opMuUpyeMoil Ipu U3y4eHUH OMOJIOTHH;

ITOHUMaHHE CYIIHOCTH METOI0B II0O3HAHUs, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX,
CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HAHUS Ul aHalu3a U OOBSCHEHUS SIBICHUN
OKPY>KaIOILIEero MUpa U MPOUCXOAIINX B HEM U3MEHEHUHN, yMEHUE JieJaTh 000CHOBaHHbBIE
3aKJIIOYEHHs] Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LENbIO MOTY4YEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOATENBHO UCIOIb30BATH OMOIOTUYECKNE 3HAHUS AJIS1 PELLICHUS
po0JieM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE ILEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH
IIPOECKTHYIO U UCCIIETOBATEIbCKYIO JEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U caMO0Opa30BaHHUIO, K
AKTUBHOMY IMOJTYYCHHIO HOBBIX 3HAaHUHM [0 OMOJIOTMH B COOTBETCTBHUM C >KHU3HEHHBIMU
nOTPeOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS yueOHoro mpenmera «buomorus»



BKJIIOYAIOT:  3Ha4MMble Ui (OPMHUPOBaHMA  MHUPOBO33PEHHUS  OOydaroluXcs
MEXIUCLUUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOIICHAy4YHbIE TOHATUSA, OTpaXKaroIINe
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTICHU(PUKY METOI0B MTO3HAHHUSI, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKax (BEILECTBO, SHEPrus, sIBIEHUE, IPOLIECC, CUCTEMa, HayuHbIN (hakKT,
INPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEeJOBAaHUE, HAOIIIOJCHHE,
U3MEpEeHue, OSKCIEePUMEHT M  JPYrHX), YHHBEpCaJbHbIe y4yeOHBIE  JeiCTBUsA

(mo3HaBaTeNnbHBIE, KOMMYHHMKaTUBHBIE, PETYJIATUBHBIE), o0ecrieynBaroImme
dbopMupoBaHue  (QYHKIMOHAIBHOM TPAaMOTHOCTHM M  COLMAIBHOM  KOMIIETEHLIUU
00y4arouXxcsi, CIOCOOHOCTh 00YUYAOLIUXCSI UCII0JIb30BaTh OCBOCHHBIE

MEXIUCLHUIIMHAPHBIE,  MHPOBO33PEHUYECKUE 3HaHUSA u
YHHUBEpCAJIbHbIE yUEOHbIE AEUCTBUS B I03HABATEILHON U COLIMAIbHON IPAKTUKE.
MeranpeameTHble pe3yiabTaThl OCBOSHMSI IIPOrpaMMbl CPEIHEro 0o0Iero oopazoBaHMs

JOJDKHBI OTpaXaThb:

OBJaajgenue YHUBEPCAJIbHBIMU y4eOHBIMU
MO3HABATEJbHBIMHU ICHCTBUAMMU:

e (a3oBble JIOTHYECKHE I[CﬁCTBHH:

CaMOCTOSITENILHO (POPMYJIMPOBATh U AKTYyaJM3UPOBATh MpPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

HCIO0JIb30BaTh IPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CPAaBHEHHUs, Ki1accupukauu, o000IeHNs), paCKPbIBaTh CMbICII OMOJIOTHYECKUX
MOHATUM (BBLACNATh UX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYIHMMH
TTOHSATHSIMH ),

OIIpEeAEIIATh LU JeATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTB PE3YJbTAThI I€ATEIHHOCTHU C TOCTABIEHHBIMU LEISIMH;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHTHUS ISl OOBSCHEHUS (PAaKTOB U SABJICHUN KHUBOMH
IIPUPOJIBI;

CTPOMUTH JIOTHUECKHUE PACCyKICHUsS (MHAYKTUBHBIE, AEIYKTUBHBIE, 10 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTM M NPOTHUBOPEYMS B PACCMATPUBAEMBIX  SBIICHUSX,
(opMyIMpPOBAThH BBIBO/BI U 3aKIIFOUYECHHUS;

IIPUMEHATH CXEMHO-MOJIEJIBHBIE CPENCTBA A1 IPECTABICHUS CYLIECTBEHHBIX CBA3CH U

OTHOLICHUH B M3y4YaeMbIX OMOJIOTMYECKHX OOBEKTaX, a

TaKXC IMPOTHUBOP euni pPasHoro poAaa, BBISAABJICHHBIX B

pa3J'II/I‘IHBIXI/IH(1)OpMaLII/IOHHI>IX HCTOYHHKAX,

p33pa6aTBIBaTB IJIaH PCUICHUA Hp06JICMLI C y‘IéTOM aHajlin3a HMCIOIUXCA
MaTCpHUAJIbHBIX U HEMAaTCPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLICHUBATL COOTBCTCTBUC PE3YJILTATOB
oejAM, OLICHUBATh PUCKHU TOCJIEICTBUH JACATCIIBHOCTH,

KOOPAWHHUPOBATH u BBIIIOJIHATH pa60Ty B YCJIOBUAX

PCAIBHOI0,BUPTYAJIBHOT'O U KOM6I/IHI/Ip0BaHHOFO

BBaHMOHCﬁCTBHﬂ;

Pa3BUBATb KPCATHBHOC MBIINIJICHUC ITPU PCHICHUHN KU3HCHHBIX HpO6J'ICM.

e Da3oBbIe HCCJea0BaTeIbCKUE 1eMCTBUS:



BJIQJICTh HaBBIKAMH Y4e€OHO-HCCIIEIOBATENILCKON M MTPOSKTHOMN NEATEIbHOCTH, HABBIKAMH
paspenieHus mpoodsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIbHOMY TTOMCKY METOJIOB
pelIeHNs TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIOPA3IMYHBIX METOIOB [T03HAHUS,

HCIIO0JIb30BATh PA3JIMYHbIE BU/BI IE€SATEIBHOCTH 10 MTOJIYYEHUIO HOBOT'O 3HAHUS, €T0
MHTEpIIpETAINH, IPeoOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYallUiX, B TOM UYHUCIIE
MIPH CO3JIaHUH YIEOHBIX U COIUATBHBIX MPOCKTOB;

(dbopMUpOBAaTh HAYYHBIM THUIT MBIIIICHUS, BJIAJCTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMH IMOHATUSIMU U METOJAMU;

CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4¥ B 00pa30BaTENbHOM AesITEIbHOCTH
Y )KA3HEHHBIX CUTYalUsIX;

BBISBJISITh PUYMHHO-CIICCTBEHHBIE CBSA3U U aKTyaJIM3UPOBaTh 3a]1a4y, BbIJIBUT'aTh
TUIIOTE3y €€ pelIeHUsl, HAXOJAUTh APIYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHHUS;

AHAJIM3UPOBATh IOJYYEHHBIE B XOJE€ PELICHUS 3aJa4d pPe3yJIbTaTbhl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, OILICHUBAaTh MPUOOPETEHHBIA  OIBIT;

OCYILIECTBIIATH LIeJICHANPABICHHBIN MMOUCK MEPEeHOCca CPEACTB U CIIOCOOOB

JeiCcTBUS B IPO(ecCHOHANBHYIO CPENy;

YMETh MePEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHUUECKYIO 00JIaCTH
KU3HEEATEIIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 PAa3HBIX NIPEJAMETHBIX Oo0IacTel;
BBIJIBUTaTh HOBBIE WJEH, IIPEAJaraTb OPUTMHAIbHBIE MOIXOJABI U PEIICHUS,CTaBUTh
poOJIEMBI M 33]1a9H, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

e padora c ungopmanmeii:

OpUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHUKAX HH(popmanuu (Tekcre ydeOHOro
1nocoOusi, Hay4yHO-TIONYJISIPHOM JIUTEpaType, OMOJIOTNYECKUX CIOBAPSIX M CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHamu3upoBarTh

UHPOPMALIMIO PA3TMYHBIX BHIOB M (OpPM TMPEICTABICHHS, KPUTHUECKH OIEHUBATh ¢
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;
(GopMyIHMpOBATh 3aMPOCHl U MPUMEHSATH pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
Ouosiornyeckoit nHGopMalu, He0OX0IMMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;
npuoOpeTaTh  OMBIT  HCIOJB30BAaHHUS  WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO WCIOJB30BAHUS Pa3ITHIHBIX
MIOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO (POPMY MpPEACTaBICHHUs ONOIOTHYECKOi
nHpopmanuu (cxemsbl, rpaduku, TuarpaMMsbl, TaOIULbI, PUCYHKUU JPYTOE);
WCIIOIh30BaTh HAYYHBIN S3BIK B KaYECTBE CPEACTBA MPHU padboTe ¢ OMOJIOTHUECKOM
uHpopManMel: MPUMEHATh XUMHYECKHe, (U3MUECKHe U MaTeMaTU4eCKHe 3HaKu U
CHUMBOJIBI, GOpMYIIBI, aO0OpeBHaTypy, HOMEHKIATYPY,UCIIOIb30BaTh U MPeoOpa3oOBHIBATH
3HaKOBO-CUMBOJIMUECKUE CPEIICTBAHATIISTHOCTH;
BJIaJIETh HABBIKAMHU PACIIO3HABAHHS W 3aIIUTH WHMOpMAIMH, WH(HOPMAITMOHHOH
0€30MaCHOCTH JTMYHOCTH.

OBJIa)]eHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMHU HEﬁCTBHﬂMH:



e oOmlIEHME:

OCYLICCTBIIATE KOMMYHHKAIlMKM BO BCEX C(bean JKU3HH, AKTUBHO Y4YaCTBOBATb B
JMAJIore WK JUCKYCCHH IO CYIIECTBY O0O0CYXIaeMoi TeMbl (YMEHHUE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBATh CYXKIACHUSA OTHOCUTCIIBHO BBIIIOJHCHUA npennaraeMoﬁ 3a/la4i, YUYUTbIBATDb
MHTEPECHI U COTJIACOBAHHOCTD IMO3ULIUN APYTUX YYACTHUKOB JIUAOra WU JUCKYCCHH);

pacrno3HaBaTh HeBepOaTbHBIC CPEJICTBA OOIICHHUS, IOHUMATh 3HAYCHUE COLUATBHBIX
3HAaKOB, MNPCANOCBUIOK BO3HHMKHOBCHHA KOH(bJ'II/IKTHBIX CHTyaHHﬁ, YMCTh CMAT4aTb
KOH()JIMKTBI U BECTH IIEPETOBOPHI;

BJIaACTH pa3JII/I‘IHbIMI/I CHOCOGaMI/I OGH.ICHI/ISI n B3ElPIMOI[CfICTBH$I, IIOHUMATh
HaMEPEHUs APYTUX ITIOJEH, MPOSBIATh YBAKUTEIHHOE OTHOIICHUE K COOCCETHUKY U B
KOppEeKTHOH dhopme GopMyIMpoBaTh CBOM BO3PAKEHUS,

paSBépHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUS C UCIIOJIb30BAHHEMA3BIKOBBIX
CpCAacCTB.

¢ COBMECTHaAHA ACATECIBbHOCTD:

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW U HHIWBUYyaIbHOU paObOTHI
IIPU pEIIeHUH OMONOTHYECcKOil mpobaemMbl, 000CHOBBIBATh HEOOXOIUMOCThIIPUMEHEHUS
IpyNNoBbIX (hOpM B3aUMOJEHCTBUS MPU pelIeHUH yueOHO 3a1auH;

BBIOMpATh TEMATHUKY U METObl COBMECTHBIX JIEHCTBUH C yUETOM OOIIKUX MHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0T0 4JIeHa KOJJIEKTHBA,

MIPUHUMATD LI€JTM COBMECTHOM /1€ATEIbHOCTH, OPTraHU30BbIBaTh UKOOPAUHUPOBATD
JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JICUCTBUM, pACHIPEACIISATh POJIM C YUETOM
MHEHUI y4aCTHUKOB, 00CYKJ1aTh pe3yJIbTaTbl COBMECTHOI pabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIA/1a M KaXKJAOr0 yYaCTHUKA KOMaH/Ibl B OOLIUII pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE TPOEKThI, OLEHHWBATh MAEHM C TO3ULHUU HOBH3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYaLHsX,
MIPOSABIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBJiaeHUe YHUBEPCAJIbHBIMHU PeryJIsiTUBHBIMU ACHCTBUAMU:

¢ caMoopranum3lanus:

WCIOJIb30BaTh OMONOTUYECKHE 3HAHUS JJIs BBIIBICHUS MPOOJIEM U UX PEIICHUS B
JKN3HCHHBIX U y‘-I€6HBIX CUTyaluiaX,

BI)I6I/IpaTI> Ha OCHOBE OMOJIOTMYECKUX 3HAHUHI LECJICBBIC 1 CMBICIIOBBIC YCTAHOBKH B
CBOUX JIEUCTBUSX M MOCTYNKaX MO OTHOLIECHUIO K XKMBOM MPUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAOIINX;

CaMOCTOATCIIBHO OCYWICCTBIIATE IIO3HABATCIBHYIO JCATCIBHOCTH, BBIABIIATH
npoOseMbl, CTaBUTh W (OpMyIUpoBaTh COOCTBEHHBIE 3a7adud B 00pa3oBaTEIBHOMN
NEeSATEIbHOCTH U )KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSATENIbHO COCTABJIATh IJIAH PEIICHUS] MPOOJIEMBI C y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOUTECHHUI;

AaBaTb OLICHKY HOBBIM CUTYAllHAM,
pacipsaTb paMKU yqe6H0ro npeaMeTa Ha OCHOBC JIMYHBIX HpCHHOQTCHHIZ; ACIaTh



OCO3HaHHBII BBIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTD

3a PELIEHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH SPYIMIHMN B Pa3HBIX
00J1acTsIX 3HAHUHN, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHbIN 1 KyJIbTYPHBII yPOBEHB.

¢ CAMOKOHTPOJIb:

JaBaThb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HaBbIKAMH I1O3HABATEIbHON pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJbTATOB U OCHOBAHUM, UCIIOJIb30BATh
puEMBI peaeKcuu Ui OLIEHKU CUTYalluH, BHIOOpa BEPHOT'O PELLCHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIpUHHUMATb MOTHUBBEI U apryMCHTBI APyrux IIpu  aHaJIM3C
PE3YIbTaTOBACATCIBHOCTH,

® NPUHATHE CeOs U APYIUX:

IIpUHHUMATh ce6$1, IIOHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

IIpUHHUMATb MOTHBBI U apryMCHTBI APyrux Ipu aHaJIn3e
PE3YIbTaTOBACATCIIBHOCTH,

MpHU3HABaTh CBOE MPABO U MPABO IPYTHX Ha OMIHOKH;
pa3BHUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIIUU APYTOTO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo 6uosnoruu Ha 6a30BOM
YPOBHE BKIIIOUAIOT crneuupuyeckue g ydyeOHoro mpenmera «buosorus» HayuHble
3HaHUS, YMEHUS U CIIOCOOBI IEMCTBUI IO OCBOCHUIO, HHTEPIIPETALUH U ITPE0OPa30BAHUIO
3HAaHUH, BUIBI IEATEIFHOCTH TI0 MOJYYSHUIO HOBOTO 3HAHWS W MPUMEHEHHUIO 3HAHUU B
Pa3MYHBIX YI€OHBIX CUTYAIHX, & TAK)KE B PEATbHBIX KHU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
c 6uonorueit. B mporpaMme nmpeaMeTHbIe pe3ybTaThl IPEICTaBICHBI 110 rofjaM 00yUYeHHUSI.

[IpenmerHble pe3ynabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HAayK, B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI
MHpa M HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCHMCKHX U 3apyOekHBIX YUEHBIX-
OMO0JIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHOUTPAMOTHOCTH YEJIOBEKA JIJIsl peIIeHUs
KU3HEHHBIX 337139,

YMEHHE pacKpbIBaTh COJEpKaHWE OMOJOTHMYECKHX TEPMHHOB W TOHSTHIA: JKU3HB,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEeH BELIeCTB M MpEeBpalleHUue YHEPTUH), FOMEoCcTa3
(camoperynsusi), ypoBHEBas OpraHM3alMs KHMBBIX CHCTEM, CaMOBOCIPOHM3BEICHUE
(penipoayKIusi), HACIEACTBEHHOCTh, N3MEHYMBOCTh, POCT UPA3BUTHUE;

yMEHHE  H3Jlaratb  OWOJIOTMYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHasl, EHTpaJIbHasl JorMa MOJIEKYIsipHO# Onosnorun), 3akons! (I'. Mennens, T.



Moprana, H. . BaBunoBa) u ydeHust (0 IeHTpax MHOTOOOpa3vsi M MPOUCXOKICHUS
KyJabTypHbIX pactenuid H. WM. BaBuiioBa), ompenensTb rpaHUIBIMX NPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJaMH Hay4yHOrO IO3HAHUS B OHMOJOTMU: HaONIOJCHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IPOLECCOB U SBIEHUW, OpraHu3alus MW MPOBEACHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBIKCHUE THIIOTE3bI, BBISBICHUE 3aBUCHUMOCTHU
MEXIy HCCIEAYyEeMbIMH BEIHUYMHAMH, OOBSICHCHHE IMOJYYCHHBIX

pE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX [TOHSATHI, TEOPUI U 3aKOHOB, YMEHHE JI€1aTh BBIBOIbI
Ha OCHOBAHMM I1OJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIACIATh CYLIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU IPOLECCOB:
oOMeHa BEIIECTB M NPEBPAICHUS SHEPrHH B KIETKE, (POTOCHMHTE3a, MIACTUYECKOTO U
SHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHHS,
Pa3sMHOXKEHHUS, MHIUBUAYAJIbHOIO PA3BUTUS OpraHu3Ma (OHTOI€HE3);

YMEHUE NPUMEHATH [OJIyYE€HHbIE 3HAHHUS [ OObACHEHHs OHOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATUS IPAKTUUECKUX PELICHUI B IOBCEIHEBHOM KU3HU C
1eNblo o0ecriedyeHns Oe30MacCHOCTH CBOETO 3[I0POBBS U 30POBBSI OKPYKAIOIINX JIFOACH,
COOJIFOJICHUsI HOPM TPaMOTHOIO IIOBEJIEHHs B OKpYXawlleil NpupogHOH cpene,
IIOHMMaHHE HEOO0XOAMMOCTH MCIIOJIb30BAaHUS JOCTM)KEHUI COBPEMEHHOM OWOJIOTHUH U
OMOTEXHOJIOTHIA AJISl PAIlMOHAIBHOTO MTPHPOIOTIONIE30BAHMS,

YMEHHME pellaTh 3JIEMEHTapHble TIE€HETHMUECKHUE 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEINIEHHOE HACJIeJ0BAaHUE, COCTABIIATh CXEMbl MOHOIHMOPUIHOTO CKPEILIMBAHUS
JUIs IpeJicKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE M MpaKTHUECKHe paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE  KPUTHYECKM  OIIEHMBAaTh M  HMHTEPIPETUPOBaTh  HH(OpMAIUIO
OMOJIOTMYECKOTO COJEPKaHMS, BKIIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHMS M3 PA3JIMYHBIX
HUCTOYHUKOB (CpElICTBA MaccOoBOW HH(OpMalMM, HAay4YHO-TIOMYJSPHBIE MaTepUalIbl),
TUYECKHE  AaCMEKThl COBPEMEHHBIX HCCIEJOBaHMM B  OMOJOIMM, MEIUIUHE,
OMOTEXHOJIOTHUH,

YMEHHUE CO03/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as
OMOJIOrMYECKyl0 MH(OPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOCHHUs yueOHOro npeamera «buosnorus» ¢ 11 knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMHUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI
MHpa M HAy4HOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCHMCKMX U 3apyOexHBIX YUEHBIX-
OMO0JIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHOUTPAMOTHOCTH YEJIOBEKA JUJIs peIIeHUs
KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OMOJIOTUYECKUX TEPMHUHOB M MOHSTHUNA: BHUJ,
NOMYJNSALMUS, TEeHO(QOHJ, HBOJIONUS, JBIKYyIIHME CuWiIbl ((akTophl) SBOJNIOLHNH,
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BH1000pa30BaHKe, IKOJIOTHUECKUE (HaKTOpHl,

9KOCUCTEMA, MNPOAYUCHTBI, KOHCYMCHTBI, PCAYLUCHTHI, LCIU TIHUTAHUSA, OSKOJOTHYCCKAA



nupamuja, Onoreonenos, onocdepa;

yMEHHE Hu3Jarath Ouoyiornyeckue Teopuu (dBontonroHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHsI IBOJIIOLINH ), 3aKOHBI K 3aKOHOMEPHOCTH (3apO/IbIIIIEBOTI0 CXO/ICTBA
K. M. bapa, uepenoBanus riaBHbIX HamnpaBiaeHui umyrtei spomonuu A. H. Ceepiiosa,
yuenusi o ouocdepe B. U. BepHajnckoro), onpeaensTs TpaHUIBI UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHHE BJa/JIeTh METOJaMH HAay4yHOrO IO3HAHUS B OHMOJOTMU: HAONIOJCHUE U
ONHMCAaHUE MKUBBIX CHUCTEM, IIPOLECCOB M SIBICHWM, OpraHusauus U IPOBEACHUE
OMOJIOTUYECKOTO AKCIEPUMEHTA, BBIIBI)KEHHE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH
MEXIYy HCCIeNyeMbIMH BEIMYMHAMHU, OOBACHEHHUE TIIOJIYYCHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATUHN, TEOPUH U 3aKOHOB, YMEHHE JeNaTh BBIBOABI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICNATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOIOTHYECKUXOOBEKTOB:
BUJIOB, TMOMYJSIUN, NPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTr€OIEHO30B H
HKOCHCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOW N3BMEHYUBOCTH, €CTECTBEHHOTO
oTbopa, BUI000pa30BaHUs, PHCIIOCOOIEHHOCTH OPTaHU3MOB, ACUCTBUS SKOJIOTUIECKUX
(GakTOpOB HAa OpraHM3MbI, IEPEeHOCAa BEHIECTB M IOTOKA SHEPTrHH B HKOCHCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHHM B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOre0OXMMHYECKUX ITUKIOB B Onochepe;

YMEHHE NPUMEHATH [OJIYYEHHbIE 3HAHMUS JJIs OOBACHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATUS IPAKTUUECKUX PELICHUI B MOBCEAHEBHON KU3HU C
1enblo o0ecrneueHus: 6e30MacHOCTH CBOETO 37I0POBBS M 3/I0POBbSI OKPYKAIOUIUX JTIOCH,
COONIOACHHUST HOPM TPaMOTHOTO TMOBEACHHMS B OKpY)KalIled MNpUpPOIHOIN cpene,
MMOHMMaHHE HEOOXOIMMOCTH HCIOJIB30BaHHS JTIOCTH)KEHUH COBPEMEHHOW OMOJIOTHH IS
paIMOHaIBLHOTO MPUPOI0IOIB30BaAHUS;

YMEHHE pelaTh 5>JIEeMEHTapHble OMOJIOTHYECKHE 3a/1a4M, COCTABIATh CXEMBI
NepEeHOca BEIECTB U SHEPTUU B dKOCHCcTeMax (L€ MUTaHUs);

YMEHHE BBINOJHATH JIa0OpaTOpPHBIE U MPaKTUYECKUE pabOThl, COOII0IAaTh IpaBUiia
pu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 00OPYI0BAHKEM;

YMEHHE  KPUTHYECKM  OIEHMBAaTh M  HMHTEPIPETUpOBaTh  HH(OpMAIUIo
OMOJIOTHYECKOTO COJEpKaHMS, BKIIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHMUS W3 PA3TUUYHBIX
HUCTOYHUKOB (CpelICTBa MaccoBOM HH(OpMalMM, Hay4YHO-TIOMYJSPHBIE MAaTE€pUAJIbI),
paccMmarpuBaTh ri00anbHbIE SKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as
OuosIornyeckyro MH(GOpMaIMI0 U3 HECKOJBKHUX HCTOYHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.

TemaTHuyeckoe MIAHUPOBAHME
10 kaacc

KoanuecTBo yacos DJIeKTPOHHbIE




HaumenoBanue pa3jaeiion (undpossbie)
Ne Kounr | IIpakTn
U TeMIPOrPaMMbI Bcer o0pa3oBaTte/ibHbIE
n/ pPoJib | 4YeckKue
o pecypchbl
n HbIE padoTshI
pado
ThI
bu6nmoreka [IOK
1 b 2
HOTIOTHA KaK Hayxa 0 https://m.edso0o.ru/7f41c292
S
2 JKuBBIE CHCTEMBI M IX OpraHu3aIus 1 bubmmorexa [JOK
P i https://m.edso0o.ru/7f41c292
. bub6nmoreka [IOK
3 XVMHUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
4 IKHSHEACATENBHOCTS KICTKA 6 https://m.edso00.ru/7f41c292
PazmHoOXeHME 1 MHIUBUIYAIBHOE bubnmnoreka [JOK
5) 5 1
Pa3BUTHEOPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTE U 3 1 bubmnorexa [JOK
M3MEHUYHUBOCTHOPTaHU3MOB https://m.edso00.ru/7f41c292
5
7 CenekIusi OpraHu3MOB. 3 bubnmnoreka [HJOK
OCHOBBIOMOTEXHOJIOTUN https://m.edso00.ru/7f41c292
bu6mmoteka [IOK
8 P 1
C3CPBHOE BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O 3 0 4
ITPOTPAMME 4
11 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumenoBanue nuppoBLIe
Ne i/ Kount | Ipaxrn (irpp )
pa3iesioB U TeM Bcero o0pa3oBaTe/ibHbIE
poJib | 4eckue
NpOrpamMmbl pecypchl
HbIE padoThI
pabo
ThI
bu6munoreka [JOK
! IBOMOUHOHKs GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHUE U pa3BUTHE 9 0 bubmuoreka [IOK
KU3HHU Ha3emlie https://m.edsoo.ru/7f41cc74
5
3 OpranusMsl U OKpyXKaromas 5 1 bubmmorexa LIOK

cpena

https://m.edsoo.ru/7f41cc74
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buonorus B cucreme HayK

4 Coo0mrecTBa B 9KOJIOTHYECKUE 9 bubmorera I[JOK
. https://m.edsoo.ru/7f41cc74
CUCTCMBI
bu6nmmoreka [IOK
> Pescpiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10O X 0 2
I[TPOI'PAMME v .
5
IToypo4Hoe niIaHUPOBaHUE
10 kaacc
DJIeKTPOHHbIE
Ne Tema ypoka Hara Jara uudgposbie
n/n M3YYeHHsI | HU3YUeHUs odpa3oBaTejbHbIE
no miany Mo gakry pecypcenl
bu6mmorexa [JOK

https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
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Meto1bl TO3HAHUSA )KUBOM IPUPOJIBI.
[IpakTuyeckas padora Ne 1

2 «Hcronp30BaHue pa3IMIHbIX bu6mmorexa [IOK
P https://m.eds00.ru/863e6122
METOJIOB MPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornyeckue cucremsl, MpoOLECChl bubnmoreka [JOK
Y UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMHU4ecKui cocTaB KJIeTKkU. Boja u bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTBI — OHUOIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
5 pabora Ne 1 «M3yuenue bubnnoreka [IOK
KaTaJINTHYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMEPE aMHJIa3bI
WJIM KaTajiasbl)»
bubmuoreka [JOK
7 .
YrateponeL. Jlarm et https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 H .ATO
YIJICHHOBBIC KHCHOTHE https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnnorexa HOK
kiietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xuBas
cucreMa
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaGopatopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHUE»
bu6nmoreka [JOK
12 OOMeH BeIeCTB U META00IN3M https://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
14 DHepreTuyeckuii o0OMeH bubmmorexa LIOK

https://m.edsoo.ru/863e7aae
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JKu3HeHHBIN UK KISTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas

Bbu6mmorexa [JOK
1 °
5 paborta Ne 3 «HabOmronenue Muto3a B https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunTes Oenka. Peakmms bubmuorexa [JOK
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 Tpascanus — Guocknres benca https://m.edso00.ru/863e796e
18 Hexkerounsie GopMbI )KU3HU — bubmuorexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuoreka [JOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHUE MOJIOBBIX
kJeToK. OIMI0J0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 bubnnoreka [JOK
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
29 WunuBuayansHOe pa3BUTHE bubnuoreka LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubmmorexa LIOK
HaCJIEICTBEHHOCTH U N3MEHUYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 npu3HaKoB. MoOHOTHOpUIHOE bubmmorexa [JOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 i[esaBHI():Hilqoro HapcnI;l OBaHUSA bubmorexa I[JOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
npu3HakoB. JlabopaTopHas paboTa
Ne 5 «M3yuenue pe3ynbraToB bubnuoreka [IOK
26
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IP030(UITBI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'eneruka moma. Hacnenmopanue bu6nmorexa [JOK

IMMPU3HAKOB, CHUCIUICHHLIX C IIOJIOM

https://m.edso00.ru/863e8c60
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N3menuuBocts. HeHacnencTBeHHas
M3MEHUYUBOCTh. JlaboparopHas

pabora Ne 6. 3yuenue bubmuoreka [IOK
28 .
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHUE BapUAI[MOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHnnass "3MEHYMBOCTb.
JlaGopaTopnast pabota No 7. bubnuoreka [IOK
29 .
«AHanu3 MyTarui y 1po30¢uisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bu6mmoreka [IOK
30 Feneruia senonexa hitps://m.eds00.ru/863e8478
PesepBubiit ypok. O60011eHIE TIO
31 teme «HacnencTBeHHOCTD U
U3MEHUYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa U MPOIEcC bubmmorexa [JOK
https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA bu6mmoreka [JOK
pacTeHUI U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus Kak oTpacib bubnnoreka [IOK

IMPpOU3BOJACTBA

https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10O
[TPOT'PAMME

34
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11 KIIACC

DJIeKTPOHHbBIE
Ne ara udpposbie
Tema ypoka A Aara unp
n/n M3Y4YCHUH | U3YyYeHHUs o0pa3oBaTe/ibHbIE
o mjaany Mo pakry pecypchl
1 DBOJIOIUS U METOIBI €€ N3YUYECHUS bubmmorexa LIOK
H g ya https://m.edso0o.ru/863ea20e
5 Hcropus pasBuTHs IPEACTABICHUN bubnnorexa IOK
00 3BOTIOLINHU https://m.edso0.ru/863e9570
bubmnoreka [IOK
3 MuKpo3BOIITIO
HKPOIBOOIHA https://m.edso0o.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
SIMHHMIIA BUJIA ¥ BOJFOINH.
4 JII;60 I:To HI;;[ abora J?o 1 bubmmorexa LIOK
PATOPHAA P B https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(HOIOrHUECKOMY KPUTEPHUIO»
5 JIBuoKyIye cuibl (31eMeHTapHbIe bubmuoreka [JOK
(akTOpbI) FBONIOINH https://m.edso0.ru/863e9da4
bu6mmoreka [IOK
6 E it 0TO
CTECTBEHHBII OTOOP H €ro opME! https://m.edso00.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas bubnuotexa [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OPTaHu3Ma U ¢
OTHOCHUTEIILHOTO XapaKkTepar»
3 Hampasnenus u nytu bubnuoreka [IOK
MaKpOIBOJIIOLUA https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINN
10 Ucropus xu3Hu Ha 3eMiie U METOIBI
€€ U3y4eHus
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bu6mmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

12 PazBuTue xu3Hu Ha 3eMJie 110 Apam U bubmuoreka [JOK
Iepuo1aM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIbl YBOIOIUN
PaCTUTEIHHOTO M )KUBOTHOTO MHUpa.

13 [IpakTuyeckas padora Ne 1 bub6nuoreka LIOK
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUM U KUBOTHBIX B
KOJUTCKITHSX )

14 CoBpemMeHHas cucrteMa bubnuoreka [IOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIOIMS YeJIOBEKa (aHTPOIIOTeHE?) https://m.edsoo.ru/863eac2c
JBrokymiye cuibl (pakTophl) bubnuorexa [JOK

16
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIMH IBOJIOIIHI
YeJioBeKa

18 UYenoseyeckue pacsl U NPUPOIHBIE bubnuoreka [JOK
aZjanTanuy 4ejI0BeKa https://m.edsoo.ru/863eaea?
PesepBubiit ypok. O60011eHIE TIO

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMIIe»

20 DKoJIorus Kak HayKa

21 Cpenpl 0OUTaHUS U HKOJIOTHYECKHE bu6nmoreka [JOK
(akTopsI https://m.edsoo.ru/863eafec
AOuoTtuyeckue (HaKTopsl.

Jlaboparopuas pabora Ne 3.

«Mopdonoruyeckue 0COOEHHOCTH

22 pacTeHUM U3 pa3HbIX MECT bubmmorexa [JOK

https://m.edso0o.ru/863eb10e

oburtanusy. JlabopaTopHas pabota

Ne 4. «BnusiHue cBeTa Ha POCT |

pa3BHUTHE YSPEHKOB KOJIEYyCa)
bu6nmoreka [JOK

23 buorutieckue pakTope! https://m.eds00.ru/863eb348
DKONOTUYECKUE XapaKTEPUCTUKU
nomysiiun. [IpakTrueckas pabora

24 No 2 «IToacuér mmoTHOCTH
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHun»

o5 Coo01ecTBa OpraHu3MoB — bubmmoreka [IOK

OHMOILIEHO3

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.

27 DKOJIOTHYECKUE TTUPAMUIBI. buGnnorexa [IOK
CaoiictBa s3xocuctem. Cykieccust https://m.edsoo.ru/B63ebSta

28 [IpupoHbIE S5KOCUCTEMBI

29 AHTpPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobdanpHas bubnmoreka [JOK
IKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka [IOK
ouocdepsl https://m.edso00.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiaun

33 CocymiecTBoBaHUE TPUPOJIBI U bubnnoreka [IOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHelil ypok. O600111€HHE TEMBI

34 «Co000111eCTBa U DKOJIOTHYECKHE

CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10O
[TPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
«CPEIHSSI OBIIIEOBPA3ZOBATEJIBHA S LIIKOJIA Nel19» T'.BPSIHCKA

AHHOTALIMSA
K pa0do4el mporpamMme y4eOHOI0 mpeaMera
«IIpaKkTHKYM 10 pelIeHuI0 32124 M0 OHOJIOT M

PabGouass mporpamma y4yeOHOTO Kypca «lIpakTMkyM Mo pelieHuro 3aaad Mo
ouonorun» paspadoTtana B cooTBeTcTBUH ¢ MyHKTOM 32.1 ®I'OC COO u peanuzyercs
2roxga B 10-11 kimaccax.

PaGouast mporpamma pazpaboTaHa y4yuTeJIeM B COOTBETCTBUU C TIOJIO)KEHHEM O
pabouux mporpaMmax M OmpeJessieT OpraHu3alio 00pa30BaTEIbLHOM JAESITEIIBHOCTH
YUUTENIS B IIKOJIE 10 OMPEIEICHHOMY Yy4eOHOMY KYypCYy.

PabGouas mnporpamma ywyebHoro Kkypca sBisercs dacteto OOII  COO
ONPEAEISAIONIEH:
— COJIEpP>KAHMUE;
- INTAaHUPYEMbIE PE3YyIbTaThl (JINUYHOCTHBIC, METANPEIMETHBIE U IPEIMETHBIC);
- TEMaTHYeCKOE IUJIAHUPOBAHHE C Y4e€TOM paldodeil MporpaMmbl BOCIUTAHUS U
BO3MOKHOCTEIO ucnonb3oBanus JOP/IOP;
- IOYPOYHOE MJIAHUPOBAHHUE.

Pabouass mporpamma oOCyXJ€Ha W TpPHUHITA PEHIEHUEM METOJUYECKOTO

OOBEMHEHUSI M COTJIACOBaHA 3aMECTHUTENIEM AMPEKTOpa MO y4eOHOBOCIHUTATEIILHON
pa6ore MBOY «COIII Nel19y.

Harta 27.08.2026 T.



MyHununajabHoe 010/1:keTHOe 00111e00pa3oBaTeIbHOE YUpPeKIeHue

«Cpennsisi o0meo0OpasoBarTebHas mKoJaa Nel9» r. bpsancka

Brimmcka n3 00pa3oBaTesbHOM TPOrpaMMbl OCHOBHOTO 00IIeTro 00pa30BaHus

PaccmoTpeHo CoOrIaCOBARO Beinucka BepHa
Ha 3aceaHuu HpI/IKaS Ned34-O
MO 3amectutenb Aupekropa no YBP ot 28.08.2026 I
CCTCCTBCHHO- MBOY «COII Ne19» R '
MaTEeMaTHYeCKUX IMPEAMETOB r. BpsiHCKa
IIporoxon Ne 1 / T.B.Hukwuionkosa /
ot «27» asrycra 2026 r. oT «28» aBrycra 20206 r. HAupexrop MbOY «COLI
PyxoBonurens MO Ne 19» r. bpsincka
/E.C.JlaBpyxuHna/ H.B.ITormruenko

Pa0ouyast nporpaMmMma y4e0HOIro
npeaMera

«I[IpakTUKYM O pelieHuIo 3a1a4 1o
OuoJIorum»

HA YPOBEHDb CPeIHEro
o01ero oopasoBaHus

( coorBercTBYeT ®OII)

Cpoxk ocBoenusn: 2 roga (10-11
KJIACC)




Cocrasuresb: Kocroiruna E.H, yuuresab Ouosiorumn

2026 r.

IosicHuTeEIbHAA 3aNIMCKA

Pabouas nporpamma no kypcey «lIpakTukyM 1o pemeHuro 3aaad no OMoJI0Tum»
st 10-11 kmaccoB Ha ypoBHE CpeiHero o01ero 0opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oeneparun», DPI'OC COO, Konnenuuum mnpenogaBaHus y4eOHOro IpeaMera
«buonorus» © OCHOBHBIX TIOJOXKEHUH (QenepanbHONl paboyeil mporpammbl
BOCITUTAHUS.

Kypc «llpakTukym Mo pemeHuro 3ajgad Mo OWOJIOTUN» SIBISIETCS OJHUM W3
KOMIIOHEHTOB NpeaMETHON 00nacTu «EcTecTBEeHHO-HAayUHbIE IPEAMEThHI.

[Tporpamma «IIpakTuky™m 1o peueHuro 3a1a4 no OMOJIOrHK» NMpeAHa3HaYeH IS
oOyuaromuxcs 10-11 kmacca u paccuutad Ha 34 yaca B KaxjoMm kiacce (1 ygac B
Hezento). OHa nmpeaycMaTprBaeT:

1) ucnonp3oBaHWe Pa3HOOOPA3HBIX HATIAHBIX MaTepPHAOB — BHIACO(UIBMOB,
CJIAI0BBIX Mpe3eHTalul, (hoTon3zo0paxxeHuii, TabJInIl U CXeM B LIUPPOBOM popMmare,
KOTOpPbIE  CONPOBOXAAIOT  TEOPETHUECKHM  Marepual M CIOCOOCTBYIOT
CBOEBPEMEHHOMY 3aKPEIICHUIO 3HAHMIA;

2) UCIIOJIB30BAaHUE TEOPETHUYSCKOTO MaTepualia B IJICKTPOHHOH (opMme, KOTOpHIid
COOTBETCTBYET KOJIU(DUKATOPY JIEMEHTOB COJAEPKAHUS KOHTPOJIbHO-U3MEPUTEIbHBIX
MarepuanioB EI'D, 4TO MO3BOJSET CaMOCTOSITENIBHO M3YYWTh Marepualbl B cllydae
IIPOITYCKa 3aHATHM;

3) nprMeHEeHNEe KOMILJICKTOB TECTOBBIX MATEpPHAJIOB M 3aJIaHHid, COCTaBJIICHHBIX IO
KOHTPOJIbHO-U3MEpUTEIbHBIM MaTepuaniam EI'D mo Ouonoruum M MO3BOJISIOLIMX
IPOBOJUTH KOHTPOJIb U CAMOKOHTPOJIb 3HAHUM 1O BCceM OJiokaM coaepskanust EI'D,

4) nuddepeHInpOBaHHBIN TOXO/ K BBITYCKHUKAM TPU NOATroToBKe K EI'D ¢ yuetom
YPOBHSI MX O0y4aeMOCTH, 32 CUET IMOBTOPEHMS Pa3AesioB OMOJIOTMH Ha 0a30BOM,
MOBBIIIEHHOM U YITyOJI€HHOM YPOBHE.

CrpykTypa mporpammbel 1o ydeOHOMYy mnpenmery "buomorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIN U 3BOJIIOIMOHHBINA MOAXOABI K U3ydeHuto ononoruu. CorjaacHo
UM, M3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JISl JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3alliu, SBOJIIOLMHY OPraHUYECKOro MUpa Ha 3emMJie, COXPAHECHHUSI
OMOJIOrMUECKOro pazHooOpa3usi miuaHeTsl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI
MOJICKYJIIPHOM ¥ KIIETOYHOW OWOJIOTHH, IMOPUOJOTHU W OHOJIOTHMH DPa3BUTHSA,
TEHETUKHM U CEJEKIUH, OHOTEXHOJOTMM M  CHHTETHYECKOM  OMOJIOrHH,
aKTyaIM3UPYIOTCS 3HAHMS OOydYarommMxcsd Mo OOTaHWKE, 300JIOTMH, AHATOMHUH,



¢dbusmnonorun yenoBeka. B 11 kiacce m3ydarorcs HBOJIIOIMOHHOE YUYEHHUE, OCHOBBI
9KOJIOTHH M YUeHHe 0 ouocdepe.

Kpome TtOro, mpu wu3ydyeHHH Kypca HCIOJB3YIOTCS 3aJaHusi, KOTOpBIE
CHUCTEeMAaTHU3UpPOBAHbl MO pasfenaM, TeMaM M THIIaM, YTO MO03BOJiAEeT 3((HEKTHUBHO
KOHTPOJIMPOBATh CTENEHb YCBOECHUS KaK OTAEJIbHBIX TEM, TaK U BCEr0 Kypca B LIEJIOM.
esn kypca:

1) moBBIIIICHNE KadecTBa OMOJIOTMYECKOro 0Opa3oBaHWS HAa OCHOBE IPUMEHEHUS
COBPEMEHHBIX MTH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIA.

2) pa3BUTHEC TIO3HABATCIIbHBIX HMHTEPECOB, HMHTCIUICKTYaIbHBIX W TBOPYCCKHX
crocoOHOCTe B Tmpoiecce pabOThl C PA3TUYHBIMU HUCTOYHHUKAMU HH(POPMAIIUH,
YMEHUN TO BBINOJHEHUIO THUIIOBBIX 3a/JlaHUM, TPUMEHSEMBIX B KOHTPOJIHHO-
U3MEPUTENBHBIX MaTepuanax EI'D;

3) BoCIIUTaHUE KYyJIbTYPBl TpyJda MpU padboTe ¢ IUPPOBBIMH 0OpPa30BaTEIIbHBIMU
pecypcamu, HO3UTUBHOTO [IEHHOCTHOTO OTHOIIEHUS K KUBOM IIPUPOJIe, COOCTBEHHOMY
3JI0POBBIO U 3[IOPOBBIO IPYTUX JIOACH.

3ajgaum Kypca:

1) moBTOpEeHUE, 3aKpeIUIeHWe W YrIIyOJeHWe 3HaHW TI0 OCHOBHBIM pa3jeiiam
IIKOJIBHOTO Kypca OMOJIOTHMH C MOMOIIBIO PA3IMYHBIX LHU(PPOBBIX 00pa30BATEIbHBIX
pECYpCOB;

2) OBNIaJICHUE YMEHUSMHU OOOCHOBBIBATH MECTO M POJIb OHOJIOTUYCCKHX 3HAHWUU B
MPaKTUYECKOH JESITENIbHOCTH JIIOAEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI, HAXOAHUTh
Y aHAIM3UPOBATh HH(POPMAIIMIO O KUBBIX O0BHEKTAX;

3) popmMupoBaHue yMeHHs OCYHIECTBISATh Pa3HOOOpPA3HBIC BUBI CAMOCTOSITEIBHOW
JESTEIbHOCTH ¢ HU(GPOBBIMU 00pa30BaTEIbHBIMU PECYPCAMU;

4) pa3BUTHE TO3HABATEIIBHBIX HWHTEPECOB, HWHTE/UICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B TMpoIecce M3yuyeHUs OHMOJOTHH, B XOJIe¢ pabdOThl C pPa3IHMUYHBIMU
MCTOYHUKAMU MH(GOpMAIIHH;

5) pa3BuTHE CAMOKOHTPOJISI U CAMOOIICHKH 3HAHHWW C MOMOIIBIO Pa3iIMYHBIX (HOpM
TECTUPOBAHUS;

6) ucrnoap30BaHUEe MPUOOPETCHHBIX 3HAHUH M YMEHHH B TOBCEIHEBHOM YKU3HU JIJIS
OLICHKM TIOCJIEJICTBUN CBOEH AESATENBHOCTU MO OTHOIICHHUIO K OKPYXAIoIIEW cpene,
3I0POBBIO APYTHUX JIIOJAEH U COOCTBEHHOMY 3710pPOBBIO; OOOCHOBAHUSI U COOIIOICHUS
Mep Npo(UIaKTUKU 3a00JI€BaHU, MPABUJI TOBEACHUS B IPUPOJIE.

7) BOCIIUTaHUE KYJbTYPHI TPYyJa MPHU HCIOJb30BAHUM KOMIBIOTCPHBIX TEXHOJIOTHIA,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO.

Ilnanupyembie pe3yJbTaThl H3Yy4YeHHS Kypca

B pezynomame uszyuenusn kypca 6 10-11 knaccax yueHuk 00.1x1cen

3HATH /MIOHUMATH

*  OCHOBHble NON0MCeHUsA OUONOTUIECKUX Teopuil (KJIETOYHas, XPOMOCOMHas

TCOpUA HaCJICACTBCHHOCTH, CHHTCTHYCCKAas TCOPHUA 9BOJIIOIINH TCOPpHUA



aHTPOIIOTE€HE3a); CYIIHOCTh 3aKOHOB ['.MeHnens, 3aKOHOMEPHOCTE M3MEHUYHUBOCTH;
yueHuil (0 myTaxX u HanpasieHusx 3Bomonnu; H.M. BaBunoBa o wneHrpax
MHOT000pa3usi W MPOUCXOXKACHUS KyJIbTYypHbIX pactenuil; B.M.Bepnaackoro o
onocepe); mpaBwa  (IKOJOTUYECKOW MHPAMUIIBI); THMOTE3 (CYyIIHOCTH U
MPOUCXO0XKJICHUS KU3HH, IPOUCXOKICHHS YEITOBEKA);

o cmpoenue  OuoI0ZUUECKUX  O00BbEKMOE: KJIETKH; TE€HOB U  XPOMOCOM;
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB; BHJIa U SKOCUCTEM (CTPYKTYpa);

o CYWHOCHMb  OUONOZUYECKUX  HPOUECCO8: PA3SMHOXKEHUE,  OIUIOJOTBOPEHUE,
NOJIy4YEHUE TETepO3uca, MOJUIUIOMIOB, OTHAJEHHBIX TUOPHUIIOB, JEHCTBHE
WCKYCCTBEHHOTO, JBIDKYIIETO M CTaOWIM3HMPYIONIEro OTOOpa, reorpaduyueckoe u
IKOJIOTUYECKOE BUA000pa30BaHKe, BIUSHUE 3JIEMEHTAPHBIX (DAKTOPOB SBOIOIUH HA
reHo(oH]] MOmyJsiuuy, (HOPMUPOBAHUE MPHUCIIOCOOJICHHOCTH K Cpele OOUTaHWS,
KpPYTOBOPOT BEIIECTB U NPEBPALLIEHUS SHEPTUHU B SKOCUCTEMaxX U brochepe, IBOTIOLHUS
ouochepsr;

. 6K/1A0 6bIOAIOWUXCA YHUEeHbIX B PA3BUTHE OMOJIOTHICCKON HAYKH;

. O0MO0JIOrH4eCKYI0 TEPMUHOJIOTHIO H CHMBOJIHKY;

yMeTh

. 00vAcHaAmy: ponb Ouonornd B (HOPMHUPOBAHMM HAYYHOIO MHMPOBO33PEHMS;
BKJIaJl OMOJIOTMYECKUX TEOPUIl B (POPMUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOM
KApTUHBI MUPA; €IMHCTBO KUBOM U HEXXUBOU MPUPOJIBI, POACTBO KUBBIX OPraHU3MOB;
OTPULATEIBHOE BIUSHUE aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PAa3BUTHE
3apojbllIa YeJIOBEKa; BIUSHUE MYTareHOB Ha OPraHM3M 4YeJIOBEKa, SKOJIOTMYECKHX
(aKTOpOB Ha OPraHU3Mbl; B3aUMOCBSI3U OPTaHU3MOB U OKPYKAIOILEH CPE/Ibl; MPUUNHBI
HapyIIeHUH pa3BUTHUsI OPTraHU3MOB, HACJICICTBEHHBIX 3a00JI€BaHUM, MyTallH,

. peuwtamp OVOJIOTMUECKUE 3a/layd Pa3HOM CIIOXKHOCTH; COCTaBIIATh CXEMBbI
CKpEIBaHU;

o YCMAHAGIUGCAMb 63AUMOCEA3U IBVKYIIMX CUJ DBOJIIOLMH; ITyTE€W U HAIIPABICHUN
IBOJIFOLIUY;

o COCMAGIAmMb cxempl MYTU MEPEHOCA BEIIECTB U APHEPrUM B IKOCUCTEMax (Lenu
NUTaHUs, TUIIEBbIE CETH);

o onucvigamsb 0co0€il BUAAa MO MOP(POJIOrHYECKOMY KPUTEPHUIO, IKOCUCTEMBI H
arpo3KOCUCTEMBI CBOE MECTHOCTH; TOTOBUTH U OMKUCHIBATH MUKPOIIPENAPaThI;

o 6blAGNAmMB UICTOYHUKM MYTareHOB B  OKpy)Kawmiel cpeiae  (KOCBEHHO),
AHTPOTIOTCHHbIE M3MEHEHUSI B DKOCHCTEMax CBOEW MECTHOCTH; MPUCHOCOOJICHUS Y
OpPraHu3MOB K cpene oOuTaHus, apoMop(o3bl M HIUOATANTALMM y PACTCHUH U
JKUBOTHBIX, OTJUYUTEIbHBIE MPHU3HAKU JKUBOTO (Y OTACIBHBIX OPraHW3MOB),
abuoTnyeckre u OMOTHYECKHE KOMIOHEHTHI SKOCUCTEM, B3aMMOCBS3H OPraHU3MOB B
HPKOCUCTEME, HMCTOYHMKM MYTareéHOB B OKpYyXKawllel cpene  (KOCBEHHO),
aHTPOIIOT€HHbIE U3BMEHEHUS B AKOCUCTEMAX CBOETO PETHOHA;



. cpasnueamsp: OGMOJIOTHUECKHE OOBEKTHI (KJIETKH pacTEHUH, )KUBOTHBIX, TPUOOB
u OakTepuil, dKOCHUCTEMbl W arpO’KOCUCTEMBI), Mpolecchl U sBIEHUA ((HOpMbI
€CTECTBEHHOTO OTOOpa; HMCKYCCTBEHHBIH M €CTECTBEHHBIM OTOOpP; CIOCOObI
BUJI000pA30BaHUs; MAaKpO- U MUKPOIBOJIIOLMIO; MYTH U HAIPaBJICHUS SBOJIOLNU) U
JienaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

o AHAMU3UPOBAMb U OYEHUBAM b TIIOOATBHBIE SKOJIOTHYECKUE MPOOIEMbI U TTyTH UX
pelieHusi, TMOCJIEACTBUSI COOCTBEHHOM JIESITEIbBHOCTH B OKpY)Karolled cpene;
pa3liMyHbIe TUIOTE3bl CYIIHOCTU JKU3HHW, NPOUCXOXKJEHHUS >KU3HU U 4YEJIOBEKa,
YeJIOBEUECKHUX pac, T00abHbIE aHTPONIOTEHHBIE U3MEHEHUSI B Ouocdepe, STHYeCKue
aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOTMUECKON HAYKE;

. Haxooump vHDOpPMAIIMIO O OWOJIOTMYECKUX OOBEKTaX B  PA3TUYHBIX
UCTOYHUKAX (Y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYJSPHBIX H3IAHUSIX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTEpHET) U KpUTUYECKH €€ OLICHUBATD;
HCI0JIb30BAaTh PHOOpeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1eATeJbHOCTH
Y TOBCEeHEBHOM KU3HH IS

. COONIONIeHNss Mep TPO(PHIAKTUKA OTPaBJICHHUM, BHUPYCHBIX U JPYTHX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX NMPUBBIUEK (KypeHHUE, aJKOT0JIU3M, HapKOMAaHUs);
IPaBUJI IOBEJICHUS B IPUPOJIHOM Cpeie;

. OLICHKH DJTUYECKUX AaCTeKTOB HEKOTOPBIX HCCIEIOBaHMA B 00JacTH
OMOTEXHOJOTUH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHUE).

TemaTnueckoe acnpeacJicHue KoJinm1uecresa 4acoB

KJacc | Ne /i | Pa3gennl, TeMbl Koaun4yecTBO 4acoB
10 Bsenenue. 3
1 OCHOBBI IIUTOJIOTHH. 14

Pa3MHOXEHHE W WHIWBHIYyaIbHOE pPa3BHTHE | 5
(OHTOrEHEe3) OPraHu3MOB.

3 OCHOBEBI T€HETHKHU. 8
4 I'eneTunka yenoBeka. 4
HUTOI0 34

Kaace | Ne n/m | Pa3aennl, TeMbI KoanuecTBO

4acoB

11 1 DBOJIIOIMOHHOE YUCHHE 10
2 Bo3HuKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMIIe 3
3 YenoBek — OMocoIaibHas CHCTEMA 3
4 OCHOBBI DKOJIOTHUH 5
5 buocdepa — rnodansHas skocucrema. Yenosek u 3

OKpYJKaromas cpejia

6 [ToBTOpenue pa3aenos 6monoruu 10-11 kmacco 10




| | uToro | | 34

Coaep:xanue nporpammsbl 10 kiiace

BBenenue (3 yaca)

Mecto kypca «lIpakTukyM 1O pemieHuIo 3ajad Mo OWOJOTUU» B CHCTEME
€CTECTBEHHOHAYYHBIX JUCHUIUIMH. MeToabl uccienoBanus B Ouonoruu. CylHOCTh
JKW3HU U CBOMCTBA JKMBOTO. YPOBHH OpraHu3aluu *kuBo matepuu. Llenu u 3amaum
Kypca.

1. OcHoBbl nuTOJI0THH (14 YacoB)

XHUMUYECKHUI COCTaB KIETKU. Bolla u apyrue HeOpraHM4ecKue BEIECTBa, UX POJib B
KU3ZHEIEATEIbHOCTH KJIEeTKH. OpraHudecKkrue BEUIECTBA: YIJIEBOJAbI, OEIKH, JIUIHIBI,
HyKJIeMHOBbIE KUCIOThI, AT®, ux cTpoeHue u poisb B KieTke. DepMeHTHI, UX POJIb B
PEryJISALMHU TIPOLIECCOB )KU3HENESTENBHOCTH.

CrpoeHrne mpPOKapUOTHYECKOW KIETKH. CTpoeHHMe JYKapUOTHYECKOW KIIETKH.
OcHoBHbIE KOMIOHEHTHI KieTku. CTpoeHne memMOpaH. CTpoeHue u GyHKIUU Sapa.
XHUMUYECKUM COCTAB U CTPOEHUE XPOMOCOM. L{uTomnnasma u OCHOBHbIE OpraHouabl. Mx
GyHKINUU B KJIETKE.

Oco0eHHOCTH CTPOECHHUS KIIETOK OaKTepHil, TpuOOB, )KMBOTHBIX U pacTeHU. Bupycel u
6axrepuodaru. Bupyc CITN/a.

[Tnactuyeckuit u sHepreTHyeckuid oOMeH. (OCHOBHBIE 3Tallbl SHEPTrEeTHUYECKOIO
oOMeHa. OTIUUYUTENbHBIE OCOOCHHOCTH KJIETOYHOrO JbixaHus. CrocoObl MOTyYeHUs
OpPraHUYECKUX BelecTB: aBTOTpo(dbl u rereporpodsl. doTtocuHTe3, ero dassl,
KOCMHUYECKasi poJib B 6rochepe. XeMOCHHTE3 U €ro 3HaueHue B Onocdepe.

buocunres 6enkoB. [lonstue o rene. JJHK — ncrounuk renernyeckoit mHGOpMAaIIUH.
['enetnueckuii koa. MaTpuuHblil npuHUMn OuocuHTe3a OenkoB. Obpa3oBanue nPHK
no matpuue JIHK. Perynauus 6uocunresa.

[lonaTHe 0 ToMeocTase, peryisius MpoUecCOB NPEBPALIEHUS BEIIECTB U DJHEPTUU B
KJIETKE.

2. Pa3dMHOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE (OHTOreHe3) OPraHu3MoB (5 4acoB)
CamMoBocnipou3BeieHHE — BCeoOliee CBOMCTBO xKUBOro. MUTO3 Kak OCHOBa O€CII0JIOro
pPa3MHOMKEHHUSI U POCTa MHOTOKJIETOYHBIX OPraHU3MOB, €ro ()a3bl U OHMOJIOTUYECKOE
3HA4YCHHUE.

®opMbl pa3MHOXKEHU OpraHu3MoOB. becrionoe pazmHoxkeHue u ero tumsl. [losoBoe
pa3MHOXXeHue. Melio3, ero Ouosiornyeckoe 3HaueHue. CrnepmaroreHes. OBoOreHes.
OmnogorBopenre. (OCOOEHHOCTH  OIUIOJOTBOPEHUS y I[BETKOBBIX PACTCHUH.
buosiornueckoe 3Ha4eHUE OTUIOJOTBOPEHUS.

[ToHsiTHE MHAMBUAYATBHOTO Pa3BUTHS (OHTOTEHE3a) OPTaHU3MOB.

3. OcHOBBI reHeTHKH (8 yacoB)

Hcropuss pa3BUTHS TEHETUKH. 3aKOHOMEPHOCTH HACJE€NOBaHUS IPU3HAKOB,
BBISIBJICHHBIC I. Mennenem. ['ubpunonornueckuit METO/], V3YYECHUS
HACJIEJICTBEHHOCTH. MOHOTHOPUAHOE CKpelIMBaHue. 3aKOH JOMUHUPOBaHMS. 3aKOH
pacwerieHus. [loiHOe M HEMOTHOE NOMMHUPOBAHUE. 3aKOH YHUCTOTHI TAMET U €r0



LIUATOJOTHYECKOe O0OCHOBaHME. MHOXECTBEHHbIE —allieau. AHalu3Upyoliee
CKpeluBaHue. JJuruopuHoe U moJIMruOpUIHOE CKpEIIMBaHue. 3aKOH HE3aBUCHMOTO
KoMOuHUpoBaHusA. deHoTHUN W TeHOTHN. LluToMOorHMYecKre OCHOBBI T'€HETHYECKHX
3aKOHOB HACJI€IOBaHUSI.

['eneTnyeckoe ompeneneHue mnoja. ['eHeTudyeckas CTPYKTypa MOJIOBBIX XPOMOCOM.
['omoramMeTHBIM M rereporameTHbd noj. HacienoBaHue mpu3HAKOB, CIEINICHHBIX C
MIOJIOM.

XpoMocoMHas Teopusi HaciaeACTBeHHOCTH. ['pymnmbl cuemienus: reHoB. ClernjieHHoe
HaclieJJoBaHue Nnpu3HakoB. 3akoH T. Moprana. [ToqHOe 1 HEMOJHOE CIEIIEHNUE TEHOB.
['eHeTMYECKME KAPTHI XPOMOCOM.

['eHOTHI Kak 1IEJIOCTHAsI cUCTeMa. XPOMOCOMHas (siiepHas) U IUTOIIa3MaTHIeCcKast
HACIIEJICTBEHHOCTh. B3anmoneicTBUe aUleNbHBIX (JOMUHUPOBAHHUE, HEIMOIHOE
JTOMUHUPOBAHHUE, KOJOMHUHHUPOBAHHE U CBEPXJIOMHHUPOBAHUE) U HEaJUICIbHBIX
(KOMILJIEMEHTapHOCTh, 3MHUCTAa3 U TOJHUMEpPHS) TE€HOB B OINPEACICHUU IPU3HAKOB.
[ImerioTpomnus.

OcHoBHBIE (OpPMBI HM3MEHUYMBOCTH. [ €HOTHIHWYECKas HW3MEHYUBOCTh. MyTamuu.
['eHHBIE, XPOMOCOMHBIE M T€HOMHbIE MyTaluu. CoMaTHYEeCKHE M TEHEPATUBHBIC
MyTtanuu. [lonyneranbHble U JeTaabHble MyTauuu. [I[pU4uHBI U YacTOTa MyTallui,
MyTareHHbIe (haKTOPbI. DBOJIIOIIMOHHAS POJIb MyTaIUH.

KomOuHaTuBHas H3MEHUHMBOCTh. BO3HUKHOBEHHE pa3IUnIHBIX KOMOWHAIIMI I€HOB B UX
pOJIb B CO3/JaHUM T€HETHYECKOr0o pa3sHOoOOpasusi B Mpejenax BUIa. DBOJIOIUOHHOE
3HAQYCHUE KOMOWHATHUBHONW W3MEHYMBOCTU. 3aKOH TOMOJIOTMUECKUX PSIIOB B
HACJIEICTBEHHON U3MEHYHNBOCTH.

deHoTUNIMYECKAS, UM MOJU(PUKAITMOHHASL, U3MEHUUBOCTh. POJIb yCIIOBUI BHEIIHEH
Cpeabl B pa3BUTUM U MPOSIBJICHUM TMPU3HAKOB M CBOWCTB. (CTaTHUCTUYECKHE
3aKOHOMEPHOCTH MOJIU(PUKAITMOHHON U3MEHUUBOCTH. Y TIPABJICHUE IOMUHUPOBAHUEM.
4. I'eHeTHKA 4esioBeKa (4 yaca)

Metoasl u3ydeHHs] HACIEJICTBEHHOCTH 4deloBeKa. I 'eHeTudyeckoe paszHooOpaszue
yeJioBeKa. ['eHeTH4ecKre JaHHbIE O POUCXO0KICHUHN YEJI0BEKA U YEJIOBEYECKUX pacax.
XapakTep HacJeIOBaHUS MPU3HAKOB Yy YEIOBEKA. | €eHETUUECKHE OCHOBBI 3JI0POBBS.
BrnusHue cpenbl Ha TEHETHUECKOE 370pOBbe uesoBeka. ['eHeTmueckue OOJIC3HH.
['enotunmn u 310poBbe  4yenoBeka. [‘eHoponn momymsiiuu.  COOTHOIIIEHUE
OMOJIOTMYECKOTO M COIMalIbHOTO HacjeaoBaHus. CollMalibHbIC MPOOIEMbl TEHETHKH.
DThyeckre npoOiemMbl T'€HHON WHXKEHEepUH. |'@HeTHYecKuil MpOrHO3 U MEIUKO —
F€HETUYECKOE KOHCYJbTHUPOBAHHME, WX NPAKTUYECKOE 3HAYEHUE, 3aJadyd U
MEePCHEKTUBbI

Copepxanue nporpammsbl 11 kiace.
1. IBosrounonHoe yuyenue (10 yacos)
OposononHas teopust Y. JlapBuHA. DJeMEHTapHBI 3BOJIIOIMOHHBIA MaTepual.
DJyieMeHTapHasi €IMHUIIA DBOIIONUU. DJIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH



reHetuyeckoro pasHosecus Jx. Xapau, B. BaitnOepra. [[Buxyiiue cubl (hakTopbl)
HBOJTIOIUH.

EctecTBeHHbIil 0TOOp Kak (akTop sBomOIMU. DOpPMBI €CTECTBEHHOTO OTOOpA:
CTAOMIM3HUPYIOIINM, JBWXKYIIUM, paspbiBaronuid (Au3pynTuBHBIN). boppba 3a
CYILIECTBOBAaHUE U €€ (HOPMBI.

Bun u ero xputepun (npusHaku). Onpenenenue Buaa. CTpykTypa Buja B MPUPO/IE:
MOJABU/IBI, SKOTUIIBI, monyasiui. CrocoObl BU000Opa30BaHUs: aJIONATPUUECKOE U
CUMIIaTPUYECKOE.

Hanpasnenuss 1 myTtd sBofionuu. buonormdeckuii mporpecc U OHONIOrMYECKUN
perpecc. Iyt goctmxeHus OHONOTMYECKOTO Mporpecca: Mop(odu3HoIorHaecKuii
nporpecc (apomopdo3), uanoanantaius, Mmopdodusnonorndeckuii perpecc (oomas
nereHepanus). buonornueckuil perpecc u BBIMUpaHHe OpraHu3MoB. COOTHOILIEHUE U
Yepe10BaHNUE HAIIPABIECHUIN BOJIIOIUH.

®opMbl HAIIPABJIEHHOM 3BOMIONUM: (UIETUYECKas, IUBEPreHTHAs, KOHBEPI€HTHAs U
napaJsuiesibHasl.

OO011e 3aKOHOMEPHOCTH (TpaBUIIa) IBOJIIOIIHH.

2. Bo3HHKHOBeHUE U pa3BUTHE KU3HU HA 3emJie (3 yaca)

['vmore3sl W TEOpUM BO3HUKHOBEHUS JKH3HM Ha 3eMile:  KpPEalMOHU3M,
CaMOIIPOU3BOJIbHOE  (CIIOHTAaHHOE)  3apOXACHHE, CTAllMOHAPHOE  COCTOSHHUE,
naHCIepMusi, OMOIO0d3.

OcHoBHBIE 3Tanbl 3BOJOLMH. (OCHOBHBIE J3Tamlbl HBOJIOLNUU PACTUTEIBHOIO U
KUBOTHOTO Mupa. OCHOBHBIE apOMOP(PO3bl U UINOAAANTALINH.

Pasutne xn3Hum Ha 3emiie Mo ’paM M IEpUoAaM: apXxeu, MPOTEpO30U, MaIEO30M,
ME3030M, KalfHO301.

CoBpeMeHHas cuctemMa OpraHnyeckoro mMupa. OCHOBHBIE CUCTEMATUYECKUE TPYIIbI
opranu3MoB. O011ast XapakTepUCTUKA LAPCTB U MOALAPCTB.

3. YesioBek — OnocouuagabHasi cucrema (3 gyaca)

CXO0ZICTBO M OTIAMYHS YEJIOBEKA U AKUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHE YETIOBEKA.
CBuIeTEeNbCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMU: CPABHUTEIbHO-MOP(OJIOTHUECKHE,
AMOpUOTIOTHYECKHE,  (PUBHOJIOT0-OMOXUMHUYECKUE,  MOJEKYJISIPHO-TEHETHYECKUE.
OTinuns 4YernoBeKa OT >KMBOTHBIX: NPSIMOXO0KJICHHWE, U3MEHEHUE CTPOEHUS Yepera,
pa3BUTHE TOJOBHOIO MO3ra W BTOPOM CUTHAJIBHOM cHCTEMBbl. CHCTEMATHYECKOE
W3TOTOBJICHUE OPYIUH.

JBrxymue cuibl ((akTopbl) aHTpONOreHe3a: OWOJOTHYECKME U COLUAJIbHBIE.
HacneacTBeHHass “BMEHUHMBOCTD U €CTECTBEHHBIN 0TOOp. [ pynmoBoe cOTpyIHUYECTBO
u obOmenue. OpyauitHas NEATEIBHOCTh W MOCTOSIHHBIE >KWinina. COOTHOILEHHE
OMOJIOTMYECKUX U COLUATIBHBIX (PAKTOPOB.

OcCHOBHBIE CTaJAMM AaHTPONOreHe3a: JPUOINUTEKH, MPOTOAHTPON, AapXaHTPOIL,
najgeoanTporn, Heoantpon. Haxoakyu rckomaemMbIX OCTaTKOB, BPEMs CYILIECTBOBAHMS,
poct, 00bEéM Mo3ra, 00pa3 xu3Hu. Opynus.

UYenoseueckue packl. [IonsaTne o pace. OCHOBHBIE YEJIOBEUYECKUE PACHI.

4. OcHOBBI IK0J10THH (5 4acoB)



Pasnensr m 3agaum skosnoruu. CBs3b DKOJOTMM C JAPYTMMH HayKaMHd. MeToJsl
DKOJIOTHH.

Okonoruueckue (aKTOpbl M 3aKOHOMEPHOCTH UX JAeicTBus. B3aummopeiicTBue
HKOJIOTHYECKUX (pakTOpoB. bronornyeckuii ONTUMYM M OTPaHUYMBAIOIINI (aKTop.
[IpaBuno munumyma HO. Jlubuxa. Kiaccudukanus skonorudeckux (QaxTopos:
OMoTHYECKHE, A0MOTUYECKHUE U AaHTPOTIOTEHHBIE.

Kusznennsie hopmbl opranu3zMoB. KuzneHnnsle popmel pactennii. JKusHeHHbIE POPMBI
KUBOTHBIX. OCOOEHHOCTHU CTPOCHUS U 00pa3a >KU3HH.

buoTtnueckue Qaxtopsl (B3auMojeHCTBUS). Buabsl OMOTHYECKHMX B3aWMOACHCTBUIA
KOHKYPEHIMS, XUIIHUYECTBO, Napa3suTU3M, MyTyaJIu3M, KOMMEHCAIN3M, aMEHCAIU3M,
HEUTPAIIM3M.

OKOJOTMYECKHe XapakTepuCTUku mnonynsuuu. llomynanus kak Ouosornyeckas
CUCTEMA.

Coo0miecTBa OpraHM3MOB: CTPYKTYphI U CBsI3U. bHOlIeHO3 cO00IIECTBO OPraHNU3MOB.
CrpykTypbl OuoneHo3a. CBsi3u MeX1y OpraHu3MaMH B OHMOLIEHO3E.

OkocucteMbl. CTpyKTypHBIE KOMIIOHEHTBI 3KOCUCTEMBI. KpyroBOpOT BEIIECTB U IOTOK
3Hepruu B skocucreme. Tpoduueckue yposau. Tpopudeckue uenu u cetu. OCHOBHbIE
NOKa3aTeNIN 3KOCUCTEMBI. DKoJornyeckue nupamuibl. CBolcTBa OMOTeOlIEHO30B U
JUHaMKKa cooduecTs. Lluknnueckrue naMeHenus B OnoreoueHo3ax. [locrynarenbHele
U3MEHEHUS COOOIECTB — CYKIECCHUH.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMa O3€pa. ODKOCHCTEMAa CMENIAHHOTO Jieca.
CTpyKTypHBIE KOMIIOHEHTHI U TpO(pHUecKasi CETh MPUPOIHBIX IKOCHCTEM.
AHTpOIIOTEHHBIE JKOCUCTEMBI. ATPO3KOCUCTEMBI. OTIMYUSA arpodKOCUCTEM OT
OMOreo1IeHO30B.

5. buocdepa — riodaabHas 3xocucremMa. YesroBek U OKpy:Kaouas cpeaa (2 yaca)
buocdepa - xuBasg obonouka 3emnu. Pazputue npencrapieHuii o ouocdepe B Tpyaax
3. 3rocca, B. U. Bepnaackoro. O6mactu 6uochepsr u e€ cocras. JKuBoe BeliecTBoO
ouocdeps! u ero PyHKIUH.

3aKOHOMEpPHOCTH  cymiecTBoBaHus Ouocdepbl. OcobeHHocTH Ouochepsl  Kak
rio0anbHON sKocucTeMbl. KpyroBopoThI BELIECTB U OMOT€OXUMUYECKHE LIUKIIBI.
UYenoreuectBo B Omochepe 3emimn. buochepnas ponp denoBeka. BosznericTBue
yenoBeka Ha Ouocdepy. 3arps3HeHHe BO3AyIIHOM cpenpl. OxpaHa Bo3ayXxa.
3arpsi3HeHUEe BOJHOM cpenbl. OXpaHa BOJHBIX pecypcoB. PaspylieHue NnouyBbl U
u3MeHeHne kimMara. OxpaHa TITOYBEHHBIX PECYpCOB MW 3alluTa KJIMMaTa.
AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. Oxpana
PacTUTENBHOTO U KUBOTHOTO Mupa. [IpobiieMa oXpaHbl IPUPOIBI.

6. IloBTOopenue pasaesnos ouosoruu 10-11 xkinaccos (11 yacos)

buonorusa kak Hayka. MeToAbl Hay4YHOTrO NMO3HAHUS. Y POBHU OPraHU3allliu KUBOTO.
['enernueckass wHpoOpMalMs B KIETKE. XPOMOCOMHBI HA0Op, COMAaTHYECKUE H
MOJIOBBIE KJIETKU. MOHO- W AMTMOpUAHOE, aHAIM3UPYIOIlee CKpelluBanue. Pemienne
LIUTOT€HETUYECKUX U TeHETHYECKHX 3a]1ay.



Knertka xak Ouonorunyeckas cucrema. CTpoeHue KieTku, MeTadonu3m. JKu3HeHHbIN
LUK KJIETKH.

Opranusm kak Ouonorudeckas cucrema. Cenekuusi. buorexnonorus.

MHuoroo6pa3ue opranu3moB. bakrepuu, I'pudsl, Pactenus, JKuBotHsie, Bupychr.
Opranusm 4desioBeka.

[IpumeHeHne OMOJIOTMYECKUX 3HAHUW B NPAKTUYECKUX CHUTYyalMsIX. 3aJaHusi ¢
HM300pakeHHueM OMOJIOTHYECKOT0 00BhEKTa, Ha aHAIN3 OMOJIOTHYECKOM MH(pOpMAITUH.



KanennapHO-TeMaaneCKoe INIAHUPOBAHUE 10 xiacc

Meiio3z.»

Ne n/mt | Tema 3ansTUs Kon-Bo | Ilo mmany | Ilo daxty

4acoB

Beepnenue (3u.)

1. Pemtenue 3amau mo reme: «Metoasl ucciaenosanus | 1
B OHOJIOTHIY.

2. Pemenue 3anau no reme: «CyIIHOCTh KU3HU U 1
CBOMCTBA JKHUBOTI'O.»

3. Pemenune 3amad o reme: «YpOBHU OpraHU3aluu 1
YKUBOW MaTEpPHUU.»

OcHoBbl 1uToa0ruy (144.)

4, Pemenue 3amay o reme: «OcoOEHHOCTH 1
XHMHYECKOI'O COCTAaBa KJIETKHU.)»

5. Pemenue 3amau o reme: «Bona u e€ poib B 1
JKU3HEEATEIbHOCTH KIIETKHU.)»

6. Pemenue 3amad mo reme: «YTIeBoAbl M MX posib B | 1
JKU3HEEATEIbHOCTH KIIETKHU. )

1. Pemenue 3anau o teme: «Ctpoenue u GpyHKIHH 1
OEJIKOB.»

8. Pemenue 3anay no teme: «HyknenHoBble kuciaorsl | 1
Y UX POJIb B )KM3HEIEATEIbHOCTH KICTKHU. )

9. Pemenue 3anay no teme: «CTpoeHHE KIETKU. 1
Kinerounas memOpana. Sapo.

OpraHoubl KJIETKHU.»

10. Pemenue 3amaud no teme: «CTpoeHUE KIETKH. 1
OpraHoubl KICTKHU.»

11. Pemenue 3anay nmo Teme: «CxonctBa u paznuuusi B | 1
CTPOCHHH dYKAPHOTHYCCKUX U TPOKAPHOTUICCKIX
KJIETOK.»

12. Pemenue 3amau o teme: «CxoacTBa u paznuuus B | 1
CTPOCHHH KJIETOK PACTEHUH, )KUBOTHBIX U
rpuboB.»

13. Pemenue 3anau o teme: «HexsieTounsie popMel 1
XU3HU. Bupycel u 6aktepuodaru.»

14. Pemenue 3amau o teme: «HepreTuyeckuit oomen | 1
B KJICTKE.»

15. Pemenne 3aga4d no teme: «lIutanue KIETKH. 1
ABToTpodHOe nutanue. PoToCUHTES.

XEeMOCHHTE3.»

16. Pemenne 3agau mo Teme: «I'eHETHYECKUM KOJI. 1
Tpanckpunuus. Tpancianus.»

17. Pemrenue 3ampau no reme: «Perymsius 1
TPAHCKPHITIIHHA U TPAHCISIIIY B KIIETKE.)

Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTraHU3MOB (5 4.)

18. Pemenue 3agau mo Teme: «MHTO3 M aMHTO3. 1




19.

Pewmrenune 3anad o reme: «PopMbl pa3MHOKEHUS
opranus3moB. becrionoe 1 onoBoe pa3MHOXKECHHE.»

20. Pemtenne 3agau mo teme: «Pa3BuUTHE MIOIOBBIX
kieToK. OII0I0TBOPEHHUE.»

21. Pemenue 3agau mo teme: «OHTOrCHE3 —
WHIVMBUIYAIbHOE PA3BUTHE OPraHU3Ma.»

22. Pemrenue 3amau no reme: «MHauBuayaibHoe

pazBuTHE. OMOPHUOHAIILHBIN 1
MMOCTIMOPHOHATBHBIN TIEPUOJIBL.)»

OcHOBBI reHeTHKH (8 4.)

23. Pemenue 3anau o teme: «I ' mOpUAOIOTUYECKHIA
MeTOo. 3aKOHOMEPHOCTH HACIIeOBaHUSI.
MOHOTHOPUIHOE CKPEIMBAHUE. )

24, Pemenune 3agad no teme: «MHOKECTBEHHEIC
ayseny. AHAJIM3UPYIOIIEe CKPEIIUBAHUE. )»

25. Pemenue 3amau o reme: «/{urndbpunnoe
CKpeniuBaHue. Pemenrne reHeTHYeCKuX 3a1a9y»

26. Pemenue 3anay no teme: «XpoMOCOMHasi TEOPHs
HACJICICTBEHHOCTH. »

27. Pemenune 3ama4d mo teme: «B3auMoaecTBIe
HeaJJICJIbHBIX TCHOB.»

28. Pemenue 3anau o teme: «lluTormiazMaruyeckas
HACJICICTBEHHOCTD.»

29. Pemenue 3amau mo treme: «M3MEeHYHUBOCTD.»

30 Pemenue 3anay o teme: «Buaesl MmyTarmii.

[Tpuunnel mytauuii. ComaTuueckue u
TCHEPATUBHBIC MYTALUU.»

I'eneTuka yenoBeka (4 4.)

31. Pemenne 3amad mo teme: «MeTObI UCCICIOBAHUS
TCHETHKH YEJIOBEKa.»

32. Pemenue 3anau o treme: «I'eHeTHKA U 310POBBE
YeJI0BEKa. »

33. Pemenue 3anau o teme: «IIpoGiemsr
TeHETHYECKOI 0€30IMacHOCTH.»

34. Pemenue 3agau mo teme: «OO01MIEOn0I0TrHYSCKIE

3aKOHOMEPHOCTH, IIPOSABIIAIOIINECS HA KIIETOYHOM
Y OPraHU3MEHHOM YPOBHSIX.»




Kanengapuo-temarnueckoe miaanuposanue 11 kiace

Ne | Tema 3anaTHA Komn-Bo ITo mnany | o dakty
/1 4acoB
IBoJIIONMOHHOE YueHue (10 4.)

1. | Pemenue 3aga4 o teme: «9BoMOLMOHHAsS Teopust Y. 1
[apBuna.»

2. | Pemenue 3anau o teme: «J{Bmwxkymue cuibl (paktopsl) | 1
SBOJIIOLIAMN. »

3. | Pemenue 3amad o reme: «3aKOH T€HETUIECKOTO 1
paBHoBecus Jx. Xapnau, B. BaitnOepra.»

4. | Pemenue 3ana4 1o teme: «EcTecTBeHHBIN 0TOOp Kak 1
(bakTop sBomOIHH. DOPMBI ECTECTBEHHOT'O 0TOOpay»

5. | Pemenue 3anau no reme: «bopr0a 3a cyniecrsoBanue u | 1
e€ hopMBL»

6. | Pemenue 3ama4 no teme: «Bug u ero kpurepun 1
(Tpu3HAKM).»

7. | Pemenne 3ama4 o teme: «CrocoObl BumooOpazoBanus: | 1
QJIJIONIATPUYECKOE M CUMITATPHUYECKOE. )

8. | Pemenue 3amau no teme: «HanpasieHus u mytu 1
sBONMIOLMU. bronornueckuii mporpecc u
OMOJIOTUUECKHI perpecc.»

9. | Pemenue 3anau o treme: «Ilytu goctmxenus 1
OMOJIOTMYECKOTO MPOTPeccar

10. | Pemenue 3ama4 o teme: «@OpMBI HaITPaBICHHOMN 1
HBOIIIONIMHU: (puneTudeckas, JUBEpreHTHas,

KOHBEPreHTHAs U MapajuieIbHast.»

IloBTOpenue pasaenos ouoJoruu 10 kiaacca (3 4.)

11. | Pemenue 3amau o teme: «buonorus kak Hayka. 1
MeTo1pI HayYHOTO MO3HAHUS. Y POBHU OpTaHU3AIHH
YKUBOT0.)»

12. | Pemrenue 3agau o teMe: «KireTka kak OHOJIOTHYECKAS 1
cucteMa. CTpoeHHE KIETKU, META0O0JIN3M.»

13. | Pemienue 3ana4 o teme: «KU3HEHHBIA UK KIeTKH.» | 1

Bo3HuKHOBeHHE M pa3BUTHE KU3HU HA 3emiie (3 4.)

14. | Pemenue 3a1a4 o TeMe: «[ UMoTe3bl U TEOPHH 1

BO3HUKHOBEHUS KU3HU HA 3EMJIE)




15. | Pemenue 3amau nmo treMe: «OCHOBHEBIE 3TaNbI 3BOIOIMKA | 1
PaCTUTEIBHOTO U )KUBOTHOTO MHUpa. OCHOBHBIC
apoMop(h03bl ¥ UIN0ATANTAIINHN. )

16. | Pemenue 3amay o reme: «Pa3Burne »XU3HU HA 3eMile 1
110 9paM | MepPHoIam»»

YejoBek — OnoconuaibHasi cucrema (3 4.)

17. | Pemenue 3anau mo teme: «CHCTEMAaTHYSCKOE 1
MoJIoKeHHe yejtoBeka. CBUIETENLCTBA CXOACTBA
YeJI0BEeKa C YKUBOTHBIMHY

18. | Pemenue 3amau o teme: «JIBmwkymmme cuiel (pakropsr) | 1
AHTPOTIOTEHE3a)

19. | Pemenue 3amay o teme: «OCHOBHBIE CTaANHU 1
anTponioreHe3a. YenoBeueckue pacoh»

IloBTOpenue pasaenos 6mosnornu 10 kaacca (3 4.)

20. | Pemenwne 3ama4 o teme: «I enernyeckas uHpopmanus | 1
B KJIeTKe. XpOMOCOMHBIA HabOp, COMaTUYECKHE U
IIOJIOBBIE KIIETKH.»

21. | Pemenue 3amad 1o teme: «MOHO- U JUTUOPHITHOE, 1
aHAJIM3HUPYIOIIee CKPEIIUBAHUE.»

22. | Pemrenue 3anau o teme: «Pemenne nuroresernyeckux | 1
M T€HETUYECKHUX 3a1a4.»

OcHoBbI 3K0J10THH (S 4.)

23. | Pemenue 3amau 1mo treme: «MeTOabl SKOJIOTHH. 1
Dkosiornueckue GakTopbl U 3aKOHOMEPHOCTH UX
JICHCTBHAL. »

24. | Pemenwne 3ana4 1o teme: «buotudeckue hakTopbi» 1

25. | Pemenne 3amau mo teMe: «buoiieHo3 coo0IecTBo 1
opranu3mMoB. CTpyKTypbl 6uotieH03a. CBS3H MEXIY
OpraHu3Mamu B OMOIICHO3€.)

26. | Pemenue 3amau o reme: «IkocucteMmbl. KpyroBopor 1
BEIIECTB M MTOTOK SHEPTUHU B IKOcHcTeMe. Tpodudeckue
LIETIH ¥ CETH.»

27. | Pemenune 3amad 1o reme: «IIpupoIHbIe SKOCHUCTEMEI. 1

Al"pOBKOCI/ICTeMLI.»

Bnocc[)epa — rao0ajabHas JkocucremMa. UejioBek u OKpYyRaouias cpeaa

(24.)

28. | Pemenue 3anau no teme: «buocdepa - xuBas odonouka | 1
3emiu. JKuBoe BeniecTBo 6Mochepsl U €ro GyHKIIUH.
KpyroBoport BeriecT»

29. | Pemenue 3amad no teme: «YemnoBeuecTBo B Onochepe 1
3emun. Bo3zeiicTBue yenoseka Ha Ouochepy.»

IloBTOpenue pasnenos omonornu 10-11 kaaccos (5 4.)

30. | Pemenne 3amau mo reme: «OpraHu3M Kak 1
6uosiornyeckas cucrema. Cenexiusi. BUOTEeXHOTOTHSL.»

31. | Pemenne 3amau o reme: «MHOTOOOpa3ue opranu3mMoB. | 1

baktepuu, ['pubsl, Pacrenus, )KuBotHsie, Bupycer.
Opranu3M 4eJI0BeKa.»




32.

Pemenue 3anau no reme: «lIpumenenune
OMOJOTMYECKHUX 3HAHUHN B MPAKTUYECKUX CUTYALIHUSIX.)»

33. | Pemenue 3amay no teme: «3agaHus ¢ H300pakeHHEM
OHOJIOrMYeCcKOro 00beKTa, Ha aHAIU3 OHOJIOTHYECKOM
uH(OpPMAIIHH.»

34. | Pemenune 3ama4 1o Teme: «3agaHus ¢ H300pakKeHUEM

OMOJIOrHYECKOr0 OOBEKTA, Ha aHAIN3 OHOIOTHYECKO
nH(pOpMaIuu.»
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