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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma 1o OHMOJIOrMM Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHusl COCTaBJIEHa Ha OCHOBe TpeOOoBaHMII K pe3yapTaraM OCBOEHUS
OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO o00mIero o6pa3oBaHus,
npeAcTaBieHHbIX B DemepalibHOM  TOCYJapCTBEHHOM — 00pa3oBaTebHOM
cTaHgapTe 0CHOBHOTO 0611ero oopazoBanus ([Ipukas Munnpocsemienus Poccuun

or 31.05.2021 1. N2 287, 3apeructpupoBaH MUHUCTEPCTBOM FOCTHIIHH
Poccuiickoit @enepanuu 05.07.2021 1., per. Homep — 64101) (manee — OI'OC
000), a takxe denepanpHOll paboueil MporpaMMbl BOCHUTAHUS, C Yy4ETOM
Konnenumuun  npenogaBanusi  Ouonoruu B Poccuiickoit ~ ®enepanuu
(yrBepxaEHHOU pacniopsikeHueM [lpaButenscTBa Poccuiickoii @enepannn ot 9

anpenst 2016 . N2 637-p).
PaGouast mporpamma Bocniutanust MOY COI c. CMoneHka peanusyercs
4yepe3 UCIOb30BaHNE BOCIUTATEIBLHOTO MOTEHIMAIa YPOKOB OHOJIOTHH.

[Tpu pa3paboTke mporpaMMbl MO OUOJIOTUH TEOPETHUECKYI0 OCHOBY IS
OIIpeNENCHUs MOAX0A0B K (OPMHPOBAHMIO COJEp)KaHUs Y4EOHOro IpenmMera
«buonorus» cocraBunu: KoHuentyainbHble nonoxenus PIroC COO o
B3aMMOOOYCTIOBIEHHOCTH LIEJIeH, CONIep)KaHus, pe3yJbTaroB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX IENIIX
Y IPUHIIMIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO
obmero o6OpazoBanus B Poccuiickoit denepannu, a TakXe IOJIOKEHUS O
cnieruurke OMOIOTHH, €€ 3HAYCHUH B IIO3HAHUH )KUBOU MPUPOJIBI M 00€CTICYeHU N
CYLIECTBOBAaHHUS YeJIOBEUECKOro oo1ecTa. ConacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpeNIeTICHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI IO OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Owuonoruu Aa€T MpEeACTaBICHHE O Iensix, o0 oomei
CTpaTeruu OOydYeHHUs, BOCIMUTAHHUS W pPa3BUTUSA OOYYAIOIIUXCA CPEACTBAMU
yueOHoro mnpeamera «buonorus», omnpeaenser o0sA3aTeNbHOE MPEIMETHOE
COJIEp)KaHHUE, €ro CTPYKTypy, pacupeleieHue TIo pasfenaMm H TeMam,
PEKOMEHIYEMYIO TIOCIIEA0BATEIbHOCTh U3YUEHHsI yueOHOrO MaTrepuana ¢ y4éTom
MEXIPEAMETHbIX W BHYTPUIIPEIAMETHBIX CBsI3€d, JIOTUKH 0O0pa30BaTEIbHOIO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEN 00yJaroIIuXCsl.

B nmporpamme mo OHWONOrMM TakKe YUMUTHIBAIOTCS TpeOOBaHHUA K
IUIAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM H TPEAMETHBIM pPe3yIbTaTaM
oOydyeHusi B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHON
JIEeATEIIbHOCTH/y4eOHBIX JCHCTBUM OOYYaIOIIMXCS MO OCBOCHUIO COJIEPKAHUS
Ouonornyeckoro 00pa3zoBaHMUsL.
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B niporpamme o 6uonorun (10—11 kmaccbl, 6a30BbIM ypOBEHB) peaii30BaH
MPUHIUAI TPEEMCTBEHHOCTH B M3YYCHHMHM OHWOJIOTHH, Onaromapsi 4eMy B HeEl
MIPOCMATPUBACTCS HAMPABIEHHOCTh HA pa3BUTHE 3HAHUN, CBA3aHHBIX C
(GOpMUPOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHHS, LEHHOCTHBIX
OpUEHTAIMIA JHYHOCTH, OJKOJIOTMUYECKOTO MBIIUICHHUS, MPEACTAaBICHUNA O
3I0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOLIEHUEM K OKPYKAFOIIEH PUPOAHON
cpene. [loatomy Hapsiay ¢ M3ydeHHEM OOMIEOMOIOTUYECKUX TEOPHUH, a TaKKe
3HaHUW O CTPOCHHWH KHBBIX CHCTEM Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX MPOIIECCOB B IPOrpaMMe 10 OMOJIOTUH YIETICHO BHUMAaHHE
WCITOJIb30BAHUIO TOJIYYCHHBIX 3HAHUN B MOBCEIHEBHOW >KU3HU ISl PEIICHUS
MPUKIIATHBIX 33/1a4, B TOM YUCJIE: MPOPUITAKTUKYA HACIEICTBEHHBIX 3a00JIeBaHUM
YelOBeKa,  MEIUWKO-TeHETUYECKOTO  KOHCYJIBTHPOBAHMUSA, 000CHOBaHUs
HKOJIOTHYECKH 1IeTIeCO00pa3HOro MOBEACHUS B OKPYXKAIOIIEH MPUPOAHON Cpee,
aHaJIM3a BIMSHUSA XO3SIMCTBEHHON JCSITENPHOCTH 4YEJOBEKa Ha COCTOSIHHE
MPUPOTHBIX U UCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHUMAHHMS K TPHUKIATHON
HampaBJIeHHOCTH  ydyeOHOoro  mpeamera  «buomorus»  MpPOIUKTOBAHO
HEO0OXOIMMOCThIO 00eCTICUeHUsl YCIOBUHM ISl PEIICHUs] OJTHOM U3 aKTyallbHBIX
3aJa4 I[IKOJbHOTO OWOJIOTMYECKOr0 00pa3oBaHMs, KOTOpas IpeAroiaraer
dbopmupoBaHue y 00yJarommxcsi ClIOCOOHOCTH alaTHPOBATHCA K U3MEHEHUSAM
JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpemaHero oOmiero oOpa3oBaHUs 3aHUMAaET BaKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBaHKE Yy OOYUYAIOUTUXCS MPEACTABICHUHA O
HAyYHOU KapTHHE MHUpA, pacIIdpseT U 0000IIaeT 3HaHusI O KUBOU MPUPOE, €€
OTIIMYUTENFHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alliyd W DBOJIOIUHU, CO3MaET
YCIIOBUSI  JUIS: TO3HAHMS 3aKOHOB KMBOM  MpUPOIBI, (POPMUPOBAHMUS
(GyHKIIMOHATBHON TPaMOTHOCTH, HABBIKOB 370POBOTO M 0e30macHOro obOpasa
KU3HU, DKOJIOTUYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOLIEHUS K JKHUBOHN
MPHUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHre OMOIOTHS UMEET TaKXkKe IS PEIISHHS BOCITUTATETbHBIX
¥ Ppa3BUBAIONIMX 3a7ad CpeAHEero oOIero oOpa3oBaHUs, COIUATH3AINH
oOyuatomuxcs. M3ydyenue 6uosoruu o0ecrednBaeT yCaoBUs Uit GOPMHUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIITMOHHBIX U HWH(GOPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKOU KYJABTYpBI, CIIOCOOCTBYET MHTETPALMN OMONOTHUYECKUX 3HAHUH C
MPENCTABICHUSAMH W3 JPYTUX YYCOHBIX TMPEAMETOB, B YaCTHOCTH, (DH3UKH,
xuMud U reorpadun. Ha3zBaHHBIE MONOXKEHUS O TMpEAHA3HAYCHHH Y4EOHOTO
npeameTa « bHoIoTHs» COCTAaBUIIM OCHOBY JUISI OTIPEACTICHUS MTOX0/I0B K 0TOOpY
U CTPYKTYPHPOBAHHUIO €0 COACPIKAHMsI, MPEICTABICHHOTO B MpOrpaMMe IO
ouosorumu.
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O160p comepxanusi yueoHoro npenmera «buonorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULUNA KyJIbTYpOCOOOPa3HOTO MOJX0/a, B COOTBETCTBUU C
KOTOpPBIM OO0y4aromuecs JOJKHbBI OCBOUTH 3HAHMS M YMEHHS, 3HAUYUMBIE IS
dbopmupoBaHusi OOIEN KYJIbTYphl, ONpEAEISAIOUINe aJeKBaTHOE IIOBEACHHE
YeJIOBEKa B OKPYXKAIOIIECH MPUPOIHOI cpesie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U MPAKTUYECKON AesTeabHoCcTh. Oco00e MECTO B 3TOM CUCTEME 3HAHUU
3aHUMAKOT  JJIEMEHTBl  COAEpP)KAaHMS, KOTOPbIE CIY’)KAaT OCHOBOM  JJIA
dbopMupoBaHus NMPEACTABICHUM O COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHE
MHpa U HEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3alUU
Ouonornyeckoro 00pa3zoBaHMUsL.

CTpyKTypupOBaHUE COAEpX aHUs y4yeOHOro Marepuana B Iporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTEIBHBIX 0COOCHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOW OpPraHU3aLUuU
U SBOMIOIMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeamera
«buonorus» BBIACIEHBI CIEAYIOIINE CONEPKATENbHbBIE TUHNUN: «bHonorus kak
Hayka. MeToJpl Hay4yHOTO Mo3HaHus», «KieTrka kak Ouosiornueckas CUCTEMa,
«Opranu3m Kak Ouosormyeckass cucrema», «CucremMma H MHOrooopasue
OpPraHUYECKOro MHpa», «OBOJIOLUSA KUBOM NPHUPOIAB», «IKOCHCTEMBI U
MPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp m3ydenus yueOHOro mpeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYyYarOUIMMUCS 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM pPAa3HOTO paHra W MpUOOpeTeHUE YMEHUM
UCIIOJIb30BaTh 3TH 3HAHUS JJIs TPAMOTHBIX JE€HCTBUIA B OTHOIIEHHMH OOBEKTOB
’KUBOW MPUPOJIBI U PELICHUS PAa3IUUYHbIX KU3HEHHBIX POOIEM.

JlocTrkeHue e u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CIIEUNBAETCS PELIEHUEM CIEIYIOUIUX 3a1ay:

OCBOEHHME O0YyYarOIIUMUCA CUCTEMbI 3HAHUN O OMOJIOTMYECKUX TEOPHSIX,
YUYECHUSX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IPAaBWIAX, CIyKalUX
OCHOBOM 1711 POPMUPOBAHUS MPEACTABICHUIN O €CTECTBEHHO-HAYUYHON KapTHUHE
MHpa, O METOAAaX HAy4YHOro TO3HaHUsS, CTPOEHUU, MHOrooOpasuu u
OCOOEHHOCTSIX JKMBBIX CHUCTEM Pa3HOrO YPOBHS OpPraHU3allMU, BbIIAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dbopMupoBaHuE y 00y4aroluXcsl MO3HABATEIbHBIX, HHTEIUIEKTYaJIbHbIX U
TBOPUYECKUX CHOCOOHOCTEN B MPOLIECCE aHAIM3a JaHHBIX O IYTSAX Pa3BUTHS B
OMOJIOTUU HAay4YHBIX B3IVISAOB, UAEH M MOJIXOAOB K HM3YYEHHUIO >KMBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3allNu;

CTAQHOBJICHHE Yy OOydarommxcs oOWEed KylbTypbl, (QYHKIHOHAIBbHON
IrPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLICHUBATh  SIBJICHUS
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OKPYKAIOIIEr0 MHpA KWUBOW MPHUPOABI HA OCHOBAHMM 3HAHUM W OIBITA,
MOJIYYEHHBIX MPU U3yUYCHUHN OMOJIOTUH;

dbopMupoBaHue y OOy4aromUXCsl YMEHUW WITIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWUW B MPAKTHUYECKOW NESITEIbHOCTH YENIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHA;

BOCMHUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YETIOBEKOM >KHBOI
NPUPOABI, HEOOXOAUMOCTH OEpeXHOro OTHOUIEHUS K HeH, CcoOmoaeHus
ATUYECKUX HOPM IPHU MIPOBEACHUU OMOJIOTMYECKUX UCCIICIOBAHUIT;

OCO3HAaHHME IIEHHOCTH OMOJIOTMYECKHX 3HAHUW JJIs1 TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOU KYINBTYPHI, 17151 (HOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHUN B TIOBCEIHEBHOM >KU3HU
JUISL OLICHKH TTOCJIEICTBUIA CBOEH JIESTEIIBHOCTH M0 OTHOLICHUIO K OKPYKAIOIIEH
cpelme, COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHME U  COONIOACHUE  MEp
poUIaKTUKY 3a00JI€BaHHM.

B cucreme cpeanero oOmero obpazoBanusi «buonorus», nzydaemas Ha
0a30BOM ypOBHE, SBIISICTCS 00S3aTE€IbHBIM YU4E€OHBIM MPEIMETOM, BXOJSAIIUM B
cOCTaB IpenIMeTHOM oOnactu « EcTecTBeHHO-HAyYHBIC TTPEIMETHI.

Jns w3ydeHuss Ouonorud Ha 0a30BOM YypOBHE CpEAHEro OOIIEero
oOpazoBanus orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 vac B Heneno), B 11
kimacce — 34 gaca (1 gac B Heneno).

COAEPKXAHUE OBYYUEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU
U JPYI'MMH €CTECTBEHHBIMU HayKamu, (Guiocoueil, 3THKOH, ICTETUKOU HU
npaBoM. Ponb Ouonoruu B (OpMHUpPOBAHUU COBPEMEHHOM HAy4YHOW KapTHHBI
mupa. CucreMa OMOJOTUYECKHUX HayK.

MeToapl TO3HaHUS JKUBOW MPUPOALI (HAOTIONEHUE, OSKCIICPUMEHT,
OMMCaHue, HU3MEpPEeHHE, KiacCupUKausg, MOJICIUPOBAHUE, CTATUCTUUYECKAs
00paboTKa JaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. Jlapsun, I. Mengens, H. K. Konsuos, /Ix. Yorcon u .
Kpuxk.

Tabmuubl 1 cxembl: «MeTo/Ibl TTIO3HAHUS KUBOW IIPHUPOJIBI.

JlaGopaTropHble U MpaKTHYeCKHe PadOThI:
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[Tpaktrueckas pabora N2 1. «Mcnonp3oBaHWe pa3iHMYHBIX METOIOB TPHU
U3yUYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cCTeMbI M KX OPraHU3aLMS.

Kuble cuctembl (OMOCHUCTEMBI) KakK MpEAMET HW3Y4YeHHUs OHOJIOTHH.
OTnryue )XKUBBIX CUCTEM OT HEOPTAaHUYECKOUN MPUPOJIBI.

CpolicTBa OuocHCTeM U HX pa3HooOpa3ue. YPOBHU OpraHu3aluu
OvocHcTeM:  MOJIEKYJSIPHBIM,  KJIETOYHBIA, TKAHEBBI, OPraHU3MEHHbIMH,
MOMYJISIITMOHHO-BUTOBOM, 9KOCHUCTEMHBIH (OMOTEOIIEHOTHIECKHUIA), OMOChEepHBIA.

JlemoHcTpanuu:

Tabnuist u cxembl: « OCHOBHBIE TPU3HAKH KU3HWY, « YPOBHU OpraHU3alUn
JKUBOM TIPUPOIBDY.

Oo6opynoBanue: Mojaeab Mosiekyisl JJHK.

Tema 3. XuMu4eckuii COCTaB M CTPOEHHE KJIETKH.

XVUMHUYECKUH COCTaB KIJIETKH. XUMUYECKHE AJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MuHepaibHbIEe BELIECTBA.

@OyHKIMKM BOIBI M MUHEpAJIbHBIX BellecTB B KieTke. lloanepikanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHHOKHCIIOTBI — MOHOMEDPHI OEJIKOB.
He3amenuMbple M 3aMEHHMBIE AMHHOKHCIOTBL. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphI OEITKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsL CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonormueckue
byHKIMH GENIKOB.

depMeHThl — Ouonorumueckue Karaiamsatopel. Ctpoenue ¢depmeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneunduuHocts. Kopepmentsl. Buramunsi.
Otnnuust (hepMEHTOB OT HEOPTAHUYECKUX KaTaJlnu3aTopoB.

VYrneBonpl: MoOHOcaxapuibsl (IJIOKO3a, pubo3a W Je30KcHpud03a),
aucaxapuipl  (caxaposa, JakTo3a) M monucaxapuabl (Kpaxmall, IJIMKOTeH,
1esuIono3a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuner: Tpurmuuepuasl, (Gocdomunuasl, crepounsl. [uapoduabHO-
rupodoOHbIe cBoicTBa. buonmornueckue ¢yHkiuu sunuaoB. CpaBHEHHE
YIJIEBOJOB, OEIKOB U JIUMUAOB KaK ICTOYHUKOB SHEPTHUH.

Hyxnennoseie kucnorsl: JJHK wm PHK. Hykneornaer — moHOMEpHI
HyKJIeMHOBBIX Kucnot. Ctpoenue u ¢pynkiuu JJHK. Crpoenne u pynkunu PHK.
Buasl PHK. AT®: crpoenue u GyHKITUHA.

[Mutonorus — Hayka o kierke. Kierouynas Tteopuss — mpumep
B3aMMOJICUCTBUSA WJEH M (PaKTOB B HAyYHOM IO3HAHUU. METOIbl HM3yUECHHS
KJIETKHU.
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Knerka kak menoctHas >xuBas cucrteMa. OOmiye mNpU3HAKH KIIETOK:
3aMKHyTas HapyxHasi MemOpaHna, mosekynbl JIHK kak reHeTuueckuid ammapar,
CHUCTEMa CUHTe3a Oerka.

Tunbl KJIEeTOK: 3yKapuoTHuYecKas MU Mpokapuornyeckas. OcoOEHHOCTH
CTPOEHHUS MpOKapuoTHUYecKor KiieTku. Kiierounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KiIeTKH. OCHOBHBIE OTIMYMS PACTUTEIBLHOW, >KUBOTHOU U
IpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, INIMKOKAIMKC, UX
¢byukuuu. [1nazmarudeckas memOpana, e€ cBoiictBa U pynkuuu. Lluromnnazma u
e€ opranousl. OmHOMeMOpanHbie opraHou bl kinetku: JI1C, anmapar ['onbmku,
an30coMbl. 11omyaBTOHOMHBIE OpraHOWJIBI KJIETKH: MUTOXOHAPWUH, IUIACTH]IBI.
[IpoucxoxneHne MUTOXOHIpUM W miactui. Buasl mmactua. HememOpaHHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LIEHTp, LEHTPHOIH, PECHUYKH,
KTryTUKU. OYyHKIIMY OPraHOMAOB KJIETKHU. BKilroueHus .

SAnpo — perynsaTopHblii eHTp KieTku. CTpoeHue siipa: saaepHas o00souka,
KapuoIuia3ma, XpoOMaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHCcHopT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XWMHUYECKHX JJIEMEHTOB B HEXKHUBOM
npupoae», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU IPUPOAEY.

Tabnumpsl u cxemsbl: «lleproanueckas Tabvla XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHne MoOJeKylbl BoAbD», «buocunres Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmentay, «Hyknennossie kuciorsl. JJHK», «Ctpoenue
Monekyael  AT®», «CTpoeHue JyKapHOTHYECKOM KIEeTKn», «CrpoeHune
JKUBOTHOW  KJEeTKW», «CTpOE€HHE pacTUTENbHON KIeTkn», «CrpoeHue
MIPOKAPUOTUYECKON  KIIETKM», «CTpoeHune sapa KIETKW», «YIJIEBOIBI»,
«JInmuae.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE MJisi MPOBEIACHUS
HAOJIONEHUH, U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIpENaparbl PacTUTEIbHBIX,
KUBOTHBIX M 0AKT€PUATBHBIX KIIETOK.

JlaGopaTropHble U IpaKTH4YEeCKUE PadOThI:

Jlabopatopras pabora N2 1. «M3ydeHue KaraqauTUYECKOW AKTUBHOCTH
dhepMeHTOB (Ha NMpUMepe aMUJIa3bl UIIA KaTaias3bl).

JlaboparopHas pabora N2 2. «M3ydeHHWe CTpOEHHUS KIETOK PACTCHHM,
’KUBOTHBIX U OAKTEPHil MO MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIpEnapaTax u ux
OIHCAHUEY.

Tema 4. ZKu3HenesiTeJbHOCTb KJIETKH.
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OOMeH BelecTB, WM METaboINU3M. ACCUMMIIAIMS (TJTACTUYECKUNM OOMEH)
U JTUCCUMWIAIMS (SHEPreTUYeCKUil 0OMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca
MeTrabonu3ma. Ponb 3aKOHOB COXpaHEHUsS! BEIIECTB W DHEPTMHM B MOHWMAaHUU
MeTabonu3ma.

Tunbl oOMeHa BeliecTB: aBTOTpodHBIN U reTepoTpodHbIi. Pois hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunte3. CBetoBass u TemHOBasg (a3pl QorocunTe3a. Peakuuu
dbotocunTe3a. DhdeKTUBHOCTH (PoTOoCHHTE3a. 3HaueHue (OTOCUHTE3a IS
KU3HU Ha 3emiie. BiusiHue ycinoBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI
MOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHUHTE3UPYIOIINE OakTepuu. 3HAUCHHE XEMOCHHTE3a
JUUISL )KU3HU Ha 3eMJIE.

DHepreTuyeckuil 0OMeH B KiieTke. PaciierieHre BelecTB, BblJICIEHUE U
aKKyMYJUPOBAaHHE DJHEPrUU B KIETKE. ITallbl HHEPreTUYecKOro oOMeHa.
I'muxonu3. bpoxenue n ero Buabl. KuciopogHoe OKUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OKucnurenbHoe dbochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPIreTHYECKOTO OOMEHA.

Peakniun marpuunoro cumHTe3a. IeHermueckas uHdopmanms u JIHK.
Peanuzanusi reHeTuyeckor MHQPOpMAIIMU B KJIeTKe. [€HETHYECKUN KOO U €ro
cBoiicTBa. Tpanckpunuus — marpuunslidi cuate3 PHK. Tpancnsauus — 6nocunres
Oenka. Otanbl TpaHcisiuu. KomupoBanue amMuHOKHCIOT. Pons pubocom B
OnocuHTe3e OeKa.

Hexkiierounbie Gpopmbl )KuU3HU — BUPYCHI. MicTopust oTkpbITHs BUpycoB (/.
N. HVBanoBckwuii). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKIJIA BHUPYCOB.
bakrepuodaru. bone3snu pacTeHuii, >KUBOTHBIX W 4YEJIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc nmmynonedumura yenoseka (BUY) — Bo3Oynurtens CITN/a.
OOparHasi ~ TpaHCKpWIIIIMS, peBepTaza W  uHTerpaza. I[Ipoduraktrka
pacnpoCTpaHeHUs BUPYCHBIX 3a00JIEBaHUIA.

JeMoHCcTpanuu:

[Toprpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabmuupl 1 cxeMbl: «Tumbl mutaHusy, «Metabomu3m», «MUTOXOHAPHUSY,
«HepreTUIecKuil 00MeH», «XoporacT», «PorocuaTes», «Ctpoerune JJHK»,
«Ctpoenue u (QyHKIIMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «leHernueckuit
kom», «Bupyce», «bakrepuodaruny, «CtpoeHne M KU3HEHHBIA LUK BUpyca
CIINa, 6akTepuodaray, «Pemmkanus JJHK».

Oo6opynoBanue: Moaenu-anminkanuu « Yaoenue JJHK u Tpanckpumims»,
«buocuntes 6enkay, «CTpoeHue KIeTkn», Mozaeb cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBHYAJIbHOE PA3BUTHE OPraHU3MOB.
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KiieTouHslif MUKII, WK KU3HEHHBIM NUKI KiIeTku. MHTepdaza u MUTO3.
[Iporneccrl, mporekatone B uHTepdaze. Perukaius — peakiuss MaTpUIHOTO
cuateza JIHK. Crpoenue xpomocom. XpOMOCOMHBI HAOOp — KapUOTHIL.
JIumiouaHBIi M TalUIOMJHBIA ~ XPOMOCOMHBIE  HaOOpbhl.  XPOMATHUIBI.
[{uTOMOrMYECKNE OCHOBBI PA3MHOXEHUS W HWHIWBUIAYAIBHOTO Pa3BUTHS
OpPTraHU3MOB.

Henenue knetku — muto3. Ctaauu muto3a. IIporeccel, Nporucxoadiimne Ha
Pa3HBIX CTAUSAX MUTO3a. BUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemas ruGesb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: O€CII0JIOE | TT0JIOBOEC. BribI Gecionoro
Pa3MHOXKCHUS: JICJICHUE HAABOE, ITOYKOBAHWUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpazoBaHue, BEr€TaTUBHOE Pa3MHOXKEHHE. UckyccTtBeHHOE
KJIOHUPOBAHUE OPTraHU3MOB, €T0 3HAUCHUE IS CEJICKIIHH.

[TooBoe pa3MHOXKEHHE, €T0 OTJIIMYUSI OT OECIIOIOTO.

Meiio3. Ctaguu meiio3a. [Ipoiecchl, MpoucxXoasiue Ha CTaAusaX Meno3a.
IToBenenne xpomocoMm B Meio3e. Kpoccunrosep. buonoruueckuit cmpiCi U
3HAYEHHE MEN03a.

['ameTorene3 — mporecc 00pa30BaHUS IOJIOBBIX KJIETOK y JKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHUe U Pa3BUTUE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30u, SIMIEKIeTKa) — CIIepMATOreHe3 M OBOIEHE3.
OC0oOEHHOCTH CTPOEHUS SIMIEKIETOK M CIepMaro30uoB. OII0I0TBOPEHHE.
[TapreHorenes.

WunuBuayansHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE pPa3BUTHE
(ambOpuoreHes). Dtanbl SMOPHOHAILHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opranoreHes. [loctamOpuonansHoe pazBuTHe. THITBI
MOCTAMOPHOHATILHOTO Pa3BUTHS: MPSAMOE, HENpsiMoe (TUYMHOYHOE). BrimsHaue
CpeIlbl Ha Pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKICHHBIE
YpOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHE3 IIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAJUU PA3BUTHSL.

JlemoHcTpanuu:

Tabmumet 1 cxembl: «DoOpMbI pa3sMHOXKEHHUS OpraHU3MOBY», «J[BoiiHOE
OIUIOJJOTBOPEHHUE Yy UBETKOBBIX pacTeHu», «BereratnBHOe pa3sMHOXKEHHE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpOeHHE MOJOBBIX KIETOKY,
«Crpoenue xpomocoMbly», «Kietounbiii ukin», «Permukanua JJHK», «Mutos»,
«Meiio3y», «lIpsamoe n HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOITUTAIOIINX
1 4esioBeKay, « OCHOBHBIC CTaJUH OHTOTCHE3a.

OGopymoBaHue:  MHUKPOCKON,  MHUKporpernaparel  «CrepMaro30uibl
MJICKOTTATAIOIIETO», «SINIEKIIETKAa MIIEKOUTAIOIIEro», « KapuoknHe3 B KIETKax
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KOpEIIKa JIyKa», MarHUTHAsE MOJENb-alIUIMKalus «JleleHne KIeTKn», MOAECIb
JIHK, Mmonens MeTadazHoil XpoMOCOMBI.

JlaGopaTopHble U MpaKTHYeCKHe PAdOTHI:

JlaGoparopnas padora N2 3. «HaOmrioneHre MUTO3a B KIIETKaX KOHUMKA
KOPEUIKA JIyKa Ha TOTOBBIX MUKPOIIPENaparaxj».

JlabopartopHas pabora N2 4. «M3ydeHHe CTPOCHHUS MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. HMcropuss pasBuTus TEeHETUKU. Poib
LUTOJIOTMH U 3MOPHUOJIOTMH B CTAHOBJIEHMM TE€HETHKHU. BKiiajg poccuiickux u
3apyOeKHBIX  Y4YEHBIX B  pa3BUTUE TE€HETUKH. MeTonbl  T'eHETUKU
(ruOpUIOAOTUYECKUH,  LIMTOT€HETHUYECKHM,  MOJIEKYJISPHO-T€HETUYECKUH).
OCHOBHBIE TEHETHUECKHUE MOHATUA. | eHeTHYeCcKasi CMMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEA0BAHUS IPU3HAKOB, YCTaHOBIIEHHbIE [. Menaenem.
MoHorudpuaHoe CKpemMBaHUE. 3aKOH €AUHO-00pa3usi TMOpUIOB MEPBOrO
nokoieHus. IIpaBwio poMuHUpOBaHMS. 3aKOH paCLICIUICHHMS IPHU3HAKOB.
I'nnoresa yncToTsl raMmet. [1oHOE U HENMOIHOE JOMUHUPOBAHUE.

JurnbpuaHoe CKpellMBaHUE. 3aKkOH HE3aBUCUMOIO  HacljeJ0BaHUS
NpU3HAKOB. [lUTOreHeTHYEeCKuEe OCHOBBI JUTMOPHUIHOTO  CKPEIIMBAHMSL.
AHanu3upyroniee CKpCIIHBAaHUE. Hcnonp3oBanue AHAJIM3UPYIOILETO
CKpEIMBaHUs JJI ONpe/leJICHUs] TeHOTUIIa 0COOu.

CueruieHHOe HacienoBaHwe mnpu3HakoB. Pabora T. Moprana mno
CLICIJIECHHOMY HacCJIEJ0OBaHUIO reHOB. Hapylienue cluernieHus reHoB B pe3yJibTare
KpOCCHHIOBEpA.

XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. | eHETUUECKHUE KapTBhl.

['eneTnka noma. XpoMOCOMHOE OIpeesieHre noia. AyTOCOMBI U MOJOBbIE
XpOMOCOMBI. [omMoOrameTHele M TreTeporaMeTHble opraHu3mbl. HaciemoBanwue
MIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3MEHYNBOCTS. Buasl  u3MeHuUMBOCTH: HEHACJIEACTBEHHAss U
HacleACTBeHHas. Ponp cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON W3MEHUMBOCTU. BapualMoHHBIH psg U
BapuanMoHHas KpuBas. Hopma peaknum mnpusHaka. KonudecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU W WX HOopMa peakiuu. CBoCTBa MOAM(PHUKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBenHasi, WM reHOTUIIMYECKAs,, U3MEHYMBOCTh. KoMOMHATUBHAS
W3MEHUYMBOCTh. Meio3 U TMOJOBOM mpolecc — OCHOBA KOMOMHATHMBHOM
U3MEHUMBOCTU. MyTalMoHHass W3MEHYMBOCTh. Kiaccudukanus MyTaiuu:
I€HHBIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYKHBI MyTaluui. MyTareHHbIe
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(bakTopbl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACJIEICTBEHHOM M3MeHunBocTH H.
N. Basuiiosa.

BuesinepHast HacIeCTBEHHOCTh U U3BMEHYUBOCTb.

['eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHBbIE METOJIbI T€HETHUKHU
YeJI0BEKa: reHEeaJIOTUYECKUH, ONMM3HEIOBEIN, HIMTOrCHETUYCCKU,
OMOXUMHUYECKUNA, MOJIEKYJIIpHO-TeHeThYecKril. COBpEMEHHOE OIpeaesieHne
TEHOTHIA: MIOJHOT€HOMHOE CEKBEHUPOBAHNUE, TCHOTUIIMPOBAHKUE, B TOM YHUCJIE C
nomomipio II1IP-anamm3a. HacnencTtBeHnHble 3a00JIeBaHMS YEJIOBEKA: T'SHHBIC
0oJe3Hu, O0JIE3HU C HACJIEACTBEHHON MPEAPaCOoKEHHOCThIO, XPOMOCOMHEIE
6onesnn. Comarnueckue U TeHepaTuBHbIe MyTaruu. CTBOJOBBIC KIIETKHU.
[TpunHIMTIBL 370pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPODUIAKTUKHI U JICUCHUS
reHeTu4Yeckux Oose3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBAHUE. 3HAYCHUE
MEIUIMHCKOM TEHETUKH B TNPENOTBpPAlIEHUH U JIEYEHUU TE€HETHUYECKUX
3a00JIeBaHU YeIoBeKa.

JdeMoHCcTpanuu:

[Toptpetsl: I. Menaens, T. Mopran, 1. ne ®pus, C. C. Uersepukos, H. B.
Tumodeer-Pecorckuii, H. 1. Bapuios.

Tabmuuplt u  cxembl: «MOHOTHOPHIHOE  CKpEIIMBaHHE W €TI0
IUTOTCHETUYECKAasi OCHOBa», «3aKOH PACIICIUICHUS] M €r0 IUTOreHEeTUYeCKas
OCHOBa», «3aKOH YHCTOTBl TrameT», «JurubpuaHoe  CKpeuuBaHUEY,
«llutonoruyeckue  OCHOBBI ~ JIUTHOPUIHOTO  CKpeliuBaHus», «Meito3y,
«B3auMOJIEICTBUE AJUICJIBHBIX TE€HOBY», «lEHETUYECKHUE KapThbl PACTEHUM,
KUBOTHBIX U 4YeJioBeKay, «l eHeTuka moiia», «3aKOHOMEPHOCTH HacCIie0BaHuUsI,
CUEIJIEHHOTO C TmoioM», «KapuoTumbel YeloBeKa W KUBOTHBIX», «Buabl
M3MEHUMBOCTHY, «MoaudukaloHHas U3MEHUMBOCThY, «HacnenoBanue pesyc-
daxTopay, «'eHeTrKa rpynn KpoBu», « MyTalluoHHAas: U3MEHYUBOCTbHY.

O6opynoBanue: Mojenu-anrinkauuu «MOHOTHUOPHIHOE CKpEIIMBAHHE),
«Henonnoe nomuHupoBaHue», «JlurnbpuaHoe ckpenmBanue», «llepexpéct
XpOMOCOM», MUKpPOCKON M MHKpornpemnapar «/[po3oduia» (Hopma, MyTanuu
(hopMBI KPBUIBEB M OKPACKH Tella), repOapuii «I opox moceBHO.

JlaGopaTopHble U MpaKTHYeCKHe PadOThI:

JlaboparopHas padora N2 5. «M3ydueHne pe3ysibTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y AP030(UIIbl Ha TOTOBBIX MUKpOTpEapaTax.

JlaGopatopHass pabora N2 6. «/3ydeHne  MOAM(PUKAITMOHHOM
M3MEHYMBOCTHU, MOCTPOCHUE BAPUAIIMOHHOTO Psi/ia U BAPUAITMOHHON KPUBOM.

JlaGoparopnas pabota N2 7. «AHamM3 MyTamuil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIpenaparaxy.
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[Tpaktrueckas pabora N2 2. «CocraBieHMe W aHaIU3 POIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesexkunsi oprann3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekius Kak HayKa ¥ NPOLECC. 3apOXKICHUE CEIEKIIMU U JOMECTUKALIMSL.
VYuyenue H. U. BaBwioBa o0 I1eHTpax MPOUCXOXKACHUS U MHOTOOOpa3us
KYJIETYPHBIX pacTeHUuM. LIeHTpbl NpoucxokaeHusl JOMAIIHUX KUBOTHBIX. CopT,
opoAa, ITAMM.

CoBpeMeHHbIE METOABI CENEKIMU. MacCOBBIN U MHAUBUYAJIbHBIA OTOOPHI
B CEJIEKIMU PACTeHHUU M KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBeHHOE
CKpeluBaHue — WHOpuAWHT. Yucras nuHus. CKpelluBaHUE YUCTHIX JIMHUH.
['eTeposuc, uiu rubpuaHas cuna. HeponcTBeHHOE CKpelBaHue — ayTOPUAMHL.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJIYYEHUE TOJUIIONAOB. J[OCTHKEHUSI CENEeKUUMU PACTEHHM, >KUBOTHBIX WU
MHUKPOOPTaHU3MOB.

buortexHonorust kKak oTpaciib MPOU3BOACTBA. [ €HHAs WHXKEHEepHs. DTarbl
co3manusi pexomOunantHod JIHK wu Ttpancrennsix opranusmoB. Kierounas
nHxeHepusa. KietouHnble  KynbTypbl. MUKpPOKJIOHAJIBbHOE  Pa3MHOKEHUE
pactreHuid. KIlOHMpOBaHME BBICOKOIPOIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJOTUYECKHE U 3Thueckue npodbiembl. [MO — reHeTHdecku
MOJIU(PUITMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

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

Tabmuupbl 1 cxeMmbl: KapTa «LIeHTpbl MPOUCXOXKACHUS U MHOTrooOpasus
KYJIBTYPHBIX pacTeHui», «I1opobl 1OMaIHUX KUBOTHBIX», «COpPTa KYJIBTYPHBIX
pacrennity, «OtnanéuHas rubOpuauzanus», «PaboTrel akagemuka M. ©.
WpanoBay, «llomumionaus», «OObekThl OuoTexHonoruny, «Kierounsle
KYJIBTYpPbI U KJIOHUPOBaHUEY, « KOHCTpYyHpPOBaHKE U IEPEHOC T€HOB, XPOMOCOM».

ObopynoBanue: MyJSDKM IUIOAOB W KOPHEIUIONOB TUKHUX (OpM H
KyJIBTYPHBIX COPTOB pacTeHui, repoapuii « CebCKOX0351iCTBECHHBIE PACTCHHUSI.

JlaGopaTropHble U IpaKTH4YEeCKUE PadOThI:

Okckypeusi « OCHOBHBIE METOAbI M JOCTHMKECHHSI CEJIEKIIMU PACTCHUU U
KUBOTHBIX  (Ha  CEJICKIIMOHHYIO CTAaHLMIO,  IUJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  yYaCTOK, B TEIUIMYHOE XO3SHUCTBO, J1AOOpPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBoJIOLIMOHHAA OMOJIOTHA.
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[Ipeanochulku BO3HUKHOBEHHMS 3BOJIOLMOHHOW TEOPUH. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OMoJoruu. BiusitHue 3BONIOIIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUY U IPYTUX HAyK.

CuzerenscTBa 3BomonMU. [lameoHTONOrMYECKHE: MOCIEN0BATEIBHOCTD
MOSIBJICHHUS] BUJOB B MAJEOHTOJOTMYECKON JIETONUCH, NEPEXOAHBIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune payH u Gpuop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOACTBA U PA3NIMUMS AMOPUOHOB PA3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAIIOTUYHBIE,
PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. IIpeanochulku BO3HUKHOBEHHMS
JmapBUHM3MA. J[BIDKyIIME CHIIBI HBOJIOLUMHU BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE MTPU OTPAHUYEHHOCTH PECYPCOB, HEOTIPEAEIEHHAS N3MEHYNBOCTb,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretudeckas Teopus 3Booruu (CTI) u €€ 0CHOBHBIE TOJIOKEHMUS.

MukposBomtonus. [Tomyasiuus Kak eIrHHIA BUIa U SBOIIOLIHH.

JIBrokymue cuiibl ((pakTopbl) IBOJIONUU BUAOB B MpUpoae. MyTalmoHHBIN
npolecc U KOMOMHATUBHAs U3MEHYMBOCTh. [lomynsimmoHHbIE BOJNHBI U JIpeid
reHoB. M3o1s1us 1 Murpanus.

EcrectBenHbiii oTOOp — Hamparmsitomuid (pakrop sBosonuu. DopMbl
€CTECTBEHHOIr0 0TOOpA.

[TpucnocoOneHHOCTh OPraHU3MOB KakK pe3yibraT 3BOMONUHU. [Iprmepbl
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(]o3bl U UANO0-a 1Al TAIIUH.

Bun wu BumooOpazoBanme. Kpurepun Buma. OcHOBHBIE (HOpPMBI
BUI000pa30BaHus: Teorpapuueckoe, SKOJIOTHIECKOE.

MaxposBomonus. DPopmbl IBOIIOLUUU: (GUIETHYECKAs, JAUBEPreHTHas,
KOHBEpreHTHas1, napasienbHas. HeoOparuMocTh 3BOMTIOIUH.

[IpoucxoxieHre OT HECTIENMAIU3UPOBAaHHbIX ITpeAKoB. [Iporpeccupyromas
crenuaIn3anvs. AanTUBHASA Paayualns.

JlemoHcTpanuu:

IToptpetsi: K. JIunneit, XK. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, . Mromep, A. H. CeBepuios.

Tabmupl m  cxembl: «Pa3BuTHe oOpraHmdyeckoro Mupa Ha 3emiey,
«3apobIllv MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukce», «@opmMbl 60pHOBI 32
CyllleCTBOBaHUE», « EcTecTBEeHHBIN 0TOOP», «MHOr000pa3rue COPTOB paCTCHUINY,
«MHoroobpazue mnopon  KUBOTHbIX»,  «llomymsuum», «MyTaunoHHas
U3MEHUUBOCTHY, «ApomMopdossy, «Mnuoagantamumny, «O0Ias gereuepanus»,
«/IBmxymue cuiel 3BomonmMmn», «Kapra-cxema mapuipyra nyremectBus Y.
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Hapsunay, «bopn0a 3a cymectBoBanue», «lIprucnocobieHHOCTs OpraHu3MOBY,
«I'eorpaduueckoe BUA000pa30BaHNE», « IKOJIOTUUECKOE BUA000PA30BAHKEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op TUTOAOB U CeMsiH, KoJuteKIus «lIpuMepsl 3aIUTHBIX MPUCTIOCOOICHUN Y
YKUBOTHBIX», MOJieNIb «OCHOBHBIC HAIMPABIICHUS 3BOJIIOIUNY», 00bEMHAS MOCIb
«CTpoeHue roJOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpadguueckas kapra mwupa, KowieKius «DopMbl COXpaHHOCTU
HCKOIMAeMbIX JKUBOTHBIX M paCTeHMI», Mojenb anmukanus «llepekpéct
XpOMOCOM», BilaxHble npenaparsl «Pa3zButue Hacexkomoro», «Pa3Burue
JSATYIIKWY, MUKpompenapat «J{po3oduna» (Hopma, MyTaruu GopMbl KPEUTHEB U
OKpacKH TeJa).

JlaGopaTropHble U IPaKTHYeCKUE PadOThI:

Jlaboparopnas pabora N2 1. «CpaBHeHHEe BUIOB 1O MOPGHOIOTHICCKOMY
KPUTEPHUIOY.

JlaGopatopnas padora N2 2. «Onucanue nNpucrnocoOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEJILHOTO XapaAKTEPAY.

Tema 2. Bo3HMKHOBeHHEe H Pa3BUTHE KU3HM HA 3emJie.

JloHay4yHbI€ MPEACTABICHUS O 3apOXKICHUM *XW3HU. HaydHble rUmote3bl
BO3HMKHOBEHUSI >KM3HU Ha 3emsie: aOuoreHe3 M MaHcrepMmus. XuMHU4ecKas
ABOIONUSI. AOMOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
OKCIEPUMEHTAIbHOE TOATBEPXKICHUE XUMHUYECKOW H3Boitonuu. HauanbHble
sTanbl Ouonoruueckod »sBomonuu. I'unoresa PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKH. [IepBble KIETKU U UX
sBomtonust. DopmMupoBaHUE OCHOBHBIX TPYIIT AKUBBIX OPraHU3MOB.

PazBurtue xu3Hu Ha 3emIe 1o 3pam u nepuojgaM. Karapxeil. Apxeiickas u
nporepo3orickass 3pbl. Ilaneo3oiickas spa u €€ Mepuoabl: KEeMOPUMCKUIA,
OPJIOBUKCKUU, CHITYPUUCKHM, J€BOHCKU, KAMEHHOYTOJIbHBIN, HEPMCKUHU.

Me3so301ickas 3pa v €€ NepruoAbl: TPUACOBBIN, FOPCKUNA, METOBOM.

KaitHo3o0iickass 3pa W €€ Tmepuolbl: TNaAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOTIOTE€HOBBIM.

XapakTepUCTUKA KJIMMaTa U F€OJIOTMYECKUX MporeccoB. OCHOBHbBIE ATaIlbl
HBOJIIOIIMM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHil u
#UBOTHBIX. [osIBIIEHNE, paclIBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHHE 3BOMIOLNUU. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBl OPTaHU3MOB.

DBOIIOIMS YENOBEKA. AHTPONIOJIOTUS KaKk Hayka. Pa3Burue npencraBieHuil
O NPOUCXOKIECHUMU 4YesloBeKa. MeTonpl n3yueHus: antponoreHe3a. CxoAacTBa u
pa3linuurs YeI0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.
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JBwxymue  cuibl  (dakrtopsl)  aHTpomoreHe3za.  HacnenacTBenHas
U3MEHUMBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBEeHHBIM 00pa3 KU3HH,
M3TOTOBJICHHE OPYAUI TPy/la, MBIIUICHUE, PEYb.

OcCHOBHbIE CTaIMM W BETBU HBOJIIOIMUA 4YEJIOBEKA: aBCTPAJIONUTEKH,
Uenosek yMmenblid, YenoBek mnpsaMoxoasmuii, YenoBEeK HeaHIEPTAIbCKUM,
Yenoek pazymHblid. Haxoqku mckomaembIX OCTATKOB, BPEMsI CYILIECTBOBAHMS,
o01acTh pacpoCcTpaHeHust, 00bEM rOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHUSL.

YenoBeueckue packl. OcCHOBHbIE OONIBIIME pPachbl:  €BPONEOUIHAS
(eBpaswmiickasi), Herpo-aBcTpajoujHas (dKBaropuajibHas), MOHIOJOUIHAS
(a3uarcko-amepukaHnckas). UepThl MOPUCTIOCOONIEHHOCTH  MPENCTaBUTENCH
YeJIOBEYECKHUX PAC K YCIOBUSM CyLIECTBOBaHMUS. EIMHCTBO 4EIOBEYECKHUX pac.
Kpurtuka pacusma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. U. Onapun, C. Munnep, I. FOpu, Y.
JapBuH.

Tabmuipel 1 cxeMbl: «Bo3unkHoBenne ConHEUHOM CHUCTEMBI», «Pa3BurHe
opraHuyeckoro Mmupa», «PacturenbHas KieTka», «KHBOTHas KIIETKay,
«IIpokapuornueckas kietka», «CoBpeMEeHHasi CUCTEMa OPraHUYEeCKOr0 MUpa,
«CpaBHEHHE AHATOMHYECKUX YEpPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHUYECKMX HAXOMOK IPEIKOB
COBPEMEHHOI0 4esioBekay, «JlpeBHeiue monn», «JpeBuue monny», «llepsbie
COBPEMEHHBIE JTIO/IN», «YeroBeuecKrue pach».

O6opynoBanue: Mymspku — «I[lpoucxoknenue  yemoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHIEpTalblla, KPOMAHbOHIIA), CJICTIKU WJIU
M300paKEeHUsI KaMEHHBIX OPYIUN MEPBOOBITHOTO 4YeNOBEKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebna), TEOXpOHOJOTHMYECKas Tabnuia, KouleKius «DopMbl
COXPAHHOCTH MCKOIMAEMBIX KUBOTHBIX U PACTCHUI».

JlaGopaTropHble U MPaKTH4YeCKHE PAdOTHI:

[Tpaktrueckas padora N2 1. «M3ydeHne UCKOMIaeMbIX OCTaTKOB PACTEHUH
Y KUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcus «BOJIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBI UM KPAaeBEAUYECKUN My3ei).

Tema 3. Opranusmsl U OKpPYXaOIIAS Cpeaa.

DKOJIOTHS KaK HayKa. 3aJ1auu U pa3/ieibl 9KOJIOTHH. MeToIbl SKOJIOTUYECKUX
UCCJIeI0BaHUN. DKOJIOTMUECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHMSI OPTaHU3MOB: BOJHASI, HA3EMHO-BO3IYIITHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.
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Oxonorudeckue ¢akropbl. Kimaccudukanus 3KoI0ru4eckux (HaKkTopoB:
abmoThyeckre, OMOTHYECKHE W aHTPONOreHHbIe. J[eMCTBHE 3KOJOTHUYECKUX
(GhaKkTOpOB Ha OPTraHU3MBI.

AbOunotnueckue (hakTopHI: CBET, TeMmIeparypa, BJIAYKHOCT.
®doronepuonusM. [lpucnocoOneHuss OpraHu3MoB K JEUCTBUIO aOMOTUUYECKUX
(dbaxTopoB. bruonornueckue puTMBbl.

buotnueckue  daktoppl. Buasl  OMOTHMYECKMX  B3aUMOJICHCTBHUIA:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMONO03 U ero GopMmel. [lapaszutusm, kooneparus,
MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHWe OMOTHYECKUX B3aUMOACHCTBUUN [JIi CYIIECTBOBAHUS
OpraHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU monyasuuu. OCHOBHBIE ITOKa3aTelu
MOMYJISIUKA: YUCJIEHHOCTh, MJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJnHaMuka 4ucIeHHOCTH MOMYISIUU U €€ Perysius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, 3. ['ekkens.

Tabnuist u cxemsl: kapta «IIpuponnsie 30ub1 3eminy, «Cpeapl oOuTaHus
opranu3moBy, «®Dotonepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU NONysuuu HHGY30puu-Tydenbkny, «llumiesbie nenm.

JlaGopaTropHble U NpaKTUYeCKHe PadoOThI:

JlaGoparopnas padora N2 3. «Mopdomornueckiue 0COOCHHOCTH PaCcTCHHI
13 pa3HbIX MECT OOMTAHUSY.

Jlaboparopnas pabora N2 4. «BiusiHre cBeTa Ha POCT U Pa3BUTHE YSPCHKOB
KOJIEyCay.

[Mpaktrueckas padora N2 2. «[loacu€T MIOTHOCTH TOIMYJSAIUN pa3HBIX
BHJIOB PACTCHUI.

Tema 4. Coo0miecTBa 1 IKOJIOTHYECKHE CUCTEMBbI.

Coo01iecTBO opranu3mMoB — 6moleHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
MPOCTPAaHCTBeHHAs, Tpoduueckas (mumeBas). Buapl-momunantel. CBsi3u B
ouoneHose.

Dxkonorudeckue cucreMbl (dkocuctembl). [lonarue 00 s3kocucremMe u
ouoreoneHoze. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TMPOAYLIEHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEME.
Tpodpuueckue (muieBbie) YpOBHU HKOCcHCTeMbl. [luineBble 1enu U CeTu.
OcHOBHBIE TOKa3aTeld IKOCHUCTEMBI: OuMomacca, MPOAYKIHUA. DKOJIOTHYECKUE
NUpamMUbl: TMPONYKIMH, YHUCIEHHOCTH, OuomMacchl. (CBOWCTBa 3KOCHUCTEM:
YCTOMYHMBOCTb, CaMOperyisnus, passurue. Cykieccus.

[IpupoHbIe SKOCUCTEMBbI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.
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AHTpPONOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak (aktop ycrtoitunBoctu 3KocucTeM. CoxpaHeHue
Ouosoruyeckoro paznooOpasus Ha 3emiie.

VYuenune B. U. BepHaackoro o 6uocdepe. I'paHuiibl, COCTaB U CTPYKTypa
ounocdepsl. JKupoe BemecTBo U ero pynkmun. OcodeHHOCTH OMOChEphl Kak
r1o0anbHOM 3KOcUCTEMBI. JlMHaMuYeckoe paBHOBecHe W oOpaTHas CBs3b B
ouocdepe.

KpyroBopotrbl BemiectB M OMOT€OXMMHYECKHE LMKJIbI  3JIEMEHTOB
(yrmepona, azora). 30HanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emuid. AHTPOINOTCHHbIE W3MEHEHHUS B
ouocdepe. [mobanbHbIE HKOJIOTMYECKHUE MPOOJIEMBI.

Cocy1iiecTBoBaHHE MIPUAPOABI 51 YEJIOBEYECTBA. CoxpaHeHnue
OmopasHooOpa3usi Kak oOcCHOBa  ycroWuuBoctH  Omocdepnl. OcHoBa
PAlMOHAIIBHOTO YIIPABJICHUS! MPUPOJHBIMH PECYpCaMHM M MX HUCIOJb30BAaHHE.
JocTtrkeHust OMOJIOTUH U OXpaHa MPUPOJIBI.

JlemoHcTpanuu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnupsl u cxemsl: «lluiessie nenu», « bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupomubie coobmiecTBay, «llenmun muTaHus», «IKOIOTHUECKAS TMHPAMHUIIAY,
«buochepa u denmoBek», «IKOCHCTEMa IMIUPOKOJIMCTBEHHOTO  Jiecay,
«JKocucTtemMa XBOMHOIo Jiecay, «buoneHo3z Bomoémay, «ATpPOLEHO3Y,
«IIpuMepHBIE aHTPONOT€HHBIE BO3ACHCTBUSA HAa NPUPOAY», «BaknHenine
WMCTOYHHMKHU 3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX Boa», «llouBa — BakHewias
coctaBisitomias Ouocheprr», «Daktopsl aerpaganuu mouB», «llapHUKOBBIN
abdexTy, «DakToppl PaTUOAKTUBHOTO 3arps3HeHus Owmochepsl», «OO0mmas
CTpyKTypa O6mocdeps», «PacnpocTpanenue xu3Hu B 6nochepe», «O30HOBBIN
sKkpaH ouochepr», «Kpyroropot yriepoaa B 6uochepe», «Kpyrosopor azora B
IPUPOZIEN.

O6opynoBaHue: Mojeab-anIIuKanus « Tunuaasie OMOIEHO3bI», TepOapuit
«PacturenbHple  cooOmiecTBay, Komwiekiuu — «buoreHos», «Bpenurenu
BXHEUIIINX CEIIbCKOXO3SUCTBEHHBIX KYIBTYyp», TepOapuu U  KOJUIEKIIHH
pacTeHUI U KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM JKOJIOTUUYECKUM TpyIIaM
ogHoro Buaa, Kpacnas xknura Poccuiickoii ®Penepanuu, H300paKeHUs
OXpAaHSIEMbIX BUJIOB PACTEHUMN U KUBOTHBIX.

[UDTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA TIPOTPAMMBI IIO
BMUOJIOTUM1 HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA
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Cornacio ®I'OC COO, ycranaBiuBalTcs TpeOOBaHMUS K pe3yiabTaTaM
OCBOCHHMsI OOy4YarIIUMHUCS MporpamMM CpeaHero oOiiero oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType JTUYHOCTHBIX PE3YNBTAaTOB OCBOECHUS IpeaMera «buonorus»
BBIZICJICHBI  CJICMYIONIME  COCTAaBJSIONIME:  OCO3HAHWE  OOYy4aroluuMUCS
POCCUICKOM TPAXKIAHCKOM HUIAECHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CaMOOIPEACICHUIO, HAIMYUE MOTHBAIUU K OOYYEHUIO
OumoJtornu, IeJeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUN JIMUHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAULUKA  Pa3BUTHUA
OMOJIOTMYECKOTO  3HAHMs, TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI B CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHU, TPUCYIIMMH CHUCTEME OMOJOTUYECKOTO 00pa30BaHUs, HAJIHYUE
HKOJIOTMYECKOTO TMPABOCO3HAHMS, CHOCOOHOCTHM CTaBUTh IEIM U CTPOUTH
JKU3HCHHBIC MJIaHBI.

JIM4HOCTHBIE pE3yIbTaThl OCBOCHUS MpeaMeTa « bUOJIOTHS» TOCTUTAOTCS B
CIMHCTBE Yy4YeOHOW W BOCIHUTATEIIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
TPAAULUMOHHBIMU POCCHUMCKMMHU  COLUOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MPaBUIAMHU H
HOpMaMHl TIOBEICHUS W  CIIOCOOCTBYIOT  TIpolleccamM  CaMOITO3HaHUS,
CaMOBOCIIMTAHUSI U CAMOPAa3BUTHSI, PA3BUTUSI BHYTPEHHEW MO3UIMU JIMYHOCTH,
MaTPUOTU3MA, YBAKEHUS K 3aKOHY U IIPABOIIOPSAJIKY, YEIIOBEKY TPYZA U CTAPLIEMY
MOKOJICHUIO, B3aMMHOTO YBa)XKCHHS, OEpPEKHOTO OTHOIIECHUS K KYJIBTYPHOMY
HACJIEAWIO U TPAAULIMAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoii Oenepannu,
MIPUPOJIE U OKPYKAOILIEHN Cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOro mpenMera «buomorus
JIOJIKHBI OTpaxaTh TOTOBHOCTD n CITOCOOHOCTH 00yJaromuxcs
PYKOBOJICTBOBaTbCsSl  C(HDOPMUPOBAHHOM BHYTPEHHEM TO3WIMEN JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAILMM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIeCTBa,
paclIMpeHUe >KU3HEHHOIO OIbITa M ONbITa JEATEIBHOCTA B IIPOLIECCE
peanu3aury OCHOBHBIX HAIPABJICHUM BOCIUTATEIIBHOM HEATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaaaHCKOr0 BOCTIUTAHUSA:

c(hOPMUPOBAHHOCTD IPAKIAHCKON MTO3UIIMHM 00YUaIOIIETr0oCs Kak aKTUBHOTO

Y OTBETCTBEHHOTO WJIEHA POCCHUIMCKOTO OOIIECTBA;
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OCO3HAaHUE CBOMX KOHCTUTYLHMOHHBIX TMpaB M 00A3aHHOCTEH, yBaK€HUE
3aKOHA M MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM [EATENIBHOCTU NPHU CO3IaAHUU
y4€OHBIX MPOEKTOB, PEIICHUH YYCOHBIX U MTO3HABATEIBHBIX 3a/1a4, BHIMOJTHCHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3MIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XKM3HU U OOBSICHATH €€;

YMEHHUE YUUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOSKJACHUSMHU, KYJIBTYPHBIMHU LIEHHOCTSIMU
Y COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOIIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHBIX, IMO3HABaTEIbHBIX M HCCIEAOBATEIBCKUX 3aJa4, YBAKHUTEIHHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB MPU OOCYKJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONIEPKAHUS;

TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOH TPaKTaHCKOU WUJICHTUYHO CTH,
MaTpUOTU3Ma, YBAKECHHSI K CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTU MEPE]
Ponunoi, ropmocty 3a cBOM KpaH, CBOXO PoauHY, CBOWM SA3BIK U KYJIBTYDY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K TMPUPOJAHOMY HACIEIUI0 M IaMSITHUKAM
MPUPOJBI, NOCTHKEHUAM Poccum B Hayke, HCKYCCTBE, CHOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCThH OIICHUBATh BKJIAJ POCCHUUCKHX YUYEHBIX B CTAHOBJIECHUE U
pa3BUTHE OHWOJOTWH, NMOHUMAHUS 3HAUCHUsS OWOJOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uaenHas yoexkJIEHHOCTh, TOTOBHOCTh K CIYXKEHUIO U 3amute OTeuecTna,
OTBETCTBEHHOCTb 32 €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO IMOBEIACHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIa/ia B TOCTPOEHUE YCTOMUUBOTO OyAyIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3JAHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOIO IIPUHATHS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHM C
TpaauusaMu Haponos Poccnu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:
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ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUas 3CTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHMMAHUE HMOIIMOHATLHOTO BO3ACHCTBUSA >KUBOW TIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXECHHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH Ka4eCTBA TBOPUYECKON JTMYHOCTH;

5) pusuueckoro BocnuTanus, (POPMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLHOHAIBHOTO 0JIArOMOIYYHSsI:

MOHMMAaHWE U peaju3alus 370poBOro u 0Oe30macHOro ofpasa KU3HU
(3mopoBoe  mHMTaHWE, COONIONEHWE TUTHEHUYECKUX TIPaBUI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATAA W OTAbIXa, pEryisapHas Qu3nUecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTU TPaBWJI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHUE MOCIEACTBUH M HETIPUATHS BPEIHBIX MPUBBIYCK (YITOTPEOICHMS
aJIKOTOJIs, HAPKOTUKOB, KYpPEHHS);

6) Tpy10BOIr0 BOCTIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MAacTEePCTBA, TPYAOIIO0HE;

TOTOBHOCTh K aKTHUBHOW AESITENFHOCTH TEXHOJOTUYECKOW U COIMATBHOMN
HaAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JI€ATEIbHOCTD;

MHTEPEC K pa3IndHbIM chepam mpodeccuoHanbHON NesITeIbHOCTH, yMEHHE
COBepIllaTh OCO3HAHHBINM BBIOOp Oymymieil mnpodeccun u pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHWI0O W CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTH4€CKOr0 BOCIMTAHNS:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBINICHUE YPOBHS SKOJOTHYECKOW KYIBTYphl: MPUOOpPETEHHE OIIbITa
IUIAHUPOBAHUSA TIOCTYMIKOB M OIIGHKM WX BO3MOXHBIX TMOCIEACTBUN s
OKPYKarloIllel Cpeabl;

OCO3HaHHE TI00aNTBbHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTed HUxX
pElIeHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpHOOpEeTaeMble MPU HM3YyYEHUU OHOJIOTHUHU
3HaHWS W YMCHHsI TP PEIICHUH MpoOIeM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOJOTIONIb30BaHNEM  (COONIONEHHE TMpaBUil TOBEACHUS B  IPHUPO/IE,
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HAIpaBJICHHBIX Ha COXPAaHEHHE DPABHOBECHUS B DIKOCHCTEMAaX, OXPaHy BHJIOB,
AKOCUCTEM, Onocdepsl);

AKTUBHOE HEINPHUATUE JECUCTBUM, MPHUHOCAIIMX BpEH OKpPYKaKLIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOIATONPUATHBIE IKOJIOTHIECKUE
MOCJICICTBYSI MPEANPUHIMACMBIX JICHCTBUI U MIPEOTBPAIaTh UX;

HAJUYME Pa3BUTOTO  HDKOJOTUYECKOTO  MBINUICHHS, JKOJIOTHYECCKOU
KYJABTYPBI, OIbITA JEATEIbHOCTH HSKOJIOTMYECKOW HaNpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MU B TTO3HABATEIHLHOW, KOMMYHHKATHBHOW M COITUATIBHOM
MpaKTUKe, TOTOBHOCTH K YyYaCTHUIO B MPAKTHUYECKOH JIESITEIBHOCTH
HKOJIOTUYECKOM HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMW MPAKTUKH, OCHOBAHHOTO HA JIHAJIOTE
KYJBTYP, CHOCOOCTBYIOIIET0 0CO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKOM KYJIBTYPbl KaK CpPEICTBa
B3aMMO/ICHCTBUS MEKTy JIFOAbMH U TIO3HAHUS MUPA;

NOHUMaHue crheruduKky OWOJIOTHH KaK HayKd, OCO3HaHHUS €€ poiu B
(GbOopMHUPOBAaHUU PAIIMOHATIEHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IEJI0CTHOTO
MIPENICTABICHUS 00 OKpPY)KAroIeM MUpPE KaK O €IUHCTBE MPHUPOJBI, YeIOBEKA U
oOmecTBa, B MO3HAHWUU TPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUU MpoOiieM
COXpPAaHEHMs MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JIJIi COBPEMEHHOMW IIMBUIIM3AIUU:
oOecIiedyeHUs HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3IaHUE TIEPCIICKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX peliarb pecypcHble MpoOIeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTEN BHIX0/Ia U3 INIO0ATBHBIX YKOJIOTHYECKUX MPOOIIeM U
obOecriedyeHUs Tepexoga K  yCTOWYMBOMY  Pa3BHUTHIO, PAIMOHATIHLHOMY
WCITOJIb30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMYECKUX 3HAHMM B IIEJISIX
MOBBIIICHUS OOIIEeH KYJIbTYPhI, €CTECTBCHHO-HAyYHOH T'PaAaMOTHOCTH, Kak
COCTaBHOM  YacTM  (YHKIMOHAJIBHOW  TPaMOTHOCTH  OOYyYaroIIuxcs,
dhopMupyeMoi Npy U3y4eHUH OUOJIOTHH;

MOHUMAaHHE CYIITHOCTH METO/IOB MIO3HAHUS, UCITOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONB30BaTh IOJNIy9aeMble 3HAHWS JUIsl aHalu3a |
OOBSICHEHUS SABJICHUN OKPYXKAIOIIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JelilaTh 0O0OCHOBAaHHBIC 3aKIIFOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB H
UMEIOIINXCS TAHHBIX C MEJBI0 MOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIOJIb30BaTh OUOJIOTHYECKUE 3HAHUS IJIS
pelieHus mpooieM B PeabHBIX )KM3HEHHBIX CUTYaIIUSIX;
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OCO3HaHWE IIEHHOCTH HAyYHOU NIeATEIHHOCTH, TOTOBHOCTH OCYIIIECTBIIATh
MIPOCKTHYIO M HCCIICOBATEILCKYIO IEATEILHOCTh MHANBUAYAILHO U B TPYIIIIC;

TOTOBHOCTh W CHOCOOHOCTh K HENPEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJyYCHHIO HOBBIX 3HAHUN MO OMOJOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJ/IBTATBI

MertanpeameTHbie pe3yibTaThl 0CBOSHUS yueOHOTro npeamera «buonorusy
BKJIIOYAIOT: 3HAYMMBbIC IS (DOPMUPOBAHUS MHPOBO33PECHUS OOYUaAIOIIUXCS
MEXTUCIUTTMHAPHBIC (MEXKIIPEIMETHBIC) oOIIeHayYHbIC TIOHSTHS,
OTpaXKaroIIUe IEJIOCTHOCTh HAyYHOW KapTUHBI MHpPAa U CHEHU(UKY METOIO0B
MO3HAHUS, UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHs,
SBJICHUE, TIPOIleCC, CHUCTEeMa, Hay4dHbIM (akT, NPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOoBaHWE, HAONIONEHHE, W3MEpEeHHe,
AKCIIEPUMEHT U IPYTHX), YHUBEpPCAJIbHbIC yUeOHbIC eHCTBUS (IT0O3HABATEIIbHBIE,
KOMMYHUKATUBHBIC,  DPETYIATHBHBIE), oOOeccreunBamime (GopMupoBaHue
(YHKIIMOHAIBPHOM IPaMOTHOCTH M COLIMAIIBHOW KOMIIETEHIIMH OOYYaroIIuXCs,
CIIOCOOHOCTh OOYYaIOIIUXCSI UCTOIB30BaTh OCBOCHHBIE MEKIMCIMUIUIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpPCAJIbHbIE Yy4YeOHBbIE JIEUCTBUSA B
MIO3HABATEILHON M COLIMAIbHOM MPAKTUKE.

MertanpeamMeTHbie pe3yiabTaTbl OCBOCHHS MPOrpaMMbl CPEIHEro OOIIero
00pa3oBaHUs JOJKHBI OTPAXKATh:

OBiaseHne  YHHBEPCAJbHBIMH  Y4eOHBIMH  MO3HABATeJbHBLIMH
NefCTBUSAMM:

1) 0a3oBbI€e JJOrHYeCKHe AeHCTBHS:

CaMOCTOATENFHO  (OPMYJIUPOBATh ¥ AKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUW 3HAHHMM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(aHanuza, cuUHTE3a, CpaBHEHUS, KiaccuPUKanuu, 00O0OIIEHUS), PACKPHIBATH
CMBICT OHMOJIOTMUECKUX IIOHATHH (BBIICIATh HMX XapaKTepHbIE IIPU3HAKH,
YCTaHABJIMBATh CBS3H C APYTUMU MTOHATHIMHU );

OMpENENATh IENU JACSITEIbHOCTU, 3ajJlaBasl MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJbTAThI ICSITEILHOCTH C TOCTABICHHBIMHU IIEJISIMU;

HCII0JIh30BaTh OMOJOTUUECKUE MOHITHUS 7151 00bsICHEHUSI (DAKTOB U SIBICHUIN
YKUBOU IIPUPOJIBL;

CTPOUTH JIOTHYECKUE pACCYXJeHUsI (MHIAYKTUBHBIE, IEAYKTHUBHBIC, IIO
aHAJIOTHH), BBISBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PAaCCMaTPHBACMBIX
SIBIICHUSX, (POPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHHS;
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NPUMEHSTh  CXEMHO-MOJICJIbHBIE  CpeACTBa  JUIsl  IPeJCTaBIEHUs
CYIIECTBEHHBIX CBSA3CH M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a
TaKkkKe MPOTHUBOPEYHMM  pPa3sHOTO  pOJa, BBIABIEHHBIX B  Pa3JIHYHBIX
WH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh TUIaH PELICHUs MPOOJIEMbl C YUETOM aHAIU3a UMEIOIIUXCS
MaTepHUAIbHBIX U HEMaTEePHATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBbI B JIESITEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
PE3YABTATOB IIEJISM, OIICHUBATh PUCKH MTOCIICICTBUM JICATEILHOCTH;

KOODJAMHHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIVICHUE MIPU PEUICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe UCCIeN0BaTEILCKUE IeMCTBHS:

BIQJIETh ~ HaBBIKAMH  Y4EOHO-HMCCIEMOBAaTEIbCKOW W TPOCKTHOU
NeSTEeIbHOCTH, HAaBbIKaMU pa3pelieHus mpoosieM, CioCOOHOCThIO U TOTOBHOCTHIO
K CaMOCTOSATEIbHOMY IIOMCKY METOJIOB pEIIeHUs] MPaKkTUYeCKUX 3ajad,
MPUMEHEHUIO PA3IUIHBIX METOOB ITO3HAHMS;

UCIIOJIb30BaTh PAa3JIMYHbIE BUJBI ACSITEIBHOCTH MO TOJYyYEHHIO HOBOTO
3HAHMS, €r0 WHTEPHpPETalNH, MPeoOpa3OoBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMupoBaTh ~ HAy4YHBIM  TWIN  MBIIUICHUS,  BIAJAETh  HAYYHOUH
TEPMUHOJIOTHEHN, KITFOUEBBIMH MOHATUSIMHU U METO/IAMH;

CTaBUTh M (POpMYNIHpPOBaTH COOCTBEHHBIE 3ajlaud B 0O0pa3oBaTesbHON
NEATETLHOCTH M KU3HCHHBIX CUTYaIUAX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBA3M M aKTyaJu3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pEIIeHHs, HAXOJUTh apryMEHThI ISl JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a]1aBaTh TTapaMeTPhl U KPUTEPHUH PEIICHIUS;

aHAM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUS 3adadd Pe3yJbTarhl,
KPUTUYECKH OILICHUBAThb HMX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OITBIT;

OCYIIECTBIIATH IeJICHAMPABICHHBIN MOUCK MIEPEHOCa CPEACTB U CIIOCOOO0B
NEeNCTBUA B MPOGECCUOHATBHYIO CPEyY;

YMETh TIEPEHOCUTh 3HAHWS B MO3HABATEIBHYIO W MPAKTUYECKYIO0 00IacTh
KU3HENICATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HUJICH, NTPEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHUS,
CTaBUTH MPOOIEMBI U 3a]1a4, JOITYCKAOIINE alIbTCPHATUBHBIC PEIICHH.

3) pab6ora ¢ ungopmanmeii:
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OPUEHTUPOBATHCA B PANIMUHBIX HMCTOYHMKAX HHMOpManuu (TEeKCTe
y4e0HOT0 1M0CcOoOUs, HAYYHO-TIOMYJSIPHOM JIUTEpaType, OMOIOTUYECKUX CIOBAPSAX
U CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B IHTepHEeTE), aHaIM3UpOBaTh
UHGOpMAIMIO PA3JIMYHBIX BUAOB U (GOpPM NPEACTaBICHUS, KPUTHUYECKU
OLIEHUBATh €€ JJOCTOBEPHOCTH M HEMTPOTUBOPEUHUBOCTH;

(dbopMynHUpOBaTh 3aMPOCH U MPUMEHITH PA3TUIHBIC METOBI IIPH TIOUCKE U
otOope Ouosornuecko nHpopmaru, HeoOXOAUMOM /1711 BHITOTHEHUS YICOHBIX
3ajay;

nproOpeTaTh OMBIT WCIOIB30BAaHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBAaTh KYJIbTYpy AaKTHMBHOIO  HCIOJb30BaHUS
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTUMAalbHYIO (OpMY TMpEACTaBICHUS
Oouonornyeckoid wuH(popmanmu (cxembl, TpaduKH, ITUATPAMMBI, TaOIUIIBI,
PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAy4HBIA $I3bIK B KauyeCTBE CpEACTBA IpU pabore ¢
Ouosnoruyeckoil MHPOpMAIUEN: NPUMEHATh XUMHYECKue, (U3HYECKUe U
MaTeMaTHueCKUue 3HAKU M CUMBOJIBI, (GOpMysbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh U NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJISTHOCTH;

BIAJIETh  HaBBIKAMH  pACMO3HABaHHWs W 3alUThl  WH(OpMAIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU AeHCTBUSAMM:

1) o01enne:

OCYIIECTBISITh KOMMYHHKAIlUM BO BCeX cdepax KU3HU, AaKTHUBHO
y4acTBOBaTh B JHAJIOTE€ WM AUCKYCCHUU IO CYLIECTBY OOCYXJIa€MOW TEMBbI
(ymMeHHe 3amaBaThb BONPOCHI, BBICKAa3bIBaTh CYKIEHHUS OTHOCHTEIHHO
BBITNIOJIHEHUS TIpeIaraéMou 3a/1aui, yUYUThIBAaTh UHTEPECHl M COMIaCOBAaHHOCTD
MO3ULUNA JPYTHX YYaCTHUKOB JAUA0ora Ui JUCKYCCUH);

pacno3HaBaTh HEBepOaJbHbIE CPEICTBAa OOIIECHUS, MOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(PIUKTHBIX CHUTYAIlHd,
YMETb CMAT4aTh KOH(IMKTHI U BECTH NEPETOBOPHL;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOJIEUCTBUS, TOHUMATh
HAMEPEHUs JpPYyTruX JIIOACH, TPOSBISATh YBAXKHUTEIBHOE OTHOIICHHE K
coOeceTHUKY U B KOPpEeKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHUSI C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAs 1eATeJIbHOCTD:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U HHIUBUAYaIbHON
paboThl MpU  peHieHHWH  OWOJOTMYECKOM  mpoOiemMbl, 0O0OCHOBHIBATH
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HE00XOIMMOCTh MPUMEHEHHUSI TPYNIOBBIX (HOPM B3aUMOACUCTBUS MPHU PEIICHUN
y4eOHOM 3a1auu;

BbIOMpAaTh TEMAaTUKy U METOABI COBMECTHBIX NEHUCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KayKIOT'0 WICHA KOJUIEKTUBA,

IPUHAMATHh IL€IM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh JECHUCTBUSA MO €€ NOCTHKCHUIO: COCTABIATH IUIAH JCHUCTBU,
pacnpenensTh pojau C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXKIaTh PE3YJbTaThbl
COBMECTHOI paboThI;

OLIEHMBATh KAa4€CTBO CBOErO BKJaJa M KaXKJIOIO yYaCTHUKA KOMaHIbl B
OOIIMIA pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE IPOEKTHI, OLICHUBAThb HJEU C IIO3MIHMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYalUsIX, MPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMHU 1eliICTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIs BBISABICHUS NPOOIEM U HUX
pEIICHHS B )KM3HEHHBIX U yU€OHBIX CUTYaIIUSIX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHMM LEJNEBbIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JEHCTBUAX U MTOCTYIKAX [0 OTHOIIEHUIO K KUBOW MPUPOJE,
CBOEMY 3[I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIIATH IO3HABATENIbHYIO AEATEIbHOCTbD, BBISBIISITh
poOJIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH pEUIeHHs] MpoOleMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U TIPEAMTOYTECHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacuMpsTh paMKH Y4€OHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

JienaTh OCO3HAHHBINA BBIOOP, ApryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OLIEHUBAaTh NMPUOOPETEHHBIH OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO IIMPOKON SPYyIULMHU B
pa3HbIX OO0JIACTAX 3HAHMM, MOCTOSHHO IOBBIMIATH CBOW 0OOpa30BATEIbHBIA H
KYJBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM;

BIAJIETh HAaBBIKAMU TIO3HABAaTEJIbHOW pe(draexkcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IMPOLECCOB, HUX PE3YIbTaTOB M
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OCHOBAHHM, UCIIOJIB30BATh MPUEMBI PeUIEKCUH ISl OLIEHKH CUTYyalllH, BEIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELIECHUS MO0 HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl APYIHMX MpPH aHalM3e Pe3yJbTaTOB
JIEeATEIIbHOCTH;

3) npuHsaTHE ceOsl M IPYIUX:

MPUHUMATH ce0s1, TOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTBI JAPYTHX MpPHU aHaIU3€ pPe3yIbTaToB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JPYTUX HA OIMIMOKH;

pPa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JIPYTOTo YeI0OBEKa.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTtHbie pe3yabrarbl ocBoeHus: nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crhenuduueckue s y4eOHOTO TMpeaMmeTa
«buonorus» Hay4HbIE 3HAHUS, YMEHHUS M CIOCOOBI NEWCTBHI MO OCBOEHHUIO,
UHTEpHpPETallMd M MpeoOpa30BaHUIO 3HAHWWA, BUABI JIE€ATEIBHOCTU [0
MOJIYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyallUsiX, & TAaKXKE B pPEaJIbHbIX XU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C
Ouosnoruei. B mporpamme mpenMeTHbIE PE3yNbTaThl MPEACTABICHBI MO TojaM
oOy4JeHwUsl.

[IpenmeTHbIe pe3yabTaThl 0OCBOCHUS yueOHOTO TipeamMera «buonorusy» ¢ 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUIN O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHHBI MUpPA U HAYYHOTO MUPOBO33PEHUS, O BKIA/IE POCCUICKUX U
3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JJIs PEIICHMS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKpBIBATh COJEPIKaHHE OMOJOTUYECKUX TEPMHUHOB M MOHSATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OOMEH BeIIECTB M MpEeBpallleHUE
HHEPrUM), FTOMEOCTA3 (CaMOPETYIISALINS ), yPOBHEBASI OpTraHU3aLIMs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOAYKLHMS), HACIEICTBEHHOCTh, W3MEHUYUBOCTb,
POCT U pa3BUTHE;

yMEHHUE H31aratb OUOJIOTMYECKHUE TEOpUHu (KJIETOYHas, XpPOMOCOMHasi,
MyTallMOHHAs, IIEHTpajlbHas JOTMa MOJICKYISIpHOM Ouosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunioBa) u ydenust (0 ieHTpax MHOTOOOpa3us u
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IPOUCXOXAECHUS KyabTypHbIX pacTeHuid H. V. BaBuiosa), onpenensts rpaHulbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJETh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIONEHNE
Y ONKMCAaHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHU3als U IPOBEICHNE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBM)KEHHE  TUIIOTE3bI,  BBISBICHUE
3aBHCHUMOCTH MEXY HCCIECAYEMBIMH BEIMYMHAMH, OOBSCHEHHE MOTYYCHHBIX
PE3yABTATOB, UCIIOJIB30BAHHBIX HAYYHBIX IOHSITHM, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BHIBO/IBI HA OCHOBAHUHU MOTYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIICIATH CYIlIECTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK ITPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
poLEeccoB: 0OMEHa BEIECTB U MPEBPAIICHUs SHEPTUU B KJIETKe, (POTOCUHTE3A,
IJIACTUYECKOTO M 3HEPreTUYEeCKOro OoOMEeHa, XEMOCHHTE3a, MUTO03a, Meio03a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJIbHOTO pPA3BUTHA OpraHu3Ma
(oHTOTEHER);

YMEHHE NIPUMEHSTH OJTYYEHHbIE 3HAHUS 1)1 OOBSICHEHUS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATUS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHON
KU3HU C LEeJbl0 obOecreueHuss Oe30MacHOCTH CBOETO 3/I0pOBbS U 310POBbS
OKpY)KalollUX JIIOJ€H, COONIIOAEHHs HOPM TIPAaMOTHOTO IIOBEJEHHUS B
OKpYKaroIllell MpUpPOIHON Cpelie, TOHUMaHUE HEOOXOJUMOCTH HCIOIb30BaHUs
JOCTIKEHU COBPEMEHHOM OHMOJOTHH M OMOTEXHOJOTHHA ISl pallOHAIBHOTO
IIPUPOIOIIOJIb30BAHMS;

YMEHHE pelIaTh 3JEMEHTapHblE TI'E€HETUYECKHE 3aJa4d Ha MOHO- H
JUTHOPUIHOE CKpPEIMBAaHKUE, CLEIJIEHHOE HAClIeOBAaHUE, COCTABISATH CXEMbI
MOHOTHOPHUIHOTO CKpEIMBaHuUs /Ul MpeAcKa3aHusl HaclaeJOBaHUsI IPU3HAKOB y
OpraHU3MOB;

YMEHHE BBIMONHATH JIa0OpATOPHBIE U MPAKTUYECKHUE pabOThI, COOMOAATH
npaBuiia mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHUYECKH OLEHUBaTb W HUHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO COAEPKAHUS, BKJIOYAIOLIYK) IICEBAOHAyYHbIE 3HAHUS U3
pa3NUYHBIX HCTOYHUKOB (CpencTBa MaccoBOol  HMHGOpMAlUM, HAYYHO-
HOMYJISIPHBIE MaTEPUAJIbl), STUYECKUE ACIEKThl COBPEMEHHBIX MCCIIEIOBAaHUM B
OMOJ0THN, MEIUIIMHE, OMOTECXHOIOTHH;

YMEHHUE CO03/aBaTb COOCTBEHHBIE NMUCBMEHHBIE W YCTHBIE COOOIIEHUS,
000011as OMoIOTHYECKYI0 HHPOPMAITHUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapar OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl 0CBOEHUS yueOHoro npeamera «buonorus» ¢ 11
KJlacce JOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HAYyYHOTO
3HAaHUSl €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-
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HAayYHOW KapTHHBI MUpAa U HAyYHOT'O MUPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJI PEIICHHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKphIBaTh COJEpPKaHHE OMOJOTUYECKUMX TEPMHUHOB U TMOHSATHUU:
BU/I, TOMYJIAIMS, TeHOPOHI, SBOIIOLUS, TBIKYIITUE CUIIBI ((haKTOPBI) SBOIIOLINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHNE, IKOJIOTHICCKHE (DAKTOPHI,
HPKOCUCTEMA, TMPOAYLUEHThI, KOHCYMEHTBI, PEAYLUEHThl, I[N MUTaHus,
AKOJIOTMYECKasi mupamMuia, ouoreoreHos3, onocdepa;

yMEHHUE u3JlaraTb OHOJOTMYECKHE TEOpUHu (IBOMOLMOHHAA Teopust Y.
JlapBuHa, CHHTETHYECKAash TEOPHUS OHBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bapa, uepenoBanus TIaBHBIX HaIpaBiICHUN U
nytedt sBomounu A. H. CeBepuiosa, yuenust o 6mochepe B. . Bepnajackoro),
OTIPECNIATh TPAHUITBI UX IPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIaJeTh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIONEHNE
Y OMKCAaHUE KUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U MPOBeIeHNE
OMOJIOTMYECKOTO ~ SKCIIEPUMEHTa,  BBIIBIDKEHHUE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIIEyeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE MOITYYEHHBIX
PE3YABTATOB, UCIIOJIL30BAHHBIX HAYYHBIX MOHSITHM, TEOPUM M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBO/IBI HA OCHOBAHUY MOMYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIC MPHU3HAKUA CTPOCHUS OHOIOTHYECKHX
OOBEKTOB: BHJOB, TMOMYISUUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreolIeHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOT'O 0TOOpa, BU000pa30BaHUSs, MPUCTIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUSA JKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBbI, MEepeHOCca
BEIIECTB M TOTOKAa SHEPTHMM B SKOCHUCTEMAaX, AHTPOIOTECHHBIX HW3MEHEHUUN B
IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXUMHUYECKUX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHSTH MOJIyYCHHbIC 3HAHUS )11 OObSICHEHU ST OMOJIOTUYECKUX
MIPOLIECCOB U SIBICHUM, JIJIS1 IPUHATHUS IPAKTUYECKUX PEIICHUN B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecredeHus 0e30MacHOCTH CBOETO 30POBbS U 3A0POBBS
OKpY)KalolllUX JIIOfeil, COONIIoAeHUs HOPM TpPAaMOTHOTO IIOBEJEHHUS B
OKpY’Karollel MpUpoIHON cpelie, TOHUMaHUuEe HEeOOXOJUMOCTH MCHOIb30BAHMS
JOCTHKEHHAN COBPEMEHHOU ounonorun IS paLMOHAIBLHOIO
PUPOIOIIOJIb30BAHMS;

yYMEHHE peliaTh 3JIeMEHTapHbIe OMOJIOTUYECKHE 3a/1a4H, COCTABISATH CXEMbI
MepeHoca BEMIECTB U SHEPTUHU B dKOCUCTEMaX (1IETH MUTaHuUs);

YMEHHUE BBINOJHATH JA0OPATOPHBIE U MpPAaKTUYECKUE paldoThl, COOMIOAAThH
mpaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAaHUEM;
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yMEHUE KPUTHUYECKU OIEHUBATh M WHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO CO/ICPKAHUS, BKJIIOYAIONIYIO TIICEBJAOHAYYHbIE 3HAHUSA W3
pa3iMyYHBIX HMCTOYHHMKOB (CpeACTBAa MAacCcOBOM HMH(OpPMALUK, HAy4YHO-
NOMyJsipHBbIE ~ MaTepualbl), paccMarpuBaTh [IOOAJbHBIE  HKOJIOTMUYECKHE
poOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHUE CO03/aBaThb COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIEHUS,
0000111251 OMOJIOrMYECKY0 HH(OPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO
UCIIOJIb30BATh MOHATUHHBIN anmapar OUOIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4decTBo yacoB/mara JJIeKTPOHHbIE
HaumMeHoBaHue
NQ U3yUYeHUs (undposbie)
pa3aesioB U TeM
n/n 1no no o0pa3oBare/jibHbIE
MPOrpaMMsbl Bcero
IVIAHY (paxry pecypchl
1 buonorus kak Hayka 2 bubmorexa HOK
Y https://m.edsoo.ru/7f41¢292
) JKuBble cucTeMbl 1 | bubmuoreka [IOK
X OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB g bubmuoreka [IOK
U CTPOEHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuznenesaTeaIbHOCTh 6 bubmuoreka [IOK
KJIETKHU https://m.edsoo.ru/7f41¢292
Pazmuoxxenue n
5 VHIUBUIYAIBHOE 5 bubnuorexa [IOK
pa3Burue https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HaciencTtBeHHOCTD U
Bbubmunoreka [IOK
6 W3MEHYUBOCTH 8
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
Cenexnus
7 opraann3MoB. OCHOBEI 3 bubmorexa HOK
p ' https://m.edsoo.ru/7f41¢292
OMOTEXHOJOTHH
bu6moreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
YACOB I1O 34
ITPOI'PAMME
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11 KUIACC

Kosmm4ecTBo 4acos/narsl DJIEKTPOHHBIE
HaumenoBanue
Ne H3yYEeHUA (uudposbie)
pa3aesioB U TeM
n/n o0pa3oBarejibHbIE
MPOrpaMMsbl Bcero  mo miany 1o gaxry
pecypcbl
1 DBOIIOIIMOHHAS 9 bubmuoreka [IOK
Ouosorust https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME
) - 9 bubmoreka [IOK
p https://m.edsoo.ru/7f41cc74
JKU3HU Ha 3emMJie
Opranusmsl u
3 R 5 bubmmoteka [IOK
pyKAIo https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa u
4 HKOJIOTUYECKHUE 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHoe 5 Bbubnuoreka LIOK
BpeMs https://m.edsoo.ru/7f41cc74
OBUIEE
KOJIMYECTBO 34
YACOB I10
I[TPOI'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
NO KosmmuecTBo yacoB Jlata DJIeKTPOHHbIE
Koutpons  IIpakTuuec nugposbie
n/ Tema ypoka Bce H3y4YeH
Hble KHe o0pa3oBare/jibHbIe
n ro us
padoThI padoThI pecypcsl
bubmmoreka [IOK
B https://m.edso0o.ru/86
HOJIOTHS B
1 CUCTEME Ha 1 3e6122
K https://m.edso0o.ru/86
3e632a
MeTtoab!
TMO3HAHUSA bubmoreka [IOK
2 JKUBOU 1 0.5 https://m.edsoo.ru/86
IIPUPOAEI. 3e6122
IIpakTuyeckas
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pabora N2 1
«/cnonp30BaH
We pa3InIHbIX
METOJIOB TIPH
U3yYCHHUH
OMOJIOTMYECKUX
0OBEKTOBY

buonornyeckue
CUCTEMBI,
MPOLIECCHI U UX
U3y4eHUe

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e6564

XUMHUECKHH
COCTaB KJICTKH.
Bopa u
MHHEPAIbHBIE
COJIH

bubmuoreka [IOK
https://m.edsoo.ru/86
3e674e

benku. Cocras
U CTpOCHUE
0eaKoB
DepMeHTBI —
OMOJIOrHYECKHUE
KaTaJu3aTophl.
JlabGoparopHas
pabota N2 1
«M3yuenne
KaTaJINTUYCCKO
W aKTUBHOCTH
¢bepmeHToB (Ha

0.5

bu6mmoreka [IOK
https://m.edso00.ru/86
3e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e6b72

npuMepe

aMIIIa3bl WIH

KaTanasbl)»

VIneBonsl. bubmuotexa [IOK

JIumuae https://m.edsoo.ru/86
g 3e6870

HyxkenHoBbIE bubmuotexa [IOK

KUCI0Thl. ATD

https://m.edsoo.ru/86
3eb6d5c

Uctopus u
METOJIBI
W3y4YeHUs
KJICTKHU.
Knerounas
Teopus

bu6moreka [IOK
https://m.edsoo.ru/86
3e6¢88
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Knerka kak

10  menoctHas
JKUBas CHUCTEMa
Crpoenue
YKapUOTHUYECK
Ol KJIETKH.
JlaboparopHas
pabora N2 2
«M3yuenune
CTpOEHUs bubnuoreka LJOK
KJIETOK https://m.edsoo.ru/86
11 pacrennii, 0.5 3e6ff0
JKMBOTHEIX, https://m.edsoo.ru/86
rpuboB u 3e7l6e
OakTepuit mox
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpoTIpernapa
Tax U uX
OIHCaHUE»
O6men Bu6moreka IJOK
12 BemecTs uian https://m.edso0.ru/86
MeTaboIn3M 3e766¢
DOTOCHHTES. bu6mmoreka [IOK
13 X eMOCHHTES https://m.eds00.1ru/86
3e7c98
bu6moreka [IOK
14 ?HepreTquCKH https://m.edsoo.ru/86
1 oOMeH
3eTaae
KuzHeHHbIN
LUK KJIICTKH.
[enenune
KJIeTKUu. MUTO3.
JlabGoparopHas
pabora N2 3
bubmuoreka [IOK
15 «Habmonenne 0.5 https://m.edsoo.ru/86
MHTO3a B 3e7ded
KJIETKax
KOHYHKA

KOpEIlIKa JIyKa
Ha FOTOBBIX
MHKpOIIpernapa
Tax»
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buocunres
oeinka. Peaknus

bu6mmoreka [IOK

16 MATPIIHOTO https://m.edsoo.ru/86
3e796¢
CUHTE3a
Tpancnsauusa — bubnuoreka [JOK
17 | OuocuHTe3 https://m.eds00.ru/86
Oenka 3e796e
Hexnerounsie bubmuoreka [IOK
18 | dopmbl xu3HH https://m.edsoo.ru/86
— BUPYCHI 3e7540
bubmoreka [IOK
Dopmbl https://m.edsoo.ru/86
19  pa3mHO)eHUA 3e81b6
OpPTraHu3MOB https://m.edso0o.ru/86
3e831le
bubmuoreka [IOK
20 = Meiio3 https://m.edsoo0.ru/86
3e7f4a
Oo6pazoBanue u
pa3ButTHe
MOJIOBBIX
KJIETOK.
OnutonoTBOpEH
ue.
JIaboparoprast bubmmorexa [JOK
21 pabora N2 4 0.5 https://m.eds00.ru/86
«3yuenue 3e81b6
CTpOCHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOIIpenapa
Tax»
NunuBunyanbH bubmotexa [JOK
22 | oe pa3BuTHE https://m.edsoo.ru/86
OpraHu3MOB 3e8436
I'enernka —
HayKa 0 bubnuotexa [IOK
23 | HaCIeICTBEHHO https://m.edso0.ru/86
CTH U 3e8612
M3MEHYUBOCTH
3aKOHOMEPHOCT bubmotexa [IOK
24 u https://m.edsoo.ru/86
HacJIeTOBaHUS 3e8878
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25

26

MIPU3HAKOB.
MoHoru6puIHO
€ CKpeluBaHuE
Jurubpuanoe
CKpeIUBaHNE.
3aKoH
HE3aBHCHMOTO
HaCJIEJOBAHUSI
MIPU3HAKOB
CuerneHnoe
HaCJICIOBaHHE
MIPU3HAKOB.
JlaGoparopHas
pabora N2 5
«3yuenune
pE3yNBTaTOB
MOHOTUOPHIHO 1 0.5
ro u
JTUTHOPUTHOTO
CKpCIUBAHUS Y
npo30d bl HA
TOTOBBIX
MUKpoTpenapa
Tax»

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e89a4

bu6moreka [IOK
https://m.edsoo.ru/86
3e8c60

27

28

I'enernka moa.
Hacnenosanue
MIPU3HAKOB, 1
CIICTNIEHHBIX C
I1OJIOM
N3MeHUYnBOCTE.
Henacnencrsen

Has

H3MCHYUBOCTb.
JlaboparopHas
pabora N2 6.
N3yuenue 1 0.5
MonupUKaInoH

HOH

H3MCHUYUBOCTHU,
MOCTPOCHHE
BapUALMOHHOTO
psna u

bubmmoreka [IOK
https://m.eds00.ru/86
3e8c60

bu6moreka [IOK
https://m.edsoo.ru/86
3e8efe
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KpUBOW»

BApUALMOHHOM

s

JlaGoparopHas
pabora N2 7.
29 «Aunamus
MyTalu y

T'OTOBBIX

Tax»

T'enetuka
30
YyeJloBeKa

HacnencrBenna

U3MCHYHNBOCTB.

Ipo30(huiIbl Ha

MHKpOIIpernapa

0.5

bubmuoreka [IOK
https://m.edsoo.ru/86
3e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8d78

Pe3epBHblii
YPOK.

TEMC
31
OCTh U
HU3MCHYHNBOCTD
OpraHu3MoB»

O06001IeHue 110

«HacnencTBeHH

Ceneknus Kak
32  nHaykau
poruecc

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e9214

Metonn! n
JIOCTHKEHUS
33 cemekuuu
pacTeHuil u
’KMBOTHBIX

bubmuoreka [IOK
https://m.edsoo.ru/86
3e¢9214

34 = xak oTpacib

MIPOU3BO/ICTBA
OBLIEE
KOJIMYECTBO
YACOB I1O
[TPOIT'PAMME

buorexnosorus

34 0

bu6moreka [IOK
https://m.edso0.ru/86
3e9336

11 KJIACC

‘ Tema ypoka

‘KOJ'II/I‘leCTBO JacoB
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Ne Hdara JIEKTPOHHbIE
Kontpons = IIpaktuuec
n/ Bce u3syyeH uudposbie
HbIE KHe
I ro usl o0Opa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
OBOJIIOIUS U bu6moreka [JOK
METObI €€ 1 https://m.edsoo0.ru/86
U3y4YEeHUS 3ea20e
Hcropus
bu6moreka [JOK
pa3BUTHUA
- 1 https://m.edsoo.ru/86
pel 3¢9570
00 »BOIOLIUU
MHUKPOSBOTIOIL bubmuoreka [IOK
s 1 https://m.edsoo0.ru/86
3e9cle
ITonmynsanus kax
AIIeMEHTapHas
€IMHUIIA BUA U
IBOJTIOIIHH.
JlaboparopHast bubmuoreka [IOK
pabora N2 1 1 0.5 https://m.eds00.ru/86
«CpaBHeHMe 3e99¢6
BUJIOB I10
Mopdororuyec
KOMY
KPUTEPHUIO»
JBrxyiue
CHUIBI bu6mmoreka [IOK
(amemeHTapHbIC 1 https://m.edso0.ru/86
bakTopsI) 3e9da4
HBOJIOLIUU
EcrecTBeHHbli bu6mmoreka [JOK
oT0Op U ero 1 https://m.edso0.ru/86
(opmei 3e9ed0
Pesynbraret
IBOJTIOIUU:
MPUCTIOCOOTICHH
OCThb bubmuoreka [IOK
OpraHU3MOB U 1 0.5 https://m.edsoo.ru/86

BH1000pa30BaH
ue.
JlaGoparopHas

pabora N2 2

3e91fde
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«Onucanne
IPUCIIOCOOTICHH
OCTH
opranusma u eé
OTHOCHUTEJIHOT
0 Xapakrepa»
Hanpasnenus u
IyTH
MaKpO3BOJIIOLIH
"
HeoGparumoct
b HBOJIIOLIUU

bubmuoreka [IOK
https://m.edsoo0.ru/86
3e9cle

10

Uctopust xxu3zuun
Ha 3eMiie 1
METOEbI €€
W3Yy4YEHUS

11

12

I'unore3sl
MIPOUCXOKACHU
s J)KWU3HHU Ha
3emite
Pazsutne
JKM3HHU Ha
3emJie 1o 3pam
Y repuogam

bubmmoreka [IOK
https://m.edsoo.ru/86
3ea5ab

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eabbe

13

OCHOBHBIE
STaIlbl
HBOJTIOITUH
pacTUTETHLHOTO
Y KUBOTHOTO
Mupa.
[IpakTnueckas
pabota NQ 1
«3yuenue
MCKOTIaEMBIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B
KOJUJIEKLIMSIX)

0.5

bub6mmoreka [IOK
https://m.edsoo.ru/86
3ea8bc

14

CoBpemeHHas
cucTtema
OpPTraHUYECKOTO
Mupa

bubmuoreka [IOK
https://m.edso0.ru/86
3ead8e
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15

16

DBOJIOLHS
YeJI0BeKa
(anTpOMOreHes)
JBrxyiue
CHJIBI

(paxropsr)
aHTpPOIIOreHe3a

bu6moreka [IOK
https://m.edsoo.ru/86
3eac2c

bubmuoreka [IOK
https://m.edsoo.ru/86
3ead44

17

OcHOBHBIE
cTaguu
SBOJIFOLINHI
yeJIoBeKa

18

YenoBeueckue
pacel 1
MIPUPOJIHBIC
ajanTanyuu
Yea0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eaea2

19

Pe3epBHbIit
YPOK.
O06o06mieHue 1Mo
TeEME
«Bo3HUKHOBEH
W€ U Pa3BUTHE
JKH3HH Ha
3eme»

20

21

DKOJIOTHs KaK
HayKa

Cpenpl
obuTaHus u
JKOJIOTHYECKHE
(bakTopsI

bubmuoreka [IOK
https://m.edsoo.ru/86
3eafec

22

AbuoTtnyeckue
(hakTopBhl.
JlaGoparopHast
pabora N2 3.
«Mopdomoruue
CKHe
0COOCHHOCTH
pacTeHuit u3
pa3HbIX MECT
obuTaHUNY.
JlaGoparopHast
pabora N2 4.
«Bnusiane

0.5

bubmuoreka [IOK
https://m.edsoo.ru/86
3ebl0e
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23

CBeTa Ha pOCT U
pa3BUTHE
YEepPEHKOB
KoJeyca»

buotnueckue
(bakTopsI

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb348

24

25

26

IKOJIOTUYECKHE
XapaKTEPUCTHK
Y TIOITYJISITIHH.
[IpakTnueckas
pabora N2 2
«ITomcuér
IJIOTHOCTH
MOMYJIALIU I
Pa3HBIX BUJOB
pacTeHuin»
CoobmiecTBa
OpraHU3MOB —
OHoIcHO3
DKOJIOTUYECKHE
CHCTEMBI
(3KOCHCTEMBI)

0.5

bu6moreka [IOK
https://m.edso00.1ru/86
3ebd6a
bu6moreka [IOK
https://m.edso0.ru/86
3eb46a

27

OcCHOBHBIE
MOKa3aTeinu
9KOCHUCTEMEL.
DKOJIOTHYECKHE
MAPaMUJIBI.
CpoiicTBa
SKOCHUCTEM.
Cyxkueccus

bubmoreka [IOK
https://m.eds00.1ru/86
3eb5Sfa

28

29

30

[Ipuponusie
IKOCHUCTEMBI
AHTpPOIOTE€HHBI
€ DKOCUCTEMBI
Bbuochepa —
o0anbHas
JKOCHCTEMA
3emun

bu6mmoreka [IOK
https://m.edsoo.ru/86
3ebbSe

31

3aKOHOMEPHOCT
n
CYIIECTBOBAHHUS
6uocoepsl

bu6moreka [IOK
https://m.edso00.ru/86
3ebdl6
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YenoBeuecTBO B
32 | oOuocdepe 1
3emuu
CocymiecTBoBa bubmmotexa [JOK
33 | Hue npupoabl U 1 https://m.edsoo0.ru/86
YEeIIOBEUYECTBA 3ebale
Pe3epBHbIit
YPOK.
0O00011eHne
34  TeMsl 1
«Coo01tectBa 1
HKOJIOTHYECKHE
CUCTEMBI»
OBILEE
KOJIMYECTBO
YACOB IIO 34 23
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [lonomapéra U.H., Kopaunosa O.A., Jlomununa T.E.;
non peaakuueit [Tonomapéroit M.H., Ob1iecTBo ¢ orpaHuYeHHON
otBeTCTBEHHOCThIO M3narensckuii nenTp «BEHTAHA-I' PA®y; AxiimonepHoe

obmecTtBo «M3narenbcTBO «IIpocBerienne»

* buonorus, 10-11 knacesl/ Anapeesa H.JI., OO1iecTBO ¢ orpaHuYeHHON
oTBeTCTBEHHOCTHIO « IOl MHEMO3IMHA»
* buonorus, 11 xknace/ Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u

npyrue /Ilox pen. [laceunuka B.B., AkunonepHoe o61iectBo «M3nareabcTBo
«IIpocseuieHue»
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METOANYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

1. ITonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 kmacc.
Meronuueckoe nmocodue.- M., Bearana - I'pad, 2019;

2. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11
knacc. Metoanueckoe nocodue.- M., Benrana - I'pag, 2019.

3. [lonomapesa N.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «BeHTaHa-
I'pad».

4. ITonomapesa U.H. buonorus. 11 kmacc. Pabouas terpaas. — M.; «BenTtana-

['pad».

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. «kEqunas xomnexnus Ludposeix OOpaszoBarenbHbIX PecypcoBy»
(http://school-collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrpoHHbIN yueOHUK «bronorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kneTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Onoxumus

6. http://evolution2.narod.ru/index.htm - 3BoJrOINS
7
8
9
1

. http://nrc.edu.ru/est/r4/ - Guonornueckas KapTUHA MUpPA
. http://planete-zemlya.ru/ - Ilnanera 3emius

. http://ecologysite.narod.ru/index.html - skosrorus

0. http://bio-nica.narod.ru/index.html - 6Gmonnka
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