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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompeNiesieHHs] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI y4eOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OI'OC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIeNIieH, COJACp)KaHMs, pE3yJIbTaTOB OOY4YeHUS W
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
HEeNsX W MPUHIUIAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depeparnuu, a Takke
MOJIOXKEHUS O crenuduke OUoIoruu, €€ 3HaueHU! B MO3HAHUU KUBOU MIPUPOIBI
U o0eclieueHUH CYIIECTBOBAHHMS uyejoBedeckoro oodmectBa. CoryiacHo
HA3BaHHBIM TMOJOXKCHUSIM, OIpeJeieHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBIEHUWE O IEiAx, 00 oOrei
CTpaTerus OOYUYeHHUs, BOCIHTAHUS M Pa3BUTUS OOYYAIOUIUXCA CPEACTBAMHU
yuyeOHOoro mnpeaMera «buosjorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
COJIEp)KaHME, €ero CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro marepuaia c
yu4€TOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTHKH
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYaIOITXCS.

B nporpaMmvme mno OWONOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeJIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOM
JEATeIIbHOCTH/Y4eOHBIX JTEeUCTBUH OOYyYaIOMMUXCS 1O OCBOSHHUIO COJICPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomorumm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peanu3oBaH TMPUHIUII TPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTWHU, Onaromaps
4yeMy B HEW NpocMaTpuBaeTCSd HAMpPaBIEHHOCTh Ha pa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX ~ OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
MPEACTAaBICHUNA O 370pOBOM 00pasze KH3HU U OEpPEeKHBIM OTHOIIEHHUEM K
OKpyKaromied npupogHort cpeae. Iloatomy Hapsigy ¢ M3ydYEHHEM
0OIIEeOMOIOTUYECKUX TEOPUH, a Tak)Ke 3HAHWUN O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH YJEJI€HO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWW B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 32/1a49, B TOM YHCJIE:
npopWIIaKTUKKA ~ HACIEJACTBEHHBIX  3a00JIEBaHUU  YEJIOBEKA,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHMS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKpYXKalolled MNpUpPOJHON cpeje, aHaiu3a
BIIUSHUS XO3SIUCTBEHHOM AEATEILHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE  BHUMAHUS K  MPUKIAJTHOU
HalpaBJIECHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS! YCIOBUM NJIsi PEIICHUsS] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OMOJOTMYECKOTO O00pa3oBaHMs, KOTOpas IMpenojaract
dbopmupoBaHue y 00y4aronIuxcsi CHOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, PACIIMPSET U 0000IIaeT 3HAHUS O )KUBOU mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOJBI, (opMupoBaHuUs
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro obpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
PUPO/IE U YETOBEKY.

Bonpmoe  3HavueHwe ~ OmOJIOTHST  MMEET  TakXke JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlady CpeIHero oOmiero oOpa3oBaHUs,
colManu3anuu odyuaromuxcs. M3yuenue OMoOIOTMM OOECIEYMBAET YCIIOBHS
LTSI dbopmupoBaHUs MHTEJJIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX u
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIIOCOOCTBYET
UHTETpaluu OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
OpeIMEeTOB, B YacTHOCTH, Gu3MKH, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TpeJHa3HauYeHUu ydeOHoro mpenmera «buonorusy» cocraBuin
OCHOBY JUIsl OTPEJENICHHS MOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €rO
coJiep KaHusl, MPEICTABJICHHOTO B IMPOrpaMMe 10 OMOJIOTHH.

OTt60p comepkanus yueOHOro npeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHMKA KyJIbTYpOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOpPBIM OOydYaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOIIEH KyJIbTYPhI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOTHON Ccpejie, BOCTpEOOBAaHHbBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHYECKOU nesreapbHocTr. Ocob0oe MeCcTo B 3TOW CHCTEME 3HAHMMA
3aHUMAIOT  3JIEMEHTBl  COJAEpP)KaHMs, KOTOpbIE CIYXaT OCHOBOM  JJid
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M IIEHHOCTHBIX OPHEHTAUMUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHU3aluu OMOJIOTHYECKOro 00pa30BaHusI.

CrpykTypupoBaHue coJepKaHusi y4eOHOro Marepualia B IporpaMme 1o
OMOJIOTMM OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType Y4eOHOro mnpeaMera
«buonorus» BBIAEIEHBI CIEAYIOIME COAEpKaTeIbHbIe TUHUN: «buonorusa kak
Hayka. MeToibl HayuyHOTO To3HaHUs», «KieTka kak Ouosiorudyeckas cucTtemMa,
«OpranusMm Kak Ouosoruyeckas cucrema»n, «CucrtemMa U MHOroooOpasue
OPraHMYeCKOro MHpa», «IBOJIOUHUS KUBOW MPUPOIABD), «IKOCUCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Henb m3yuenust yueOHoro npeamera «buosmorus» Ha 0a30BOM ypOBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHAIHHOM
OpraHu3aIliy >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS IS TPAMOTHBIX JIEUCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmwkenue 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha
06a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHUE OOYYaIOIMMMUCA CUCTEMBbI 3HAHHN O OMOJOTHYECKHX TEOPHSX,
YUYCHHUSX, 3aKOHaX, 3aKOHOMEPHOCTAX, THUIOTE3aX, IMpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TIPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHUpa, O METOJaxX Hay4dyHOro TIO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSX >KMBBIX CHCTEM DPAa3HOTO YpPOBHS OPTaHMU3AIlMH, BbIIAOMIMXCSA
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00ydarouuxcsi Mo3HABATENbHBIX, HHTEIUICKTYIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHalIM3a JIaHHBIX O MyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MAEH U MOJXOAOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3allNY;

CTAaHOBIIEHHE Y OOYyYalOImUXCs OOIel KyIbTyphl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATH ©  OIICHUBATh  SBIICHUS
OKPYXKAaIIIEro MHUpa JKMUBOM NPUPOABI HAa OCHOBAaHMM 3HAHUW M OIbITA,
MOJIYYEHHBIX MPU U3YYEHUU OMOJIOTHUY;

dbopMupoBanue y oOydYarouuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUECKOU JCATEIHHOCTH UYETOBEKa, PAa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

BOCIIUTaHHE YOCKAEHHOCTU B BOZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KHBOI
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEM, COOJI0ACHUS
ATUYECKUX HOPM IPU MPOBEACHUN OMOIOTUUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUMW ISl TOBBIMICHUS YPOBHS
AKOJIOTHYECKOUN KYJIBTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOW KU3HU
JUISL OLIEHKH TTOCJIEACTBUIM CBOEH JEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAIOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U COOJIIOJEHUE MeEp
npopUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISCTCS 00S3aTCIBHBIM YUYEOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMETHOM 001acTn «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

Jns  w3yudeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0 OOIIero
oOpazoBanus otBoautcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heznenio), B
11 knacce — 34 gaca (1 gac B HeAemIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHbIMH Haykamu, ¢uiocodueil, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouonorun B OpMUPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJLI (HAOMIOJEHUE, SKCIEPUMEHT,
omucaHue, W3MEpeHHe, KiaccuduKkaius, MOJACIUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbsuos, JIx. Yorcon u ©.
Kpuk.

Tabmuiel u cxeMbl: «MeTObI MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHue pazNUYHBIX METOJIOB IMPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI H UX OPraHU3AIHUSA.

XKupbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHsS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPraHUYECKON IPUPOIBI.

CpoiicTBa OmocucteM U HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBINA, KJICTOUYHBIA, TKaHEBBIA, OPraHU3MEHHBIH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOTreoIeHOTUICCKUN ),
OuochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPH3HAKH OKU3HH», «YPOBHHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHUE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHMHEpaJbHBIX BelIeCTB B KieTke. llomnmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CocTaB u cTpoeHune 0eIKOB. AMUHOKHUCIOTHl — MOHOMEPHI OEIIKOB.
Heszamennmble W 3aMEHMMBIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCJIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHE cCBoWcTBa OenkoB. buonornueckue
(yHKUIUU OENKOB.

®epmeHThl — Ouonornueckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust GepMEeHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
aucaxapuabl (caxaposa, JIakTo3a) W ToJMcaxapuibl (Kpaxmani, TJIUKOTEH,
HeJuTo103a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlununapl: TpUrIMuepuasl, QGocpoaunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie kucnorsl: JJHK wu PHK. Hykmeotuabsl — MoHOMEpHI
HyKJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimum
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Huronmoruss — Hayka o kietke. Kierounas teopus — mpumep
B3aUMOJICHCTBHS UAed U (PaKTOB B HAydYHOM IMO3HAHUU. METOJIbl H3y4YEHUS
KJIETKH.

Knerka kak menoctHas >kuBas cucreMa. OOIMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapyHas MmemOpana, mosiekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpOEeHUsI IPOKapuoTHUecKoi kietku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIIETOYHAs CTEHKA, TIIMKOKAJIUKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIHH.
Huromnasma u e€ opranouasl. OgHomemOpanHbie opraHounbl kietku: JIIC,
anmapat [onbmku, nu3ocoMbl. [lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHJPHUH, MIacTUAbl. [IpoucxoxkaeHne MUTOXOHIAPUM M IuTacTUA. Bubl
wiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBINA IEHTD,
LEHTPUOJIH, PECHUYKH, KTI'YTUKU. DYHKIIMU OPraHOMAOB KIETKU. BKiltoueHusl.

Anpo — perynsaTopHblid HeHTp KiaeTKku. CTpoeHue sapa: siaepHas 000J104Ka,
KapuoIljia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos,
k. YorcoH, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuipl u cxemsl: «lleproguueckas TaOIUIa XUMUUECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOCHHE MOJIEKYIIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kuciaotsl. JJHK», «Ctpoenue
Monekynsl AT®», «CrTpoeHue >yKapUOTHYECKOM KiIeTku», «CrpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM KIETKW», «CTpoeHue
MPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaey.

O6GopynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW AKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGoparopnass pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IN3M. ACCUMUIAIINSA (TUTACTUYECKUM OOMEH)
U JUCCUMWISIMS (PHEpreTHUYeckuii 0OMeH) — JIB€ CTOPOHBI €MHOI0 IMpoIlecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M JHEPruu B MOHWMAaHUU
MeTadonmu3Ma.

Tuner oOmeHa BemiecTB: aBTOTPOdHBIE U  TerepoTpodHbIA. Ponb
(dbepMeHTOB B 0OOMEHE BEUIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunte3. CBetoBass W TeMmHOBas ¢a3bl ¢doTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (oTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emisie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 H CIIOCOOBI
MOBBIIIEHUS €T0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMiie.

DHepreTuyeckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEIECHUE U
AKKyMYJIMPOBAaHHE DHEPTHMM B KIETKE. OTambl JHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KUCIOpOJHOE OKUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
HEPreTUYEeCKOro OOMeHa.

Peaknmu matpuuHoro cunte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTUYeCKUil KOJ U €ro



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Jrtambl TpaHchaauuu. KoaupoBanue amuHOKUCIOT. Poib
pubocoM B OMocHHTE3E OeliKa.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTopus oTKpbITHA BUpPYCOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynoaedpunura yenoseka (BUY) — Bo36ynurens CIINda.
O6OpaTtHast  TpaHCKpumuus, peBepraza u  wuHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«HepreTuyecKkuii 0omMen», «Xiaoporiact», «Porocuntesy, «Ctpoenune JJTHK»,
«CTtpoeHne U (QPyHKIMOHMpPOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYCa
CITIN/da, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHnue: MOJICIN-aIIUINKalIu «Y 1BoeHHue JIHK u
TpaHCKpUMIHI», «buocunTe3 0enka», «CTpoeHne KIETKW», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHokeHHe M MHAUBUYAJbHOE PA3BUTHE OPTraHU3MOB.

Krerounbrit Uk, WM >KU3HEHHBIM MUK KiIeTkd. UHTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunre3a JIHK. Ctpoenme xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JIunmonaHBIA M TalJIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@dopMbI  pa3MHOXEHHUSI OpPraHU3MOB: Oe€croyiioe | TMOoJIoBoe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUISl CEJICKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIOJIOrO.

Meiio3. Cranuu meiosa. IIpoueccsl, mpoucxoadiine Ha CTaausx Meiosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. brHonormyeckuii CMbICT H
3Ha4YEeHUE MEHo3a.



'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30uJ, SIUIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHMs SHUIEKIETOK W crepmaTo30uaoB. OIIo0TBOpEHHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPHOHAIIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisiius, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: MPAMOE, HEmpsiMoe (JTUYMHO4YHOE). BriusHue
Cpe/bl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMBI Pa3MHOKEHHS OPTraHU3MOBY», «JlBoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oaktepuit», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii mukiny, «Perukanus JJHK», «Mutos»,
«Meito3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOTUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  Mukpompenapatsl  «CriepMaTo30uabl
MJIEKONIUTAOIIEro», «JSlinexkneTka miekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHas MOJENb-anIuIuKaluus «JleleHne KIeTku»,
moaenb JIHK, Mmonens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGoparopHast pa6ota Ne 4. «M3yueHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

IIpenmer wm 3amaun reHetuku. Mcropuss pasButuss reHetuku. Poib
LIMATOJIOTUA U 3MOPHUOJIOTUU B CTAHOBJIEHHM T'€HETUKH. BKiaa poccuilckux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKA. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeThUecKass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBAaHUSA  MPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoHOruOpUIHOE CKpelllMBaHUE. 3aKOH €IMHO00pa3usi THOpUJIOB



epBoro nokojeHuss. [IpaBuino TOMHUHUPOBaHMUS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unoresa yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHHUPOBAHUE.

JurubpunHoe CKpeluBaHuWEe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKpEIIUBaHUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl ONPEIeSICHHs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacCJIeJOBaHMI0 TeHOB. Hapyiienue cirenjeHuss T€HOB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KaPTHhI.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHMBOCTH: HEHACJICJICTBEHHAs u
HaclencTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapualmoHHBIN psg u
BapualMoHHas kpuBag. Hopma peaknuu npusHaka. KoiauyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHasi, uiu reHOTHUIIMYECKas, M3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
T€HHBbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NOPUYUHBI MYTaIWU.
MyTtarennbsie (GakTophl. 3aKOH TOMOJOTHMYECKUX PSIOB B HACJICIACTBEHHOU
n3menuyuBoctu H. Y. BaBuiosa.

BHesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetruka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIIOBBIN, LIMTOT€HETUYECKUM,
OMOXUMUYECKUH, MOJIEKYyIsipHO-reHeTndeckuil. COBPEMEHHOE OIpeeICHNE
FEHOTHIIA: TTOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomoiisio IT[P-anammn3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: T'CHHBIC
0oJie3HH, O0JIE3HN ¢ HACIICICTBEHHOM MPEIpacioaoKeHHOCTRI0, XPOMOCOMHBIC
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MeIuKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKH B TMPEAOTBPAIMICHUUM U JICYEHUM TE€HETHYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTMOpPUAHOE  CKpEIIUBAaHUE U  €r0
LIUTOTCHETUYECKAash OCHOBAa», «3aKOH PACUICIUICHUS W €ro IUTOTCHETUYeCKas
OCHOBa», «3aKOH YHCTOTBI TramMer», «JurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne  OCHOBBI  JAUTHOPUIHOTO  CKpelIuBaHus», «Meios»,
«B3auMOoIeNCTBUE QJUICNIBHBIX TI'€HOB», «l'€HeTHYeCKHe KapThl pacTEHUU,
KUBOTHBIX M YEJIOBEKa», «l'€HeTHKa Moja», «3aKOHOMEPHOCTH HACIEJOBaHMS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukanmonHas n3MeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuka rpyri Kpopu», «MyTallnoOHHAs ©3MEHUUBOCTHY.

O6opynoBanue: MoJeau-anminkaguu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe pomunHMpoBaHuey», «Jurunbpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKporpenapaT «/lpozoduna» (Hopma, mytanuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opoxX MmoceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue mMoauUKAITMOHHON
U3MEHYMBOCTH, TOCTPOECHHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(Hiibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 ULEHTpax NPOUCXOXKICHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOBI CENEKIUUA. MacCOBBIM U MHAUBHIYaTbHbBINA OTOOPHI
B CEJICKLIIUHU PACTEHUHN U KUBOTHBIX. OlleHKA 3KcTepbepa. BiIu3kopoacTBEHHOE
ckpemmBanue — WHOpuAWHT. Uncras nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'ereposuc, unm rubpuanas cuina. HepoacTBeHHOE CKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamnzauus U €€ ycnexu. VCKyCCTBEHHBIA MyTareHes u
MOJy4YEHUE TMOJHUIUVIONAOB. [[OCTH)KEHUSI CENeKUMH PACTEHHUM, XXUBOTHBIX M
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTalbl
co3nanust pekomOuHantHOM JIHK u TpaHcreHnnix opraHu3moB. Kierounas



nwxkeHepusa. KietouHele  KynbTypbl. MUKPOKIOHAIbHOE  Pa3MHOKEHHUE
pacrenuidi. KioHMpOBaHHWE BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOrM4yeckue u stuyeckue npodinemel. MO — renetudecku
MOJU(DUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmunpl U cxembl: kapta «LleHTpbl MPOUCXOXAEHUS U MHOT00Opaszus
KyJbTYpHBIX pacTteHui», «llopoasl gomMamiHMX JKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTteHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. @. Usanosay, «lloaumnonaus», «O0bEKTH OMOTEXHOIOTUNY», «KiaeTouHble
KyJbTYpbl W KIOHHUpOBaHUE», «KOHCTpynpoBaHME U TEPEHOC TEHOB,
XpPOMOCOMY.

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KYJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Okckypcusi « OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIMU PACTCHUN U
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO CTaHIUIO, IIJIEMEHHYO bepmy,
COPTOMCITIBITATEIbHBIM yYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT S,

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouosnoruu. BiusHue 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BoONIOLMU. [laneoHTOmOrMUECKre: MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguyeckue: cxonctBo W paziauure ¢GayH U GIOp MATEPUKOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IMYTEH Yy BCEX
OpraHU3MOB.

OpomonroHHas Tteopuss Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBUXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaeneHHas
M3MEHYMBOCTh, OOpHOa 32 CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Boiroruu (CTI) u e€ 0OCHOBHBIE MTOJIOKEHUS.

MuxkposBostornus. [Tonmynsiius kak eTMHUIA BUIa U SBOJIOINH.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUMA BUJOB B pUpoje. MyTallmoOHHBII
MPOIIECC M KOMOWHATHUBHAS M3MEHYMBOCTh. [lomymsiiiuOHHBIE BOJIHBI U ApPEUd
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit orO0p — Hampabisitouuii gakrtop sBosoruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Tpucnoco6eHHOCTh OpraHW3MOB KaK pe3yibTaT 3BoJOIMU. [IpumMepsl
pUCcocoOJIeHu y oprannu3MoB. ApoMopd 03kl U UaNOAJANI TAIIUH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE (POpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IK0JIOTHIeCcKoe.

MakposBomtorusi. Dopmbl  BOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEpIeHTHasl, nmapasiensHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIEeMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrosuiep, A. H. CeBep1ios.

Tabmumpel u cxembl: «Pa3BuTue opraHuyeckoro wmupa Ha 3emiey,
«3apOobIIIy TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcy, «Dopmbl O00pbObI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «Ilomystuum»,
«MyTarnmoHHasi U3MEHYMBOCTHY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «JBwxkymne cuibl 3Bodonuny», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUA00Opa3OBaHUE,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPAaCKH,
Ha0Op TUIOJIOB M CeMsH, KoJeKus «[Iprumepsl 3aluTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPaBICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckass kapra mupa, KoJuieKiusi «DOpMbl COXpPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHHil», monenb ammiukanusa «llepekpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduiia» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHeHUE BHIOB MO MOPGHOIOTHYECKOMY
KPUTEPUION.

Jlaboparopnas pabota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HaydyHbple rUnoTesbl
BO3HMKHOBEHHUS >KM3HU Ha 3emJjie: abMOreHe3 M MaHCIepMus. XUMUYecKas
HBOMIIOIMS. AOMOTEHHBIM CHUHTE3 OPraHUYeCKHX BEIECTB M3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKH U UX
sBONMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KUBBIX OPTraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U e€ mnepuoOabl: KeMOpPUHUCKHIA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUI, KAMEHHOYT OJIbHBINA, IEPMCKUH.

Me3o3o0Kckas 3pa v €€ NepUObl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOrE€HOBBI.

XapaKkTepuCTUKA KIUMaTa U reoJIOTHYecKuX npoueccoB. OCHOBHBIE ATaIIbl
HBOJIIOIIUU PACTUTENBHOTO U KUBOTHOT'O MHpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losIBI€HME, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHpa KaK OTpa)keHHe 3BOIOLMU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJloBEeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  MPOUCXOXKICHUM  4elloBeKa. MeToabpl  U3y4YeHUs
anTponorene3a. (CxoxctBa M pa3iavuMs  4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

HBuwxymue  cunsl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
M3MEHYMBOCTh U €CTECTBEHHBIH o0TOOp. OOmecTBeHHbIl 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaUM W BETBU DSBOJIOLUU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHIECpTaIbCKUM,
UYenosek pasymHbld. Haxonkn MckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHHS,
001acTh pacnpocTpaHeHHsI, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OpYIusl.

Yenoseueckne packl. OcCHOBHbIE OONBIIME pachkl: €BPOTCOUTHAS
(eBpasmiickasi), HErpo-aBCTpajiOuJiHasi (PKBAaTOpUalbHAs), MOHIOJIOUHAS
(a3uarcko-amepukanckas). UYepTsl NPUCTIOCOONEHHOCTH  MpeacTaBUTENEH



YeJIOBEUECKUX Pac K YCIOBHUSAM CYIECTBOBaHMs. ENMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. K. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHre COJIHEUHOM CHCTEMbI», «PazButune
opranuueckoro wmwupa», «PactutenpHas kieTka», <« KuBOoTHas KIeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTEéMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJIOK TIPEJKOB
COBPEMEHHOI0 4YelIoBeKay, «/[peBHelne noan», «pesuue moan», «Ileppbie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUE pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  deynoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEAHIepTaablla, KPOMAaHbOHIIA), CJICTKUA WJIN
U300pakeHUsT KaMEHHBIX OPYAUH TMEePBOOBITHOTO YeoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHMYecKas TaOnuia, KOUICKIUS «DopMel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTudeckast pabota Ne 1. «/3ydeHue MCKomaeMbIX OCTATKOB pPacTCHHUI
Y KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcusl «IBOJIIOIHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYKAaKOIIasi cpeaa.

OKoJOTUsl Kak Hayka. 3aJaud W pa3liesibl  dKOJIOoTHM. MeTobl
AKOJIOTUYECKUX HCCIEOBAaHUM. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJI0BeKa.

Cpenbl oOuTaHusl OpraHU3MOB: BOJHAsL, HA3€MHO-BO3/YyIIIHAS, TOUBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Okonoruueckue ¢akropel. Knaccudukamus skomorudeckux (HakTOpOB:
adumoTHyeckrue, OMOTHUECKHME M aHTPONOTreHHbIE. [[elicTBHE HSKOJOrMYEeCKUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTophbI: CBET, TEeMIlepaTypa, BJIQKHOCT.
®dotonepuoausM. I[lpucnocobieHus OpraHU3MOB K JEHCTBHIO aOMOTHUYECKUX
¢dakropoB. buonornueckue puTMBI.

buotnueckue  ¢aktopel. Buasl  OMOTHYECKMX  B3aUMOJACHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, CcuMOMo3 wu ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyain3M, KOMMEHcCaau3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHUE OWOTHUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKU TONyJsiuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCIECHHOCTh, IMJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH TONYJISIUU U €€ PeryJIsius.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuipl u cxemsl: kapra «IIpupoansie 30Hb 3emin», «Cpeabl OOUTaHUS
opranuzMoBy, «®Doronepuoauzm», «llonmynauuny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH ToNyJsaiuu uHdy3opun-rydenskuy, «llumiesbie nenmy.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTCHHUI
U3 pa3HbIX MECT OOUTAHUSY.

JlaGoparopHass pabora No 4. «BnusHue cBera Ha POCT W PpPa3BUTHE
YEPEHKOB KOJICYCay.

[Ipaktuueckas pabora Ne 2. «[lomcu€r miIoTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo0mecTBa M 3KOJI0rHIeCKHE CHCTEMBI.

Coo01iectBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsi3u B
OuoIEeHO3E.

Dkonoruyeckue cucteMbl (d9kocucteMbl). llonatne 00 skocucremMe u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemIECTB U TMOTOK SHEPrUU B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU dKocucTeMbl. [IuieBbie 1enu u
cetu. OCHOBHBIE TIOKa3aTelud OSKOCHCTEMBI: OuWomacca, MPOAYKIIHS.
DKOJIOTMYECKHE MUPaMUIbl: TPOAYKIIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYHUBOCTh, CAMOPETYIsLUS, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p W PpEK. IKocHCTEMaA
XBOMHOTO WM IIMPOKOJIIMCTBEHHOIO Jieca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (aktop ycroiumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Beprnanackoro o 6uocdepe. ['panutip, coctaB U CTpyKTypa
o6uoceprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00anbHON 3KOCUCTEeMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB ©U OHOT€OXMMUYECKHE IHKJIbl 3JIIEMEHTOB
(yraepoja, azora). 3o0HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEHHbIE W3MEHEHHUS B
ouocdepe. ['ModanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHuE MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel n cxemol: «Ilumessie nenun», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBay, «llenn nmuranus», «IKoJOTHUECKas MUPAMUIAN,
«buochepa um  dyenoBek», «IKocHCTEMa UIUPOKOIUCTBEHHOTO  JIECan,
«JKocucTteMa XBOWHOro Jjeca», «buoreHo3 BogoéMay, «ATPOIEHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3JCHCTBUS Ha MNpUpPOAY», «Baxuewue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOaA», «[louBa — BakHewias
cocrapisomas ouocdepn», «DakTopsl aerpaganuu mouBy, «llapHUKOBBIN
ahdekr», «DakTopbl PAAMOAKTUBHOTO 3arpsi3HEHHs Ounocdepnl», «OO0mas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH 6uocdepo», «KpyroBopor yriaepoaa B 6uochepe», «kKpyroBopor azora B
IPUPOIEH.

O6opynoBanue: MoJienb-anTuIuKanusa « TunuyHeie OMOLEHO3bIY, repbapuii
«PactutenpHple  cooOmiecTBa», Kojutekuuu — «buoreHos», «Bpenurenu
BAXHEHIINX CENbCKOXO3AMCTBEHHBIX KYJIbTYyp», TepOapuu U KOJUIEKUIUU
pacTEeHUIl W >KMBOTHBIX, IPUHAIJICKAIINE K PA3HBbIM SKOJOTHMUECKUM TpYyIIaM
omHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
BNUOJIOTN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiaMBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYyYaIOIIMMHUCA TMPOrpaMM CpeaHero oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX PE3ylIbTaTOB OCBOCHHMS Mpenmera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TpaaulIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBATbCS B  CBOEM  AEATENBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIMMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HAIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpenMeTa «bruonorus» TOCTUTarTCs
B €IUHCTBE Yy4eOHOW M BOCIHUTATEIHHOM NESITEIHHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUHCKHUMHU  COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE MIPABUIAMH U
HOpMaMH TIOBEJICHMsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3Ma, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHHUIO, B3aWMMHOTO YBaXKEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO M TPAJAULUAM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpOJIE U OKPYKAOIIEH Cpee.

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIBHON NESTEIBLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpaaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOyYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBaKCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIIEHUN YUCOHBIX U MO3HABATEIbHBIX 3a]1a4, BHITIOJIHCHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pPa3HBIMHU YOKICHUSIMHU, KYyJIbTYPHBIMU IIEHHOCTSIMHU
U COITMATILHBIM TI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOT'O BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIEHUS] K MHEHHIO OIMOHEHTOB MPH OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTHU IEpE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOKO PoauHy, CBOW SI3BIK M KYJIbTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHXKEHUsIM Poccur B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
Tpyac,

CIIOCOOHOCTh OIEHWBATHh BKJIAJ POCCHUHCKHMX YUYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHWUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaenHas yoexKIEHHOCTb, TOTOBHOCTh K CIIYXEHHIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO IMTOBEICHUS;

CIOCOOHOCTh OLICHMBATH CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHUE HMOIIMOHAIBHOTO BO3JACHCTBUS IKWUBOW TMPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KA4€CTBA TBOPUYECKOU JTUUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHHS KYJIbTYPHI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NMOHUMAHUE W peayu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKMX TPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXKHUM 3aHATHH €W OTHABIXa, perylspHas QuzndecKas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEACHUS B CUTYalMSX, YIPOXKAIOUUX 3I0POBBI0O U >KU3HH
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IPUBBIUEK
(yrmoTpebeHus aJKoroJisi, HAPKOTHUKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOM JEATEIHLHOCTH TEXHOJOTMYECKON W COIMAIILHON
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nudHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccun U peain30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 1e71ecO000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKON KyJIbTYphl: INPHOOPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYNKOB W OLICHKM KX BO3MOXXHBIX THOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TI100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHuUs;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHsI TpPU pEHIeHUH MpoOJieM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIONIb30BaHUEM  (COONIOICHHE TpaBUJl  TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHYy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMpUSITUE JEUCTBUHM, MNPUHOCAUIUX BpeJ OKpYKarolen
OPUPOJHOHN Ccpejie, yMEHUE NMPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTHYECKUE
MOCJIEJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKON
KyJbTYphl, OMNBITA JAESITEIBHOCTH HKOJOTHYECKON HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHIO B TNPAKTUYECKOW  JeATEIBHOCTU
AKOJIOTUYECKOM HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SA3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CPEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CHenuPpUuKU OUOJIOTMM KaK HAyKd, OCO3HaHWUS €€ poiiu B
(GopMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
IIPEICTABIIEHNS 00 OKpYy»XaroUleM MUpPE KaK O €IMHCTBE MPUPOJIBI, YEJIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECUS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUN:
o0ecrniedyeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MPOOJIeMbl  pa3BUTHSA
YeJI0BeUeCTBa, MOMCKa MyTel BBIXOJa U3 TTI00ATBHBIX IKOJIOTUYECKUX MpodiIemM
u obecreyeHuss Tmepexoda K YCTOWYMBOMY pPa3BUTHUIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIApPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUST OOIIEeH KyIbTYphl, €CTECTBEHHO-Hay4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOy4YarollUXcCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJydaeMbIe 3HAHUS IS
aHaJau3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MUPA U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JenaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS TAHHBIX C HETBI0 MOJYYSHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIECHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHNI0, K AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXKIpPEIMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECIUPHUKY
METOJOB TIO3HAHMS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHHUE, IMPOIECC, CUCTEMa, HAay4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHHWE, HaOII0JeHUE, H3MEPECHHE,
OKCIICPUMEHT U JIPYTHX), YHUBEpCaJIbHbIE y4eOHbIe JEeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (GyHKIIMOHATBHOW TPaMOTHOCTH W COLMAJIIBHOW KOMITCTCHIIMH
0o0ydJaromuxcs, CHOCOOHOCTh OOYYaIOIMMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHNE 3HAHMS W  YHHUBEPCAJbHBIC
y4eOHbIC IEUCTBHS B TO3HABATEIHLHON M COIMAILHOM MPaKTHKE.

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHUS IPOTrPaMMBI CPEHETO OOIIeTro
00pa3oBaHUs JTOHKHBI OTPAXKaTh:

OBjajleHe  YHMBEpPCAJIbHBIMM  Y4eOHBIMH  TO3HABaTeJbHbBIMH
NeCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeHCTBHS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(ananu3a, cuHTe3a, CpaBHEHHUs, Kiaccudukanuu, 0O0O0OIIEHHS), PACKPHIBATH
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpeNeNATh LIeNn ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JTOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTHU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIi  TMPEJICTABJICHUS
CYIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM Pa3HOrO POJia, BBISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs MTPOOIEMBbI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YIBTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIIONHATH PpabOTy B YCIOBHSIX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTeIbLCKHE JeHCTBHUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOCKTHOMN
JESTENHHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUIBI JICSITEJIBHOCTH IO MOJIYYEHHIO HOBOTO
3HAHWSI, €r0 HMHTEPIpETAI, MPEoOpa30BaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTyalusX, B TOM YHUCJIE TIPHU CO3AaHUU YUEOHBIX U COI[MATBHBIX MPOEKTOB;

dbopMupoBaT,  HAy4YHBIA ~ THN  MBIOUICHUS,  BIAACTh  HAyYHOU
TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHSITUSAMU U METO/IAMU;

CTaBUTb U (POpMyYIUpOBaTH COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOU
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUIUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IICJICHANPABICHHBIN TTOWCK MEPEHOCa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTDH 3HAHUS B IMO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unopmaunmeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYCCKUX
CIIOBapsiX W CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHGOPMAIUIO DPA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PAa3IMYHBIE METO/IBI IIPU TIOUCKE U
orbope Ouonornyeckor uWHGOPMAIMKM, HEOOXOAUMOW IS BBITIOJHCHUS
y4eOHBIX 3a]1ay;

prOOpETaTh OIBIT UCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBaTh KYJIbTYPY AaKTHBHOI'O  HCIIOJIH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (GOpMY TpPEICTaBICHUS
Oouonornyeckoit wuHbopmanuu (cxeMbl, TpaduKu, gUATPAMMBbI, TaOIUIIBI,
PUCYHKH U IPYTOE€);

UCTIONIb30BaTh HAy4HBIA S3BIK B KadecTBE CpelcTBa Tpu pabore ¢
Oouonornyeckoil wWHGOPMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKrUe 3HaKU M CUMBOJIBI, (hOPMYIbI, a00peBHATYPY, HOMEHKIIATYPY,
MCIIOJI30BaTh M TPEeO0Opa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACMO3HABaHWS W  3alIUTBl  WHQPOPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH:

1) o01enme:



OCYIIECTBIISITh KOMMYHHMKallMM BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTh B JHMAJIOTe WM JUCKYCCHUU TO CYIIECTBY OOCYXKIA€MOW TEMBI
(ymeHue 3amaBaTh BOINPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MPEIJIaraéMoOM 3a7]au, YYUTHIBATH UHTEPECHI U COTJIACOBAHHOCTD
MO3UIINHI APYTUX YYACTHUKOB JUAJIOTa UIIN JTUCKYCCHH);

pacrio3HaBaTh HeBepOallbHbIE CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(DJIMKTHBIX CUTYaIUM,
YMETh CMSITUaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh PA3JIMUYHBIMU CIOCOOAMHU OOIIEHUS U B3aUMOJIEHCTBHS, TOHUMATD
HAMEPEHUsd JpPYrux JIIOAEH, TMPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIUpOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTh:

NMOHMMaTh W  WCMOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM W
WHIWBUIYaTbHOH pabOThl TIPU  pEHIeHWH OWOJOTHMYECKOW  MpOoOJIeMBI,
000CHOBBIBaTh HEO0OXOIUMOCTh MIPUMEHEHUS TPYIIIOBBIX dbopm
B3aUMOJICHCTBHS TIPH PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)KI0TO YieHa KOJUIEKTHUBA;

OpUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS 10 €€ JTOCTHUKECHHUIO: COCTaBJIATH IUIAH JICHMCTBU,
pacnpenensiTh poiu ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pPE3yJbTaThI
COBMECTHOM pabOTHI;

OLICHUBAaTh KAuye€CTBO CBOETO BKJIAJa M KaXKIOr0 y4acTHHMKAa KOMaHIbl B
OOIIMIA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKThI, OLEHUBATh HUIEU C MO3ULUKU HOBU3HHI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE IIOBEJACHUE B Pa3JIMYHbBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PEryJSSTUBHBIMHU AeCTBUSIMH:

1) camoopranuszaumus:

WCIIOJIb30BaTh OMOJOTUYECKUE 3HAHWS MJI BBISIBICHHS MOpPOOIEM M HUX
peleHus B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSX U MOCTYNKAX MO OTHOIIEHHIO K )KUBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSATEJILHO COCTaBJISATh IUIAH pEUIEHUs MpoOJeMbl C YYETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 3a PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUA YU MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMM, UCMOJIb30BaTh MPUEMBI peIEKCUH I OLIEHKU CUTYalluu, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO INPUHUMATh PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHe ce0si M IPYIrux:

NpUHUMATh ce0s, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl IPYTHX IIPM aAHAJIU3€ pPE3yJIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLINOKY;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUMU APYTOr0 YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpamMbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKIIOYAIOT cHenupuUeckne Juisi y4eOHOro TpeaMeTra
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHUCTBHUI MO OCBOCHHMIO,
UHTEpIpETallud W OpeoOpa3oBaHUIO 3HAHUM, BUJBI JIESITEIBHOCTH MO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUUA B Pa3IUYHBIX YYEOHBIX
CUTyallMsIX, a TaKXKE B PEANbHBIX >XU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS YueOHOTO nipeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pPOJU OUOJOTUM B CHCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS, O BKIIAJEC
POCCUUCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEKA I PeIIeHUsI >KU3HEHHBIX 3a]1ay;

yYMEHHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTHYECKUX TEPMHUHOB M MOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEeH BEIIECTB W IpEeBpalleHUE
SHEpPruu), TroMeocTa3 (CaMOperysslusi), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKius), HACJICICTBEHHOCTD,
U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJbHas JOTMa MOJEKYJspHON Ouonoruu), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us
MPOUCXOXKACHUS KyJIbTypHbIX pacteHudd H. . Bapwioa), omnpenensTsh
IPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJaMHU HAyYHOTO MTO3HAHUS B OMOJIOTHH: HaOJI0/IeHHE
Y OMHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alNs U TPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIJBIKEHHWE  THUIMOTE3bl,  BBIABICHHE
3aBUCUMOCTH MEXIYy HCCIEAYEMBbIMU BEIWYMHAMU, OOBSICHEHHE MOJTYyYEHHBIX
pPE3yIABTAaTOB, UCIIOIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JI€J1aTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHbBIEC PU3HAKA BUPYCOB, KIETOK IPOKAPUOT
U DyKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MIPEBPAIEHUS YHEPTUHU B KIIeTKe, (DOTOCUHTE3A,
IJIACTHYECKOTO M JIHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHUS, HWHIAWBUIYAJIbHOIO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TTOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTUIECKUX
MIPOLECCOB U SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PELICHUN B OBCEIHEBHOM
KU3HU C Leiblo oOecrieueHrs Oe30MacHOCTH CBOETO 3/I0pOBbS U 3/I0POBBS
OKPYXKaIOUIUX JIIOJIed, COOJIIOJEHUSI HOPM TIpPaMOTHOTO TOBEJAEHUS B
OKpY’Karouien npupoaHoOi cpele, MOHUMaHWe HEOOXOJAMMOCTH UCIOIb30BaHUs



JOCTUKEHUN COBPEMEHHOU OMOJOTMU M OMOTEXHOJIOTMH JJI1 paluOHAIBHOIO
PUPOIOTIONH30BAHHS;

yMEHHE pemaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadyd Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHus HACIIeJOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHUECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO CO/CPIKAHMSI, BKIIOUYAIONIYIO TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpManud, HAYIHO-
MOIYJIIPHBIE MaTepUajbl), ITUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIECOBAHUH B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHUCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mass OWoJOTHYeCKyr0 HWH(POpMAIUI0 U3 HECKOJIBKHUX HCTOYHHKOB,
TPaMOTHO HCIIOTh30BaTh MOHSATHIHBIN anmapaTt OHOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJid OUOJIOTHM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKMX © 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(bYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAepKaHWE OMOIOTHYECKUX TEPMHUHOB W TOHSATHMA:
BUJ, TOMYJAIMs, TEHO(POHM, DBOJIONUUS, ABIXKYIIHE CHIbl ((HaKTOPHI)
ABOJTIOIINH, IIPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa3oBaHue,
9KOJIOTHYeCcKUe (PaKTOPbI, FKOCUCTEMA, TTPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
IIETH IMATAHMUS, YKOJOTHYECKas MUpaMuIa, OMoreoreHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUsl SBOJIOLMUH), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
myTei sBomonmu A. H. CeseprioBa, yuenust o omochepe B. 1. Bepuanckoro),
OTIpEENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIa/I€Th METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HaOII0IeHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHn3alis U IPOBEICHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMIKCHHE  THIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMBbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIB30BAHHBIX HAYYHBIX MOHSATHH, TCOPHI U 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
OOBEKTOB: BWJIOB, MOMYJSAIUNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIEHO30B U HKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (HAaKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOINIOTEHHBIX M3MEHEHUH B IKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa
BEIECTB M OMOTr€OXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSTh TOJYYCHHBIC 3HAHUS TSI OOBICHEHUS OMOIOTUMIESCKUX
IIPOIIECCOB U SBJICHUM, JUTSI TPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C Lebi0 obOecredeHruss Oe30MacHOCTH CBOETO 3I0POBBSI U 3II0OPOBBS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBSJACHHS B
OKpYXKarolel MPUPOIHON cpejie, MOHMMaHUue HEOOXOIUMOCTH HCITOJIh30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIrMoOHAIBEHOTO
IPHPOJIOTIOIH30BAHUS;

YMEHHE pelaTh >JeMEHTapHble OMOJOTHYECKHE 3aJadd, COCTABIATH
CXEMBI ITePeHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHE BBITIOJHATH JTaOOPAaTOPHBIE U MPAKTHYECKHE PaOOThI, COOIIOIATh
npaBuia mpu padbote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUECKH OIICHWBAaTh W WHTEPIPETUPOBATH WH(HOPMAIIUIO
OHMOJIOTMYECKOTO COJICPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpPMAaNWW, HAYIHO-
NOMYJIIPHBIE ~ MaTepHallbl), pPacCMaTpUBaTh TJOOAIBHBIE JKOJIOTHYCCKHE
poOJIEMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHH VIO
MO3UIINIO;

yMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO MCTIOIH30BATh MOHSATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne n/m P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [TOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBple crcTeMBI M MX OpraHu3aLus 1
https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 6
MBHEACATCEILHOCT KICTRH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
b K
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 nommorexa O
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUYECKAE CHCTEMBI 9 bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bceero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHMS KUBOM
npupoabl. [IpakTuueckas padora
bu6 OK
2 Neo 1 «cnionp30BaHne pa3iMyHbIX 1 0.5 nommoreka L
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUHU
OMOJOTHYECKUX O0BEKTOB
3 buonorunueckue cucTeMsl, | bubnuoreka [JOK
MPOLECCHI U UX U3YUEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KIICTKH. | bubnuoreka [JOK
Bopa u muHepanbHbie cou https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue | bubnuorexa [JOK
OENKOB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
KaranuzaTtopsbl. JJabopaTtopHast
6 pabota Ne 1 «M3yuyenue | 0.5 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTallasbl)»




bubnuoreka [IOK

«Ha6J’IIO,[[eHI/IC MHUTO3a B KJICTKax
KOHYHMKa KOPCIIIKaA JIYKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»

7 Vruesoasl. JIunuapr
https://m.edsoo0.ru/863e6870
8 Hyxneunosbie kucnotsl. AT® bubmmorexa [OK
https://m.edsoo.ru/863e6d5c
9 Hcropus u METOIbI U3y4EHUS bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1nieaocTHas KuBas
cucrema
CrtpoeHnue dykapuoTHIECKON
kietku. JlaboparopHast pabota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TFOTOBBIX MUKpOIIpENapaTax u ux
OITMCaHHE
12 OOMEH BEIIECTB WIH META00IN3M bubmmorexa LOK
https://m.edsoo.ru/863e766¢
13 ®doTtocunTe3. XEMOCHHTE3 bubmmorera [JOK
https://m.edsoo.ru/863e7c¢98
14 DHepreTudeckuii o0OMeH bubmorexa HOK
https://m.edsoo.ru/863¢e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue kiaeTku. MuTos.
s Jlaboparopnas pabota Ne 3 0.5 bubnunoreka [JOK

https://m.edsoo.ru/863e7dc4




Buocunres Oenka. Peakuus

bubnuoreka [IOK

16
MaTPUYHOT'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — OuocuHTe3 OCNKa bubmorexa HOK
https://m.edsoo.ru/863e796e
13 Hexnerounsie hopmbl )KU3HE — bubnuorexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmmoreka [{OK
DopMBbI pa3MHOKECHHS
19 OPrAHIEMOB https://m.edsoo.ru/863e81b6
P https://m.edsoo.ru/863e831e
20 Meiios bu6moreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITOJIOBBIX KJIETOK.
)1 OmnonotBopenue. JlabopaTtoprast 0.5 bubnuoreka [IOK
pabora Ne 4 «3yuenue CTpoeHus ' https://m.eds00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax»
” NuauBunyanbHOE pa3BUTHE bubnuorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
bubmuoreka [JOK
23 HACJIEACTBEHHOCTU U
https://m.edso0.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEAOBaHUS
bubmuoreka [JOK
24 MPU3HAKOB. MOHOTHOpHIHOE
https://m.eds00.ru/863e8878
CKpEIIMBaHUE
)5 JluruOpuHoe CKperuBaHue. bubmuoreka [JOK

3aK0OH HE3aBHUCHUMOTO

https://m.edsoo.ru/863e89a4




HacCJICAOBaHUsA ITPU3HAKOB

CreIieHHOE HacaeI0BaHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ynbTaToB

26 MOHOTHOPHUIHOTO U 0.5 bubmorexa HOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y
Np030(UiIbl HA TOTOBBIX
MHUKpOIIpenaparax»

7 T'enetruka noma. Hacienosanue bu6moreka [IOK
IIPU3HAKOB, CLEIUICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
HM3MeHuYnBOCTb.

Henacneacreennas
M3MEHYUBOCTh. JlabopaTtopHas

)3 pabota Ne 6. 3yuenue 0.5 bubnuoreka [IOK
MO (UKAITHOHHO U https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psa U
BapHallMOHHOW KPUBON»

HacnencrBenHast ©3MEHYHUBOCTb.

29 JlabopaTopHnas pabota No 7. 0.5 bubnuoreka [JOK
«AHanu3 MyTanui y Apo30¢uist https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIIapaTax»

30 I'eneTuka yenoBeka bubmorexa HOK

https://m.edsoo0.ru/863e8d78
PesepBHriit ypok. O6001IEHHE 10
31 TeMe «HacieacTBeHHOCTb U

HU3MCHYUBOCTL OPraHu3MOB»




bubnuoreka [IOK

32 Cenexuis KAk HayKa H nporece ! https://m.edsoo.ru/8639214
3 Metobl ¥ JOCTUKEHHUS CENCKIINU | bubnuorexa [JOK
pacTeHUH U KHUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib | bubnuotexa [JOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3yYeHHUsi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsl
" bubnuorexa [JOK
1 DBOJIIOLUS U METObI €€ U3yUEHHUSI 1
https://m.edsoo.ru/863ea20e
) Hcropus pazsutus 1 bubnuoreka [JOK
MIpeJICTaBICHUI 00 IBOTIOLINH https://m.edso0.ru/863¢9570
3 MUKpO3BOTIOLHS 1 bubmorexa LOK
https://m.edsoo.ru/863e9cle
[Tomymsiust Kak seMeHTapHas
€IMHULIAa BUJA U SBOJIIOLHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIeCKOMY KPUTEPUIOH»
5 JIBKyImue cuitbl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJTIOLUH https://m.edsoo.ru/863e9da4
6 EcrecTBennslit 0TOOD 1 €10 | bubnuorexa [JOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 U BU1000pazoBaHHUE. | 0.5 bubnuoreka [IOK

JlaGopaTopnas pabora Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO

https://m.edsoo.ru/863e9fde




Xapakrepa»

Hamnpasnenus u nytu

bu6mmoreka [{OK

ajJalrTalruy 4CJI0BCKa

8 MaKpOdBOIIOLUU https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOITIONINN
10 Wctopus xu3Hu Ha 3emiie U
METO/IbI €€ N3yYCHUS
1 I'mnoTte3bl NpOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pazputne xu3un Ha 3emMire 1o bubmoreka [IOK
3paMm U Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PaCTUTENHHOTO U )KUBOTHOTO
13 mupa. [Ipaktruueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuorexa [JOK
OPraHu4YecKoTro MUpa https://m.edsoo.ru/863ea48e
1 OBOJIIOLINS YeJI0BEKa bubnuoreka [JOK
(anTpOIIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuokymue cuibl ((hakTopsl) bubnunoreka [JOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
7 OcHOBHBIE CTa/IUU IBOJIOLUU
YeJloBeKa
13 Yenoseueckue pacsl U IPUPOJHBIE bubnuoreka [IOK

https://m.edsoo.ru/863eaea?




PesepBHeIit ypok. O600IICHHE 10

19 Teme «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emiie»

20 DKOJIOTus KaKk HayKa

o1 Cpenpl oOuTaHus U bubnuotexa [JOK
9KOJIOrHuecKre (pakTopbl https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HakTopsl.
JlaGoparopnas padota Ne 3.
«Mopdonornueckue 0COOEHHOCTH

22 pacTeHuii U3 pa3HbIX MECT 0.5 Bu6nmorexa [IOK

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

obutanusny. JlabopaTtopHas pabota
Ne 4. «BnussHHMe cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

23 buotnueckue dakTops bubmorexa OK

https://m.edsoo.ru/863eb348

DKOJIOTHYECKHE XapaKTePUCTUKH
nonymsituu. [Ipaktuueckast

24 pabota Ne 2 «IToacuér mmoTHOCTH 0.5
MOMYJISIIUI pa3HbIX BUJOB
pacTeHum»

)5 CooOmiecTBa OpraHu3MOB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubnunoreka [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNu BuGmiorexa LIOK

27 9KOCHUCTEMBI. JKOJIOTUUECKHE

nupamubl. CBOMCTBA SKOCUCTEM.

https://m.edsoo.ru/863eb5fa




Cyxkueccus

28 [IpupoaHbIE S5KOCUCTEMBI 1

29 AHTPOIIOTr€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimodanbHas ! bubmmoreka [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuotexa [JOK
orocdepnl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emiun 1

13 CocytiecTBoBaHNE MTPUPOIBI U 1 bubnuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubrIil ypok. O600meHne

34 Tembl «CooO1iecTBa u 1
9KOJIOTMYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 294690421595703939189969587970239985033448729917
Brnageney Baneiwesa JuaHa AneKceeBHa

OeicTevTened C 04.06.2024 no 04.06.2025
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