MyHunansHoe 00111eo0pa3oBaTeNbHOE YUPEKICHUE
«Cpennsis obuieoopazoBarenpHas mkoiaa Ne9y» r. HoBo3siOkoBa

AHHOTanMs K padoueii nporpamMmme
yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb)

Pabouast mporpamma yueOHOro mpeamera «buosorus. ba3oBelii ypoBeHb» 00s3aTeIbHON
npeaMeTHo oOnactu «EcTecTBeHHBIC HAyKH» SIBISETCS YacThIO OCHOBHOW 0O0pa30BaTEIbHOU
nporpamMmel cpeaHero oomero odpazosanust (OOIT COO) MBOY «COUI Ne 9y, pazpaborana B
coorBercTBUM ¢ PI'OC COO Ha ocHoBe DenepanbHOI paboueil mporpaMMbl yueOHOTO IpeaMeTa
«buonorus. bazoBblil ypoBeHb» U peanusyercs 2 roaa ¢ 10 o 11 kiacc.

Pabouas mporpamma pa3paboTaHa  y4yuTeldeM OHOJOTMHM WIKOJBI C HCHOJIb30BAHUEM
«KonctpykTopa pabounx mnporpamMmm», caiita «EauHoe coxmepikanue oOImiero oOpa3oBaHUs» B
coorBercTBUM ¢ llonmoxennemM o pabouyuMx mporpamMmax H  ONpEAesieT OpraHUu3aIUIo
00pa3oBaTeNbHON AEATENBHOCTH YYUTENS B IIKOJIE TI0 npeamery «buomorus. ba3oBblil ypoBeHbY.
Pabouas mporpaMma COAEPIKUT CIEAYIOIINE CTPYKTYPHBIE DJIEMEHTHI:

-MIOSICHUTENIBHYIO 3aIIHCKY;

-coJiepkanue yueOHoro npeamera «bruonorusi. ba3zoBsiil ypoBeHbY;

-IJIaHUPYEMBbIE PE3yJbTaThl (JIMYHOCTHBIC, METANpeAMETHbIE U MIpPEeIMETHbIE) y4yeOHOro
npeaMera «buonorus. ba3oBelil ypoBeHBY;

-TeMaTHYeCKOe IJIaHUPOBaHUE, C(POPMUpPOBaHHOE ¢ YYE€TOM  paboyeil MpOrpaMMel
BOCIIMTAHUS M BO3MOXKHOCTBIO Hcnoiib3oBanus DOP/LIOP.

Pabouast mporpamma oOcCykJeHa W TPUHATA PEIICHUEM METOJAMYECKOTO OOBETUHEHHS WU
COI'JIACOBAHA C 3aMECTHTEJIEM AUPEKTOpa M0 yueOHO-BocIUuTaTeabHoil pabore MBOY
«COII Ne 9%

Hara: 30.08.2024r.



MynununansHoe O0r0KeTHOE 0011e00pa3oBaTeIbHOE YUPESKICHHE
«Cpennsis obmieoopazoBarenpHas mkoia Ne 9» r. HoBos3piOkoBa, bpsiHCKOI 00sacTu

Breimuncka
13 OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl CPEHETO 00111er0 00pa3oBaHuUs

PACCMOTPEHO COI'JTACOBAHO
METOINYECKOE 00bEINHEHNE 3aMECTUTEINb AUpeKTopa o Y BP
yuuTeneil Xumun, Onooruu, reorpapun Aitbanynnaesa M.B.

npotokod ot 30.08.2024 r., Nel 30.08.2024 1.

Pabouasi nporpamma
yuebHoro npeameta «buosorus. ba3oBeiii ypoBeHb)
JUISL CPEHETo 00111ero 00pa3oBaHuUs
Cpok ocBoenusi: 2 rona (¢ 10 mo 11 kmacc)

Cocrasurenb: lenmexonosa JIroonmuia BagumoBHa
YUUTENh OMOJIOTUU
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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY LIS
omnpenereHusl MoaX0J0B K (OPMHUPOBAHUIO COAEpKAaHUA YydyeOHOro MpeaMera
«buonorusi»  coctaBuiM: KoHuentyaiabHele mnonoxeHus @IOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENISIX U
OPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a Takxke IOJOXKEHUS O
cnenuduke Onoyoruu, e€ 3Ha4eHUH B MO3HAHUU KUBOM MPHUPOABI U 00ECTICUeHUU
CYILIECTBOBAHMs 4eJoBeuecKoro ooOmiectBa. COracHO HA3BAHHBIM MOJIOKEHUSIM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHUE O Lelsix, 00 oOmei
cTpareruu OOy4YeHUs, BOCHHTAHHUA M Pa3BUTHS OOYYAIOIIMXCS CpPEICTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpelneieHue 1o pa3felaM U TeMmaw,
PEKOMEHTyEMYIO TMOCJIeI0BATEIbHOCTh U3YUEHHUsI YUeOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 00pa30BaTEIbLHOTO
poIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIMXCs.

B mporpamme mno Ouonoruu Takke YUYUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMM OCHOBHBIX BHJIOB Y4Y€OHO-IO3HABATEIbHOU
NeATEeIbHOCTH/YUeOHBIX JEHCTBUM OOYydYaloIMXCd MO OCBOCHHUIO COJAEpIKaAHUSA
OMOIOrMYECKOTr0 00pa30BaHMSL.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi ypOBEHB) peaTn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYe€HUM Ouojoruu, Onarojgapsi yemy B HeH
POCMATPUBAETCS HANpPABJICHHOCTh HA pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpPYXKAIoIIeld MPUPOTHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHueMm OOIEOMOIOTUYECKUX TEOPUH, a TaKkKe 3HaHWH O
CTPOEHHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYUIHOCTH OCHOBHBIX IMPOTEKAIOUINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTHH YyNIE€JIeHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCETHEBHOM JKU3HU VISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCle: NPOQUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUW YEJIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJeco00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpOJHOM cpele, aHaiu3a
BIIUSHUS XO3SUCTBEHHOW JESITEIBPHOCTH YEJIOBEKA HAa COCTOSHHUE MPUPOIHBIX M
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MIPUKIIATHON HAMPABICHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO O0OecreueHus
YCJIOBHUM ISl pEIICHUS] OJJHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3oBaHMs, KOTopas mpeanojaraer (GOpMHUPOBaHHE Yy  OOyYarOIIMXCS
CIIOCOOHOCTH aJlalTUPOBAaThCA K H3MEHEHUSM JMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHpA.

Bbuonoruss Ha ypoBHEe cpenHero oOmiero oOpa30BaHUS 3aHMMAET BaKHOE
mecto. OHa oOecrneunBaeT (popMupoBaHUE Yy OOYYaIOIIMXCS MPEACTaBICHUH O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €€
OTIUYUTEIBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3alldd WU 3BOJIOLUHU, CO3AAET
yCIOBHS  JJI:  TO3HAHUS  3aKOHOB  KMBOW  MPUPOABI,  (OPMHUPOBAHHSA
(YHKIMOHATBPHONW T'PAaMOTHOCTH, HABBIKOB 3JI0POBOrO M Oe30macHoro obpasza
KHU3HH, SKOJOTHYECKOTO MBIIIICHHS], ICHHOCTHOTO OTHOILIEHHS K >KUBOU MpUPOAE
U YEJIOBEKY.

Bonbiioe 3nHauenne 6MOIOTHSI UMEET TAKKe JJIsl PeLICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOUIMX  3aJad  CcpegHero  oOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3ydyenue 6mosoruu odecreunBaeT yciaoBus Uil GOPMHUPOBAHUS
UHTEIJICKTYallbHBIX, KOMMYHHUKALIUOHHBIX ¥  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpBl, CIOCOOCTBYET HMHTErpaluu OWOJIOTUYECKUX 3HAHUNA C
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. HazBaHHble MONOXKEHUS O MpeAHA3HAYCHUH Y4eOHOro mpeamera
«buonorus» cocraBunIM OCHOBY JJsi ONpeAeNeHHs IMOJAXOI0B K OTOOpy U
CTPYKTYpUPOBAHHUIO €r0 COACpXNaHMs, MPEACTABICHHOIO B MPOTrpaMMe IO
OHMOJIOTHH.

OtOop conepxanus ydeOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOyd4aronmecss MOJDKHbI OCBOMTH 3HAHUS W YMEHHUS, 3HAYUMBbIE JUIs
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEASIAIONME aJeKBaTHOE TIOBEICHHE
YelloBeKa B OKpYXKarollel MPHUPOIHOM cpese, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
KHU3HU U MPAKTHUECKOW nesTenbHocTH. Oco0oe MecTo B ITOM cucTeMe 3HaHHA
3aHUMAIOT AJIEMEHTHI COJIEPKAHUsS, KOTOPBIE CIIy>KaT OCHOBOM JUIsl ()OPMHUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
[EHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrHYECKOT0 00pa30BaHMSL.

CTpyKTypHpOBaHHE COJEpXKaHHUS y4eOHOro maTepuajsa B HporpaMme IIo
OMOJIOTUM OCYIIECTBIECHO C Y4YETOM NPUOPUTETHOTO 3HAYCHHsI 3HAHUKH 00
OTIUYUTEIBHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, 0 €€ YPOBHEBOM OpraHU3aIlH U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJIEHBI CIIEAYIOUINE coaepxKaTebHble TUHUU: «buonorus xak Hayka. MeTossl
Hay4YHOTo Mo3HaHusm», «Kietka kak Ouonornyeckas cucrema», «OpraHu3M Kak
Ouonornyeckas cuctema», «CucremMa M MHOrooOpaswe OpraHMYecKOro MHpay,
«DBOJIOLIUSA KUBOU MPUPOAB, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp u3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBNIaJICHWE  OOYYalOIIMMUCS  3HAaHUAMU O  CTPYKTYypHO-(YHKIIMOHAJILHOU



OpTraHU3alMM >KUBBIX CHCTEM pAa3HOTO paHTa ¢ TNPUOOpPETECHUE yMEHUM
WCIIOJI30BaTh ATU 3HAHMS I TPAMOTHBIX JCUCTBUI B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JoctikeHue nenu uzyuyeHus yueoHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00eCreunBaeTCs PEIICHUEM CIIENYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAaHUM O OHMOJOTHMYECKHX TEOPHSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKalllUX OCHOBOM
JUIsl (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alMU, BBIAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEIOBAaHUSIX B OMOJIOTHU;

dbopmupoBaHre y OOYYAIOMIMXCS ITO3HABATEIIbHBIX, MHTEIUICKTYyaIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WIEH M MOJIXOJOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3aLUy;

CTaHOBJICHHE Yy oOOywaroumxcsa oOmeil KyJabTyphl, (GYHKIMOHAJIBHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa JKMBOW MPUPOJLI HAa OCHOBAaHUM 3HAHWUUA U OIbITA, MOJYYEHHBIX MPHU
U3Y4YEHUU OHOJIOTUY;

dopmupoBanue y OOydYalOIIMXCS YMEHHUH WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIbHOCTH YEIOBEKa, Pa3BUTHUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCNUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUSI K HEH, COOIIO/IEHUS STUYECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBAHUN;

OCO3HAHUE IIEHHOCTH OWOJOTHYECKUX 3HAHWUW JUIsl TIOBBIMIEHUS YPOBHSI
HKOJIOTUYECKOM KYJIbTYpPbl, 1)1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU JJISI
OLICHKH MOCJEACTBUN CBOEH JIESITETLHOCTH IO OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHE U COOJIOZCHHE Mep NPOPUIAKTHKU
3a00JIeBaHUM.

B cucreme cpennero oOmero oOpazoBaHusi «buosorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM MPEAMETOM, BXOSIIUM B
COCTaB NpeIMETHON 001acTh « ECTECTBEHHO-HAYUHbIE IPEIMETHD.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPeAHETO 00Iero oopa3oBaHus
oTBoAuTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 yac B HeZIeIH0).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (usiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTtopl TO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHMSI JKUBOU PUPOJIBI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOAOB IMPHU
W3Y4YCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPTraHU3AILHA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPIraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3HooOpasue. YPOBHU OpraHU3aliil OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIM, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUIA), OrnochepHBbIil.

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHbIE MPU3HAKU KU3HUY, « YPOBHU OpraHU3ALMU
YKABOW MPUPOIBD.

Oo6opynoBanue: Mmojenb MoJiekyibl JIHK.

Tema 3. XumMu4eckuil COCTAB U CTPOEHHE KJIETKH.

XHUMUYECKHN COCTAaB KIETKU. XHUMHUYECKHE BJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMM BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHure OeaKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl O€IKOBOM MOJIeKyJbl (NEepBUYHAs, BTOPUYHAS, TpPETUYHAS U
YETBEPTUYHASl CTPYKTypa). XHMHYECKME CBOicTBa OenkoB. buonormyeckue
byHKIMN OEIKOB.



®epmentsl — Owuonormyeckue Karanm3aTtopbl. CtpoenHue QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. Burtamussbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KATaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapunpl - (caxaposa, JaKkTo3a) M Mojucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJT003a). buonornueckre GyHKIUN yTIIEBOAOB.

Jlununel: Tpurauuepuasl, (ochomunuasl, crepouasl. [ UAPOPUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucnotsl: JHK wu PHK. Hykneoruasl — MOHOMEpHI
Hyki1enHoBbIX kucnoT. Crpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Bunast PHK. AT®: crpoenue u GpyHKIuu.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aMMOIEUCTBUS
uje 1 pakToB B HAYYHOM MMO3HAHUK. MeTObl U3yUEHUs KIETKH.

Knerka kak menoctHas »xkuBas cuctema. OOmmMe MpU3HAKKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, moisiekyisl JJHK kak renermdeckwii ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpPOEHHUS MpoKapuoTUYecKor kieTku. Kierounas crenka Oaktepuil. CtpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIMKC, UX
dbyukiuu. [nasmatudyeckas memOpaHa, e€ cpoiicTBa u pyHkiuu. [lutomnazma u e€
opranounbl. OnHomeMOpanHble opraHounbl kietku: JIIC, anmapat ['osbmxw,
In30CcoMBl. I1oyaBTOHOMHBIE OpPraHOWMIbl KIETKH: MHWTOXOHIPHUM, IUIACTHUIBI.
[Tpoucxoxaenne MHUTOXOHApUA M miactuia. Buasl mmactun. HememOpanHble
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKA. DyHKIIMU OPraHOWIOB KJIETKU. BKiItoueHus.

SAnpo — perynatopHsiil neHTp kieTku. CTpoeHue sipa: saepHas o0o0JIouKa,
KAapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel:  «PacmpeneneHue XMMHUYECKMX OJIEMEHTOB B HEXHBOWU
npupoze», «PacrnpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubl u cxembl: «llepuoanueckass Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «bruocunTes 0enka», « CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennobsie kuciotel. JJHK», «Ctpoenune momnexybl



AT®», «CTpoeHue 3yKapuOTUYECKON KIETKN», «CTpoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE JJi IPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlabopaTtopHble H npakTHYecKHe PadoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «M3ydyeHue CTpOeHHsS KJIETOK pacTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OTTUCaHUE.

Tema 4. ’/KusHenesATeJIbHOCTb KJICTKH.

OOMeH BeIlIeCTB, WM METa00IN3M. ACCUMUIISALNS (TUTACTUYECKUM OOMEH) U
JTUCCUMUTISIIINSA (SHEPTeTUUECKUi OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonmm3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YJHEPTUU B KIIETKE.

®otocunre3. CBetoBas u TemMHOBass (a3pl  (oTocunTeza. Peakuuu
dotocunteza. IpdexTuBHOCTH PoTocMHTE3a. 3HAUCHHE (HOTOCHHTE3A IS KUZHH
Ha 3emuie. BausHue ycioBuii cpeqpl Ha GOTOCUHTE3 U CIOCOOBI MOBBILLIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTEe3. XEeMOCUHTE3UpYIolIe OakTepuu. 3HAaUeHHEe XEeMOCHHTEe3a JIsl
KU3HH Ha 3emie.

DHepreTruecknii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJACICHHUE H
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OTalbl HSHEPreTUYEeCKOro oOMeHa.
['mukonu3. bpoxkenne m ero Buabl. KucimopolHOe OKHUCIEHWE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTeNnbHOE dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakumu Matpuunoro cunre3a. ['enermueckas wundopmamus u JHK.
Peanmuzanus reHerndeckodt wmHGOpMalUM B KIETKE. | €HETHYECKMM KOO U €ro
cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Ooenka. Ortambl TpaHcisiuu. KommpoBanuwe amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e OenKa.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKM3HEHHOTO LIHMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacreHuidd, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo36ynutens CIIM/a.



OOpatHass ~ TpaHCKpUIIIIMS, peBepTaza W uwHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Meradoauzm», «MuToXoHAPUS,
«OHepreTnyeckuii oomen», «Xiaopomnact», «Dorocunres», «Crtpoenue JIHK»,
«Ctpoenre n QpyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenune u xku3HeHHbIH UK Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anmkanuun «Yasoenue JHK u Tpanckpumnims»,
«buocunTes 6enkay, «CTpoeHne KIETKN», Moelb cTpykTyphl JITHK.

Tema S. PasmHokeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPIaHU3MOB.

KieTouHbli UK, WM KU3HEHHBIM LMKI KieTku. MHTepdaza U MuUTO3.
[Ipoueccrl, mpoTtekaromue B uHTepdaze. Pemnmkamuss — peakuus MaTpUUHOTO
cunteda JIHK. Crpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHUOTHIL
JlumionaHeIi W TAluIOMIHBIA  XpPOMOCOMHBIE  HAOOphL.  XpOMaTHUIIBI.
[{uTosiorMUecKre OCHOBBI PAa3MHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsimme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rTHOENb KJIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecrolioe U nmoJioBoe. Buasl Oecrionoro
Pa3MHOXKEHUA: JIEJICHHE HAJIBOE, IIOYKOBAHME OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIOHHPOBaHUE
OPTaHU3MOB, €r0 3HAYEHUE JIJIsI CEIEKIIUU.

[TonoBoe pazMHOKEHHUE, €TO0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragum meito3a. IIporecchl, Npoucxoadiive Ha CTaausix Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bBHOJIOTMYECKUN CMBICT H
3Ha4YeHUE MEHo3a.

["ameToreHes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy YKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU W sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOEHMS SUILEKIETOK M crepmaTo3ounoB. OIIoA0TBOPEHUE.
[TapTeHorenes.

WunuBunyanpHOoe pa3BuTHE (OHTOTeHE3). OMOPHOHAIBHOE Pa3BUTHE
(amMOpuorenes). Jrarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KHUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuoHanbHOE pazBuTHe. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BriusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (HAaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct n pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHH, CTaJANM Pa3BUTHS.

JdemoHcTpanuu:

Tabmupt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHWil», «BereraTuBHOEe pa3MHOXEHUE
pactenuit», «Jlenenue knetku Oaktepuity, «CTpoeHUE TOJIOBBIX KIETOK»,
«Ctpoenune xpoMocoMb», «Knerounsiii mukm», «Pemmukamus JJHK», «Mutosy,
«Meiio3», «IIpsamoe n HenpsiMoe pa3BUTHE», «l'aMETOreHe3 y MIIEKOIUTAOIIUX U
4yesnoBekay, «OCHOBHBIE CTaIUM OHTOTEHE3ay.

ObopynoBanue: MUKPOCKOII, MUKpOIpenapaTbl «CriepMaTo3011b1
MJIEKOIIUTAIOLIErO», «SHIEeKIeTKa MIIEKOIUTAIEro», «Kapnoknues B KieTkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenne KIEeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble u npakTHYecKHe PadoThbI:

Jlabopatopuass pabora Ne 3. «HaOmomeHnne MuTO3a B KJIETKAaX KOHYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpOEHHMsS MOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjieAcTBEHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

IIpenmer u 3anauu reHeTuku. Mcropus pa3Butus reHeTuku. Pois nurosnornu
U 3MOpHOJIOTMM B CTAHOBJICHWM T'€HETUMKU. BKIaj pOCCHHCKMX M 3apyOeKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeToabl TIeHETHKH (TMOpPUAO0IOrMYECKUM,
LHUTOT€HETUYECKH, MOJEKYJSIPHO-T€HETUUECKHi1). (OCHOBHBIE T'€HETUYECKUE
NOHATHS. |'eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yEMAasi B CXEMaX CKPEILMBAHMM.

3aKOHOMEPHOCTH HACJIEAO0BAHMS IIPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHnnenem.
MonoruOpuaHoe CKpelmMBaHHe. 3aKOH €AUHO-00pa3usi THOpUAOB IMEPBOIO
nokosnienus. IlpaBwio JOMHHMpPOBaHMS. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unore3a ynctoTsl rameT. [logHOE M HEMOIHOE JOMUHUPOBAHHE.

JurnbpuaHoe  CKpellMBaHHWE. 3aKOH  HE3aBHCHMOIO  HAcleAOBaHUSA
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOIO  CKPEILMBAHUS.
AHanu3upyrolee ckpeluBanye. Mcnonp30Banne aHAIM3UPYIOIIET0 CKPELIUBaHUS
JUTSI OTIPEICIICHNSI TEHOTHUIIA OCOOM.

CuemnieHHOe  HacineaoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIEeIOBAHUIO T€HOB. HapyleHne cuenieHus reHoB B pe3yJibTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHAas1 TEOPHsI HACIEACTBEHHOCTH. [ eHeTndeckue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAeieHUE Moyia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omorametrHele M reTeporaMeTrHbie OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

MN3meHunBoCTh. BHIbl N3BMEHUMBOCTH: HEHACJICACTBEHHAS M HACJICACTBCHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MO (PUKAIIMOHHOM U3MEHYUBOCTH. BapraliMoHHbIN psifl ¥ BapHallMOHHAS KpUBas.
Hopma peakuuum npusHaka. KonnuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencTtBenHas, wiM TI€HOTHIHYECKas, H3MEHUYHMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOMHATHUBHOMU
M3MEHUYMBOCTUA. MyTarmoHHas 3BMEeHUYMBOCTh. Kitaccudukanust MmyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MPUYMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctd H. 1. BaBuiiosa.

BHesinepHas HacIeCTBEHHOCTh U U3BMEHUYUBOCTb.

['enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBbIE METOAbI T€HETUKU
YeJI0BEKA: T€HEaJIOrHYCCKUI, OJIM3HEIOBRIN, IINTOTCHETUYSCKUM, OMOXHMUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE FeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenublie 3a0ojeBaHUsS 4YeIOBEKa: TCHHBIC OOJIE3HH,
00JIe3HU C HACIEACTBEHHOM MPEApPACHOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuu. CTBOJOBBbIE KIETKH. [IpuHIUIIBI
3I0pOBOT0 00pasa >KM3HH, TUArHOCTUKHU, MPO(UIAKTUKHI U JIEYCHUS TeHETHIECKHUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTHpPOBaHME. 3HAUCHUE MEIUIIMHCKON
T€HETUKH B IIPEOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuiet w cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
[UTOIE€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmer», «JlurubpumHoe  CKpelMBaHHE,
«uTomornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3sy,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HETMYeCKHE KapThl PACTEHUM,
JKUBOTHBIX U 4YeJoBeKay», «l'eHeTnka monay», «3aKOHOMEPHOCTH HAacCJeIOBaHUs,
CLHEIUIEHHOrO C mnosiom», «Kapuotumel YenoBeka U KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs! U3MEHYUBOCTD.

O6opynoBaHue: MoJeNu-anmuIuKauu «MOHOTHOpUIHOE CKpelIMBaHUE,
«HenonmHoe noMuHupoBaHue», «JurubpumgHoe ckpenmBanuey», «llepekpéct



XpOMOCOM», MHKpPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTauuu
(dbOpMBI KPBUTBEB B OKPACKH TeJa), repoapuii «I 0pox moCeBHOM.

JlabopaTtopHble H npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUAHOIO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKPOIpEnapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUYHNBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJa U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBlieHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOKACHUE CEIEKIMU U JOMECTUKAIUSL.
Yuenne H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUl. LIEHTpbl MPOMCXOXKIECHUSI AOMAIIHUX XUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METObI CeNeKUMU. MacCcoBbId U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PAcCTEHUHA M JKUBOTHBIX. OIlleHKAa 3KcTepbepa. biInM3kopoaCTBEHHOE
ckpeuuBanue — HUHOpuauHT. Ywucras nuHug. CKpellMBaHUE YHUCTHIX JIMHUM.
['eteposuc, wnu rudpunHas cuia. HepoacTBeHHOE CKpeliuBaHUEe — ayTOpPUIUHT.
Otnanénnast rubpugmzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJYYECHHE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENeKUMU pacTeHUil, XWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOTHs Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHs. OTambl
coznanuss pexomOuHanTHoW JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounele KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUMN.
KiloHHpoBaHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue M dtuyeckue  npoosnembl. MO —  reHeruyecku
MOAU(PUITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabnuipl u cxeMbl: Kapta «lIeHTphl MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTenui», «[lopoasl 1oMallHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. MiBanoBay,
«Ilomumnongus», «OObEeKThl OuoTexHonorun», «KieTounele KyJabTypel U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble H npakTHYecKHe PadoThbI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJIEKLIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO34HCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMOJIOrMU. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BONMONUU. [lameoHTOMOrHYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Gaop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA U PA3NUYUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIOTMYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX MyTeH y BCexX
OpPraHU3MOB.

OomonnoHHass Teopuss Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs] W3MEHUYMBOCTD,
0opn0a 3a CyIecTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BotoIuK (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyme cuibl ((hakTopbl) SBONIOIUHM BHIOB B MpuUpojie. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAas W3MEHYUBOCTH. [lOMyNsAlMOHHBIE BOJHBI U JApeild
reHoB. M301us 1 MUTrpanus.

EcrectBeHHbIil 0TOOp — HampaBisoomuil  (akTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOODA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BomonuH. [lpumeps
PUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALIUH.

Bun wu  BumooGpazoBanue. Kpurepun Buzma. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, 3K0JI0rHuecKoe.

MakpoaBonorusi. PopMbl  ABONMIONUU:  (uileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHasi, napauiensHas. HeoOpaTtuMocTs 3BOIOIHH.

[IpoucxoxxeHne OT HeCleNMAIM3UPOBAaHHBIX NMpenakoB. lIporpeccupyromas
crienrann3anvs. AganTuBHAs paauarusl.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnups! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  00opbObI 32
cymectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpTOB PACTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTauuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnuoamantamum», «OOmas aereHepaunus,
«/IBmKymme cunbl dBofonuny», «Kapra-cxema wapuipyTta nytemectBus Y.
Hapsunay», «bopbba 3a cymniectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000PA30BAHKE.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAaCKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «lIpumepbl 3alUTHBIX TPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koutekius «DOpMbI COXpaHHOCTU
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmognens amumkanus «llepexpéct
XpOMOCOM», BJIaxHble Ipemnaparsl «Pa3Butme Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3oduna» (HopMma, MyTaluu (pOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble H npakTHYecKHe PadoThbI:

Jlabopatopuas padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHIECCKOMY
KPUTEPHUIO».

JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHHUE U pa3BUTHE JKU3HU Ha 3emJie.

JlonaydHble TpPEACTaBICHUS O 3apOKICHHMM XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XHUMHUYecKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON 3BOIroLMK. HavanbHbIe 3Tansl
ononornyeckor sBosmonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIIETKM M HMX DBOJIOLMA.
@opMHUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas Hpbl. llaneo3oiickas 3pa u €€ mnepuoabl: KEeMOPUHUCKUH,
OPAOBUKCKUM, CHITYPUUCKHN, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3030HCKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickags »pa ©W €€ TMepuoAbl: MaJCOT€HOBbIA, HEOIE€HOBBIM,
aHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOTMYecKUX mpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIMU PACTUTENBHOTO W >KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHuidl u
*KUBOTHBIX. [T0osiBIIEeHME, paclBET U BBIMUPAHKE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa KakK OTpakeHHe 3BOJIOIUU. OCHOBHBIE
CHUCTEMAaTHYECKHUE IPYNIbI OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHUil o
MPOUCXOXKJICHUM YeloBeKa. MeToabl u3ydyeHus aHTponoreHe3a. CxojcTBa u
pa3IMyYKs YEJI0OBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTopbl) anTponorenesa.  HacneactBeHHas
U3MEHUYMBOCTb UM  €CTECTBEHHbIH 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajJonuTeku, YenoBek
yMmenbid, YenmoBek mnpsaMoxonsuuvi, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pa3yMHbiii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckne pacel. OCHOBHbIE  OONbIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckas).  YepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EQMHCTBO 4eIOoBEYECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuupbl u cxembl: «Bo3HukHoBeHHe CoJIHEUHOU cucTeMbl», «Pa3BuTHe
oprannueckoro wmupa», «PacturenbHas KieTka», <«KuBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «COBpeMEHHasi CUCTeMa OPraHUYECKOro MHPAy,
«CpaBHEHHE AHATOMUYECKHUX YEpPT CTPOCHUS YeIOBEKa M YeJIOBEKOOOPa3HbIX
00e3psin», «OCHOBHbIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmue moaw», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIOAN», «YelloBeuUeCKue pachh».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablld, KPOMaHbOHIA), CIENKU WIH
U300pKEHHUST KAMEHHBIX OpYyJIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[Ipaktuueckast pabota Ne 1. «M3yyeHue MCKOIMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3sMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus KaK Hayka. 3aJlaud ¥ pa3zesibl 3KOJO0ruu. MeTo bl 3KOJ0THYECKUX
UCCIIEJOBaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIHAs, MOYBEHHAS,
BHYTPHUOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Krnaccuduxamuss sKkonornyeckux (akToOpoB:
abuoTuyeckue, OMOTHYECKHME U aHTPONOreHHble. JleHcTBHE HKOJIOTHYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DoToneprnoausm.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMmsl.

buotnueckue (bakTOopHI. Bunpr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIHU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJECUCTBUN Ui CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonysiuuu. OCHOBHBIE IOKa3aTesd
NOMYJISILMU: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIYJISIUU U €€ peryJisauus.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnunpsl u cxemsl: kapTta «lIpuponnsie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTHU MOMYJISINK UH(PY30pun-Ty Penbku», «[luieBrie nenm.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGoparopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

ITpakTrueckas padora Ne 2. «Iloacuér miI0THOCTH MOMYJISUUI pa3HbIX BUA0OB
pacTEeHU.

Tema 4. CooO1ecTBa 1 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-nomuHanTel. CBs3M B
OHOILIEHO3E.

Okosnoruyeckue cucrteMsl (dkocucteMsl). Ilonstue 00 »skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (mumieBble) YpPOBHH OJKOCHCTeMbl. [luieBble 1emu ©  CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OHOMacca, MPOAYKUHA. DKOJIOTUYECKHUE
nupamMuibl:  MPOAYKUMU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMUYMBOCTb, CAMOPETYJIALMs, pa3BuTHe. CyKeccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCHCTEMA XBOMHOIO
VI HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (akTop ycTouMBocTH 3KocucTteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6mocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
r100aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKHE IIMKIIBI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HAIbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B O6nochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUs B 6uocdepe.
['mobGanbHbIE 3KOJIOrHUECKUE MPOOIIEMBI.

CocyuiecTBoBaHNE PUPOJIBI U YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIeHUs] MPUPOJHBIMU pecypcaMd M MX HUCHoAb30BaHue. JlocTHKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunpl u cxembl: «[lumeBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBay, «llenu nuTtanusy, «IKoJIOTHUECKas NUPaAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMa
XBOMHOrO  jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JECUCTBUA Ha  OpUPOLy», «BaxkHeWmMe HMCTOYHUKHU
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BO», «IlouBa — BakHelIIas COCTaBIIAIOIIAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapuukossiii 3¢ dexT», «DakTopsl
pPaIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdeps,
«KpyroBopot yrinepoaa B Ouocdeper», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Mopeb-anmaukanus « TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHbie co0o01IeCTBaY, KoJUleKun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp», TrepOdapuM W KOJUIEKIIMM pacTeHUH U
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyMraM OJHOTO BHIA,



Kpacnasa knura Poccuiickoii ®eaepaunu, HU300pakeHUs OXpaHSAEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacho ®I'OC COOQO, ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHMSI  OOydYalOUIMMHUCS MpPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUA mpeamera «buosorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpENENeHNI0, HaJu4yhe MOTHBaMu K  oOydeHWio  Owojoruwu,
IIEeJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUUECKUX TPAAUIUMN pPa3BUTHA OHOJIOTMYECKOTO
3HaHMS, TOTOBHOCTh W CIHOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMONOTHUeCKOT0  00pa3oBaHUsl, HAIUYUE HKOJOTUYECKOTO MPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «buonorus» AOCTUraroTCs B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTHU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU W HOPMaMH
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUsA, PA3BUTHS BHYTPEHHEH IO3HUIMU JMUYHOCTH, MaTPUOTHU3MA,
YBAKEHHS K 3aKOHY M IPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHWS K KYyJbTYPHOMY HACICIUI0 U
TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin ®Denepanuu, npupoae u
OKPY>KarolIEH cpele.

JIn4HOCTHBIE pe3yJIbTaThl OCBOECHMSI YyuyeOHoro mnpenMera «buonorus»
JOJDKHBI OTPaXKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEATN3AalUN OCHOBHBIX HANPABICHUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMK 00YyYarOIIEeTrocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KEHHE
3aKOHa U MPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JIESITEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHUE yYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W WCCJIENOBATEILCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO CONEPHKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH IMEpPE
PonuHou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3bIK U KYyJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MMPUPOJTHOMY HACJIEAUIO U MAMSATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccnu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OIICGHWBATh BKJAJ POCCHUHCKAX YUYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OHMOJOTMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHME TYXOBHBIX LIEHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIllMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEINSIM, CO3/ITaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEHWHOMW JKH3HHU B COOTBETCTBHHM C
TpaguuusaMu HapooB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MNOHMMAHHUE SMOIIMOHATIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINUHOCTH;

S) ¢usnyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIAaronoJyYms:

NOHMMAaHUE W peaju3auus 37J0pOBOTO W 0e30MacHoro obpasza KU3HH
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQTaHCUPOBAHHBIN PEXUM 3aHITHH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE LEHHOCTH TNPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCIEJACTBUN W HEMPHUATUS BPEAHBIX NPUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYy, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATD TAKyI0 JEATEIbHOCTD;

MHTEpEC K pa3inyHbIM cepaM NpodecCUOHAIBHON AESTENIbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oynymeld mnpodeccun W peanr30BLIBATh
cOOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O W C€aMOOOpPA30BAaHHMIO Ha
MPOTSKEHNUN BCEH KU3HU;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

DKOJIOTHYECKH IIEJI€CO00pa3HOE OTHOIICHHE K TPHUPOAE KaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUSI;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPhl: NPUOOpPETEHHE OIbITa
IJJAHUPOBAaHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX IOCIEACTBUN s
OKpY>Karollen Cpe.ibl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MpoOJeM W MyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OHOJIOTHH
3HAHUSI W YMEHUSA TpU pEHIeHUH NpoOJeM, CBA3aHHBIX C palMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B IMPHUPOJIE,



HAIIpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECUS B JKOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HEMNPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOLIEH
IPUPOJIHON cpezie, YMEHUE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE
NIOCJIEICTBUS NIPEANIPUHUMAEMBIX ACUCTBUI U IIPEIOTBPAILATD UX;

HaJIMYUe PA3BUTOrO IKOJIOIMYECKOIO0 MBILIUIEHUS, IKOJIOTUUECKOU KYJIBTYpHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHHKAaTUBHON M COLMAJIBHON
IIPaKTUKE, TOTOBHOCTHU K YYaCTHUIO B IIPAKTUYECKOMN IEATEIbHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPAaKTHUKU, OCHOBAHHOIO Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHWTATEIbCKOM KyJIBTYpPbl KaK CpEIACTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMHU U IIO3HAHUS MUDA,;

NOHMMaHUE creun@uKy OMONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNN PALMOHAIBHOIO HAYYHOIO MBIIUIEHUS, CO3IaHUU LIEJIOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €JUHCTBE IPUPOJIbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXpPAaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOekAEHHOCTh B 3HAYMMOCTU OHOJIOTUU Il COBPEMEHHOM LIMBHWIIM3ALIUU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHsSI MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEeCcypcHble  MIPOOJEMBl  pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
o0OecrieueHUs  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKIMOHAJIBLHOM T'PaMOTHOCTH OOydYaromuxcs, GopMupyeMoi
IIpU U3Y4EHUH OMOJIOTUHY;

IIOHUMaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMUA [Js aHaiu3a |
OOBSICHEHUS SBJICHUI OKPYXKAIOIIero MUpa M MPOUCXOSAIMINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJy4YEHMsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS IUIs
pelieHust Ipo6sieM B peabHbIX )KU3HEHHBIX CUTYAIINAX;



OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEphIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUIl IO OHOJOrMM B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI yueOHOTO mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIC IS (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUYaAIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHayYHbIE TOHATHUS, OTpa)KaroUue
LEJIOCTHOCTh HAy4YHOM KapTHMHBl MHUpa U CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE, MPOLECC,
CUCTeMa, Hay4YHbIN (haKT, MPUHIIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONOJIeHHe, MU3MEpPEeHHE, JKCIEPUMEHT U JAPYIHx),
yHUBEpCalbHble Yy4yeOHble JielcTBHUsS (TO3HABaTEJIbHbIE, KOMMYHHUKATHUBHBIE,

peryJIsITUBHBIC), obOecrieunBaroIIne dbopmupoBaHue (byHKIIMOHATBHOM
TPAMOTHOCTH W  COIMAJBHOM KOMIIETEHIIMM OOYyYarOIIMXCsA, CIOCOOHOCTH
oOydaromuxcs WCITOJIB30BATh OCBOCHHBIC MEXAUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpPCAJIbHbIE ydeOHBbIE JEHCTBUS B
MI03HABATEIILHON M COIIMAILHOM MPaKTUKE.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHUs TOJDKHBI OTPAXKAaTh:

OBnanenue YHHBepPCAJIbLHBIMH yueOHBIMU MO3HABATEJIbLHBIMHU
JNEeHCTBUSAIMM:

1) 6a30Bble JOru4YecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyalIH3WpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONIb30BaTh TMPU OCBOCHWM 3HAHUN TPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KiIacCUUKaIMU, 0000IIEHHS ), PAaCKPbIBATh CMBICT
OMONIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEepPHbIC MPU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENIENATh IENH JeATeTLHOCTH, 3aJaBas TMapamMeTpbl W KPUTEPUH UX
JOCTUKEHHSI, COOTHOCHUTD PE3yJIbTaThI ACSITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHUE TTOHITUS JUIS 00bsCHEHUsT (DaKTOB U SIBJICHU
YKABOW MPUPOJBI;

CTPOUTH JIOTHYECKHE paCCYKIeHUs (MHIYKTUBHBIC, [EIyKTUBHBIE, IIO
aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMATPUBACMBIX
SIBIICHUSX, (DOPMYJTHMPOBATH BHIBOJBI M 3aKITFOUCHHS,



MPUMEHSITh CXEMHO-MO/ICIbHbIC CpelcTBa TSt MPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3yYaeMbIX OMOJOTUYECKHX OOBEKTax, a
Takke  MPOTUBOPEYMH  pa3HOTO  pOJa,  BBISIBIEHHBIX B  Pa3IUYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4ETOM aHaIM3a UMEIOITUXCS
MaTepUaNIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
[EJISIM, OIIEHUBATh PUCKH MOCJICICTBUMN JEATEILHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIaJIETh HABBIKAMHU YYEOHO-HCCIIEIOBATEILCKON U TPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pa3pelieHus NpoOjeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbBHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMUS;

WCIIOJB30BaTh PA3JIUYHbIE BHUJBl JESITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHUS, €Tr0 MHTEPHpETaIuu, MNPeoOpa30BaHUI0 W TPUMEHEHHI0O B YYEOHBIX
CUTYaIIUsIX, B TOM YHUCJIE TIPU CO3JJaHUU YUEOHBIX U COIUAIIbHBIX ITPOCKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINLJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METO/IaMU;

CTaBUTh HW (PopMyaupoBaTh COOCTBEHHBIE 3aJayud B 0O0pa30BaTEIHHOM
JEATEIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

BBISBJSITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajaugy,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIICeHMS, HaXOJUTh apryMEHThl ISl J10Ka3aTelbCTBA
CBOUX yTBEPXKIACHUM, 3a/1aBaTh MMapaMETPhbl U KPUTEPUHU PELICHNUS;

aHAJM3UPOBAaTh TMIOJYYCHHBIE B XOJE pEIIeHUS 3aJlaud  pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIeJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCHOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYH0 00JIaCTH
YKU3HEICATEbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTe;

BBIJIBUTAaTh HOBBIE HJICH, MpeajiaraTb OPUTHMHAIBHBIC MOAXOAbl U PEIICHUs,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nnopmanueii:



OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTe YyU4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
WHGOPMAITHIO PA3IMIHBIX BUIOB U (POPM IPE/ICTaBICHUS, KPUTUUECKH OIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GbopMyIMpoOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METOAbl MPU TOUCKE U
otbope Oumosiormueckoil nHpOpMAaIK, HEOOXOIUMOMN NJIsi BHIMIOTHEHUS YUeOHBIX
3amad;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPYy aKTUBHOTO MCIOJIb30BaHUS PA3TUIHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, JaarpaMMbl, TaOJIHIIbI, PUCYHKH
" Apyroe);

UCIIONb30BaTh HAYYHBIA fA3BIK B KadeCTBE CpEACTBa MpH pabore ¢
Oouonornueckoil uHGpOpMalUel: NPUMEHATh XUMHUYECKHe, (usmueckue
MaTeMaTHUYeCKue 3HAaKU W CUMBOJIBI, (HOpMyIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCTIONBb30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HaTJISAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHMA U 3alIUTHl  HUH(pOpMAIHH,
uH(GOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMUA KOMMYHUKATUBHBIMH J€liCTBUSIMH:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYIIECTBY OOCYKTaeMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCUTENBHO BBIMOJIHEHUS MpeAsiaraeMoi
3a/la4¥, YYUTHIBATh UHTEPECHl U COTJIACOBAaHHOCThH TO3HMIIMHA APYTUX YYACTHUKOB
JAJIOTa WA TUCKYCCHH);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMs, MOHUMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMH OOINEHWS W B3aUMOJICHCTBUS, MMOHUMATH
HaMEPEHUs IPYTUX JIIOJICH, MPOSIBIIATH YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOU (hopme HpopMyarpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTHUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesiTeJIbHOCTD:



IIOHMMATh U MCIOJI30BAaTh IPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboThI IPH pelIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS MPHU PELIeHUH y4eOHOI 3a1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensiaTb pojaud € YY4ETOM MHEHHMH YYacTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHO paboThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIAJa WU KaXJOr0 YYACTHUKA KOMAaHIbl B
oOLIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/iarartb HOBBIE NIPOEKTHI, OLEHMBATh HIAEU C IIO3ULUUNA HOBHU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJ1ajleHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUS MpoOJieM U UX
pelIeHus B )KU3HEHHBIX U YUYEOHBIX CUTYalUAX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBMSX M MOCTYIIKax II0 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENIBHYIO JESITEIbHOCTD, BBISBISATH
npo0eMbl, CTaBUTh U (HOPMYJIMPOBaThH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOMN
JESATENPHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAaH pEIIeHUsT MpoOieMbl C  Y4&ToM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYaLHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW HJPYIAUIUU B
pa3HbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LEISAM;



BIAJCTh HABBIKAMH  TIO3HABATEIHHON  peQIeKCMW  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUII U MBICIUTEIBHBIX TMPOILIECCOB, UX PE3yJbTaTOB U
OCHOBaHM, WCIOJIB30BaTh MPUEMBI pedICKCUU IS OLEHKH CUTYyalliu, BBIOOpa
BEPHOTO PEIIEHUS;

yMETh OLEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HUX
CHIKEHHUIO;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYTrUX @pPU aHajdu3e pe3yJibTaToB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MPUHUMATh Ce0sl, MOHUMAas CBOU HEJIOCTATKU U IOCTOMHCTBA;

NpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX @pPU aHajdu3e pe3yJibTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIMU JPYTOTO YETOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT CHieIUpUUecKue s yueOHoro npenmera «buogorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJbI JAESTEILHOCTU IO MOJTYYEHUIO HOBOTO 3HAHMS U
MPUMEHEHUIO 3HAHWW B PA3JMYHBIX yUEOHBIX CHTYaIlUAX, & TAKKE€ B PEATbHBIX
KU3HCHHBIX CUTyaIUsX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
pe3yJIbTaThl MPECTaBICHBI M0 TOAaM 00yUYeHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIH OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMHU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB M TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboinu3M (0OMEH BELIECTB M MpPEBpaIlCHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBasE OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOTYKIIUS ), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3/IaraTb OWOJIOTMYECKWE TEOpUH (KJIETOYHAsA, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJSSpHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasusi u



MPOUCXOXKJIEHUS KyJIbTypHbIX pactenuii H. M. BaBuioa), onpeaensTe rpaHULlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
ONMCAaHHUE YKMUBBIX CUCTEM, MPOLECCOB W SIBJIICHHWM, OpPraHU3alUs U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOIYyUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JIeJaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPHUOT U
JYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEILECTB M MPEBPAIICHHs] dHEPTUU B KIIETKe, (hOTOCHMHTE3A,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MEHo3a,
OIUIOJIOTBOPEHUSA, PA3MHOMXEHHUS, WHIMBUAYAJIILHOTO Pa3BUTUA OpraHM3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MOJyUYEeHHBbIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHWM, IUIS NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obOecreyeHus 0e30macHOCTH CBOETO 3J0POBbSI U 3/I0POBbSA
OKPY>KaIOIIUX JIFOJIeH, COOJIIOIEHHUSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKarolen
OPUPOAHON cpefie, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS JTOCTUKEHUN
COBPEMEHHOU ouonoruu U OMOTEXHOJIOT U UL PalMOHAIILHOTO
IPUPOAOIIOIb30BAHNS;

YMEHHE pelIaTh »JJEMEHTAPHbIE TE€HETUYECKUE 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CIEIUICHHOE HacleIoBaHue, COCTaBISATH CXEMbI
MOHOTMOPHUIHOTO CKpEIMBaHUs JUIsl Tpe/iCKa3aHus HaclieJOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJHATH JIA0OPATOPHBIE M MPAKTHUECKHUE padOThl, COOMIOAATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIIEHUBATb M HWHTEPIPETHUPOBATH HHPOPMAILIUIO
OMOJIOTMYECKOTO  COAEP)KAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICcTBa MAacCOBOM MHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIENOBaHUI B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBbIE M YCTHBIE COOOLICHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh NOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mnpeamera «buosnorus» ¢ 11
KJacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa MU HAYYHOTO MHMPOBO33PEHMS, O BKJIAJ€ POCCUHUCKUX U
3apyOeXKHBIX Y4Y€HBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHUE paCKpbIBaTh COJEpkKAHUE OWOJOIMYECKUX TEPMUHOB U TOHSATHM:
BU/I, TIOMYJISALUS, TeHO(MOH, SBOJIOLMS, ABUKYILIUE CUITBI ((PaKTOPHI) SBOJIOIUH,
IPUCTIOCOOTICHHOCTh OPraHMW3MOB, BHI000pAa30BaHMUE, SKOJOTHMUEcKHe (PaKTOpHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYyLEHThl, LeNu MUTaHUu,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3j1aratb OWUOJOTMYEeCKue Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus rJIaBHBIX HaIlpaBiICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONpeEesATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAaHUE JKUBBIX CUCTEM, MPOLECCOB U SIBICHUN, OpraHu3alus U IMPOBEICHUE
OMOJIOTMYECKOTO  JIKCMEPHMEHTAa,  BBIIABWKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOTYyUYEHHBIX
pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJOTUYECKUX
OOBEKTOB: BHJOB, TOMYJSLMNA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa3zoBaHUs, MPHUCIOCOOJIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa BJHEPTUUM B DKOCHCTEMAaX, AHTPONOICHHBIX H3MEHEHUU B
IKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBJICHWM, IUIS NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C 1eNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKPYKAIOIIMX JIOACH, COOMII0IEHUSI HOPM IPAaMOTHOTO TIOBEJICHUS B OKPY KaroIen
NPUPOAHON cpefie, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHAILHOTO MTPUPOIOTIOIB30BAHMUS;

yYMEHHE pellaTh 3JeMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MEepPEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUsA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHbIE U MPaKTUYECKUE paldOThl, COOMIOIATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PY/I0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBAThb M HWHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO COJEP)KAaHUs, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEeICcTBa MAacCOBOM MHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaThb  TJOOANbHBIE  HKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHME CO3[1aBaTh COOCTBEHHBbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTMYECKY0 UH(POPMALUIO0 U3 HECKOJBKUX HCTOYHHMKOB, I'PAMOTHO
WCITI0JI30BATh NOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3aejioB U TeM uudpoBLIe
Ne ni/mn P Kontpoasnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHA Kak Hayika 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cCHCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p . https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 IKH3HENeATETLHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MTHANBUAYAIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M N3MEHUMBOCTh 2 15 bubnuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM unppoBbIe
Ne ii/mm P Konrpoabnsie IIpakTHueckue (mipp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! IBOMOUHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bubnnorexa [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXKarolas cpeia 5 1 bubmmorexa [OK
P by tHas cped https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo011iecTBa U HKOJIOTUYECKUE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f41ccT4
bu6mmoreka [IOK
> Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
uudpoBbIie
Ne ni/m Tema ypoka Kontpoabsubie IIpakTuyeckue bp
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypchl
1 buosorus B cucreme Hayk 1 bu6muoreka [IOK




https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863¢632a

Merto1bl TO3HAHUS JKUBOU IPUPOIBI.
[IpaxTuueckas padora Ne 1

but6mmoreka [IOK

2 «Hcnonp30BaHue pa3aIu4HbIX METOOB IIPU 05 https://m.edsoo.ru/863e¢6122
W3YYCHUU OMOJIOTHYECKUX OOHEKTOBY
3 buoniornyeckue cuctemsl, MPOUECCH U UX bu6muoreka [JOK
U3y4eHHUE https://m.edsoo.1ru/863e¢6564
4 XUMHUYECKU cocTaB KJIeTku. Boga u bubmuorexa [JOK
MHUHEPAIBHBIE COJU https://m.edsoo.ru/863e674¢
bubnunoreka [IOK
5 benku. CoctaB u cTpoeHne OEIKOB hitps-//m.cdsoo.rw/863e6b72
depMeHThI — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padora Ne 1
6 «/3yueHne KaTaIuTUHYeCKOW aKTUBHOCTH 0.5 bubmorexa [TOK
https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTaJasbl)»
bubnunoreka [IOK
’ YTeBOREL. JIHIHAEI https://m.eds00.ru/863e6870
8 Hyxneunosbie kuciaorsl. ATD bubmorexa OK
https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METOIbI N3yUYEHHUSI KIETKU. bubnmoreka [JOK
Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Krnerka kak 1enocTHas xuBasi cucTemMa
CTpoeHme 3yKapuoOTUYECKON KIIETKHU.
JlaboparopHnas pabota Ne 2 «3yuenue bu6muoreka [JOK
11 CTPOEHUS KJIETOK PACTCHHH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e61f0

rpuOOB U OaKTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIpEnapaTax u ux

https://m.edsoo.ru/863¢716¢




OIIMCaHHCEC))

but6mmoreka [IOK
12 06 0
MCH BEHICCTE HITH METabOTHEM https://m.eds00.ru/863e766¢
bubnunoreka [IOK
13 o . X
OTOCHIHTES. ACMOCHHTES https://m.edso00.ru/863e7¢98
bubnunoreka [IOK
14 2 i 00
HEPTETHHACCKHI OOMEH https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN 1TUKIT KIeTKH. Jlenenne
KieTku. Muto3. JlabopaTopnast pabora Ne 3
15 «Habmoienre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa [TOK
A ’ https://m.edsoo0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakuus MaTpuyHOTO bubnmoreka [JOK
CHHTE3a https://m.eds00.ru/863¢796¢
bubnunoreka [IOK
1 T —
7 pasCIAIA — OuOCHHTES benka https://m.eds00.ru/863¢796¢
bubnunoreka [IOK
18 Hexnerounsie popMbl )KM3HU — BHPYCHI hitps://m.cdsoo.ru/863¢7540
bubnunoreka [IOK
19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubnunoreka [IOK
20 Meii
eHos https://m.edsoo.ru/863¢7f4a
OO0pasoBaHue U pa3BUTHE MOJOBBIX KIETOK.
21 OmnonorBopenue. JlabopaTopHas pabora Ne 0.5 bubnmoreka [JOK
4 «3yueHne CTpOCHUS MOJOBBIX KIETOK HA ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTIpEIIapaTax»
22 WNunuBuayanpHOE pa3BUTHE OPraHU3MOB bubmmorexa LOK

https://m.edso0.ru/863¢8436




7 I'eneTnka — Hayka 0 HaCJI€ICTBEHHOCTH U bubnmoreka [JOK
U3MEHYNUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEIOBAHUS bu6muoreka [JOK
NpU3HAKOB. MOHOTHOPUAHOE CKpEIMBaHUE https://m.edsoo.ru/863e8878

)5 JurnbpuaHoe cKpemmuBaHue. 3aKoH bubnmoreka [JOK
HE3aBUCUMOIO HACIIEIOBAHUS PU3HAKOB https://m.edsoo.ru/863e89a4
CuenneHHoe Hacle0BaHUE IPU3HAKOB.

JlaGopaTtopHnas pabora Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO U 0.5 bubmorexa [TOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPENTUBAHUSA Y APO30(UITBI
Ha TOTOBBIX MUKPOIIpENapaTax»

7 I'eneruka nona. HacnegoBanue npu3Hakos, bubnmoreka [JOK
CIIEIIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEeHYNBOCTh. JIabopaTopHas pabora Ne 6.

73 Nzydenue MmonupukamoHHON 0.5 bubmuoteka [IOK
U3MEHYUBOCTH, [IOCTPOECHUE https://m.edsoo.ru/863e8efe
BapHAallMOHHOTO psifia U BapHallHOHHOM
KpHUBO»

HacnencTBenHast ”3BMEHYUBOCTb.

29 JlaGoparopHas pabota Ne 7. «AHanu3 0.5 bu6muoreka [JOK
MYTaIi y 1po30(HIbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

bubnunoreka [IOK

30 Tenreriica wenosexa https://m.edsoo.ru/863e8d78
PesepBHrIit ypok. O000IIeHHE 110 TEME

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh

OpraHU3MOB»




bubnunoreka [IOK

32 Cerexuns kak Hayka  npouece ! https://m.edsoo.ru/863¢9214
1 MeToibl U JOCTUKEHHUS CENICKLIMU PACTEHUI | bubnunoreka [IOK

U KUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buotexHosiorus Kak oTpacib MPOU3BOICTBA 1 bubmorexa [TOK

https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
New/m ' Tema ypoka Konrpoabusie IIpakruyeckue tupponsle
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUYEeHUS 1 bubmmorexa TIOK
https://m.edsoo.ru/863ea20e
) Ucropus pa3BuTus npeacTaBieHuit 00 | bu6muoreka [JOK
JBOJIIOLIUU https://m.eds00.ru/863¢9570
but6mmoreka [IOK
3 MuipoosomonHs ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas equHUIa
4 BHJ1a 1 HBOMIOIMU. JlabopaTtopHas pabota | 0.5 bubmuorexa [JOK
Ne 1 «CpaBHeHuEe BUIOB IO https://m.edsoo0.ru/863e¢99¢c6
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBuoky1iue cuibl (3JeMeHTapHbIe (PakToph) | bubmmoreka [JOK
IBOJIIOIINHN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHnbIit 0TOOp U €10 GOpMBI 1 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynpTarsl sBoIIOLMM:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas pabora | 0.5 bubmmoreka [JOK
No 2 «Onucanne mpucrnocoOJeHHOCTH ’ https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
XapakTepa»
but6mmoreka [IOK
8 Hanpasnenust 1 myTy MakpO3BOJIIOIIUN 1

https://m.edsoo.ru/863e9cle




9 HeoOpaTtumocTs 3BOIIONNN
10 Ucrtopus xu3Hn Ha 3emiie 1 METObI €€
U3YUYCHHUS
1 ['MnoTtes3sl MPOUCXOXKAECHUS KU3HU Ha bubnmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMJie Mo 3pam U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIII
PaCTHTENBHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne 1 «3yuyenue 0.5 bubnmorexa LHOK
° https://m.edsoo.ru/863ca8bc
MCKOMAEMBIX OCTAaTKOB PaCTEHUH U
JKUBOTHBIX B KOJUTCKITUSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro bu6muoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
but6mmoreka [IOK
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3)
https://m.edsoo.ru/863eac2c
16 JIBrokymme cuitbl ((paxTophl) bubmmoreka [JOK
aHTPOTIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM BOJIOLNH YEIOBEKA
18 UenoBeyeckue pacskl U NPUPOIHBIE bu6muoreka [JOK
aJlanTaly YeJIOBEKa https://m.edsoo.ru/863caca2
PeseprubIil ypok. O6001IEHHE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA
3emie»
20 DKOJIOrus KaK HayKa
)1 Cpensl 00MTaHUS U IKOJIOTHIECKUE but6mmoreka [IOK
(hakTopbI https://m.edsoo.ru/863eafec
22 AbGuoTtndeckue daktopsl. JlabopaTopHas 0.5 bubnuorexa [JOK




pabota Ne 3. «Mopdonoruueckne
0COOEHHOCTH PacTEHHUH U3 Pa3HBIX MECT
oburtanus». JlabopatopHas padora Ne 4.
«BrustHEE cBETa HA POCT M pa3BUTHE
YEPEHKOB KOJICYCa

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

23 buotnueckue Gaktops bubmorexa [TOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonyssiiud. [Ipaktrdeckas padorta Ne 2 0.5
«IToacY€T MIOTHOCTH MOMYJIALIMI Pa3HbIX
BHUJIOB PACTEHUID
bubnunoreka [IOK
25 Coo01mecTBa OpraHu3MoB — OHOIICHO3 hitps://m.odsoo.rw/863cbdta
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubmorexa OK
https://m.edsoo.ru/863eb46a
OCHOBHBIC TIOKa3aTEIN YKOCHCTEMBI.
. but6mmoreka [IOK
27 Dxonoruyeckue nupamuasl. CBOKMCTBA
https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [IpupoaHbie F3KOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobdanpHas sxocucTeMa bubmmoreka [JOK
3emin https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Omocdepe 3eMiaun
1 CocymiecTBoBaHUE TPUPOIBI U bubmmoreka [JOK
YeJIOBEUECTBA https://m.edsoo.ru/863¢ebale
34 PezepHblil ypok. O0001IeHNE TeMBbI




«COO6H.I€CTBEI 1 OKOJOTHYCCKUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

* buonorwus, 10 knacc/ [laceunnk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6iectBo «M31aTeascTBo
«IIpocsemieHue»

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.W., 3axapora E.T.; nox
penakuueit Kpukcynona E.A., O011eCTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - yueOHUK»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmii A.A., PyonioB A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTeascTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

http://www.polezen.ru/interes/anatomy.php
http://school.bakai.ru/?1d=newpb041220101544
http://muzey-factov.ru/tag/biology

http://humbio.ru/.



http://www .skeletos.zharko.ru/.
http://www.sci.aha.ru/biodiv/index.htm.
http://www.sci.aha.ru/ATL/ra00.htm.
www.molbiol.edu.ru.
http://www.psy.msu.ru/illusion/
http://twins.popular.ru/index.html
http://res.krasu.ru/birds
http://coralsea.narod.ru/biocenos/sea/coralreef/
http://www.zin.ru/

http://nature.ok.ru
http://www.entomology.narod.ru/
http://www.zooclub.ru/
www.ZooMax.ru

www.zooclub.ru
www.zoospace.narod.ru
www.povodok.ru

WWW.apus.ru

www.petslife.narod.ru.
www.aib.ru/~loki/zoolog/zoo.htm
www.cryptoz.narod.ru .
www.bober.ru

www.turtle.newmail.ru



www.bigcats.ru .

www.insect.narod.ru/
http://www.barracuda.ru/
http://www.darwin.museum.ru/expos/dino/
http://www.filin.vn.ua/
http://www.povodok.ru/encyclopedia/brem/
http://www.apus.ru/
http://paramecia.narod.ru/
www.fishworld.narod.ru.

www.luzhok.ru/

http://floranimal.ru/
http://www.lapshin.org/club/plants.htm
http://www .botaniki.ru/.
http://plant.geoman.ru/.

http://www.herba.msu.ru/russian/index.html






