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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTHU TEOPETHUUYECKYIO OCHOBY IS
ompeNeNieHus] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJICHHOCTU LIeNieH, COJACp)KaHMs, pE3yJIbTaTOB OOY4YeHUS W
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, TMOJIOKEHUS OO0 OOIIMX
HEeNsAX W MPUHIMIAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depepanuu, a Takke
MOJIOXKEHUS O creruduke OUoaoruu, €€ 3HaueHU! B MO3HAHUU KUBOU MIPUPOIBI
U o0ecleueHUH CYIIECTBOBAHMS uejoBedeckoro oobmecTBa. CoryiacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonoruu JaéT TpeACTaBICHUWE O IEisax, 00 oOIei
CTpaTeruu OOYUYEHHUs, BOCIHTAHHUS M Pa3BUTUS OOYYaIOUIUXCA CPEACTBAMHU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
COJIEp)KaHME, €ro CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
yu4€TOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTHKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

B nporpaMmme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpPeJIMETHBIM M TMPEIMETHBIM pe3ylbTaTaM
oOydeHuss B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEATeIIbHOCTH/YUEOHBIX JMEeUCTBUN OOYyYaromUXCsS IO OCBOCHHUIO COJIECPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann30BaH TMPUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTWHU, Ojaromaps
4yeMy B HEW MpocMaTpUBaeTCA HAMPaBIEHHOCTh Ha pPa3BUTHE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHHUS,
MPEACTAaBICHU O 370pOBOM 00pasze KU3HU U OEpPeKHBIM OTHOIICHHUEM K
OKpyKaromier npupogHort cpeae. Iloatomy Hapsigy ¢ UM3ydYEHHEM
0OIIEOMOIOTUYECKUX 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
3HAHWH B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4, B TOM YHCJIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00JE€BAaHWU  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKPYXKalolleW MNPUPOAHON cpeje, aHaiu3a
BIIUSHUS XO3SIMCTBEHHOMN JEATEILHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE  BHUMAHUS K  MPUKIAJTHOU
HalpaBJIEHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  IIKOJBHOTO OMOJOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpenojaract
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, PACIIMPSET U 0000IIaeT 3HAHUS O KUBOU mpupoje, eé
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
IPUPO/IE U YEITOBEKY.

Boneimoe  3HavueHwe ~ OmoOJIOTHST  MMEET  TakXkKe  JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0Imiero oOpa3oBaHUs,
colManu3anuu odyuaromuxcs. M3yuenue OMOIOTMM OOECIEYUBAET YCIIOBHS
LTSI dbopmupoBaHus MHTEJJIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TMpeJHa3HauYeHUu ydeOHoro mpenmera «buonorus» coctaBuin
OCHOBY JUIsl OTpPEIENICHHS MOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTAaBJICHHOTO B MPOrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHMKA KYJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOMIEH KyJIbTYPBI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOIHON Ccpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHYECKON nesrenpbHocTH. Oco00e MeCTO B ATOW CHCTEMEe 3HAHHM
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM i
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M I[IEHHOCTHBIX OPHEHTAUUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHU3aluu OMOJIOTHYECKOro 00pa30BaHusl.

CrpykTypupoBaHue cojepKaHusi y4eOHOro marepualia B ImporpaMmme 1o
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType Y4YeOHOro mnpeaMera
«buonorus» BBIAEIEHBI CIEAYIONIME COAEpKaTeIbHbIe TUHUU: «buonorusa kak
Hayka. MeToibl HayyHOTO MOo3HaHUs», «KieTka kak Ouosiorudeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OpPraHMYeCKOro MHpa», «IBOJIOUHSA KUBOW MPUPOABD), «IKOCUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS JUIS TPAMOTHBIX JIEUCTBUU B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
06a30BOM YpOBHE 00ECIEYMBACTCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE OOYYaIOIMMUCA CUCTEMbI 3HAHHN O OWOJOTHYECKHX TEOPHSX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUNOTE3aX, IpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TMPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MUpa, O METOJaxX Hay4YyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSX >KMBBIX CHCTEM DPAa3HOTO YpPOBHS OpTaHMU3AIlMH, BbIIAIOMIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MACH U MOJXOAOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINH;

CTAaHOBJICHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATH H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa >KMUBOM NPUPOJABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX TIPU U3yUYEHUU OUOJIOTHH;

dbopMupoBanue y oOydaromuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JEATEIHHOCTH YETOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTAHHE YOCKAEHHOCTU B BO3ZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KUBOI
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEM, COOJI0ACHUS
ATUYECKUX HOPM IMPU MPOBEACHUN OMOIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUMN ISl TOBBILICHUS YpPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOW KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOmiero oOpa3oBaHMs ~y4eOHBI MpEeaAMET
«buomorus», w3ydaemplii Ha 0a30BOM YPOBHE, SBISETCA OOS3aTCIBHBIM
y4€OHBIM MPEMETOM.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heznenio), B
11 knacce — 34 gaca (1 gac B HeAeMIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B QOpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbI, OpraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA JKU3HH», «YPOBHHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0e1K0B. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonmornueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoawl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  J1e30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue Qynkuuu aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HykJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHUH.

Huronoruss — Hayka o kierke. Kierounas teopus — mnpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAydYHOM IMO3HAHWUU. METOIbl U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUcTeMa CUHTe3a Oerka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAsA CTEHKA, MJTUKOKAJIUKC,
ux ¢yaknoun. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA H  (PYHKIIUH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHounbl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. I[lomyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHAPHUH, MacTuabl. [IpoucxoxkaeHne MUTOXOHIPHUM W TUIacTHA. Bumabl
mwiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOMAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsTopHblid LHeHTp KiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIljia3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeaeneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOE.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennoseie kuciaotsl. JJHK», «Ctpoenue
Monekyiasl AT®», «CrTpoeHue >HyKapUOTHYECKOW KIETKM», «CTpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHasi pabora No 2. «M3ydyeHue cCTpoeHUS KIETOK pPACTEHUH,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMMWISINS (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOI0 IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas (¢a3bl ¢doTocuHTe3a. Peakuuun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Otambl TpaHchsauuu. KoagupoBanue amuHokucior. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
BUpycamu. Bupyc nummynozaedpunura yenosexa (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

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

Tabmuipl u cxembl: « Tunel nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CIIN/da, 6axrepuodaray, «Pemnuxarms JHK».

O6opynoBaHnue: MOJICIN-aIIUINKallu «YnBoeHHue JIHK u
TpaHCKpUMIMsa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHoOkeHHe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KierouHbIit UK, WM KU3HEHHBIM HUKA KiIeTku. UHTepdaza u MuUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIunmonaHBIA M TalIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXEHUS OpPraHU3MOB: O€cCIoyioe | TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJBOE, TOYKOBaHHWE OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoadinne Ha CTaauax Menosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3Ha4YEHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xkemne3bl: CEMEHHUKHU U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEepMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTPOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OIioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, ractTpyisnus, opranoreres. [locramOpuonansHoe pa3Butue. Turmbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IMurHOuYHOE). BrnusHue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSI.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocombly», «Kierounsiii ukny, «Pemnukanus JJHK», «Murtos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHEY, «] aMeToreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbsl  «CriepMaTo30uabl
MJIEKONUTAIONIEro», «SlinekneTka wiekonutawmmero», «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENIb-aNIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

JlaGoparopHas pa6ota Ne 4. «M3yueHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropusi pasButuss reHetuku. Poib
LUTOJIOTUA M ASMOPHUOJIOTUM B CTAHOBJIEHUM T'€HETUKHU. Bkiag poccuiickux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPELIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHWsI  NPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MoHOruOpuIHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



MepBoro mnokojeHuss. [IpaBuino JTOMHUHUPOBAaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JlurnbpunHoe CKpeluBaHUE. 3aKOH HE3aBUCHUMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanusupyroniee CKpCILLMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl OMPEIeSICHHs] TeHOTUIIa 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUEIUICHHOMY HacjeJdoBaHHMI0O TeHoB. HapylleHue clenjgeHuss TIe€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHbsle W TeTeporameTHble opraHu3Mbl. HacnmepgoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHNBOCTH HEHACJICICTBEHHAs %
HacliecTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg u
BapualmoHHas kpuBad. Hopma peakiuu npusHaka. KoiauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHas, uiau reHOTHUIIMYECKas, M3MEHUYHMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallmoHHass W3MeH4YUMBOCTh. Kiaccudukammss MyTaiuid:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJIOTMUECKHX PsSJIOB B HACJICIACTBEHHOU
n3meHuuBoctu H. M. BaBuiosa.

BHesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuorun uyemoBexka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJorndecKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHdeckuil. COBpEMEHHOE OIpeeICHNE
TEHOTUIIA: TTOJIHOTEHOMHOE CEKBCHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomoinisio IT[P-anamn3a. HacnencTBenHble 3a00JieBaHUSA 4YeJIOBEKAa: I'EHHBIC
Oose3Hu, 00JIC3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEBIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTHKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux 0osie3He. MeInKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TIPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



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

Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LUTOTCHETUYECKAasT OCHOBAa», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCcKas
OCHOBa», «3aKOH 4YHCTOThI Tramer», «JlurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMOIEeNCTBUE aJUICNIBHBIX T'E€HOB», «l'€HeTndeckue KapTbl PpPACTECHUM,
KUBOTHBIX M YeJOBEKa», «l'€HeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY, «MoaudukamoHHass U3MEHYUBOCThY, «Hacnenosanue pesyc-
dakTopay, «['eHeTrka rpymnn KpoBu», «MyTallMOHHAsI U3MEHYHUBOCTH.

O6opynoBanue: Mojenu-anuiukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «JlurubpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpormnpenapaTt «/pozoduna» (Hopma, myTtanuu
(bopMBI KPBIITLEB M OKPACKH TeJa), TepOapuii «I"opox moceBHOM».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue wmMoaMpUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOI0 PSAla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHanu3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Mpaktuueckas pabora Ne 2. «CocrtaBieHue W aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 LEHTpax NPOUCXOXKACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOIbI CEJIEKITUU. MacCOBBIN U HHIUBHIYAIbHBIA OTOOPHI
B CEJICKIIUM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoaCTBEHHOE
ckpemmBanue — wWHOpuAWHT. Unctas nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'ereposuc, nnm rubpuanas cuna. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamnzauuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHoM JIHK u TpaHcrennnix opranu3moB. KierouyHas



uHkeHepusa. Knerounele  KynabTypel. MUKpPOKIOHAIBHOE  PAa3MHOKEHHE
pacteHnil. KIIOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHU3MOB. OJKOJOrM4Yeckue u 3tuyeckue npodiembel. MO — reHetudecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabnuupl u cxembl: Kapta «lIeHTpbI MPOUCXOXKAEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudpuauzanus», «PaboTel akagemuka
M. ®. UBanoBay, «Ilomumnongus», «O0bEKTH OMOTEXHOJIOTUNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKHX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repdapuit «CenbCcKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHblie M MpaKTHYeCKHe padoThI:

Okckypcuss «OCHOBHBIE METO/ABI U JOCTHUKEHHSI CEJEKIUH PACTEHUN W
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEIbHBIM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. IDBoIIOIIMOHHAS 0HOJIOT M.

[IpeanochIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHX HAYK.

CsugerenbcTBa 3BoONIONMU. [laneoHTOmOrMUECKrEe: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, TEPEeXOIHbIE (OPMEI.
buoreorpadguueckue: cxomctBo W paznuume (GayH U (Hirop MaTepuKkoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTEH y BCeX
OpraHU3MOB.

OpomonroHHas Tteopust Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaenéHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boiroiuu (CTI) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBostornus. [Tonmynsiius kak e1TMHUIA BUIA U SBOJIIOINH.

JIBky1ue cuiibl ((aKTophl) YBOTIOLUK BUIOB B IpUpojie. MyTalmoHHbIN
MpOIeCC M KOMOMHATUBHAS M3MEHYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust u Murparusi.

EcrectBennsiit orO0op — Hampaisitouuii gakrop sBosoruu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco6ieHHOCTh OpraHW3MOB KaK pe3yibTar 3Bosronuu. [Ipumepsl
pUCTIOCOOJICHUI Y Oprannu3MoB. ApoMopd03bl U UANOAJATI TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa30oBaHusi: reorpaduyeckoe, IK0JIOTHIeCKoe.

MakposBomtorusi. DopMmbl  BOJOIUK:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEPTeHTHasl, nmapasuienbHas. HeodpaTuMocTs IBOIIOIMH.

[Ipoucxoxnenue oT HECIEMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mroiep, A. H. Ceepiios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apoIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «ITomysstuum»,
«MyTarnuoHHasi U3MEHYUBOCTHY, «ApoMopd o3y, «Manoananranuny, «O0mas
nereHepauus», «JBmxkymue cunbl 3Bomonun», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUAO0Opa3OBaAHUE,
«IKOJOTUYECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH,
Ha0Op TUTOJIOB M CeMsH, KoJieKius «[Ipumepsl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPaBICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra mwmpa, koyuiekKuus «DopMBI COXpaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb ammiukanus «llepexpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduina» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHEeHUE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KM3HHM HA 3emuie.

JloHay4dHbBIE NPENCTABICHUS O 3apOKICHHUM XU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI >KM3HU Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosirouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP U BO3HHKHOBEHHME MPOTOKIJIECTKHU. [lepBhie KIETKU U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KMUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. Ilaneo3oiickas spa u e€ mnepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa v €€ NepUObl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

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

XapaKTepUCTUKA KJIMMAaTa U re0JIOTHYeCcKuX npoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUU U
XKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa KaK OTpaKeHHe 3BOIOLMHU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4elloBeKa. MeToabl  U3y4YeHUs
anTpornoreHe3a. CxoacTBa U pa3iauyusl  4YEJOBEKA WM KUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHUE YETI0BEKA.

HBuwxymme  cunbl  (dakTopsl) — aHTpomoreHe3a.  HacnencTBeHHas
M3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecCTBeHHBI 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.

OcCHOBHbIE CTaJUM W BETBH DBOJIIOIUMU YEIOBEKAa: aBCTPAJIOMUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHICpPTaIbCKUM,
UYenosek pasymHbiid. Haxonku MckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHHS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUsl.

Yenoseyeckne packl. OcCHOBHbIE OONBIIME pachl: €BPOTICOUTHAS
(eBpasumiickasi), Herpo-aBCTpajiouJiHasi (PKBAaTOpUalbHAas), MOHIOJIOUHAS
(azuarcko-amepukanckas). UYepTsl NPUCIOCOOJIEHHOCTH  MpeacTaBUTENEH



YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuiel u cxembl: «Bo3aukHOBeHHe CONHEUHOM CHUCTEMEI», «Pa3BHTHE
opraHuueckoro wmwupa», «PactutenpHas kietka», <« KuBOoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTeMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJCOHTOJOTUUECKUX HAXOJOK IIPEIKOB
COBPEMEHHOT0 uelioBekay, «JlpeBuenmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 0N, «UeroBeyeckue pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEeaHIepTaiblla, KPOMAHLOHIIA), CICTKA WUIIU
nU300pakeHUsT KaMEHHBIX OPYAHHM TMEePBOOBITHOTO YeoBeKa (KaMHHU-UOIMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHYecKas Ta0nuia, KOUICKIUsS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «M3yueHne ucKornaeMblx OCTATKOB PACTEHUI
Y )KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcusl «IBOJIOIUS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUIN MYy3€il).

Tema 3. Opranusmsl U OKpYyKAaKIIasi cpeaa.

OKOJOTHUsl KakK Hayka. 3aJaud W pa3liesibl  dKOJIOTUM. MeToIbl
AKOJIOTUYECKUX HCCIEIOBaHUM. DKOJIOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl oOUTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBCHHAS,
BHYTPUOpPraHU3MEHHasI.

Okonornueckue ¢akropel. Knaccudukanus skomorudeckux (HakTopoOB:
abnotnyeckue, OMOTHYECKHME M AHTPOIOTeHHBbIC. J[eMCTBHE HKOJIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAKHOCT.
®dotonepuoausM. I[lpucnocobiieHus OpraHU3MOB K JEHCTBHUIO aOMOTHUYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktoppl. Buasl  OMOTMYECKMX  B3aUMOJCHCTBUMA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuMOMo3 wu ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHHUE OUOTHYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTepPUCTHUKU Tonyssinuu. OCHOBHBIE TOKa3aTeln
MONYJISIIIUU: YUCIEHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

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

Tabmuipl u cxemsl: kapra «IIpupoansie 30Hb1 3emny, «Cpeabl OOUTaHUS
opraHusmMoBy», «Potonepuoansm», «llonynanum», «3aKOHOMEpPHOCTH poOCTa
YUCJICHHOCTH TONyJaiuu uHdy3opun-rydenskny, «llumiesbie nenmy.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGoparopHass pabora Ne 4. «BnusHHE cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSLUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Cood1miecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo01rectBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumieBasi). Bunsi-nomunantel. CBsi3u B
OuoIIEeHO3E.

Dkonoruyeckue cucteMbl (d9kocuctembl). llonarne 00 skocucreme u
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BEmIECTB U TMOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHU dKOcUCcTeMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud dSKOCHCTEMBbl: OuWomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OnoMacchl. CBOWCTBa
AKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYIsLUs, pazButue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTEMa
XBOMHOTO UM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

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

VYuenne B. U. Bepranackoro o 6uocdepe. ['panutip, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00anbHOM 3KOCUCTEeMbl. J[MHAMUYeCKOoe paBHOBeCHME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemiecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yraepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHUS B
ouocdepe. ['obanbHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

Cocy1iiecTBoBaHuE MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTixeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

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

Tabmuipl u cxemsl: «llumessie nenmny, «bHUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponusie coobmecTBa», «llenn nmutranus», «IKOJIOrHUYECKAs] MUPAMUIA,
«buocpepa u  dyenoBek», «IDKocHCTEMa UIUPOKOIUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOro Jjecay», «buoreHo3 BogoéMay, «ATPOIECHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewue
MCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
coctapistomas ouochepb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexry, «DakTOpbl PATMOAKTUBHOTO 3arpsisHeHHS Ouocdepnl», «OO0mas
CTpyKTypa Ouocheps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyroopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOIEH.

O6opynoBanue: MoJieTb-anIuIMKanus « TunnyHbie OMOIEeHO3bIY, repobapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos»,  «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W >KMUBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
onHoro Buaa, KpacHas kuura Poccuiickoit ®eneparuu, H300paxeHUs
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIOIIMMHUCA MPOrpaMM CpeAHero oOiero o00pa3oBaHUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3ylbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHS
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh U CIHOCOOHOCTh  OOyYarOIIMXCS
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO O0Opa3OBaHUs, HAJIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «bHonorus» JOCTUrarTCs
B €JMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH TIOBEJICHHSI U  CIOCOOCTBYIOT — MpoIleccaM  CaMOIIO3HaHMS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOIO YBaXXEHHUS, OCEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJHEAUIO M TPAAUUMAM MHOTOHAIlMOHAJIBHOIO Hapoza
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAKOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUU,
COOTBETCTBYIOIIUX TPAJUUMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHU BOCHUTATEIBHON MNESITEIHLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW HESATEIBHOCTH MPHU CO3JaHUHU
y4€OHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YUUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOIO
OTHONIEHUS] K MHEHHIO OIIMOHEHTOB NPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHXKEHUsIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiHas yoexxIEHHOCTb, TOTOBHOCTh K CIY)K€HUIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OLICHMBATH CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEU CEMENHOW KU3HU B COOTBETCTBUHU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

MOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBUS KWUBOW MPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIy YHs:

NMOHUMAHUE W peaau3alus 3J0POBOTO M 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHAYaJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTHh K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOMU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepaM mnpodecCHOHAIBHON eATeIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 1eJeco000pa3HOEe OTHOUIEHHE K MPUPOJE KaK HUCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLIEHKM KX BO3MOXXHBIX HOCIEIACTBUN IS
OKPYKAIOILIEN CPEBI;

OCO3HAaHME II100aJBHOTO XapakTepa 3KOJIOTHYECKUX MpoOsieM U MyTed ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS TpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSITUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOMN Ccpefie, YMEHUE NMPOTHO3UPOBATH HEOJATONPUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYME PA3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HKOJIOTHYECKON
KyJbTYphl, OMNBITA JAESITEILHOCTH AKOJOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOWM M UMUTATENIbCKOM KYJIBTYpPbl KaK CpeIcTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe CneluPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(opMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEIOCTHOTO
NpeJCTaBIeHUs 00 OKPYXaloIleM MUpE Kak O €IUHCTBE IPUPOJIbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecrnedeHns: HOBOTO YPOBHSI Pa3BUTH MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pecypcHble MpPOOJIEeMbl  pa3BUTHUSA
YeJI0OBeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecriedyeHHss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OWOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXcCs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJb3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JelaTh 00OCHOBAHHBIC 3aKIIOUEHUS] HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIIMNXCS TAHHBIX C LEJbI0 TTOJIYYEHUSI TOCTOBEPHBIX BHIBOIOB;

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

OCO3HAHUE IICHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JIEITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOICHAyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CICHUPHUKY
METOJIOB TO3HAHUS, MCIOIB3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO,
SHEPrus, SIBJICHUE, MPOIEeCC, CUCTEMAa, HAy4YHBIM (akT, IPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAONIOACHUE, H3MEpPCHHE,
OKCIEPUMEHT U JIPYTUX), YHUBEpPCaJIbHbIC y4eOHbIe NEUCTBUSA
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (HyHKIHOHATBFHON TPAMOTHOCTH M COLMAIBLHON KOMIIETEHITUU
0o0ydJaromuxcs, CHOCOOHOCTh OOYyYaloIMXCS  HCIOIb30BaTh  OCBOCHHBIC
MEXKIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAJbHbBIC
y4eOHbIC IEUCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOEHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus OJDKHBI OTPAXKATh:

OBjajleHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE TeHCTBUS:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIEHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpEeAEsATh LEIH JESITEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

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

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a Takke TMPOTUBOPEUMM Ppa3HOrO0 POJA, BBIABICHHBIX B  Pa3IMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YIABTATOB LIENIAM, OLICHUBATh PUCKH MOCIEACTBUN IEITEIBHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIbCKOM u MPOCKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY THOUCKY METOJIOB PELICHUS MPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITIO3HAHUS;

VICIIOJIb30BaTh PA3JIMYHBIE BHUIbBI JACATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUTh W (POPMYNIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BATEIBHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMeTPhl U KPUTCPUHU PEIICHHUS,

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IEJICHAPABIICHHBIN TTOWCK MepeHOca CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIX0/IbI M PEIICHMS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CIIOBapsiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyeckoi uHOOpPMAIMKM, HEOOXOAUMON Il  BBIMOJTHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
ouonornyeckoii wuHpopmaruu (cxembl, TpaduKd, TUATPAMMBbI, TaOJIHUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBIISITh KOMMYHHKAallUd BO BceX cdepax KHU3HHU, aKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUN APYTUX YIaCTHUKOB JHAIIOTA WIIA JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W HUCIIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJAHOW U
WHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHUS MTPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOMU PabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3ITHUHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATb  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIINIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YNbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU Il OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIICHHS II0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI W ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3yJbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMH JIPYTOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyueckne Juisi y4eOHOro TpeaMera
«buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHUI MO OCBOCHHMIO,
UHTEpIpETallMd W TNpeoOpa3oBaHUIO 3HAHUM, BUJIIBI JIESITEIBHOCTH IO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE€ B PEANbHBIX >XU3HEHHBIX CUTyalHUsIX, CBS3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOEHUS YueOHOTO npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa W HAYYHOIO MHUPOBO33PEHUS, O BKIAJE
POCCUUCKMX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPaMOTHOCTH YEJIOBEKa JIJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COJICp>KaHUE OMOJIOTHYECKUX TEPMUHOB M MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB M IPEBpaIlCHHE
SHEpPruu), TroMeocTa3 (CaMOperysslusl), ypOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HAaCJIEICTBEHHOCTD,
W3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JIaraTb OHOJIOTUYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAs, ILIEHTpaJbHas JOTMa MOJEKYJIsIpHON Ouosoruu), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKACHUS KyJIbTypHbIX pactenudd H. . Baswiopa), omnpenensiTsh
IPAHUIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOII0IeHHE
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alns U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXY HCCIEAYEeMBbIMU BEIWYMHAMHU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yABTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJECIATH CYIIECTBEHHBIE NIPU3HAKNA BUPYCOB, KIIETOK IMTPOKAPHOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MPEBpAIEHUs YHEPTUU B KJIETKe, (DOTOCHHTE3A,
IJIACTHYECKOTO0 M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE TPUMEHSTh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTUIECKUX
MIPOLIECCOB U SIBJICHUM, ISl MPUHATHS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKPYXKAIOUIUX JIIOJIel, COOJIOJeHUsI HOPM TIpPaMOTHOTO TOBEJAEHUS B
OKpY’Karouien NpupoaHoOi cpene, NOHUMaHWe HEOOXOIMMOCTH UCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTMH JJi1 paluOHAIBHOIO
MPUPOAOIIOIB30BAHUS;

YMEHHE peliaTh 3JEMEHTAapHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpELMBaHUE, CLUEIJIEHHOE HACIEJOBaHUE, COCTABISATH CXEMBbI
MOHOTMOPHUIHOTO CKPEILIMBAaHUA JJIsl IPEACKA3aHMsI HACJIEIOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKJIIOYAIOLIYIO0 TICEBJOHAYYHBbIE 3HAHUA U3
pa3IUYHBIX HMCTOYHUKOB (CpeicTBa MaccoBOW HH(OpManuu, HAy4dyHO-
NOMYJSIPHBIE MaTepHallbl), ITHUYECKHE ACHEeKThl COBPEMEHHBIX MCCIIEOBaHUMN B
Ouosoruu, MeauIMHe, OMOTEXHOJIOT U H;

yMEHHE CO3/7aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIICHMS,
o000mass Ouojmornueckyro HHGPOPMAIMI0 W3 HECKOJBbKUX HCTOYHUKOB,
IPaMOTHO MCTIOIb30BaTh MOHATUHHBIN anmapat GuOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kaacce IOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJM OMOJOTMH B CHCTEME
HAyYHOI'O 3HAHUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-Hay4YHON KapTUHBI MHpPa U HAyYHOI'O MHPOBO33pPEHHUS, O BKIAJE
POCCHUHCKHUX U 3apyO€XHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HECHHbBIX 33]1a4;

YMEHHE pacKpbIBaTh COJECP)KaHUE OMOJOTHYECKMX TEPMHHOB M MOHSATHUI:
BUJ, TONYJSALUs, TEHO(POHI, OHBOJIOLUA, MABWXKYIIHE CHIbl ((aKTOpbI)
ABOJTIOIINH, MIPUCITIOCOOJICHHOCTh OpraHH3MOB, BUJI000pa3oBaHue,
9KOJIOTHYeCcKue (PaKTOPbI, FKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHBI, PEIYLICHTHI,
IIETIH IMATAHMS, PKOJOTHUeCKas MupaMuaa, OMoreoreHos, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpPHUS 3BOJIOIUH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HaNpaBICHUN U
nytei 3Bomtonuu A. H. CesepiioBa, yuenus o 6mocepe B. 1. Bepnaackoro),
OTIpEENATh TPAHUIIBI X TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOI'O TO3HAHUS B OMOJIOTHU: HAOII0IEHUE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHu3allvs U IPOBEIACHHE
OMOJIOTMYECKOTO  DKCIEPHUMEHTAa, BBIABWKEHHE  THUIOTE3bl, BBIABICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMCHHE
JIeaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPHU3HAKH CTPOCHUS OMOJIOTHYCCKUX
OOBEKTOB: BWJIOB, MOMYJAIWN, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B U HIKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OpPTaHW3MOB, JEUCTBHS DKOJOTHYSCKUX (HaKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIECTB U OMOTreOXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C Leibi0 oOecredeHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, MOHMMaHUuEe HEOOXOIMMOCTH HCIIOJIb30BaHHsI
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJeMEHTapHbIe OMOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePeHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHE BBITIOJHATH Ja0OPAaTOPHBIE U MPAKTHYECKHE PabOThI, COOIIOIATh
paBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO
OHMOJIOTMUYECKOTO COJCPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHKOB (CpeIcTBa MaccoBOM wWH(MOpManuu, HAyIHO-
NOMYJIIPHBIE ~ MaTepUaNIbl), pacCMaTpUBaTh TJO0OAJIbHBIE JKOJOTHYCCKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOIbBKHUX HCTOYHHKOB,
TPaMOTHO MCTIOJIB30BaTh MOHATUHHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LH(POBbIE)
Konrpoiasbubie | IlpakTuyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
JKuBple crcTeMBI M UX OpraHU3aLus 1 https://m.eds00.ru/5ST7SVKFTX
X o
3 FNIIHECIIR SOCTER 1 CIpOSIe 8 1 1 https://m.edsoo.ru/YTLWW9JEO
KIJIETKH
4 KusaeneaTeabHOCTh KIIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 AMHONCIHE T HIIMBHIAIPHOS 5 1 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD H HEMEHAHBOCTD 8 1 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKIILL OPTaiH3MOR. LICHOBH 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PezepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
I[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne n/m Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIMHKHOBCHHC 1 PasBHTHE KUIHH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 Opraau3Mbl ¥ OKpYy>KaroIias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 QODIIECTBA 1 JKOJOTHICCIIE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PeszepBHOE BpeMs 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10 34 95
[TPOTPAMME '



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYeckue
padoThI

Jara
HU3y4YeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buosorus B cucreme Hayk

https://m.edso0.ru/02T4D1UI5

MeTo 1Bl TTO3HAHUS KUBOH
npupoel. [IpakTudeckas
pabota No 1
«HMcnosnp30BaHne pa3IM4HBIX
METOJIOB TMPU U3yICHUHT
OMOJIOTHYECKUX 00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue cucTeMsl,
MPOIIECCHI U UX M3yUEHHUE

https://m.edsoo.ru/A7VOYD215

XUMHYECKUI COCTaB KIETKH.
Bona n MmuHepanbpHbIe COJH

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0enKoB

https://m.edsoo.ru/V33JINUW5W

DepMeHTh —
OMOJIOTHYECKHe
KaTajan3aTophbl.
Jlaboparopnast pabota No 1
«M3yueHune KaTaauTHIECKON
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMUIasbl WK

0.5

https://m.edsoo.ru/VBPPPBGCD



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

KaTtasas3bl)»

Yrnesoasl. JInouasl

https://m.edso0.ru/OJ7NFITI15

HyxknenHoBbIE KHCIIOTBI.
ATOD

https://m.edsoo.ru/\WOELRA9B3

Hctopus u metoasl
W3YYEHHUS KIIETKU.
Kiterounas teopust

https://m.edso0.ru/JXQMJOGM3

10

Knetka kak 1esoctHas
JKHUBasjgd CUCTEMA

https://m.edsoo.ru/XDCLRAF1Q

11

Crtpoenune sykapuoTHYECKON
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHUSI KIIETOK PACTCHUH,
YKUBOTHBIX, TPUOOB 1
OaKTepuil 01 MUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHICAHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEH BELIECTB WIH
MeTadOoIM3M

https://m.edsoo.ru/LOB3I3XYZ

13

dorocuHTE3. XEMOCHUHTES

https://m.edsoo.ru/\VV882FDGSF

14

DHepreTuyeckuii o0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN IUKIT KIETKU.
Jenenue knetku. MuTos.
JlaGopaTopnas padota Ne 3
«Habmoenne MuTo3a B

0.5

https://m.edsoo.ru/CO1LNPWLF4



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

KJIETKaX KOHUMKA KOpeIlKa
JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

16

Buocunres 0enka. Peakuus
MATPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpaucnsus — Ouocunres
Oenka

0.5

https://m.edsoo.ru/TFDKDDWWM

18

Heknerounsie Gpopmbl kU3HU
— BHUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

DopMBbI pa3MHOKEHHUS
OPraHu3MoOB

0.5

https://m.edsoo.ru/2JLXB4A0OR

20

Meiio3s

https://m.edsoo.ru/5SNUXK0X86

21

OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Ormio10TBOpEHKE.
JlabopaTtopnas pabota Ne 4
«3yuyeHue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

0.5

https://m.edsoo.ru/C29L4DXB8

22

I/IHI[I/IBI/II[yaJ'II)HOC pa3BUTHUC
OpraHnu3mMoB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYNBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJieI0BaHUs TPU3HAKOB.

https://m.edso0.ru/YYQSGOWI2



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

Monorubpuanoe
CKpCIIUBAHHE

25

JluruOpuiHOE CKpeIBaHue.
3aK0oH HE3aBUCUMOTO
HACJICIOBAHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuenjgeHHoe HacleI0BaHue
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS
y 1p030(HIIEI HAa TOTOBBIX
MHUKpOTpenaparax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

I'eneTnka mouna.
HacnenoBanue npusHakos,
CLIEIUIEHHBIX C [TOJIOM

https://m.edso00.ru/3GYGV47YM

28

N3MeHYnBOCTD.
Henacnencrsennas
U3MEHYUBOCTD.
JlabopaTopHas pabota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacneacTteenHnas
N3MCHYHNBOCTD.

0.5

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

Jlaboparopnast padota Ne 7.
«AHaM3 MyTanun y
Ip030(UITBI HAa TOTOBBIX
MHUKpOIIpernaparax

30

T'eneTuka uenoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHBIl ypOK.
O06o01enue o TeMe
«HacnencTBEeHHOCTD U
W3MEHYUBOCTh OPraHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

Cenekuus Kak HayKa u
porecc

https://m.edsoo.ru/3128P3L.98

33

MeToapI M TOCTHKEHUS
CEJIEKIIMU PACTCHHI 1
JKMBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34

broTtexHomorHs Kak oTpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9EG2K

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOJIIOIMS U METOIBI €€
W3YYCHUS

04.09.

https://m.edsoo.ru/6KWQ9IKBKU

Hcropus pazsutus
MIPEACTABICHUI 00 YBOTFOIIUN

11.09.

https://m.edso0.ru/0SWC47S5SX

MukposBonronus

18.09.

https://m.edsoo.ru/TOFAUE4ZP

[Monmynsuus kak
JJIEMEHTapHAs eIMHUIIA BUJIA
u sBomtonuu. JlabopartopHas
pabota Ne 1 «CpaBHeHUE
BUJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

25.09.

https://m.edsoo.ru/D3UCLTSOF

JIBYOKyIIME CUIIBI
(a;meMeHTapHbIe GaKTOPHI)
ABOJIIOLINH

02.10.

https://m.edsoo.ru/SEH6CNOWI

EctecTBenHbIi 0TOOD U €ro
hopmbI

09.10.

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOITIOIMH:
MPUCTIOCOOJICHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHue.
JlaGopaTopnas padora Ne 2

0.5

16.10.

https://m.edsoo.ru/\WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

«Onucanue
MIPUCTIOCOOJICHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO XapaKTepay

Hamnpasnenus u nytu

8 23.10. https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOJTIOIUH

9 HeoOpatumocTs 3BoIOIINHN 06.11. https://m.edsoo.ru/CLA9VC5JJ
Hcto 3 a 3emiie

10 ropud )KH o H wIeH 13.11. https://m.edsoo.ru/MJYY1MVX7
METObI €€ I/I?)y‘IeHI/IH
T'unores OHCXOXKIE

11 HHOTESBI TIPOHCXOACICHIA 0.5 20.11. https://m.edsoo.ru/EKNHXBOS?2
>KW3HU Ha 3eMiie
Pas € XKI3 a 3emiie o

12 BHTHC FRUSHH H ve 0.5 27.11. https://m.edsoo.ru/ECINSTF62
3paM U MeproIamMm
OCHOBHBIE ATAIbI YBOJTIOLUH
PacCTHTEIHLHOTO U dKUBOTHOTO

a. [Ipa eckas padbora

13 MHP paKtireckas pabot 0.5 04.12. https://m.edsoo0.ru/7K1LYOSCT
No 1 «3yueHue uckomaembIx
OCTAaTKOB PacTCHUU U
JKUBOTHBIX B KOJUIEKLIUAX)>
C

14 OBPEMCHHAT CHCTEMA 11.12. https://m.edsoo.ru/WSEXN9YAK
OpPraHMYECKOTO MHUpa
DBOIIOLMS YEJIOBEKA

15 H 18.12. https://m.edsoo.ru/ADV3JERUE
(anTpOMIOTCHE3)

BroKyIue cribl ((hakTopsl

16 A ym (@ pe1) 0.5 25.12. https://m.edsoo0.ru/D7JZMBYPQ
aHTpOTIOTeHe3a

17 OCHOBHBIE CTaJIUH DBOIIOLIUHA 15.01. https://m.eds00.ru/14G19MQ4K



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

YCJI0BCKa

18

Yenoseueckue pacel U
IIPUPOJHBIE a1alTalluu
4eJ0BeKa

22.01.

https://m.edsoo.ru/XL7QKC5PK

19

Pesepubriit ypok. O600mieHne
o TeMe «BO3HUKHOBEHHE U
pa3BI/ITI/Ie JKN3HU HA 3€MJ'I€>>

29.01.

https://m.edsoo.ru/R6L7VY2GB

20

DKoJoTus Kak HayKa

05.02.

https://m.edsoo.ru/K46 KON56I

21

Cpensl oOuTanus u
sKOJIOrHueckre (hakTopbl

12.02.

https://m.edsoo.ru/DCOIEUICY

22

AlGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota No 3.
«Mopdonornueckue
0COOEHHOCTH PACTCHHH W3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas padota Ne 4.
«BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

0.5

19.02.

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue GpakTopsl

26.02.

https://m.edsoo.ru/A6Z8MGNQOR

24

OKOJIOTHYECKHE
XapaKTEPUCTUKHU MOMYJISALNH.
[IpakTiueckas pabora Ne 2
«IloxcuéT mIoTHOCTH
MOMYJISLUNA pa3HbIX BUIOB
pacTeHun»

0.5

05.03.

https://m.edsoo.ru/X42J6 ABRN

25

Coo0bmiecTBa OpraHu3MoB —

12.03.

https://m.edso0.ru/0T2K1PNGZ



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

OHOLIEHO3

DKOJIOTUYECKUE CUCTEMBI

26 1 19.03. https://m.edsoo.ru/S1LIRWZMR
(3x0cuCTEMBI)
OCHOBHBIE [TI0Ka3aTEIN

G

27 JKOCHCTEMBT Kf) floriHecKue 1 26.03. https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucteM. CyKueccust

28 [TpupoHBIE SKOCHUCTEMBI 1 0.5 09.04. https://m.edsoo.ru/WIDMMUBC5

29 AHTPONOT€HHBIE SKOCUCTEMBI 1 16.04. https://m.edsoo.ru/WRS65U3WC
b — o

30 mochepa — raodanbras 1 23.04. https://m.edsoo.ru/2X1VG5Q18
JKOCHCTEMA 3eMIn
3

31 AKOHOMEPHOCTH 1 0.5 30.04. https://m.edsoo.ru/\V5JT6B38Z
CyIecTBOBaHUs Orochepbl
q o

32 C0BEUECTBO B bHochepe 1 07.05. https://m.edsoo.ru/HXCDHPXDJ
SeMun
C

33 OCYHIECTBOBANHE TPHPOJIBT 1 0.5 14.05. https://m.eds00.ru/187G37606
H YeJI0BEYECTBA
PesepBHbIil ypok. O600mmeHne

34 TeMmbl «CooO1IecTBa 1 21.05. https://m.edso0.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBD

OBILIEE KOJIMYECTBO YACOB 34 55

I10 ITPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJIU OMOJIOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTHUHBI MHUPA M HAYy4HOTO
MHPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH; (YHKIMOHAIBHON T'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA )KU3HCHHBIX 3aj1a4d

YMeHue packpbiBaTh COJEp)KaHHWE OHOJOTHYECKUX TEPMUHOB U
TOHSATHN: KU3HB, KJIETKA, OPTaHU3M; MeTa00JIn3M (OOMEH BEIIECTB
Y TIPEBPAIEHNE YHEPTHH ), TOMEOCTa3 (CaMOPETYISINs), ypOBHEBAs
OpraHu3anus KHUBBIX CHUCTEM, CaMOBOCITPOU3BEICHNE
(penponykumsi), HACJICICTBEHHOCTh, HW3MEHYHBOCTh, pOCT |

pa3BUTHE

YMenune  u3naratb  OHMOJIOTHYECKHE  TEOpuH  (KJIETOYHas,
XpOMOCOMHas1, MyTarmoHHas), 3akoHsl (I'. Mennens, T. MopraHna,
H.M. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpazus U
MPOUCXOXKACHHUS  KyJIbTypHbIX pacteHuid H.M.  BaBwiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaJ€Tb MCTOAAMH HAYYHOI'O IIO3HAHHA B ouoJiorun
(Ha6J'IIOI[eHI/Ie " OIIMCAaHUC KMBLIX CUCTEM, IIPOLCCCOB U HBHCHHﬁ;
OopraHus3anvsa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCINYMHaAMH, 00BsICHEHHE INOJTYYCHHBIX
pEe3yIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3dKOHOB; YMCHHC JCJIaTb BbBIBOJAblI HAa OCHOBAHHU IIOJTYUCHHBIX

pEe3yNnbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICTIATH CYHICCTBCHHBIC IIPU3HAKU BHPYCOB, KIICTOK
IMPOKapuoOT H JOYKApUOT, OHAHOKIICTOYHBIX W MHOTOKJICTOYHBIX
OpraHnu3MOB; 0COOCHHOCTHU mpoucccoB oOMeHa BCIICCTB H

OpeBpaliCHus SHCPTUU B KIICTKE, (I)OTOCI/IHTGSa, MMIACTUYCCKOTO U




SHEPreTHYEeCKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OHHOI[OTBOpeHI/ISI, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJIbHOI‘O paSBI/ITI/IS'I

opraHu3Ma (OHTOI'€HE3)

YMeHue mpUMEHSATh NOJYy4YEHHbIE 3HaHUS I OObSCHEHHUS
OMOJIOTMYECKUX  IPOLIECCOB W SIBJICHUN, Ui TNPUHATUSA
IPAaKTUYECKUX PEIICHWH B IIOBCEAHEBHOM JKM3HH B LEIAX
obOecrieyeHnss 0E30MAaCHOCTH CBOETO  3/I0POBBbSI M 3JI0POBBS
OKPYKAIOIKX JIF0/IeH, COOMI0OAEHNSI HOPM IPaMOTHOTO TOBEJCHUS B
OKpYXalollled MPUPOIAHON cpene; MOHUMaHHE HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JIOCTW)KEHUH  COBpEMEHHOM  Ouosnoruu u

OMOTEXHOJIOT U JUIsl pallMOHATIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTapHbIe TEHETUYECKHE 3aa4i Ha MOHO- H
JTUTHOPUTHOE CKpEIIUBaHuE, CIIEIUICHHOE  HacleJ0BaHuE;
COCTaBJSITh  CXEMBl  MOHOTHOPHIHOTO  CKpEIIWBAaHHS  JUIS

IpeACKa3saHuA HACJICAOBAHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHBIE U TpakTUYecKue paboThl,
cobOmoaTh TpaBuia Mpu paboTe ¢ y4yeOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHYECKHM  OLIGHMBAaTh M HMHTEPIPETHPOBATH
“HPOpMAIIUIO  OMOJIOTHYECKOTO  COJCPKAHUs, BKIFOYAIOIIYIO
TICeBJIOHAYYHbIE 3HAaHUS W3 Pa3IU4HbIX HCcTOYHMKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl); ATHYECKUE aCTIeKThI
COBPEMEHHBIX  HCCIEIOBaHUW B OHOJOTHHM,  MEIUIIMHE,

OMOTEXHOIOT MU

10

YMeHue co3naBaTh COOCTBEHHBIC ITUCBbMEHHBIE U YCTHBIC
coobmieHus, 0000mas OHOJOTHMYECKYl0 HMHPOpMALUIO U3
HECKOJIBKUX HCTOYHHKOB, I'DAMOTHO HCIIOJIb30BaTh IMOHSATHHHBIN

alrapar ouoJoruu

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0ero 00pa3oBaHus

1

C(I)OpMI/IpOBaHHOCTB 3HaHUM O MECTE U poJin OHOJIOTUH B CHUCTEME




HAyYHOTO 3HAHMUA €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KApTHUHBI MHUPAa M HAy4HOTO
MHUPOBO33PEHHUS; O BKIIAJE POCCHHCKHX M 3apyOeKHBIX Y4EHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH; (YHKIIMOHAIBHON TPaMOTHOCTH

YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3a/ia4d

YMeHHne pacKkpblBaTh COJEpKaHUE OMOJIOTHYECKHX TEPMUHOB M
TOHATHI: BUJ, TOMYJISIINS, TeHO(MOH]T, SBOIOLHS, IBUKYIINAE CHIIBI
(bakTOpel)  SBOJIOLMM,  MPHUCHOCOOJICHHOCTh  OPraHU3MOB,
BUJI000pa30BaHUEe,  HDKOJIOTMYECKHUE  (PAKTOpbl,  IKOCHUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBI,  pPEAYIEHThl, IeNu  MUTaHus,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMmeHnue uznaratb OMOJIOTMYECKUE TEOpUH (IBOJIIOLMOHHAS TEOPHUS
Y. JapBuHa, CHHTETHYECKass TEOpUsI OHBOJIIOLMHU), 3aKOHBI H
3aKOHOMepHOCTH  (3apoapimieBoro  cxoictBa K.M.  Boapa,
YepeIOBAaHMS TIJIABHBIX HAIlpaBiIeHWW M myTed sBosronuu A.H.
CeseprioBa, yuenuss o 6uocepe B.. Bepnanackoro), onpenaensrs

T'paHUIbl UX IPUMEHUMOCTH K ) KUBBIM CUCTEMAaM

YMeHune BiaJeTh METOJaMH HAydHOTO II0O3HAHUS B OHOJIOTHH
(HabmroIeHne M OMMCAHUE KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI;
OpraHu3aisi ¢ TPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHUE  THIOTE3bI, BBIABICHHE 3aBUCUMOCTH  MEXIY
UCCIICTyEMbIMU BEJIUYHMHAMH, 00BsICHEHHE MOJTY9CHHBIX
pe3ylnbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX IIOHATHH, TEOPUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI Ha OCHOBAHHUM IOJIYYCHHBIX

pe3ynbTaToOB)

VYmenune BBIACIATD CYIICCTBCHHBIC IMPpHU3HAKH CTPOCHUA
OMOJIOTHYECKUX OOBEKTOB: BHIOB, nonynﬂunﬁ, MMPpOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, 6I/IOFGOHGH030B n 3KOCHCTEM,
0COOEHHOCTHU IIpoueccoB HaCHeHCTBeHHOﬁ HU3MCHYHNBOCTHU,
CCTCCTBCHHOI'O 0T6opa, BI/II[OO6pa3OBaHI/I$I, HpI/ICHOCO6J'IeHHOCTI/I
OpraHnu3MoB, JIENCTBUSA SKOJIOTHYSCKUX Q)aKTOpOB Ha OpPraHU3MBbI,
IepeHoCa  BCIICCTB u INOTOKa SHCPrunu B OKOCHCTEMaAX,
AHTPOIIOTCHHBIX W3MEHEHHI B DJKOCHCTEMaX CBOEM MCCTHOCTH,

KpYroBopoTa BCIICCTB U OMOreOXUMHUECKUX IMUKJIOB B 61/100(1)epe

YMmenue INPUMCHATL IIOJYYCHHBIC 3HAHUA  JIA 0OBSICHEHHS

OMOJIOTHYECKUX mpoueccoB u HBHCHHﬁ, JJIA IMPUHATHA




IIPAaKTUYECKUX PEIICHUHA B IIOBCEJHEBHOM JKU3HH B LEIAX
oOecrieyeHnss 0GE30MAaCHOCTH CBOETO 3JI0POBbSI W 3JI0POBBS
OKPYXKAIOIIUX JIFOJIeH, COOMI0IEHHSI HOPM I'PaMOTHOTO TIOBEJICHUS B
OKpYXalollled MPUPOJHON cpele; MOHUMaHWE HEeOOXOAUMOCTH
UCIIOJIb30BAaHUSl  JIOCTIDKEHUH  COBPEMEHHOM  OHoJorMu IS

paloHaJIbHOI'O MPUPOAOIIOJIb30BaAHUS

YMeHue  pemarb  3J€MEHTapHble  OHOJIOTMYECKHE  3ajaud,
COCTaBJISITh CXEMBI MEPEHOCA BEIIECTB W SHEPTHHU B IKOCUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINONHATH J1a0OpaTOpHbIE W TpPaKTUYECKHEe paboThl,
coOnroAaTh mpaBuia NMpu padoTe ¢ y4eOHbIM U JabOpaTOpPHBIM

000py1I0BaHHEM

YMeHue - KpUTHMYECKH  OLIEHMBAaTh M HMHTEPIPETHPOBATH
nHpopmanio  OMOJIOTUYECKOTO  COJEpXaHHsS, BKIIOYAIOLIYIO
MICEBJIOHAYYHbIE 3HAHHUA W3 pa3IMuHbIX HcTouHHKOB (CMU,
Hay4yHO-TIOMYJISIPHBIE MaTepualbl); paccMaTpuBaTh TIJI0OaIbHBIE
9KOJIOTUYECKHE TIPOOJIEMBl COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO

10

YMmenue co3nmaBaTh COOCTBEHHBIC IUCHBMEHHBIC U YCTHBIC
cooOmieHus, 0000mas OWOJOTHYECKYI0  HHGOPMAIMIO U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSTHHHBIN

alrapar OouoJIoruu




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupoze. Ponb OGuonoruu B (GopmMHpOBaHUN

COBPEMEHHOU HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYeCKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOW pUPOb! (HAOIIOAEHNE, SKCIIEPUMEHT, ONKUCaHUE,
U3MEpeHue, KiaccupuKalys, MOIECIUpOBaHME, CTaTUCTHUYECKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 UX opraHusanusa

2.1

XKusble cuctemsl (OMoCcHCTEMBI) Kak IpeaMeT u3yueHus: 6uonoruu. CBoiicTBa

OMOCHCTEM B UX pazHOoOOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJICKYIAPHO-TCHETHIECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, TOMYISIIMOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKUE HIIEMEHTHI: MaKpOAJIEMEHTBHI,
MHKpPOd3JeMeHThl. Boma w MuHepanabHble BemecTBa. DYHKIIMU BOJABI H

MHUHEPAJIBbHBIX BEIICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

Bbenku. CoctaB U cTpocHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OCIIKOB.
HesamenumMble ¥ 3aMEHHMMBbIE AMHHOKHCIOTHL. AMMHOKHCIOTHBIA COCTaB.
YPOBHH CTPYKTYpBI OCITKOBOM MOJIEKYJIbI (TICpBHYHAS, BTOPUYHAS, TPETHIHAS
Y 4eTBEPTHYHAS CTPYKTypa). XUMUYECKUE CBOWCTBA OeIKOB. brojornueckue
GbyHKIMH OENKOB.

depmeHThI — OroJlornueckne KaTanu3aTtopbl. CTpoeHue pepMeHTa: aKkTUBHBIN
ueHTp, cyoctpatHas crneuuduuHocTb. Kodepmentsl. Butamunbsl. OTnudus

(I)epMeHTOB OT HCOPTaHNUYCCKUX KATaJIN3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuabl  (TJIrOKo3a, pubo3a U J1e30KCHpub03a),
aMcaxapuibl (caxapo3a, JIaKTo3a) M IoJucaxapuibl (Kpaxmain, TJIMKOTEH,
LeIIro03a). buonornyeckue GyHKIMK YTiIeBOIOB.

Jlunuasl:  TpUrIMLEpUIbl, crepounbl, ¢ochonunuael. 'mapodunabHoO-

ruspooOHbie cBoiicTBa. buonoruueckue ¢ynkiuu nunuaoB. CpaBHEHHE




YrJjicBO10B, OCJIKOB H JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hykneunosele xucnorsl: JHK wu PHK. Hyxneoruasr — MoOHOMEpSI
HYKIIeMHOBBIX KucioT. Ctpoenne u ¢pynkiun IHK. Crpoenne n dyHkumn
PHK. AT®: ctpoenue u pyHKIMH

3.5

Hwuronorusa — Hayka o kietke. Knetounas teopust. MeTo bl U3ydeHUsT KIETOK

3.6

Knetka kak nenoctHas xuBas cuctema. OOIMe NpuU3HaKky KIETOK: 3aMKHYyTas
HapyxHas MmemOpaHna, mosekyisl JIHK kak reneruueckuil anmapatr, cucrema

cUHTEe3a OeJIKa

3.7

Tunel kieTtok: sykapuoTHUeckas U Hpokapuotuueckas. (OcoOeHHOCTH
CTpOEHHUSl IpoKapuoThueckoil kieTku. Kierounas creHka Oaktepuil.
CrpoeHue sykapuoTHueckod KiaeTkH. OCHOBHBIE OTJIMYUS PACTUTENILHOM,

KUBOTHOM M I'pHUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTE€HKA, TIMKOKAIMKC, WX
¢byukimu. [InazmaTuueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. LuTtomnnasma
u e€ opraoupl. OqHOMEMOpPaHHBIE OPTaHOMIBI KJIETKHU: SHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapar T'ombmku, mm3ocombl. [loyaBTOHOMHBIE OPTraHOUWIBI
KJIETKU: MUTOXOHJIpUH, TuIacTUAbL. [IponcxokieHrne MUTOXOHIPUN U TUTaCTH/I.
Buaer mnactua. HememOpaHHbIe OpraHOUWAbI KIETKU: pUOOCOMBI, KIE€TOUHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOMI0B KIETKU. BritoueHus

3.9

SAnpo — perymsTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000JouKa,

KapuoIiuiasMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KIJICTKHU

4.1

OOmMeH BemecTB, WM METa00IM3M. ACCUMUIIANINA (TJTACTUYSCKUNA OOMEH) U
JTMCCUMWIALUS (SHEPreTHYECKHA 0OMEH) — JIBE CTOPOHBI €IMHOTO ITIpoIiecca
Metabonmu3Ma. Tumbl oOMEHa BelIeCTB: aBTOTPO(HBIA M TeTEPOTPOQHBIM.

Ponb ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPALCHUH SHEPTUU B KIIETKE

4.2

®orocunre3. CBeroBas u TemHOBas (a3pl Qorocunre3a. Peakuun
doTtocunTeza. DPdeKkTuBHOCTh (oToCcHMHTE3a. 3HadeHHe (OTOCUHTE3a I
KU3HU Ha 3emie. BrusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
TIOBBIIIEHUS €T0 MPOJAYKTUBHOCTU Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UPYIOIINe OaKTepuu. 3HAUCHHE XeMOCUHTe3a s

JKA3HM Ha 3emiie

4.3

3HepreTI/I‘{eCKI/Iﬁ OOMEH B KJICTKE. Pacmiennnenne BCIICCTB, BBIJICICHHUC H

AKKYMYJIMPOBAHUEC OHCPIruM B KIICTKE. OTalbl OHEPTCTUYCCKOTO oOMeHa.




I'mukonus. BpO)KCHI/IC " €ro BUIbI. KI/ICJIOpOI[HOG OKHCJICHHUC, UJIN KJICTOYHOC

npixanue. DPPeKTHBHOCT IHEPTETUIECKOT0 0OMEeHa

4.4

Peakium marpuuHoro cuHTe3a. l'eHermueckas wunHpopmamms u JIHK.
Peanuzamus renernueckoin nHpopmanuu B KieTke. [ eHETHUECKUil KO U €ro
corictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmanms —
ouocunres Oenka. KomupoBanne amuHokucinoT. Ponbs pubocom B OnocuHTe3e

Oenka

4.5

Heknerounsie Gopmbl xku3Hu — Bupycsl. Mcropust oTkpsiTus Bupycos (J.U.
WBanoBckuit). OCoOOEHHOCTH CTPOEHUS M JKU3HEIESATEIIbHOCTH BHPYCOB.
bakrepnodaru. bonesnn pacreHuid, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynHozeduumra uyenoBeka (BUY) — Bo3Oynutens
CIT1a. [TpodunakTruka pacnpoCTpaHEHH BUPYCHBIX 3a00JI€BaHMIA

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii mukm, WM SKM3HEHHBIM IMKI KIETKH. MHTepdaza U MHTO3.
[Ipoueccel, nporekaromue B uHTepdase. Pennukanns — peakiyus MaTpUIHOTO
cunte3a JJHK. Crpoenmne xpomocom. XpoMOCOMHBIM HabOp — KapUOTHIL.
JIMTIOMIHBIH W TaIJIOWJAHBIA ~ XpPOMOCOMHBIE HAOOpBl.  XpOMAaTHIBI.
[uronornyeckne OCHOBBI Pa3MHOKEHUS W WHIWBUAYAIBHOTO pPa3BUTHUSA
OpraHU3MOB.

Henenue kierkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasuie Ha

Pa3HBIX CTAAUAX MUTO3A. buromornueckuii CMBICII MUTO3a

5.2

(DOpMBI PAa3MHOKCHHUA OPTraHU3MOB! OecIioJioe U IOJIOBOE. BI/II[BI 0ecIoJI0ro
Pa3SMHOXCHUA: ACICHUC HAABOC, IOYKOBAHUC OAHO- W MHOI'OKJIICTOYHBIX,
CHOpOO6paSOBaHI/Ie, BCTCTATHUBHOC Pa3MHOXCHHUCE. I/ICKYCCTBGHHOC

KIIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIMYUS OT OECITOJI0TO0.
Meiio3. Craguu meiosza. Ilporeccel, mpoucxondiine Ha CTaausx Meiosa.
[ToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonornueckuid cMbICi U

3HAUCHHUE Meiio3a

5.4

I'ameTorenes — mponecc O6paSOBaHI/I$I IMOJIOBBIX KIICTOK Yy JKUBOTHBIX.
IlonoBeie JKE€HE3Bl: CEMEHHUKH H SHYHHUKU. O6paBOBaHI/IC U Ppa3BUTHUC
IIOJIOBBIX KIJICTOK — raMcT (cnepMaTo301/m, HﬁHeKﬂeTKa) — CIICPMATOICHE3 U
OOI'CHEC3. OcobeHHOCTH CTPOCHUA SUIEKIECTOK | CIICpMAaTO30UI0B.

Onnonoreopenue. Ilaprenorenes

5.5

NunuBuayanbHoe  pa3BuTHE (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE

(oMOpuorene3). Ortanbl AMOPUOHAIBHOTO PAa3BUTHUA y [O3BOHOYHBIX




KUBOTHBIX: JpOOJIEHHE, TacTpyssusi, opraHorenes. IlocTamOpHOHaNBHOE
pazButHe. TuIBl NOCTAIMOPHUOHAIBHOTO pa3BUTHUSA: MPAMOE, HENPSIMOe
(MmmunHouHOE). BrnmsiHMe cpeapl Ha pa3BUTHE OPraHU3MoOB; (HAKTOPHI,
CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHHS: CTPOEHHUE

CCMCHHU, CTaJUN PASBUTHUA

HaCHeILCTBeHHOCTB U USMCHYUBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum renHetuku. Mceropus pasBUTHS TEeHETHKM. Bxian
pOCCUMCKMX M 3apyOeXKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeTomabl
FeHeTUKH  (TUOpUII0JIOTUYECKUH,  LIUTON€HETHUYECKUH,  MOJIEKYIISIPHO-
reHetuyeckuil). OCHOBHBIE = TIeHeTHYeckhue MOHATHS. ['eHeTmyeckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHI/If/'I

6.2

3aKOHOMEPHOCTH HaCJIeIOBaHMs MPU3HAKOB, ycTaHOBJICHHBIE I'. Menaenem.
MonoruOpuaHOe CKpenMBaHue. 3aKOH eIuHOooOpa3usi THOPHIOB IEPBOTO
nokoneHus. [IpaBwio moOMUHUpOBaHHWS. 3aKOH paCIIENJICHUS TPU3HAKOB.
I'unoresa ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHHPOBAHUE.

JuruOpunHoe  ckpeniBaHue. 3aKOH  HE3aBHCHMOIO  HAcJIeJJOBaHUS
Mpu3HakoB. LlUToreHeTnyeckue OCHOBBI JUTHOPUTHOTO CKpPEUIMBAHUS.
AHanu3upyloiiee — cKpemuBaHue.  Mcmomb3oBaHuMe — aHANIM3HUPYIOLIETO

CKpCUIMBAaHUA IJId OIPEACIICHUA IT'CHOTUIIA ocobu

6.3

CuerieHHOe  HacienoBaHWe Tmpu3HakoB. PaGora T. Moprana mo
CIEIUICHHOMY HAacleJOBaHUIO TeHOB. HapymieHue cuemieHus TeHOB B
pe3ynbTaTe KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACJICICTBEHHOCTH.
['eneTnyeckue KapThl.

['eneTnka mona. XpoMOCOMHOE OMpE/eeHUE ToJia. AYyTOCOMBI U IOJIOBBIC
XpOMOCOMBI. ['OoMOraMeTHble U reTeporaMeTHble opranu3mbel. HacrmenoBanue

IIPpU3HAKOB, COCIINICHHLIX C IIOJIOM

6.4

H3menunBocTh. Buabl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHA.
Pones cpenpl B HEHACHEICTBEHHOM HW3MEHUMBOCTH. XapaKTEPUCTHKA
MOIM(DUKAITMOHHOW W3MEHUMBOCTU. BapWalMoHHBIA psJi M BapUallMOHHAsS
kpuBas. Hopma peakuum npusnaka. KonumdyecTBeHHblE M KaueCTBEHHBIE
mpu3Haku U uUx Hopma peaknuu. CBoiicTBa  MOAU(PHUKAITMOHHOMN

N3MCHYNBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKAs, H3MEHYMBOCTHL. KOMOMHATHBHAA
W3MEHUMBOCTh. Meio3 U TOJOBOM NpOIeCC — OCHOBA KOMOMHATHBHOMN

N3MCHYMUBOCTH. MyTaI_II/IOHHaSI HN3MCHYHUBOCTD. K.]'IaCCI/I(bI/IKaI_[I/Iﬂ MyTaI.IHfII




TE€HHBIE XPOMOCOMHBIE, TI'€HOMHbIE. Yacrora ¥ INPUYUHBI MyTalUi.
MyrareHusle (GakTopbl. 3aKOH TOMOJOTHYECKHX PsIOB B HACJIEICTBEHHOM

nsmenuuBocty H.M. BaBuiosa

6.6

I'enetnka uenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOJbI TEHETHUKU
4eJI0BEeKa: TCHCAIOTUYCCKHI, OJIM3HELIOBBIH, IIUTOTCHESTHICCKUIA,
OMOXMMHYECKUN, MOJEKYIsIpHO-reHeTuuecKuil. CoBpeMEHHOEe OIpe/eeHHe
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIC
¢ momomieio [1IP-ananu3a. HacinencTBenHbie 3a001eBaHUS YeI0BEKa: TEHHBIS
O0one3Hu, OOJE3HM C  HACIEACTBEHHOH  IpPEeApacroiOKEHHOCTHIO,
XpoMOcOoMHBIE  Oosye3Hn. (CoMaTrhyeckue W TEeHEpaTUBHbIE MYyTalluH.
[Ipunnumer 370poBOro 00pas3a >KW3HH, UATHOCTHKH, NPOGUIAKTUKU U
JICYEHUS T€HETHYECKUX 0oJe3Heil. Menuko-reHeTuIeCcKoe
KOHCYJIbTHPOBaHHUE. 3HAUYCHNE MEIUIIMHCKON T€HETHKU B TIPEIOTBPAIICHUH 1

JICUEHUH T€HETHYECKUX 3a00JIEBaHUI YeJIoBEKa

Cenexmust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkusi Kak Hayka M IpoLecc. 3apoXKICHHUE CENEeKIUH U JTOMECTHKAIIHS.
VYuyenne H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIEHUS W MHOTo00pa3us
KYIbTYpPHBIX pacTeHHidl. LIeHTpbl MPOUCXOXKIACHUS TOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METOBI CeICKIUU. MacCOBBI M MHIAUBUAYATBHBIN OTOOPHI B
CEJIEKIIMU PACTeHUH U KUBOTHBIX. OleHKa AKCcTephepa. BIM3KopoacTBEHHOE
ckpeniuBanue — UHOpuAWHT. Yncras nuHUsA. CKpelMBaHUE YUCTHIX JIMHUM.
I'etepo3uc, wmm ruOpugHas cwia. HepoacTBeHHOE CKpeliuBaHue —
ayropuauar. OtnanéHHas ruOpuam3anus u e€ ycrexu. VICKycCTBeHHBIH
MyTareHe3 W IOJYYCHHUE MOJUIIIONIOB. JIOCTHIKEHHS CENIeKIIMU pPaCTEeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorust kak oTpacib MPOU3BOACTBA. ['eHHAas HMHXKEHEpHs. TaIbl
co3nganust pekomOuHantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
umxeHepusa. Kietounsle KynbTypsl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHUE
pactenuii. KiioHMpoBaHHE BBICOKOTPOAYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKUE U dTHUecKue mpobneMbl. MO — reHeTnyecku

MO,[[I/I(I)I/II_[I/IpOBaHHBIe OpraHru3MbI

11 KIJACC




Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIIOIIMOHHAS OUOJIOrUs

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 9SBOMIONMHU. [laCOHTONOTHYECKHE:  TOCIEI0BATEIBHOCTh
II0ABJICHUA BHUJIOB B MMaJICOHTOIOTHYSCKOM JICTOIIUCH, TICPEXOJHBIC q)OpMBI.
buoreorpaduueckne: cxoacTtBoO W paznuuue ¢GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA M Pa3IHuusi dMOPHOHOB pPa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/Ie: T'OMOJIOTHUYHBIC,
AaHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKy.]'IprHO -
OMOXUMHYECKHE: CXOACTBO MEXaHHU3MOB HAaACJICACTBEHHOCTH MW OCHOBHBIX

MeTab0IMYECKUX MYyTeHl y BCeX OPraHu3MOB

1.2

OpomononHass Tteopus Y. [apBunHa. Ilpeanochulku  BO3HUKHOBEHHS
TapBUHU3MA. [[BIOKyIME CHIIBI 3BOJIIONMHU BHAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXE€HHE  TpPU  OTPAHUYEHHOCTHM  PECYpCoOB,  HeompeAesEHHas

M3MEHUYMBOCTb, 00ph0a 3a CyleCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopus HBooiu (CTD) W OCHOBHBIE €€ TMOJIOXKEHUS.

MuxkposBosmtonus. [Tomynsuus Kak eTuHAIIa BUAA U SBOJIOINAN

1.4

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIOB B MpuUpoJe. MyTalMOHHBINA
mporecc 1 KOMOWHAaTUBHAA U3MEHUYUBOCTh. [lomyIsIiOHHbBIE BOJIHBI U Apeiid
reHoB. Mzonsmusa w wmurpamms. EcrecTBeHHBIM OTOOp — HampaBIIsSIONIUI
(akrop 3BororU. DOpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobaeHHOCT, OPraHU3MOB KakK pe3ylbTarT 3Boirolmu. [Ipumepsr
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMopho3bl U UANOAJANTALIUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (POpMBI

BI/II[OO6p2130BaHI/IHI reorpacl)ﬂquKoe, OKOJIOTHYCCKOC

1.5

MaKpOSBOJ'IIOI_II/IH. cDOprI OBOJIFOLIN U (1)I/IJ'IeTI/I‘leCKa${, JUBCPICHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIIbHaA. H606paTI/IMOCTB 3BOJJIIOIIHUH

Bo3nukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4Hble TIPEICTaBICHUS O 3apOXIACHUM >KU3HU. HaydHble rumoressl
BO3HUKHOBEHHUS XKU3HM Ha 3emJje: abuoreHe3 W MaHCHepMHs. XUMHYecKas
IBOJIIONMS. ODKCHEPUMEHTAIBHOE TOATBEPKICHUE XMMHMUYECKON 3BOJIOLUU.
HauanbHble 3Tansl 6uonornyeckoit sBomormu. I'unoreza PHK-mupa. [lepsbie

KICTKK W HUX OBOJJIIOLHA. cDOpMI/IpOBElHI/IC OCHOBHBIX TI'pYIII KHUBBIX




OPraHu3MoOB

2.2

Pa3Butue xu3Hu Ha 3emie mo spaM u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneosolickas spa u €€ mnepuoibl: KeMOpHUIICKuH,
OPJAOBUKCKHM, CHUIYPUMCKHI, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKHUMU.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3oiickass »pa W €€ MepuoAbl: MAJIEOTCHOBBIM, HEOTCHOBBIN,
AHTPOINOI€HOBBIM. XapaKTepUCTUKA KIMMAaTa U TE€OJOTMYECKHX IIPOLIECCOB.
OcHOBHBIE 3Tallbl  3BOJIIOIUM  PACTUTEIBHOTO W KUBOTHOTO  MHpa.
Apomopdo3sl y pacTeHUi U KUBOTHBIX. [losiBieHHE, paclBET U BRIMUPAHUE

TPYII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Boitouuu. OCHOBHBIE

CUCTECMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

24

DBOJIIOIHS YeIoBeKa. AHTPOIIONIOTHS KaKk Hayka. Pa3BuUTHE MpeIcTaBiIeHUH O
MIPOUCXOXKICHUH YelloBeka. MeTo sl u3ydeHus: aHTporioreHe3a. CxoacTBa u
pa3Iuyrs YeIoOBeKa U )KUBOTHBIX. CUCTEMATHUYECKOE MTOJIOKEHHE YeIIOBEKA.

JIBmwxkymue cribl ((hakTopsl) aHTporiorenesza. HaciencTBeHHass N3MEHYHBOCTD
M €CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KM3HU, U3TOTOBJICHUE OPYIUI

TpYAa, MBIILJICHUE, PeUb

2.5

OCHOBHBIE CTAQIUU W BETBH IBOJIIOIIUU YEJIOBEKA: aBCTPAIONMUTEKH, YeToBeK
ymenbli, YemoBek mnpsaMoxoasmui, YenoBek HeaHIepTaldbCKuil, YenoBek
pasyMHbIi. Haxoku MCKOIIaeMbIX OCTAaHKOB, BPEMS CYIIIECTBOBAHHUS, 00JIaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 ®U3HU, OPYAUs

2.6

YenoBeueckne  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOIICOMIHAS
(eBpasmiickasi), HErpo-aBCTpaJOUHAs (PKBATOpHAIbHAs), MOHTOJIOWIHAS
(a3marcko-aMepukaHckas). UYepThl MPUCTIOCOOJICHHOCTH TIPEICTAaBUTEICH
YEJIOBEUECKMX pac K YCJIOBUSM CYIIECTBOBaHMS. EJMHCTBO YeIOBEYECKUX

pac. Kputuka pacuzma

OpranusMbl 1 OKpyXkarolas cpeia

3.1

OKoJIoTus Kak Hayka. 3aladd U pas3zieiibl SKOJIOTHMHA. MeToapl IKOJIOTHYECKUX
ucciefioBaHuil.  Dkoyiorudyeckoe  MHupoBoz3peHue. Cpenpl  oOuUTaHMA
OpraHU3MOB: BOJHAs, HAa3€MHO-BO3/YILIHAs, IIOYBEHHAs,

BHYTPHOPraHU3MEHHas

3.2

Okonorndyeckue ¢aktopsl. Knaccupukamus 5KOJIOTHYECKUX (PAKTOPOB:




abuoTnyeckre, OMOTUYECKHE W aHTPONOreHHbIE. [leiicTBHE 3KOIOTHMYECKHX

(hakTOpOB HA OPTAHU3MEBI

3.3

AbuoTtnueckue (GakTophl: CBET, TEMIIEpaTypa, BIKHOCTh. DOTOMEPHOIN3M.
[Ipucniocobnennss OpraHU3MOB K JEHCTBHIO aOMOTHYECKUX (DAKTOPOB.

buosnornueckue puTMsl

3.4

brotndeckue dakropbl. Buasl OMOTHUECKHUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, MApasUTU3M, MYTyajJu3M, KOMMEHCAJIU3M (HaXJIeOHHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HAUYCHHE OUOTHYECKUX
B3aUMOJICHCTBUIl  JUIsl  CYLIECTBOBAHUS  OPraHU3MOB B  NPUPOIHBIX

coo0IecTBax

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKHU  MOITYJIAIHH. OcCHOBHBIE  IIOKAa3aTeJIN
nmonmyiiauuu: 4YUCJICHHOCTDh, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YMCIEHHOCTH MOMYJISLUY U €€ peryisuus

COO6HIGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

Coo0mecTBo opranu3mMoB — OwuorieHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTpAaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBs3U B

OnolLEHO3€E

4.2

DKoJIoTHYeCKHEe cHucTeMbl (dKocuctembl). [loHsTHE 00 »3KOCHCTEME W
ouoreorieHo3e. DYHKIIMOHATIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, PpeAyIeHThl. KpyroBopoT BemIeCTB H TIOTOK DJHEPruu B
skocucteme. Tpoduueckue (MuIIeBbie) YpoBHU dKOocHCTeMbI. [IuieBbie nenu
n cerrn. OCHOBHBIC TIIOKa3aTeId dSKOCHCTEMBL: OHOMAacca, MPOIYKIIHSL.
DKOJIOTUYECKHE TTUPAMHUJIBL: TIPOYKIINU, YUCIECHHOCTH, OMoMacchl. CBoicTBa

3KOCHCTCM: YCTOI‘/'I‘H/IBOCTB, caMoperyJrsinus, pa3BUuTHC. CYKHGCCI/IH

4.3

[IpupoHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03Ep M PEK. DKOCHUCTEMa XBOWHOTO
WM ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe M XO3AHCTBEHHOEC  3HAYEHHE  Arpo’KOCHUCTEM  H
ypOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop ycroitumBoctH dKocucTteM. CoXpaHeHHe

OMOJIOTHYECKOTO pa3H006pa31/1;1 Ha 3emie

4.4

VYuenne B.U. Bepnanckoro o Ouocdepe. I'paHuiipl, coctraB U CTPyKTypa

ouoctepsl. JKuboe BemiecTBo u ero ¢GyHkuu. OcobeHHOCTH OHMocdepsl Kak




r100abHOM 3KOCUCTeMBbl. J[MHaMuYeckoe paBHOBECHE M OOpaTHas CBSI3b B
ouocepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITHKIBI dJIEMEHTOB

(yriepona, azora). 30HaIBEHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Ouochepe 3emiid. AHTPOTIOTCHHBIE N3MEHEHUsSI B Ouocdepe.
['moGanbHBIE SKOTOTUYECKUE TPOOIEMBI.
OcHoOBa paIMOHAILHOTO YIPABJICHUS TMPUPOJHBIMU pecypcaMH H HUX

ucnoJib3oBanue. JloCTHKeHUs: OMOJIOTMM U OXPaHa IIPUPOIbI




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

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocsemienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* buonorus. YMK ms crapmieit mkonsl: 10 — 11 xkmacest (O@I'OC).
Metoaudeckoe rnocooue st yuurens. bazoBeiit yposens Enuzapos A. A.,
Kanuauna M. A. 2023

» buonorus. TemaTnueckue 3aaanust I TOoAroTOBKH K EI'D: 0a30BbIH,
MOBBIIIEHHBIN, BbICOKUN ypoBHU. 10-11 kmaccel. U3nanue 6-¢,
nepepadoTaHHOE U JOTOTHEHHOE | y4eOHO-MeToauYecKkoe mocodue. — PoctoB
u//[1: Jlernon, 2022. — 384 c.

* Tpenaxep no oOuieit Ouonoruu nus yqamuxcs 10-11 knaccoB u
MOCTYMAOIINX B BY3bl: TPEHUPOBOYHBIE 3a/1a4u / cocT. M.B.Bricorkas. —
Bosrorpan: Yuurens, 2022. — 148 c.

e [Tonroroska k onuMmnuagam no ouonorun. 8-11 kiacceer / T.A. JloBkoBa. -



M.: Aiipuc-tipecc, 2021. - 128 c. - (IlIxonbHBIE OTUMIHABI).

* buonorus B Tabnunax u cxemax. JlJist MIKOJIBHUKOB U abutypueHTtoB. 3. 2-
e. CII6, OO0 «Buxkropus mitocy, 2023. - 128 ctp.

* JJaGopatopHbIit mpakTukyM. bronorus 6-11 kinacc (yueOHOE 37€KTpOHHOE
U3/1aHue).

* [ImmenoBa 1. H., IlmmenoB A.B. buonorus: IToaroroBka k
roCy/IapCTBEHHOMY IIEHTPAJM30BAHHOMY TECTHUpOBaHUI0. — CapaTos:
«JInmeity, 2022. — 112 c.

* EI'D 2026. buonorus. Tunoseie TecToBble 3amanus. / H.M.Jlepkauesa,
A.I'.ConoBbeB. - M.: U3garennscTBO «OK3ameny, 2023. - 127, c.

* EI'3-2026: buonorus. Penerurop. I'.N.JIepuep. - M.: Dkcmo, 2022. - 320 c.

* TMA — 2026 : Dx3ameH B HOBoM (popme : buosorus: 9-i KiI. :
TpeHupoBoUHbIE BapHAHTHI SK3aMEHAITMOHHBIX PA0OT /JIsl TPOBEICHHUS
rOCyJapCTBEHHOW UTOTOBOM aTTeCTalluk B HOBOK (hopme. / ABT.-COCT.
B.C.Poxnos, A.B.Tepemos, C.b.Tpodumos, 1.0.Anexceesa, I'.1.Jlepnep. -
M.:ACT: Actpensb, 2020 — 69, c., ui. - (DenepanbHbIii UHCTUTYT

MeIaroruuecKrux N3MepeHuit).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



* Bupryansnas mkona Kupuina u Meponus. Menuareka no 6uonaoruu. —
«Kupuin u Medpoanit», 1999-2003 rr. Astopsl — akanemuk PHAU B.b.
3axapos, 1.1.H. T.B. VBaHoBa, k.0.H. A.B. Maranus, x.6.H. L.IO.
baxnymmunckas, T.B. Andumosa.

* lurepaktuBHOE ocoOue ¢ KOMIIeKToM Tabsui «buonorus 6 kiacc.
Pacrenus. ['pulsbl. JlumaitHukm.

* lnrepaktuBHOE ocoOue ¢ KOMILIEKTOM Tabuull «BemiecTBa pacTeHuil.
Kiterounoe ctpoeHue».

* NnrepaktuBHOE 1ocoOue ¢ KOMILIEKTOM Tabnui «O011ee 3HaKOMCTBO €
LBETKOBBIMHU PACTEHUSAMM.

* lurepakTuBHOE 1ocoOre ¢ KOMILIEKTOM Tabsuil «Pactenue — sxuBoi
OpraHu3M»

* NurepakTuBHOE 1OcoOUe ¢ KOMILIEKTOM Tabiuil «PacTeHust U okpy»Karomas
cpenay.

» JJaGopaTopHbIit mpakTuKyM. bronorus 6-11 (yueOHOE IeKTpOHHOE
u3nanue). PecriyOnnkanckuii MyiapTuMenuaneHtp, 2004

» Komnakr-auck «buonorus. AHaToMust © MOpGOJIOTHS YeTTOBEKa

» Komnakr-nuck «buonorus. ATiac 4eoBeKa

* Kommakr-nuck «Luronorus»»

* OTkpsiTast buonorus 2.6. — UznarensctBo «HoBbiid quck», 2005.

* 1C: Penerutop. buonorus. — 3A0 «1 Cy», 1998-2002 rr. ABTOpHI — K.0.H.



A.Tl'. JImutpuena, k.0.H. H.A. PsaOunkoBa

* 1C: lIkona. buonorus. 8 xnacc. Yenosek. — M.: Benrana-I"pad, 2007.

* Vpoku 6uonoruu Kupumia u Medoaus. Yenosek u ero 370poBbe. 8 Kiacc.
Bupryanbnas mkona Kupunia u Medoaus, Mocksa: «Kupuin u Medoaunii»,

2005.

® BHGKTpOHHOC HarjisaHoeC rmocooue «buoJjiorus yenoBeka.






