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MOSICHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHuss PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH I1IeJIeil, colepKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIEYEHUN
CYIIIECTBOBAHMSI YeJIOBeYeCKOro obmecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeTuu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYHAIONIUXCS CpeICTBAMHU
yueOHoro mnpeaMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COZIEp’KaHHE, €ro CTPYKTYpYy, pacOpeiciieHue IO0 pa3fenaM ¢u  TeMaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JIOTUKH 0Opa3oBaTEILHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (HOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JEATEIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no Ouosnorun (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHINAN TPEEeMCTBEHHOCTH B HU3Y4YE€HHUM Ouosioruu, Oyarogapsi dyemy B HeH
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUYECKOTO MBIIUICHHUS, PEJICTABICHUN O 3[I0POBOM

oOpa3e >XM3HM M OEpeKHBIM OTHOIIEHUEM K OKpYKaloUeH MPUPOIHOU cpere.
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[ToaTomy Hapsimy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TaKKe 3HAHUHU O
CTPOEHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTpaMMe MO OUOJIOTMH YJEIEHO BHUMAHUE HCIIOIb30BAHUIO
MOJTyYEHHBIX 3HAHWI B MOBCEAHEBHON JKU3HM JJIS pEIICHUS MPUKIIaIHbIX 33/1a4, B
TOM 4HCJe: NPOQUIAKTUKU HACJIEICTBEHHBIX 3a00JIEBaHUN 4YeNOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeco00pa3HOro IMOBEACHUS B OKpPYXKAIOIIEW NPUPOJHOM cpene, aHaau3a
BJIIMSIHUSL XO3SMCTBEHHOW JAESITEIBHOCTH 4YEJIOBEKAa HAa COCTOSHUE NPUPOJHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJTHON HAMpPaBICHHOCTH
yueOHoro npeamera «buosiorus» MpoJUKTOBAHO HEOOXOAMMOCTBIO OOeCIeUeHuUs
YCIIOBUH ISl PEIICHUsI OJJHOM M3 aKTyallbHBIX 3aad IKOJIHLHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraer (HopMUpPOBaHHE Yy  OOyYaroUXcCs
CIIOCOOHOCTH aJanTHPOBAaThC K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIMpsieT U 0000UIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpraHM3allid U 3BOJIOLUH, CO34aET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (GOPMUPOBAHUSA
(GyHKIIMOHATIBFHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30macHoro obpasa
KHU3HHU, SKOJOTMUYECKOI0 MBIIUIEHHUS, LIEHHOCTHOTO OTHOILIEHUS K KUBOM MpHUpoe
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHbIX U
pa3BHBAIOMIMX  3aJad  CpeIHero  oOmero o0pa3oBaHWsA,  COIUAIH3AINU
oOyuaronuxcs. M3ydyenune 6monmorun odecrneynBaeT yciaoBus s GOpMUpOBaHUS
UHTEIJICKTYalbHBIX, KOMMYHUKALIUOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTErpaluil OWOJOTUYECKUX 3HAHUU C
NpECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU

u reorpaduu. Ha3BaHHbIE TOJOXKEHHsSI O TMpeAHA3HAYEHUU Y4eOHOTO mpeaMera
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«buonorus» cocraBUIM OCHOBY MJisi ONpEACNICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJAEpKaHus, MPEACTaBICHHOr0 B Iporpamme IIo
OHOJIOTHN.

Ot6op comepkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIMHA KYJIbTYpPOCOOOpPA3HOrO TMOJX0JIa, B COOTBETCTBUMU C
KOTOPBIM OOYyYarolIuecs: MOJKHBI OCBOMTH 3HAHHUA W YMEHHs, 3HAYUMbIC IS
dbopmupoBaHus oOOIIEH KYJIbTYpbI, ONPEEISAIONUE aJeKBaTHOE IOBEJACHHE
YyeJioBeKa B OKpYXalollled MPUPOAHOU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MOPAKTUYECKOW AesiTenbHOCTH. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSL, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
IPEACTABICHAM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepHajia B IPOrpaMme Io
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYEHHUs 3HaHUHU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX XKUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3allviu U
HBOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJICHBI CIIEYIOLIUE COAEP/KATENbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HAy4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro Mupay,
«OBOJIFOLMS KUBOU MPUPOJBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enp uszyuyenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHMH
WCIIOJIb30BaTh 3TU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

Joctikenue nenu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBom

YPOBHC oOecrnieynBaeTcs PEHIICHUCM CJIICAYIOIIUX 3a1a4:



OCBOCHHE OOYYaIOIMMHUCS CHCTEMbl 3HAHUHW O OWMOJOTHYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIllUX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAy4YHOTO IMO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHU3allMH, BBIIAIOMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3I[VISIIOB, MJAEH M TOAXOJOB K HM3YYEHHUIO >KHBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJabTypbl, (YHKIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSICHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IOJYYECHHBIX IPHU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JIESITEIIbHOCTU YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTaHUE YOEKIAEHHOCTU B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MIPUMEHEHHUE MMPUOOPETEHHBIX 3HAHUN U YMECHHI B TIOBCEHEBHOM KU3HH IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIEl cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBISIETCSI OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIIMM B

COCTaB HpeI[MeTHOﬁ obnactn ((ECTGCTBGHHO'Hay‘-IHBIe MpCaAMCTEBD.
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Jlst m3ydennsi 6uojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00IIero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henento), B 11 kimacce — 34

yaca (1 gac B Heento).



COAEPKAHUE OBYUEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak HaykKa.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTob!l TO3HaHUS KUBOM IPUPOIBI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHuE,
u3MepeHue, Kiaaccuukanusi, MOJETUpPOBAHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, IOMYJISIIIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpaum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHU OpTraHU3alUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaenb Mojiekyisl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,

MHUKPOIJICMCHTBI. BOI[a N MUHCPAJIBHBIC BCIICCTBA.
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@OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B KkieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHHe OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornuyeckue
GyHKIIUU OCITKOB.

®epmeHTsl — Ouonormyeckue KaraiauzaTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIA ILIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHBL
OTnuuns GepMEHTOB OT HEOPTAaHUYECKUX KATaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJr0K0o3a, pubo3a u  jAe30Kkcupudo3a),
aucaxapuabel - (caxaposa, JaKTo3a) MW TosMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
nesoo3a). buonornueckue GyHKIUU yriieBOJOB.

Jlunuael:  Tpurauuepuabl, Qocomunuasl, crepouasl. ['mapoduibHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkuuu sunuaoB. CpaBHEHHE
YIJ€BOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmasr — MOHOMeEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u pyHKIUU.

[utosiorus — Hayka o kierke. KinerouHas Teopust — npuMep B3auMOIEHCTBUS
ujeil 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmue NpU3HAKU —KIETOK:
3aMKHyTas HapykHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cCUCTEMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHUYecKass U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUs TPOKApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM W

IrpUOHOM KIIETKHU.



[ToBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIIUKC, UX
dbyukiuu. [1nasmaTnyeckas memOpaHa, e€ cBoiicTBa u ¢pyHKIMH. [{uTomnazma u eé
opranouil. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['onbmxw,
n30COoMBl.  [1oTyaBTOHOMHBIE OpPraHOWIBl KJIETKW: MUTOXOHIPHUH, IUIACTUIBI.
[Ipoucxoxknenue MUTOXOHIApUM u T1iacTua. Bunbl minactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJIETOYHBIH IICHTP, IEHTPUOJHA, PECHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEILIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU IIPUPOJILY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MoJeKyiIbl BoJb», «buocunres 6enkay, « CTpOCHHE MOJIEKYJIbI OEIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotbl. JIHK», «CTtpoeHne Moiekyibl
ATDy», «CtpoeHne 3yKapuoOTUUECKON KIETKN», «CTpOCHUE KUBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIEeTKu», « Y TIeBOAb, «JIMIuab».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHume KaTaqIUTUYECKONW AaKTUBHOCTHU

(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».



Jlabopatopnas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHICAHUEY.

Tema 4. ’)KusHeneATeIbHOCTh KJIETKH.

OOMeH BEIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHbiit. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
['mukonu3. Bpoxkenwe u ero Buabl. KuciopogHoe OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuyeckoil uHPopManuu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI ¥ KMU3HEHHOTO IIMKJIa BHUPYCOB.

bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BHI3HIBAEMBIC
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Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36ynutens CIIN/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHblM nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», « CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi TuOeIb KJIETKH — aronTo3.

@DopMbI pa3sMHOXKEHHSI OPTraHU3MOB: OecIoyioe U 1mosioBoe. Bubl Oecronoro
Pa3MHOXKEHHUA: JEJICHUE HaJABOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXkKeHHe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHU3MOB, €0 3HAYECHUE [T CEJICKIIUU.

ITonoBoe PAa3MHOKCHHUC, CTO OTIIUYHUSA OT OecroJioro.
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Meiio3. Cranuu meio3a. [Iponecchl, MpoUCXOAIIME HA CTaAusIX Meno3a.
[loBenenne xpomocoM B Menoze. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUS TOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHUE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrmepMaro3oujl, SHMIEKIIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOCHMS SUIEKIETOK U cliepMaTo30uaoB. OIIog0oTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpHOHAIbHOE Pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. TUIBI
MOCTAMOPUOHAIBFHOTO Pa3BUTHUS: MPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJCTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenune kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrit nmukimy, «Pemmukanus JHK», «Mutos»,
«Merosy, «IIpsMoe n HenpsiMoe pa3BUTHEY», «l aMeTOreHe3 y MIEKONMUTAOIIUX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETOY, «SHleKIIeTKa MieKonuTaroumeroy, «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJeJb-aliuiukanus «J/legeHue KIeTKu», MoJelb
JIHK, Mmonenb meTtadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:
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Jlabopatopuass pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBHIX KIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKHA. Ponbs nuTosiorun
U SMOPHOJIOTUH B CTAHOBJICHUMU TEHETUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeEToJbl TEHETUKH (THOPHUI0JIOTMYCCKUM,
LIUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. ['eHeTn4Yeckasi CUMBOJIMKA, UCTOJIb3yeMasi B CXeMax CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHBIE . MeHaemem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAuHooOpa3usi TUOpPUIO0B MEPBOTO
nokoJyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JluruOpuHOEe  CKpEelIMBaHHME. 3aKOH  HE3aBHCHMOTO  HacCJeJO0BaHUS
npu3HakoB.  lluToreHeTM4yecKHue  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanusupymolee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOIIETO CKPEITMBAHUS
JUJISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CILICTUICHHOMY HAacJIeIOBaHUIO I'eHOB. HapylieHue cremyieHusi TeHOB B pe3yibTaTe
KPOCCHUHIOBEpA.

XpoMOCcOMHas TEOpHsl HACJIEICTBEHHOCTHU. | €eHETUYECKHUE KAPTHI.

['enetrka mosia. XpoOMOCOMHOE OMpeAeeHUE Mojia. AyTOCOMBI U MOJIOBBIC
XpoMocoMbl. ['omMorameTHle M TeTeporameTHble opraHu3Mbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3menunBocTh. Buabl N3MEHYNBOCTH: HEHACIICACTBEHHAS M HACJICICTBCHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYMBOCTHU. XapaKTepUCTUKa

MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapraoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
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Hopma peakumu npusnaka. KosmuecTBEHHbIE M KAa4eCTBEHHBIE NPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTallmoHHasi U3BMEeHUMBOCTh. Kitaccudukaiust MmyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4MHBI MyTaluid. MyTareHHbIE (PaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
4eJI0OBEKa: FeHeAIOTnYeCKUi, OJTM3HEOBBIN, IUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[1P-ananu3a. HacnencrtBeHHble 3a00yeBaHMs 4YeJNOBEKAa: TIEHHbIE OOJIE3HHU,
OOJIE3HH C HACJEACTBEHHOW MpPeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOr0 00pa3a >KU3HH, TUArHOCTUKU, TPOMUIAKTUKY U JICUEHUS T'€HETHYECKUX
OosiezHel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUpPOBaHME. 3HAUEHUE MEIUIIMHCKON
T€HETUKHU B MIPEIOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHNI YeJIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH PpAaCLICIUVIEHUS M €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue  OCHOBBI  JWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKMBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,

CHOCILICHHOTO C IIOJIOM», «KapI/IOTI/IHBI YCJIOBCKa MW JKHUBOTHBIX), «BI/II[I)I
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W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

O6opynoBanue: Mojenu-anmiukanun  «MOHOTUOpUHOE CKpEUIMBaHUEY,
«Henonnoe nmoMuHMpoBaHue», «JurubpumgHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U NpaKTHYECKHE Pa0OThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(P Ikl Ha TOTOBBIX MUKPOMpEIapaTaxy.

JlaGoparopnas pabota Ne 6. «3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopaTopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[IpakTueckass pabdora Ne 2. «CocraBieHUE U aHAIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CENEKIUH U JTOMECTUKALMS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT0o0Opas3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNIeKIuU. MacCoBBIM U MHANBUAYAIbHBINH OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OllEHKAa 3KcTepbepa. biInM3kopoacTBEHHOE
ckpenuBanue — HUHOpuAWHT. Ywucras nuHusA. CKpelMBaHUE YHCTHIX JUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHI.
Otrnanéunas rubpuamzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIyYEHUE TOJIUILIONIOB. JIOCTMKEHUS CENEKIUMU PACTEHWH, JKUBOTHBIX W
MHKPOOPTAHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsT WHXKEHEpHUs. OTalbl

co3ganusi pexombunantHod JIHK wu Tpancrennsix opranm3moB. Kierounas
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uxxenepusi. Kiietounble KynabTypbl. MUKPOKIOHAIBHOE Pa3MHOXEHUE PACTECHUIA.
KiloHHpOBaHWE BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.
Okosornyeckrue W dtudyeckue  npobmembl. ['MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H. WM. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padoter akagemuka M. ®@. liBaHoBay,
«Ilomumnongusa», «OObEKTHl OuOTEXHOJNOTUW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBaHKE: MYJISIKH TIOJA0B U KOPHEIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJIEKIMHA PACTEHUU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopust U €€ MeCcTO B OMOJIOTHHU. BiusHue >BOJIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerenscTtBa 3BOMONUU. [laleOHTOIOTMYECKHE: TIOCIEA0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B IMAJICOHTOJOTMYECKOW JICTOMHCH, TEPEXOHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuune ¢payH u (aop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NHUUS SMOPHOHOB Pa3HBIX BHUIOB

ITIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeZ T'OMOJIOTHYHBIC, AHAJIOTHYHBIC,
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pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
napBuHU3Ma. JIBUKyIIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAECNEHHAS] MU3MEHUYUBOCTD,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTI) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBostorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTaloHHbBIN
npoluecc M KOMOWHATHBHAas HW3MEHYMBOCTh. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M301us 1 MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boironuu. Ilpumeps
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALNH.

Bun wu  BugooGpazoBanue. Kputepum Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCKoe.

MakposBonorusi. PopMbl  ABONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxIeHHe OT HeCHEeUHATN3UPOBAHHBIX NpelnkoB. IIporpeccupyromas
cnenuanu3auusa. AJanTuBHas paguarius.

JdeMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emie, «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUID,

«MHuoroob6pasue opoJg JKUBOTHBIX», «Tommynsuumy, «MyTaunoHHas
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U3MEHUYHMBOCTHY, «Apomopdo3by, «Umnoamanramum», «OOmmIas aereHepamms»,
«/IBmKymne cuibl 3BomoIun», «Kapra-cxema wapuipyrta mytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BumooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE).

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPaBICHUS BOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIOBHOTO MO3ra I0O3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX MW pacTeHWil», Mozaenb ammukanus «llepexpécr
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu QOpMbI KpPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHBle TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble TrHmoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIIBHOE MTOATBEPKICHUE XUMUUECKON 3BOJIIOIMHY. HavdaibHbIe 3Tarsl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. llameosolickas spa U €€ MepUoAbl: KEMOPHUICKUH,

OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.
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Me3so301ickas 3pa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIUU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoIIOLIKA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpornoreHesa. (CxoxacrBa u
Pa3JIN4ns YEJIO0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakrtopsl)  aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHbI o00pa3 KU3HH,
W3TOTOBJICHUE OPYIUH TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek nOpsaMoxonsamiuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pa3ymHblii. Haxonkum MCKONaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BpPONEOUIHAsS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHAs),  MOHTOJIOMHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacuszma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuner 1 cxembl: «Bo3uukHoBenue ConHeyHOM cucTeMbl», «Pa3Burtne
opraHuueckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KJETKay,

«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
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«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHBIE MeCTa MAJEOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKrue paco».

O6opynoBanue:  Mmymsxu  «lIpoucxoxnenne — denoBeka»  (OrOCTBI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEAHJAEPTAJIbLIa, KPOMAHBOHIIA), CJEINKH WU
U300paKeHUsl KaMEHHBIX OpYAMH IEpBOOBITHOTO YeJIOBEKa (KAMHHM-YOMIEPHI,
pyOumna, ckpebna), TreoxpoHojoruueckas Tabmuna, Koyekuus «PopMsl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktrueckast padbota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKcKypcusi «IBOJIIOLMSI OPTaHUYECKOr0 MHUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3msl ¥ OKpYysKaomias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4d ¥ pa3Jesbl 3KOJIOTMH. MeTOoIbl SKOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Knaccudukamuss 5KoJIOTHUYECKHX (HAKTOPOB:
abuoTHueckre, OHOTMYECKHME M aHTpONOreHHble. JlelicTBUE HKOJIOIMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  dakrtopel.  Bumsl = OMOTHYECKHMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,

MyTyajqu3M, KOMMEHCAJIN3M (KBApTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
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HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN MJIs CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLUMN: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. JJuHaMuka 4MCI€HHOCTH HOMYJIALNU U €€ PeryIsiysl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymbonbar, K. @. Pynwe, O. ['ekkensb.

Tabmunel u cxemsl: kapTta «[Ipuponnsie 30Hb1 3eMuan», «Cpeapl oOUTaHUsA
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Typenbkn», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTU MOMYJISILIUM pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPaHCTBEHHAsA, Tpoduueckas (muimeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckne cuctemsl (3kocucreMsbl). [loHsAaTHe 00 »>KocucTeMe W
ouoreoneHoze. DOyHKIUMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMilieBble LMW W  CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUHUH, YHCIEHHOCTH, Ouomaccbl. CBONCTBa HKOCUCTEM:

YCTOMYUBOCTb, CAMOpPETYJIALus, pa3putue. CyKkieccus.
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[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHocTu Ouocdepsl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHHs B Onocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa ycTOoWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
VOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJNb30BaHuE. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIbI.

JlemoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS HaA IIpUpoAy», «BaxHelmme WUCTOYHUKHU
3arpsi3HEHMs BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIAsl COCTaBISAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBbiil a3 dext», «DakTopbl

pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
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«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».
ObopynoBanue: MoJenb-alnInKanus « TUIUYHbIE OHOLIEHO3bI», TepOapuii
«PacTtutenbHbIe co0obOmEecTBay, Komieknun «buomenos», «Bpenurenn BakHEUIITNX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUECKUM TpyIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoii ®enepanuu, H300pak€HUs] OXPAHAEMBIX BHJIOB

paCTeHHﬁ " ) KNBOTHBIX.
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[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOITPAMMEBI 110
BMUOJIOTMN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBILIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3YIbTaTaM
OCBOCHMSI  OOyYarONIMMUCS TPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACJICHUI0, HaJlWyuMe MOTHUBAllMM K OOydYeHuIo OuOoJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS MIpeameTa «bHuonorus» JOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH TO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBOKEHHS K 3aKOHY U TMPABOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»

AOJDKHBI OTpaXaTb TOTOBHOCTb U CITOCOOHOCTh 06yqa101u1/1x051 PYKOBOJACTBOBATLCA
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chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIUpPEHHE >KU3HEHHOTO
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBOIOPSJIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHME YYMUTHIBATh B CBOUX JEHCTBUSX HEOOXOIMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMHU YOSKIACHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
yueOHBIX, TIO3HABATENbHBIX W HCCJIENOBATENbCKUX 3a/lad, YBaKUTEIHHOTO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXIEHHWU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
[IaTPUOTU3MA, YBAXXEHUS K CBOEMY HAapoOay, YyBCTBA OTBETCTBEHHOCTH IIEpEN
Ponunoil, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,

[IpOoIJI0C U HACTOAIICC MHOI'OHAIIMOHAJIBHOI'O Hapoaa POCCI/II/I;
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[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPOIBI,
JTOCTKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKeHHIO W 3amute (OTeuecTna,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTENM CEMEHHOM JKU3HHM B COOTBETCTBUM C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHMMAHHUE YMOIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAIBHOIO 0J1arONOTyYHUs:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0O€30MacHOro ofpasza KU3HHU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI HU  HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K

COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;
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MOHMMAHUE 1IEHHOCTH TNpPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUAaIbHOM
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InuHbIM cdepam npodecCuoHaIbHOU JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHWE K MpPHUPOJE KaK HMCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00ATBHOTO XapaKkTepa JKOJOTHMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU pelIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  TpaBW — TOBEICHUS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B SKOCHCTEMAaxX, OXpaHy BHUJIOB,

IKOCUCTEM, Orochepsl);
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AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
MPUPOJIHON Cpejlie, YMEHHE IPOTHO3UPOBATh HEOJAronpHUsITHBIE AKOJOTHUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIILICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OIThITA NIeATEIILHOCTH 9KOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTHUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JI€ATEITBHOCTH SKOJIOTHUYECKOU
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aUMOJECHUCTBUSA MEXY JIFOJbMU Y MMO3HAHUS MUPA;

MOHUMaHUE CcherudUKA OHOJIOTMHM KaK HayKH, OCO3HaHUs e& poiu B
GbOpMHUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeACTaBICHUs] 00 OKpY)KalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YeJOoBeKa U
oOmiecTBa, B IMO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH IPoOIeM
COXpaHEHHUs TPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITMBHIIM3AIINHN:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MyTEeH BBIXOJIa M3 TII00AIBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexojJa K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMHUPOBAHUIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENAX

NOBBIIICHHUSI OOl KyJNbTypbl, €CT€CTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
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COCTaBHOM 4acTu (PyHKIIMOHAJIBHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
U U3Y4EHUH OMOJIOTUHY;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UJI aHalu3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAIOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOIYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENbHOCTh HHIMBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh UM  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTIMH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yabTaTbl OCBOCHMsI yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTpakKaIOUue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBICHHUE, MpOIlece,
CUCTEMa, Hay4yHbIi (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleloBaHUEe,  HaONIOJIEHWe,  HM3MEpPEeHHe,  OAKCIEPUMEHT U APYTHXx),
yHHUBEpCajbHble YydeOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHKAaTHUBHBIE,
peryJisiTUBHbBIE), oOecreynBarome dbopmupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb
oOyyaronumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B

MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.
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MeTtanpeameTHble pe3ynbTaTbl OCBOCHHS TMPOTPaMMbl CPETHETO OOIIETro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOTHYeCKHE CHCTBHUS:

CaMOCTOSITENIFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTth €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C APYTUMU TOHATHSMU);

ONpENENATh UEIU JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Ul 00bsICHEHUS (DAKTOB U SIBJICHHI
KUBOU MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIOYKTUBHbIC, JIEAYKTUBHBIE, IO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencTtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTaxX, a
TaKK€  NPOTHUBOPEUYMH  Pa3HOrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
MH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBYS;

pa3BHUBAaThb KPCATUBHOC MBIIIJICHHUC IIPU PCIHICHUHU KU3HCHHBIX HpO6HeM.
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2) 06a30BbIe HCCJIE0BATEIbCKHE IeCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIECHU PAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

WCIIOJB30BaTh PA3JIMYHBIE BHJBI JESATEIBHOCTH IO IOJYYEHHUIO HOBOTO
3HaHUS, €ro HUHTEPIPETAlUH, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHs 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHbIN MOUCK MEepeHOca CPEeACTB U CIOCOo00B
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEJaraTb OPUTMHAJIbHBIE TOJIXOJbI U pELIeHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO

nocoOusi, HAYYHO-TIOMYJIIPHOW JUTEpaType, OHOJOTUYECKUX CIIOBApSAX U
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CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
otbope Ouosornueckor mHOpMaIKi, HEOOXOUMOM i1 BBITIOJTHEHUSI yUeOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMYy  MPEICTaBICHHUSA
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OHOJOrMyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (OpMyIbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJaJe€Th  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBgiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmue:

OCYULIECTBJISATh KOMMYHUKALIMK BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlay, YYUTHIBaTh UHTEPEChl U COTJACOBAHHOCTH MO3MIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacno3HaBaThb HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,

YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;
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BJIAQ/IETh PA3IMYHBIMH CHOCOOaMU OOIIEHHS M B3aUMOJEWUCTBHUS, MOHUMATDH
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHS TPYMIOBLIX (DOPM B3aUMOJIEHCTBUS MPHU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX NEHCTBUI C YYETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTaHMW30BHIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUMBAaTh KayeCTBO CBOEr0 BKJI3Ja M KaXKIOrO0 y4YaCTHUKAa KOMaHAbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBHU3HBI,
OPUTUHATIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIISAITh IMO3UTUBHOE CTPATETHYECKOE TIOBEJECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

OgilaieHHe YHUBEPCAJbHBIMU PErysiTABHBIMH 1€ CTBUSIMU:

1) camoopraHu3anusi:

UCTIONIb30BaTh OMOJOTUYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM H WX
pEIICHUs B )KU3HEHHBIX M YIEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICMCTBUSAX W MOCTYIKAaX MO OTHOIICHHWIO K JKUBOW MPHUPOJE,

CBOCMY 310POBbBIO M 3IOPOBBIO OKPYKAIOIINUX,
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CaMOCTOATEJIBHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIISTH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUJIAH pEIIEHUS MpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYalLlHsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEIlCHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JIACTAX 3HAHWUM, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBII YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENBbHON  pedJeKCud KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IEKCUU ISl OLEHKU CUTYyalUuH, BHIOOpA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IIpU aHAaJIU3€ pPe3yJbTaTOB
NesTEIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO APYTUX HA OMIMOKHY;
34



pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € TO3UIMH JPYTOro YeIOBeKa.
MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1ig yueOHoro npeamera «buomorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, MHTEPIPETALNU U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YUYEOHBIX CHUTYallUsAX, & TAKKE B PealbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUYEHHUS.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUsS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOIMYECKUX TEPMUHOB U TOHSITHIL:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3Mm (0OMEH BEIISCTB M IIpEBpallleHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OTMCAHHE YKUBBIX CHUCTEM, TPOIIECCOB M SIBJICHHM, OpraHU3alus U IMPOBEICHHE

OMOJOTHYECKOr0 OKCIICPUMCHTA, BBIABHWKCHUC THUIIOTC3HI, BBISIBJICHUC
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3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHHS SHEPTUU B KIEeTKe, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJIyYEHHBbIE 3HAHUS JJI1 OOBSICHEHHUS OUOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
NPUPOAHON cpee, MOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM OuoI0rNn " OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TIE€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBISATh CXEMBI
MOHOTMOPHIHOTO CKpEIIMBaHUs ISl Npe/iCKa3aHus HaclleOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBAHUNA B OMOJIOTHH,

MCOUIIUHC, 6I/IOT6XHOHOFI/II/I;
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YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICpKAHUE OMOJIOTMYECKUMX TEPMUHOB U TIOHATHM:
BU/JI, MOMYJISALUS, TEHOPOH, IBOIIOLUS, ABMKYIIUE CUIIBI ((haKkTOpbhI) SBOJIOINH,
IPUCIIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, IKOJIOTMUYECKUE (DAKTOPBHI,
DKOCHUCTEMA, MPOJYIEHTbI, KOHCYMEHTBI, PEAYLEHTbl, I1ENU MUTAHUA,
HKOJIOTHYECKasl MpamMua, OUoreoleHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TeOopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi riaBHBIX HalpaBiICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnazackoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCICIYEeMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYCHHBIX
pe3yJIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIHUA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,

6I/IOFGOHGHO3OB H 3JKOCHUCTEM, 0COOEHHOCTH IMpOLHCcCCOB! HAcCJICJICTBEHHOM
37



U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BMAO0Opa30BaHUs, MPUCHIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEepeHoca
BCIIECTB W TIOTOKA DJHEPTMH B DKOCHCTEMax, AHTPONOTECHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HH C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370POBbS U 370POBbS
OKPY’KaIOIIUX JIFO/ICH, COOMIOICHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
NPUPOIHON cpejie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JIOCTUKCHUIN
COBPEMEHHOW OMOJIOTHH JIJISl PalliOHATEHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE PeIlaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B IKOCUCTEMaX (IIeMH MUTaHUS);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTHYECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

yMEHUE CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000061m1ast 6noJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

38



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosmn4yecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3aeioB u (undposbie)
Konrpoasnsie IIpakTruyeckue
n/n TeM NPOrPaMMbl Bcero oOpa3oBarejibHbIEC
padoThI padoThI
pecypchl
bubnmuoreka [HOK
1 buoinorus kak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
5 KuBble  cuctTeMbl U HX . bubmmoreka [HOK
OpTaHU3aIIHS https://m.edsoo.ru/7f41c292
3 XUMHUYSCKUI COCTaB u g . bubanoreka HOK
CTPOCHHE KIICTKH https://m.edsoo.ru/7f41c292
bubnmmoreka [HOK
4 KuzneneqarenbHOCTh KIETKU 6
https://m.edsoo.ru/7f41c292
PasmHoxeHne 51
bubmmoreka [HOK
3) VHJABUAYAJIBHOE pa3BuTHE D 1
https://m.edsoo0.ru/7f41c292
OpraHu3MOB
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HacnencrBeHHOCTH u g L5 bubanoreka HOK
W3MEHYHUBOCTh OPTaHU3MOB . https://m.edsoo.ru/7f41c292
Cenexuus OpraHU3MOB. 3 bubmuoteka HOK
OCHOBBI OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
bubanoreka LHOK
Pe3epBHoE Bpems 1
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO Y 4

[TPOITPAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosnuecTBo yacon JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB u (undposbie)
Ne ni/mn Konrpoasusie IIpakTHyeckue
TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bubanoreka LHOK
1 DBOJIIOIUOHHAS] OMOJIOTHS 9 1
https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHHE W pa3BUTHE 9 05 bubmuoTteka HOK
KHM3HM Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranus3msl ¥ OKpy»XKaroIas . L bubmuoTteka HOK
cpena https://m.edsoo.ru/7f41cc74
A CoobmiecTBa u 9 bubmmoreka HOK
9KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoreka [HOK
3) Pe3epBHOE Bpems 2
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO
34 0 2.5

[TPOI'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmnyecTBo yacoB JJleKTpOHHbIe HuGpoOBbIE
Ne Hdara
Tema ypoka Kontpoabnbie IIpakTHyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3yYEeHUA
padoThI padoThI pecypchbl
bubnuoreka I[HOK
buonorusa B cucreme
1 https://m.edso0.ru/863e6122
HayK
https://m.edsoo.ru/863e632a
MeToabl MO3HAHUS
JKUBOU MIPUPOJIBI.
[Ipaktrueckas padbota
Ne 1 «Mcnonb3oBanue . 05 bubanoreka [HOK
pa3IMYHBIX METOJIOB . https://m.edso0.ru/863e6122
npu U3YYEHUH
OMOJIOTUYECKHUX
00BEKTOBY»
buonornueckue 1 bubanoreka [HOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

CHUCTEMBI, ITPOLIECCHI U
VX U3y4YCHUE

XUMHUYECKHI COCTaB
KJICTKH. Bona u

MUHCPAJIBHBIC COJIN

https://m.edso0.ru/863e6564

bubmmoreka [HOK
https://m.edsoo.ru/863e674e

benku. CoctaB u

CTpOEHHE OEIIKOB

DepmMEHTHI —
OHOJOTUYECKUE
KaTaJn3aToPBhl.
JlabopaTopHas
pabora No |
«3yuenne
KaTaJUTUYECKOU
aKTUBHOCTHU
bepMeHTOB (Ha
npuMepe  amHiiasbl

WJTU KaTayias3bl)»

0.5
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmmoreka [HOK

7 YrneBoanl. JInnuael
https://m.edso0.ru/863e6870
o HyxneuHnoBbie bubnnoreka HOK
KUCJIOTBL. AT® https://m.edsoo.ru/863e6d5¢c
Uctopuss u MeTobl
bubnuoreka I[HOK
9 M3y4CHUS KJIETKH.
https://m.edso0.ru/863e6e88
Kierounas reopus
Knerka Kak
10 LEJIOCTHAA JKUBas
cucreMa
Ctpoenue
AYKApPUOTUYECKOMN
KJIETKH.
bubnuoreka [HOK
JlabopaTopHas
11 0.5 https://m.edsoo.ru/863e6ff0

pabota Ne 2
«M3yuenune crpoenus
KJIETOK pacTeHu,

KUBOTHBIX, TPHOOB

44
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OakTepuii 3 (o)
MHUKPOCKOIIOM Ha
TOTOBBIX

MUKpOIIpernaparax H

HUX OIIKMCAHUECH

OOMEH BelIECTB WIH

bubnuoreka I[HOK

e MeTaboIu3M https://m.eds00.ru/863e766¢
DOTOCUHTE3. bu6anoreka LHOK
s XeMoCHHTE3 https://m.edso00.ru/863e7c98
OHEPreTUIeCKui bubnuoteka LHOK
H oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LIUKJT
KJICTKHU. Jlenenue
KJIETKH. Muros.
15 JlaGoparopHas 0.5 buomorexa HOK

pabota Ne 3
«Habmronenue

MHTO3a B  KJIICTKax
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

KOHYHMKa KOpCIIKa

JyKa Ha I'OTOBBIX

MUKpOIpenaparax»
buocunTes Oenka.
bubmnoreka LHOK
16 Peakiust MaTpuyHOTO
https://m.edso00.ru/863e796e
CUHTE3a
17 Tpancnsauus — bubnuoteka [HOK
OnocuHTe3 O6enKa https://m.edso00.ru/863e796e
18 Hexnerounsie dopmbl bubnuotexa HOK
KU3HU — BUPYCHI https://m.edso0.ru/863e7540
Dopmbl bubnuoteka HOK
19 Pa3MHOXKCHHS https://m.edsoo.ru/863e81b6
OpTaHHU3MOB https://m.edsoo.ru/863e831e
bubanoreka HOK
20 Meiio3
https://m.edsoo.ru/863e7f4a
O6pazoBanue u
bubanoreka HOK
21 pa3BUTHE  TOJOBBIX 0.5

KJICTOK.
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Omno10TBOpEHHE.
JlaGoparopHas
pabora Ne 4
«3yueHune cTpoeHus

ITIOJOBBIX KIJICTOK Ha

T'OTOBBIX
MUKpOTIpenapaTax»

2 NunuBnayanbHOE buonuoreka I[HOK
pa3BHTHE OPTAHU3MOB https://m.edso0o.ru/863e8436
['enetnka — Hayka o

bubnuoreka [HOK
23 HACJIE€ACTBEHHOCTH U
https://m.edso0.ru/863e86f2
W3MEHYHUBOCTH
3aKOHOMEPHOCTH
HacJIeJOBaHUS
bubnmoreka I[HOK
24 MPU3HAKOB.
https://m.edso00.ru/863e8878
Monorubpuinoe
CKpEIIMBaHUE
25 JurubpugHoe bubnuoteka [HOK
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

CKpPCIIUBAHUC. 3aKoH
HE3aBUCHUMOI'O
HaCJICaAOBaHU

IIPU3HAKOB

https://m.edso0.ru/863e89a4

26

27

CuerieHHOE
HaCJIeTOBaHHE
MIPU3HAKOB.
JlabopaTopHas
pabota No 5
«3yuenue
pE3yIbTaTOB
MOHOTUOPHUJIHOTO |
JUTHOPUIHOTO
CKpEIIMBaHUS y
TPO30(HITBI Ha
TOTOBBIX

MUKPOIIpEenapaTax»

['eneTuka noJja.

Haciaenosanne

0.5

bubanoreka LHOK
https://m.edso00.ru/863e8c60

bubanoreka HOK
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

29

IIPU3HAKOB,

CLOCIIVNICHHBIX C II0JIOM

N3MeHYnBOCTSD.
HenacnencrBeHnHas
U3MEHYHUBOCTb.
JlabopaTopHas
pabora No 6.
N3yuenne
MOU(DUKATUOHHON
WU3MEHYHUBOCTH,
MOCTPOEHUE
BapUaLlMOHHOIO psaa
u BAPUALIMOHHOU
KpHUBOI»
Hacaencrsennas
U3MEHYHUBOCTb.
JlabopaTopHas

pabota Ne 7. «Ananu3

MyTalun y

0.5

0.5

bubmmoreka

[IOK

https://m.edsoo.ru/863e8efe

bubmmoreka

11(0)4

https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Jp030(HUITBI Ha

TOTOBBIX
MUKpOIpenaparax»
30 ['enetuka yenoBeka bubmorera HOK
https://m.eds00.ru/863e8d78
PesepBHbIi YPOK.
O0o00111EHNE IO TEME
31 «HacnencTBeHHOCTh
u M3MEHYUBOCTD
OpraHU3MOB»
Cenexkuusi kak Hayka buonuoreka [HOK
% U TIpOIIeCC https://m.edsoo.ru/863e9214
Metonsl u
TOCTUKECHUS buonuoreka [HOK
3 CEIIEKIIMHM PAaCTEHHUH U https://m.edso0.ru/863e9214
YKUBOTHBIX
24 buoTtexHonorus  Kak buGmoreka [HOK

oTpacib

https://m.edso00.ru/863e9336
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IIPpONU3BOACTBA

OBILIEE  KOJIMYECTBO
YACOB I10O ITPOTPAMME

34
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11 KJIACC

KoaunyecTBO 4acoB

JJIeKTpPOHHBbIEe HHU(pOBbIE

Ne Hara
Tema ypoka Konrpoabubie IIpakTuyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3yYeHUA
patéoTbI padoThI pecypchl
1 DOBOJIONMS U METOJIb 1 bu6mmoreka [HOK
e€ u3yueHUs https://m.edso0.ru/863ea20e
HUctopus  pasButHs
bubanoreka IHOK
2 MIpEICTaBICHUI oo 1
https://m.edso0.ru/863e9570
ABOJIIOIUH
bubanoreka IHOK
3 MuKpO3BOJIIOLIUS 1
https://m.edsoo.ru/863e9cle
[Tomynsauus Kak
aJIIeMeHTapHas
4 eQUHUIIa BUIAa W . 05 bubmmoreka I[HOK
BOJIIOLIHH. ' https://m.eds00.ru/863e99c6
JlabopaTopHas pabota
No 1 «CpaBHeHue
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

BUJIOB o
MOP(OJTIOTUIECKOMY
KPUTEPUIO»
JBrkyine CHJIBI
(a71eMeHTapHbIe
(haKkTOpbl) HIBOTIOLUU
EcrectBenHbiit oTOOp

u ero Gopmbl

bubmnoreka LHOK
https://m.edso0.ru/863e9da4

bubnuoreka I[HOK
https://m.edso00.ru/863e9ed0

Pesynbratsl
ABOJTIOIUU:
PUCTIOCOOIEHHOCTD
OpraHH3MOB u
BUJI000pa30BaHue.
JlabopaTtopHas pabota
No 2 «Onucanue
MPUCTIOCOOJIEHHOCTH
opraHusmMa u €€
OTHOCHUTEIFHOTO

XapaKkTepar»

1

0.5

bubanoreka LHOK
https://m.edsoo0.ru/863e9fde
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

HampaBnenust u mytu

MaKpPOIBOJIOIUH

Heobpatumocts

9BOJIIOIMH

HUctopusi >KU3HM Ha
3eMiie U METOIBI €€
W3Y4YEHUS

I'mmore3sl
MIPOUCXOXKICHUS

JKVU3HU Ha 3eMiie

bubmmoreka [HOK
https://m.edsoo.ru/863e9cle

bubanoreka LHOK
https://m.edsoo.ru/863ea5a6

12

Pa3sButne XHW3HU Ha
3emie 1Mo 3paMm M

nepuogam

bubanoreka LHOK
https://m.edsoo.ru/863eabhe

13

OcHOBHEBIE DTaIbI
9BOJIIOLIUHU

PacTUTEIBHOTO 51
’KHUBOTHOTO MHpa.

[Ipaktuueckas padbora

0.5

bubanoreka HOK
https://m.edsoo.ru/863ea8hc
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ne 1 «UH3yuenue
HCKOMAEMBbIX

OCTaTKOB paCTeHI/Iﬁ )41

JKUBOTHBIX B
KOJIJICKITHSIX»
CoBpeMeHHas
bubnuoreka I[HOK
14 cHucTeMa
https://m.edsoo.ru/863ea48e
OpraHUyYeCKOTO MUpa
15 OBOJIIOLIMSL  YEJIOBEKa bubanoreka [HOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
JBrxymue CUJIbI
bubnuoreka [HOK
16 (pakTopsl)
https://m.edsoo.ru/863ead44
aHTpOIIOTeHe3a
OcHOBHEBIE CTaguu
17
ABOJIIOIIUM YEJIOBEKa
Yenoseueckue pacsl U
bubnuoreka I[HOK
18 MPUPOJIHBIC

aaaliTanyy 4C€JI0BCKa

https://m.edsoo.ru/863eaea2
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

19

20

21

Pe3epBHbIit YPOK.
O0o0uIeHNEe 1O TEMeE
«BO3HUKHOBEHHE U
pa3BUTHE >KU3HH Ha

3emie»
DKonorus Kak Hayka

Cpenpl obOuTaHusi u
DKOJIOTHUECKHE

(bakTophI

bu6anoreka LHOK
https://m.edsoo.ru/863eafec

22

AOuotuueckue
(haKTOpBHI.
JlabopaTtopHas pabota
No 3.
«Mopdonoruueckue
0COOEHHOCTH
pacTeHU W3 pasHbIX
MecCT oOUTaHUsY.
JlaGoparopHas padota

Ne 4. «Bnugaue cBera

0.5

bubanoreka LHOK
https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

23

24

25

Ha POCT MU PA3BUTHC

YCPCHKOB KOJICYyCa»

buotnueckue

(bakTopbI

DKOIOTHYECKHUE
XapaKTEPUCTUKU

MO YJISIITUY.
[IpakTuyeckas paboTa
Ne 2 «ITomcuéTr
IUIOTHOCTH
MOMYJSALUN  Pa3sHbIX
BHUJIOB PACTCHUI»
CoobmecTBa
OpTraHU3MOB —

OHOLICHO3

0.5

bubmnoreka LHOK
https://m.edso00.ru/863eb348

bubanoreka LHOK
https://m.edsoo0.ru/863eb46a

26

DKOJIOTUYECKHE
CHUCTEMBI

(3KOCHCTEMBI)

57

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



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

27

28

29

OcHOBHBIE
IIOKa3aTen
HDKOCHUCTEMBI.
DKOJIOTUYECKUE
nupamMuibl. CBOMCTBA
DKOCHUCTEM.
Cykueccus
[Ipuponnsie
DKOCHCTEMBI
AHTpOIIOTEHHBIE

9KOCHCTCMBI

bubmnoteka LHOK
https://m.edsoo0.ru/863eb5fa

30

31

32

buocdepa —
rio0aapHas

AKOCUCTEMA 3EMIIH

3aKOHOMEpPHOCTHU
CYLIECTBOBAHMUS
onocdepsr

YenoBeuecTBO B

bubnuoreka [HOK
https://m.edso0.ru/863ebb5e

bubnuoreka I[HOK
https://m.edsoo.ru/863ebd16
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https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

ouochepe 3emiu

CocylecTBOBaHUE
bubmnoreka LHOK
33 MIPUPOIBI n 1
https://m.edsoo.ru/863ebale
YyeJI0BEYECTBa
PesepBHBIT YPOK.
O06o01m1eHnE TEMBI
34 «Coo01ecTBa n 1
DKOJIOTHUECKHE
CUCTEMBID»
OBIIEE KOJIMYECTBO
34 2.5

YACOB IIO ITPOI'PAMME
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https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC

Kon
MPOoBePsSIeMOro

pe3yJbTarTa

IIpoBepsieMble mpeaMeTHbIC Pe3yJbTAThl OCBOCHUS
OCHOBHOW 00pa3oBaTeJIbHOH NPOrpaMMbl CpeJaHero

001ero odopasoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTHH B
CUCTEME€ HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
GbopMHpPOBaHUU  COBPEMEHHOM  €CTECTBEHHO-HAyYHOU
KapTHHBl MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O BKJIAIE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
Oouonoruu; (GyHKIMOHAJIFHOW IPAMOTHOCTH Ye€JOBEKa IS

PCIICHUS ) KU3HCHHBIX 3aaa4

YMeHue  packpbeIBaThb  COJIEpKAHUE  OHUOJOTHUYECKUX
TEPMHUHOB ¥ TIOHSATHI: JKW3Hb, KJIETKA, OPraHU3M;
MeTabonm3M (0OMEH BEeIECTB U IMPEBpAIICHUE DHEPTUH),
rOMeocTa3 (CaMOperyssiusi), YpOBHEBas OpraHU3alus
KUBBIX CHCTEM, CaMOBOCHIPOM3BEACHHE (PEMPOLYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHUYHUBOCTDL, POCT K PA3BUTHC

YMeHue wusnaraThb OWOJIOTHYECKHE TEOpUH (KJIETOYHAs,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I. Mennens, T.
Moprana, H.M. BaBumoBa) u ydeHuss (0 MEHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAacCTEHUN
H./. BaBunosa), onpenensiTh rpaHUIIbl UX TPUMEHUMOCTU

K JKUBBIM CUCTCMAaM

YMeHue BJIAJICTb MCTOAAMM HAY4YHOI'O TIIO3HAHUSA B

Ouonornm (HAOMIOAEHHE M OIHMCAHUE XHBBIX CHCTEM,
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npoueCcCcoOB H SIBJIGHI/Iﬁ; opraHusanuvss W IIPOBCACHUC
OHOJIOTUYECKOTO 9KCIICPUMCHTA, BBIJIBUKCHHC T'HIIOTC3BbI;
BBIAABJICHUC 3aBUCHUMOCTHU MCKIAY HCCICAYCMbBIMU
BCINYMHAMU, 00BsICHCHHE IMOJTYUYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ N 3aKOHOB,
YMCHHUC [OCJIaTb BbIBOAbBI Ha OCHOBAHHUH IIOJYYCHHBIX

pE3YyIbTATOB)

YMeHHME BBIIAECHATh CYIIECTBEHHBIE NPU3HAKH BHPYCOB,
KJIIETOK TNPOKapuOT H JYKAPHUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB; OCOOEHHOCTH IPOILIECCOB
oOMEHa BEIIECTB M MpPEBpAlICHUS HSHEPIrUUM B KIIETKE,
¢doTocuHTE3a, INIACTUYECKOTO U YHEPreTUUECKOT0 0OMEHa,
XEMOCHHTE3a,  MHTO3da, MEH03a,  OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, WHAWUBHUIYAJIbHOTO PA3BUTHS OpraHu3Ma

(oHTOTEHE3)

YMeHne NpUMeHSTh MOTyYeHHbIC 3HaHUS 1)1 O0BSICHEHUS
OMOJIOTUYECKUX TPOILIECCOB W SIBJICHUW, JJISI TPUHSITHUS
MPAKTUYECKUX PELICHUN B IOBCEIHEBHOW KU3HU B LEIISX
oOecrieueHusi 0€30MaCHOCTU CBOETO 370POBBS U 370POBBS
OKPYXKAIOIIUX JIIOJIeH, COOJIFOAEHUS HOPM TPaMOTHOTO
MOBEACHUS B OKPYIKAIOLIEH IPUPOJAHOMN Cpelie; MIOHUMAHUE
HEO0O0XOJIUMOCTH WCIIOJIb30BaHUs JTOCTUKEHUU
COBPEMEHHOM  OMOJIOTUM U OMOTEXHOJOTWUH ISt

PaLMOHATIBHOTO TPUPOAONOJIB30BAHUS

YMeHue peliarh 3JIeMEHTApHbIC TeHETUYECKUE 3aJlaud Ha
MOHO- W JUTHOPUIHOE CKpEUIMBaHHWE, CIEMJICHHOE
HAacJlIeJJOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO

CKPCIINBAHUA I npcacKasanusd HaCcJaca0BaHUA
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IMIPU3HAKOB Y OPTaHU3MOB

10

YMeHue BBINOJHATH JA0OPAaTOpPHBIE W IPAKTHYECKHE
paboThl, coOMIOaaTh MpaBWia Mpu paboTe C yueOHBIM H

71a00paTOPHBIM 000PYI0BaHUEM

YMeHHe KpPUTHUYECKHM OLIEHUBaTh W HHTEPIPETUPOBATH
uH(pOpMaIIIO OHOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS W3 Pa3JIHMUYHBIX
ucrounukoB (CMU, HaydHO-TIOMyJIsipHBIE MaTEpHAIbl);
ATUYECKUE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B

OHOJIOTHH, MEIUIIMHE, OMOTECXHOJIOTHH

YMeHune co3naBath COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE
coobmieHus, 06001mas OUoIOoTuYecKy0 MHGOPMAIUIO U3
HECKOJBKMX  HMCTOYHUKOB, TPaMOTHO  HCIIOJb30BaTh

MOHSATUIHBIN anmapat OHMoJI0TUn

11 KIIACC

Kon
NMPoBEPsSIEMOT0

pe3yJabTara

IIpoBepsieMble mnpeaMeTHbIE Pe3yJabTAThbl OCBOEHUSA
OCHOBHO#I 00pa3oBaTeJIbHOM NPOrpPamMMbl CpeIHEro
001ero odopasoBaHus

CdopMUpOBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B
CUCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
GbOpMHUPOBAaHUM  COBPEMEHHOM  €CTECTBEHHO-HAYYHOM
KapTUHBI MHpAa U HAYyYHOTO MHMPOBO33PEHHUS; O BKJAJe
POCCHICKUX U 3apYOCKHBIX YIEHBIX-OMOJIOTOB B PA3BUTHE
ouosioruu; (QyHKIIMOHATLHON TPAMOTHOCTH YeJIOBEKa IS

PEIICHUS ) KU3HCHHBIX 3aaa4

YMeHue  packpbelBaThb  COJIEpKAHUE  OHMOJOTHUYECKUX
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TEPMUHOB W TOHSATUH: BHJ, TMOMYJALMS, TE€HO(DOH],
OBOJIIOIUS, JBWXKYIMUE CUIbl  ((pakTopbl) DBOIIOINH,
MPUCTIOCOOJICHHOCTh ~ OPraHU3MOB,  BH000pa3oBaHMUeE,
9KOJIOTHYECKUE (DAKTOpBI, DKOCHCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHThI, IEMHU MUTAHUS, IKOJIOTHYECKas

nupaMujia, OuoreoreHos, onochepa

YMeHue uznaratb OMoJIOrHueckrue Teopuu (IBOJIIOIIMOHHAS
teopusi Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOLUHN),
3aKOHBl W 3aKOHOMEPHOCTH (3apOABIIIEBOIO CXOJCTBA
K.M. bapa, uepenoBaHus TJIaBHBIX HANpPABICHUN U MyTEH
ssomonuu A.H. CesepuoBa, yuenus o Ouochepe B.U.
BepHajckoro), onpeaensarh rpaHuilbl ©X TPUMEHUMOCTH K

KHUBBIM CUCTCEMAaM

YMeHue BIageTb METOJaMH HAay4YHOTO TIO3HAaHUS B
Ouonorun (HAOMIOJEHHE M OIMCAHUE JKUBBIX CHCTEM,
MPOIICCCOB U SIBJICHWM;, OpraHu3alus M TMPOBEIACHHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIJIBM)KCHUE THIOTE3HI;
BBISBJICHUE  3aBHCUMOCTH  MEXAY  HCCICAYEMBIMH
BEJIMYMHAMH, OOBSICHEHHE TIOJYYCHHBIX PE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUH M 3aKOHOB;
YyMEHHE JIeJIaTh BBIBOJALI HAa OCHOBAaHWU ITOJYYCHHBIX

pPE3yIbTATOB)

YMeHre BBIIEIATh CYIICCTBEHHBIC TPHU3HAKH CTPOCHUS
OMOOTHYECKUX 00BEKTOB: BHJIOB, TOTYJISIINH,
IPOAYLEHTOB, KOHCYMEHTOB, PEYLICHTOB, OMOTEO1IEHO30B
U DKOCHCTEM; OCOOCHHOCTH TPOIIECCOB HACIEACTBCHHON
W3MEHYMBOCTHU, €CTECTBEHHOTO 0TOOpa, BH1000pa30BaHMsI,

HPUCIIOCOOTIEHHOCTH OpPraHu3MOB, JEUCTBUS
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9KOJIOTNYCCKHUX q)aKTOpOB Ha OpraHu3Mbl, IICPCHOCA
BCIICCTB u IIOTOKa 9HCPIrun B 9KOCHUCTEMAX,
AHTPOIIOTCHHBIX W3MEHEHHMH B DKOCHCTEMaxX CBOEH
MCCTHOCTH, KPYIOBOPOTa BCIICCTB U OMOreOXUMHUYECKUX

ITUKJIOB B Omocdepe

YMeHne npUMEeHATh MOJTy4YeHHbIE 3HAHUS AJIs1 0ObSICHEHUS
OMOJIOTUYECKUX TPOIECCOB M SIBJICHUM, AN TPUHATHS
MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM XKM3HU B LEIIX
oOecrieyeHus: 0€30MaCHOCTH CBOETO 3J0POBBS U 340POBBS
OKpPYKaIOIUX JIIOJIeH, COOJIOAEHHSI HOPM TI'PaMOTHOIO

ITIOBEJICHMS B OKPYXKAIOLIEW IPUPOJHOMN CPEAE; TOHUMAHUE

HE00X0UMOCTH UCITOJIb30BaHUS JTOCTHKEHUN
COBPEMEHHOU ononoruu IS palMOHAJIBHOTO
PUPOAOTIOIB30BAHUS

YMeHue pemarb 3JIeMEHTapHble OHWOJIOrMYECKUE 3aJauH,
COCTaBIISITb CXEMbl TEPEHOCA BEIIECTB W SHEPrUU B

AKOCUCTEMAXx (LIeTH MUTAHUS)
YMeHue BBINOJHATH Ja0OpaTOpHbIE W MPaKTUYECKUE

paboThl, coOMIOIaTh MpaBWiia Npu padoTe ¢ YyYEOHBIM U

71a60paTOPHBIM 000PYAOBAHUEM

10

YMeHHe KpPUTHYECKH OLICHUBAaTh W HHTEPIPETUPOBATH
uH(popmMaIuio OMOJIOTMYECKOTO COJICpKaHMUs,
BKJIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHHUS W3 Pa3IUYHBIX
ucrouyHukoB (CMMU, HaydHO-TIONYJSIpHBIE MAaTEpUAIIbI);
paccMaTpUBaTh TIJIOOAIbHBIE HSKOJOTUYECKHE MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MO3UIIUI0
YMeHne co3/aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIC
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cooO1eHus, 00001asi OMOJOTUYECKY0 HWH(pOpMAIUIO W3
HECKOJBKMX  HMCTOYHUKOB, TPaMOTHO  HCIIOJH30BaTh

MOHATUWHBIN anmapaT OMOJIOTHH
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 buoinorus kak Hayka
buonoruss — Hayka o >kuBoM mnpupoae. Ponp Ouonorum B
1.1 (GbopMHpPOBaHUK COBPEMEHHOW HaydyHOM KapTuHbI Mupa. Cucrema

OMOJOTHYECKUX HAYK
Metoapl MO3HAHUS XUBOW TPUPOABI (HAOIIOJACHUE, YKCIICPUMEHT,

1.2 OIINCaHucC, HU3MCPCHHC, KHaCCI/I(l)I/IKaI_II/I}I, MOACIUPOBAHUC,

CTaTUCTHYECKasi 00pabOTKa JaHHBIX )

2 JKuBBIE CUCTEMBI U MX OpraHU3alus

KuBbie cucteMbl (OMOCUCTEMbI) KaK MPEIMET W3yuyeHHs OMOJIOTHH.
2.1
CBoiicTBa OMOCHCTEM M HX pa3HOOOpa3ue

YpoBHM oOpraHuzauud OHWOCUCTEM: MOJIEKYJIAPHO-TEHETHYECKUA,
2.2 KJICTOYHBIH, OpPraHU3MEHHBIM, MOMYJISIHMOHHO-BUIOBOM,

AKOCUCTEMHBIH, OnochepHbIit
3 XHWMHUYECKHUM COCTaB U CTPOCHUE KIIETKU

XUMHUYECKUU COCTaB KJIETKU. XUMHUYECKUE JIEMEHTHI;
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BEUIECTBA.
3.1
OyHKIIMK BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepxanue

OCMOTHYECKOT0 OasaHnca

benku. CoctaB u cTpoeHue OeaKOB. AMHHOKHCIOTHI — MOHOMEpHI
O0enkoB.  HeszameHumble W 3aMEHHMbIE  aMHUHOKHUCIIOTHI.
3.2 AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpPbI OEIKOBON MOJIEKYJIbI
(mepBuUYHasi, BTOpWUYHAsS, TPETUYHAs W UYETBEPTHUHAS CTPYKTYpa).

Xumuueckue cBoiicTBa 0enkoB. bruonornueckne QpyHKIuU OEIKOB.
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®depmeHThl — Ononoruueckue Katanuzatopbl. CTpoeHue gepMmeHTa:
aKTUBHBIM 1EHTp, cyOcTtpaTHas crneunduyHocTh. KodepMmeHTsI.
Buramunpl.  Orminuusg  (QepMEHTOB  OT  HEOPraHMYeCKHX

KaTaJIn3aTopOB

3.3

VYrieBoapl: MOHOcaxapubl (TWIOKO3a, prbo3a U Ae30KCHpuO03a),
aucaxapuibpl  (caxapos3a, JaKTo3a) M MoJIMcaxapuibl (Kpaxmad,
[JIMKOTEH, 1eJUTI0I103a). bruonorndyeckue GyHKIMH YTIIEBOIOB.

JIumu el TpUrIMUEpHUbl, crepouisl, pochomunuasl. ['uapoduasHo-
ruipodoOHbIe  CBOMCTBA. buonormueckue GyHKUUA JUIUAOB.

CpaBHCHI/IG YIJICBOJAOB, OCIKOB H JIUIINIOB KaK HCTOYHHUKOB DHCPIUHU

3.4

3.5

Hyxkneunnoseie kucnorsl: JITHK u PHK. Hykneotuasl — MOHOMEpHI
HYKJIEMHOBBIX KHUCHOT. Ctpoenue m Qynkiuu JIHK. Crpoenue u

¢ynkuuu PHK. AT®: ctpoenue u hyHKIuu

HI/ITOJIOF N — HayKa O KICTKC. Knerounas TCOPHA. MCTOIII:I

HU3YUCHUA KIICTOK

3.6

Krnerka kak nenoctHast skuBasi cuctema. OOmue MpU3HAKH KIIETOK:
3aMKHYTasl HapykHasi MemOpana, moJsiekyJbl JJHK kak reHeTndeckuii

alaapar, CuCTéMa CMHTC3a Ocnka

3.7

Tumbl  KJIETOK:  JyKapuoTHYeCKas W MNPOKaAPUOTHYECKAas.
Oco0eHHOCTH CTPOCHMSI MpPOKapHOTHUUECKON KkieTku. KierouHas
cTteHka Oaktepuil. CTpoeHUE SyKapuOTUUYECKOW KieTKU. OCHOBHBIC

OTJINYUS PACTUTEIILHOM, J)KUBOTHON ¥ TPUOHOM KJIETKU

3.8

IIoBEpXHOCTHBIE  CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa,
IIIMKOKaNMKC, uX QyHkuuu. [lnazmarnyeckas memOpana, e€ cBoiicTBa
u ¢yaknuu. llurorumasma u e€ opraHouasl. OgHOMEMOpaHHBIE
OpraHou/ibl KJIETKH: HHAomiazmatudeckas cets (OIIC), ammapar
lonbmxu, au3ocoMbl.  [lodyaBTOHOMHBIE — OpraHOWIbBI  KJIETKH:
MUTOXOHAPUH, MIacTuAbl. [IporcxoxneHne MUTOXOHIPUNA U TUIACTU/.
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3.9

Buner mnactua. HememOpaHHble OpraHOWIbl KIETKUA: PHUOOCOMBI,
KJIICTOYHBIA IIEHTP, PECHUYKH, XKIyTUKU. DYHKIIUU OpPraHouI0B
KJIeTKH. Brimrouenus

Anpo — peryndaTtopHbld UEHTp KieTku. CTpoeHue sapa: saepHas

O6OJIO‘IK8,, KapuoIiliadMa, XpoOMaTUH, AAPBIIIKO. XpOMOCOMI)I

3.10

Tpchr[opT BCHICCTB B KJICTKC

}KHSHCHCHTCHBHOCTB KIJIICTKH

4.1

4.2

OOmeH BemiecTB, WM METa0o0JIU3M. ACCUMWISIMS (IUIACTUYECKUN
OOMEH) U TUCCUMWISIUA (PHEPTETUUYECKUM OOMEH) — JIB€ CTOPOHBI
eAMHOro mporecca Merabonm3ma. Tumbl oOMeHa  BEIIECTB:
aBToTpoHBIN U rTerepoTpodHbii. Ponb QepmeHTOB B 0OMEHe

BCHICCTB U MPCBPAICHUN S9HCPIUK B KJIICTKC

®ortocunTe3. CeroBas M TemMHOBass (¢asbl (oTocuHTe3a. Peakuuu
dboTocuHTE3A. O} hHEeKTUBHOCTH dboTocuHTE3A. 3HaueHUe
(doTocuHTE3a 11 KU3HU Ha 3emue. BiusgHue ycioBuil cpeabl Ha
(¢oTOoCHHTE3 M CMOCOObl TOBBIIIEHUS €ro MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTEHUU.

XEeMOCHHTES. XEeMOCHUHTE3ZUPYIOIINE OakTepuu. 3HaueHue

XCMOCHHTC3a OJId )KU3HH Ha 3emie

4.3

4.4

DHepreTnueckuii oOMeH B KieTke. PacmierieHue  BemecTs,
BBIJICJICHUE W AaKKyMYJIMPOBAHME OHHEPrud B KIETKE. Tarbl
sHepreTudyeckoro obOmena. [nmkonu3. bpoxkeHne M ero BUIBI.
Kucnoponnoe OKHCJICHUE, 17810 KJIETOYHOE JIBIXaHUE.

D¢ DHEeKTUBHOCTH PHEPTreTUUECKOTO 0OMEHA

Peakuuu matpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK.
Peanuzauus renernyeckod mHboOpMalvu B KieTke. | eHeTnyeckuid

KOJ M €ero cBoucTBa. Tpanckpunuus — mMarpuuHbii cuHTe3 PHK.
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4.5

Tpancasuus — 6uocuntes 6enka. KogupoBanue aMuHOKUCIOT. Poiib

pubocom B OmocuHTe3e Oenka

Hexnerounsie ¢Gopmbl KU3HU — BHUPYCHL. VICTOpUS OTKPBITHS
BupycoB (.M. VBanoBckwmif). (OcCOOEHHOCTH CTpPOCHUS U
KHU3HEACITEILHOCTH BHPYcOB. baktepnodaru. bonesnu pacreHuii,
KUBOTHBIX W  YEJOBEKa, BBI3BIBAEMBIC BUpycamMH. Bupyc
umMmyHoneduimta uenoBeka (BUY) — BoszOyautens CIIM/la.

[IpodunakTuka pacnpocTpaHeHUsT BUPYCHBIX 3a00JICBaHUI

Pa3zMHOXeHNE U UHANBUYaIbHOE PA3BUTUE OPTaHU3MOB

5.1

Kietounbiii 1uki, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u
muto3. Ilpomeccwl, nporekaromme B uHTEepdaze. Permmkamus —
peakuusi MarpuuHoro cuHre3a JIHK. CtpoeHue xpomMocom.
XpoMOCOMHBIN HabOp — KapuoTun. JIUMIOWAHBIM U TallJIOUIHBIN
XpoMOcOMHbIe Habopbl. XpomaTuisl. lluTomornueckre OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetkm — wmuto3. Cragum wmurosa. IIpomeccsr,
MPOUCXOIAIINE HA PA3HBIX CTAIUSIX MHUTO3a. BUOTOTHYECKUA CMBICT

MHTO3a

5.2

5.3

®opMbl Pa3MHOXKEHHUSI OpPraHMW3MOB: O€CIojoe W TosioBoe. Bubl
0ecrnoyioro pa3MHOKEHUS: JEJeHHE HaJABOE€, MOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNe, BETETATUBHOE PAa3MHOKECHHE.
HckyccTBEHHOE KJIOHMPOBAHWE OPraHU3MOB, €ro 3HAY€HHUEe s

CCIICKII MU

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.
Meiio3. Craguu Mmeiio3za. IIpoieccel, MpOUCXOISIINE HAa CTAAMIX
Meio3a. IloBemenme xpomocoM B Meio3e. Kpoccunrosep.

buonornueckuii CMBICII U 3HAYEHUE ME03a

5.4

["ameTorenes — nmporecc 00pa3oBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX.
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[TonoBbIe xene3bl: CEeMEHHUKHU U STMIHUKH. OOpa3oBaHUE U pa3BUTHE
MOJOBBIX KJIETOK — TraMeT (cmepmaTo30ouj, sulleKseTka) —
criepMaroreHe3 U ooreHe3. OCOOCHHOCTH CTPOCHHUS SIMIEKICTOK U

CIICPMAaTO30HUO0B. OHJ'IOI[OTBOpCHHC. HapTeHOF€H€3

5.5

NuauBuayanbHOe pa3BUTHE (OHTOTE€HE3). OMOPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Atanbl IMOPHOHATEHOTO PA3BUTHS Y TMO3BOHOYHBIX
’KUBOTHBIX: npoObienue, racTpyJsLus, OpPTaHOTCHE3.
[ToctomMOpuoHanbHOe  pa3BuTHE. TUIBI  MOCTAMOPUOHATIBLHOTO
pa3BUTHSA: TIPSIMOE, HEMpsiMoe (JIHMUMHOuYHOe). BnmsHue cpenpl Ha
pa3BUTUE  OpPraHM3MOB;  (aKTOpbl,  CIOCOOHBIE  BBI3bIBAThH
BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOIO pPACTEHUS:

CTPOCHUC CCMCHH, CTA/IUU PASBUTHUA

HaCJ'IGILCTBeHHOCTB 1 U3BMCHYHNBOCTb OPI'aHu3MOB

6.1

6.2

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuxku. Bxian
POCCHUHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKHU. METO bl
TeHETUKU (TUOPUAOJOTUYECKUN, ITUTOTEHETUYECKUM, MOJICKYJISIPHO-
reHeTuueckuit). OCHOBHBIE TEHETHYECKHE TOHATUS. [ eHeTHudeckas

CUMBOJIMKA, UCITOJIb3YyEMasd B CXEMaAX CKpCH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACIEIOBaHUs TPU3HAKOB, YCTAaHOBJICHHBbIE [
Mennenem. MoHOTHOpUIHOE CKpEIIMBAaHHUE. 3aKOH €IMHOOOpa3us
rUOpUIOB TEPBOr0 TOKOJeHus. [IpaBuiio TOMUHHMpPOBaHUS. 3aKOH
pacuieruieHdss npu3HakoB. ['mmore3a wucrorsl ramer. [losHoe u
HETOJIHOE JIOMUHUPOBAHUE.

JluruObpuaHOe CKpelllMBaHWEe. 3aKOH HE3aBUCHUMOIO HaCEIO0BaHUS
MIPU3HAKOB. [{uTorenernueckue OCHOBBI JTUTHOPUTHOTO
CKpelllMBaHusA. AHanu3upyrolee ckpemupanue. Mcenonb3oBaHue

AHAJIM3UPYIOHICTO CKPCIIMBAHUA OJIA OIIPCACIICHUA I'CHOTHUIIA ocoou
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6.3

6.4

CuernieHHOe HaclenoBaHue IpusHakoB. Padora T. Moprana mno
CLUEIUICHHOMY HAacCJIeIOBaHUIO T'eHOB. HapyleHue cuenieHusi reHoB
B pe3yJibTaTe KPOCCHUHTOBEpA. XpoMocoMHas Teopus
HACJICICTBEHHOCTH. [ eHeTH4YeCKuE KapThl.

I'enetuka nona. XpoMOCOMHOE oOIpejeieHue mnojia. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOTramMeTHBIE W  TETEPOTaMETHBIC

OpTraHU3MBI. HaCJ'ICI[OBaHI/Ie IMPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

N3menunBoCTh. BuHIbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W
HacJIeCTBeHHasA. Ponb cpelbl B HEHACIEACTBEHHOM M3MEHUYHUBOCTH.
XapaxkTepucTuka MOJIU(UKAIIMOHHON U3MEHYUBOCTHU.
Bapuanmonueii psag v BapuauuoHHAas Kpuas. Hopma peaknnn
npu3Haka. KoaudecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU U UX HOpMa

peakuuu. CBOCTBa MOAU(PUKALMOHHON H3MEHYUBOCTH

6.5

6.6

HacnencrBennas, 158101 FeHOTHUIINYECKAs, U3MEHUYHUBOCTb.
KomOunaTtuBHass W3MEHUMBOCTh. MeWo3 U MOJIOBOM mpolecc —
OCHOBAa KOMOWHATUBHON W3MEHUYMBOCTH. MyTtannonHas
M3MEHYMBOCTh. Krnaccudukamuss MyTanuii: T€HHbIE XPOMOCOMHBIE,
reHoMHbIe. YacToTa W MpUYMHBI MyTanuid. MyTareHHnbie (hakTOphI.
3aKOH TOMOJIOTMYECKUX PSII0B B HACJIEACTBEHHOW H3MEHUYMBOCTU

H.A. BaBusioBa

I'eneruka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIbI
T'C€HETUKU YeJI0BEKa: reHEaJJOTMYeCKU, OJIM3HEIIOBBIN,
[IUTOTEHETUYECKUH, OMOXMMUYECKUH, MOJEKYJISIPHO-TEHETUYECKUM.
CoBpemMeHHOe ONpeeICHUE TE€HOTHIIA: MOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TECHOTUIIMPOBAHKE, B TOM 4uciie ¢ momoubto [TIP-
aHnanuza. HacneacTtBeHHbie 3a001€BaHUsI Y€JIOBEKA: T€HHbIC O0JIC3HH,
0omne3Hu Cc HACJIEICTBEHHOM MIPEIPACIIOIOKEHHOCTHIO,

XPOMOCOMHEIC oone3nn. CoMaTHUECKHE H ICHCPATHBHBIC MYTAallHUH.
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[IpuHIUIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPUITAKTUKA
W JICYCHUS TEHETHYEeCKUX OoyiesHell. MeanKo-reHETHIECKOe
KOHCYJIbTUPOBaHUE.  3HAUYECHHWE  MEIUIMHCKOW  TEHETHKU B

MpcaoTBpalICHUN U JICHCHUH I'CHCTUYCCKUX 3a00JIeBaHMI YeJIOBEKa

CGJ’IGKHI’IH OpraHu3MoOB. OcHOBBI OMOTEXHOJIOTHH

7.1

CenmexknMss Kak Hayka M IpoLEcC. 3apOXACHUE CEIeKUUU U
nomectukanusa. Yuenne H.M. BaBuoBa 0 neHTpax mpoOUCXOKIACHUS
U MHOTo00pa3usi KyJbTypHbIX pacTeHHUH. LIeHTpbl MpoucxoxaeHus

JOMAITHUX XUBOTHBIX. COpT, nmopojaa, mrraMm

1.2

CoBpeMeHHBIE METOIIbI CEJIEKIMU. MacCOBbI M HWHAWUBHUIYAJIBHBIN
OTOOpBI B CEJIEKIIMU PACTEHUU W KUBOTHBIX. OIlIEHKAa 3KCTEphEpa.
bim3kopoacTBeHHOE CKpelMBaHWe — WHOpWAMHT. YucTas JIUHHS.
CkpeliBaHue YHUCTBHIX JIMHUW. ['eTepo3uc, Wiau rudpujHas cuia.
HeponctBenHoe  ckpemmBanne —  ayropuauHr. OtnanéHHas
rubpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TOJUIUIONJOB. JlOCTMXKEHMSI CENEeKUMU PaCTCHUH,

JKUBOTHBIX 1 MUKPOOPIraHNU3MOB

7.3

11 KIIACC

buorexHonorus kak oTpacib MPOU3BOIACTBA. | €HHAs WHXKEHEpHs.
Oranbl  co3ganust  pexkomOuHanTHOM JIHK u  TpaHcreHHbix
opranu3moB. Kierounas wuHxeHepusa. KieTouHble KyJIbTYyphl.
MukpokioHanpHOE  pa3MHOXKeHuE  pacteHuil.  KrnonupoBanue
BBICOKOTIPOAYKTHUBHBIX CEJbCKOXO35IHCTBEHHBIX OpraHU3MOB.
Okosornueckre W atuueckue npoosembl. MO — reHermyecku

MOAUGUITUPOBAHHBIE OPTAHU3MBI
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Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

DBOIIOLMOHHAS OUOJIOTHS

1.1

1.2

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa IBOJTIOIUH. [NaneonTONIOTHYECKHE:
MOCJICIOBATEIBHOCTh TIOSBJCHUS BHJIOB B IaJCOHTOJOTHYCCKOM
JeTonucu, mnepexoansie Gopmel. bruoreorpaduyeckue: CXOACTBO |
pasznuune dhayH 1 Gop MaTEPUKOB U OCTPOBOB. IMOPHOIOTUUECKHE:
CXOJICTBA W PAa3IM4us SMOPHUOHOB PA3HBIX BHJOB TO3BOHOYHBIX.
CpaBHUTCIIBHO-aHATOMUYECKHE:  TOMOJIOTHYHBIC,  aHAJIOTHYHBIC,
PYIUMEHTApHBIC OPraHbl, aTaBU3MbI. MOJICKYIAPHO-OMOXUMHUICCKHE:
CXOACTBO  MEXAHHM3MOB  HACIEJACTBEHHOCTH M  OCHOBHBIX

MeTa0O0JIMYECKHUX MyTEeH y BCEX OPraHU3MOB

OBomtonmoHHas Teopusa Y. /apBuHa. [Ipeanockinku BO3SHUKHOBEHUSA
JapBUHM3MA. [[BIKylIuMEe CHJIbI 3BOJIOUMHA BUAOB 1O JlapBHHY
(M30BITOYHOE  pa3MHOXKEHHWE TIIPU  OTPAHUUYCHHOCTH PECypCOB,
HeonpeieéHHass U3MEHYUMBOCTb, Oopb0a 3a  CyIECTBOBaHME,

€CTECTBEHHBIN 0TOOD)

1.3

1.4

Cuntetnueckas teopus dBomonuun (CTD) u  ocCHOBHBIE €&
nojoxxkenus. MukposBomtonus. [lonmynsiius kak eauHuIla BHUAA U

3BOJIFOITNHA

JIBwxye cuibl  ((akTopbl) SBOJIOIMU BUIOB B MPUPOJE.
MyTainoHHbIi  TIpoIlecC W KOMOWHATHUBHAas  W3MEHYHUBOCTD.
[TonynsunoHHble BOJIHBI U Apeid reHoB. M3omsuus v Murpauus.
EctectBennbiii 0TOOp — Hampasistonuil GpakTop 3BOMOIUH. DOPMBI
€CTECTBEHHOT'O 0TOOpA.

[Ipucnoco0IeHHOCTh  OPraHM3MOB  Kak  PE3yJlbTaT  3BOJIOLIMH.
[Ipumepsl mpucnocoOneHuit 'y opraHu3moB. Apomopdos3sl u
UMO0AIANITALIUH.
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1.5

2.1

2.2

Bun u BumooOpazoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI

BH1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

Maxposomorusi. @opmbl 3BoONMH: (UIIeTHYECKas!, JUBEPreHTHAs,

KOHBCPICHTHAA, ITapalJICIIbHAA. H€06paTI/IMOCTL OBOJIIOIUH
Bo3HukHOBEHUE U Pa3BUTHUC )KU3HU Ha 3emie

JloHaydHBIE TIPEACTABICHHUS O 3apOKACHWHM JKW3HU. Hayunble
TUIOTE3bl BO3HUKHOBEHHUS KU3HM Ha 3emuie: abuoreHes u
naHcrepMusi.  XUMHUYECKas  3BOJIIONMSA.  DKCIIEPUMEHTAJIbHOE
NOATBEPXKACHUE XHMHUYECKOM HBOOUMH. HavanpHble dramnsl
ounonornyeckoi »Bomonuu. I'unoreza PHK-mupa. IlepBoie knetku u

HUX 3BOJIFOIIHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPIraHN3MOB

Pa3zButne xu3Hm Ha 3emsie mo 3pam u nepuoaam. Karapxei.
Apxelickas W mnporepo3oiickas dpbl. Ilameosoiickas spa u eé
MEPUOJIbI: KEMOPHUICKUNA, OPAOBUKCKHM, CHUIYPUHUCKHM, JEBOHCKHA,
KaMEHHOYTOJIbHBIN, IMEpMCKUU. Me3030ickas 3pa U €€ MNEepUOMbL:
TPUACOBBIM, FOPCKUN, MEITOBOM.

Kalino3olickasg spa W €€ MepuoIbl: MaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOTCHOBBIM. XapaKTEpUCTUKA KIMMaTa H TIeO0JOTMYECKUX
npoueccoB. (OCHOBHBIE JTalbl ABOJIOLMM  PACTUTEIBHOTO H
KUBOTHOTO MHpa. ApomMop(]o3bl Yy pacTeHHd U KUBOTHBIX.

[TosiBnieHHE, pacUBET U BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB

2.3

2.4

CucrteMa OpraHM4ecKOro Mupa KaK OTpPaXKEHHUE DBOJIIOLUU.

OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB

OBONIONMSL  4YeJIOBEKA. AHTpPONOJOTrUsl Kak Hayka. Pa3Butue
MPEJCTABICHU O NPOUCXOKIACHUU YeNOoBeKa. MeToabl H3y4YeHUs
aHTporiorene3a. CXoJcTBa W pa3jiduusl YEJIOBEKAa M >KUBOTHBIX.
CucremMaTudecKkoe MoJIOKEHUE YEIOBEKa.

JBwxymue cuibl  (dakTopsl) aHTpornorene3a. HacmencTBenHas
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2.5

U3MEHYUBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIN o00pa3

KW3HU, U3TOTOBJIEHUE OPYIUN TPYAA, MBILIJIEHUE, PEUb

OCHOBHBIE CTaJAMU W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH,
Yenosek YMEJIBIH, Yenosek MPAMOXOAIINH, Yenosek
HeaHJepTalbCKuil, YenoBek pa3ymHbld. Haxonku uMCKOIaeMbIxX
OCTAaHKOB, BpEMs CYIIECTBOBAHUS, 001aCTh PACTIPOCTPAHCHHUSI, 00BEM

T'0OJIOBHOI'O MO3r4a, 06pa3 JKU3HH, OpYIUs

2.6

3.1

3.2

Yenoseueckne packl. OCHOBHbIE OOJBIINE pachl: €BPONEOUIHAS
(eBpaswuiickas), HErpo-aBCTpaIOUIHAS (’xBaTOpHUAIbHAS),
MOHTOJIOUTHAS (a3maTcko-aMepHUKaHCKasi). Yeptsl
IPUCTIOCOOTICHHOCTH NMPEACTABUTENIECH YETIOBEUECKUX pac K YCIOBUSAM

CyliecTBOBaHMs. ENMHCTBO yenoBedyeckux pac. Kpuruka pacusma
OpraHn3mMsl U OKpY>Karoias cpeaa

OKOJOTUSL KakK Hayka. 3aJauyd W pa3feibl JKOJOruu. MeToasl
AKOJIOTUYECKUX MCCIEJOBAHUN. IKOJIOTHUYECKOE MHUPOBO33PCHHUE.
Cpenpl oOWTaHHMS OPTraHM3MOB: BOJIHAs, HAa3eMHO-BO3AYIITHAS,
MMOYBEHHAs, BHYTPUOPTraHU3MEHHAS

Oxonornueckue  (aktopel.  Knaccudukaruss — 3KOJIOTHYECKUX
¢dakTopoB: abWOTHYECKHEe, OHOTHYECKHE W  aHTPOIOTCHHBIC.

JleiicTBrE SKOTOTUYECKUX (PAaKTOPOB HA OPraHU3MBI

3.3

AbGuoTtnueckue  (akTOphl:  CBET, TEMIIepaTypa,  BIAXHOCTb.
®otonepuoauzM. IlpucnocoOneHuss OpraHu3MoB K JEHCTBUIO

abnotnueckux (HakTopoB. buonoruyeckrne puTMbI

3.4

buotnueckne daktopel. Bumbpl OMOTHYECKHMX B3aUMOJEHCTBUMN:
KOHKYPEHITHS, XHMIITHAYECTBO, napa3uTh3M, MYyTYyaJIU3M,
KOMMEHCaJIM3M (HaxJICOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,

HEeUTpamu3M. 3Ha4YeHHWE OHOTHYECKUX  B3aUMOICHCTBUH IS
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Cym€CTBOBAHUS OPTraHU3MOB B IIPUPOAHBIX COO6HICCTB3X

3.5

DKOJIOTHUYECKHUE XAPAKTCPHUCTHUKU ITOITYJIALINH. OcHOBHBIE TTOKa3aTEIIN
MMOMyJsIqur: 4YUCJICHHOCTL, IINIOTHOCTBH, POKAACMOCTb, CMCPTHOCTD,
IMpUpoCT, MHUI'pALHA. I[I/IHaMI/IKa YUCJIICHHOCTHU IIOIIYJLIOUHU U eé

peryisus

COO6HI€CTB3 H OKOJIOIN4YCCKHUEC CHCTCMBI

4.1

Coo0OmiectBo opranu3mMoB — OwuoneHo3. CTpykTypbl OuolEeHO03a:
BUJIOBasi, MPOCTPAHCTBEHHasA, Tpoduueckas (muuieBas). Bunabl-

TOMHUHAHTEL. CBS3U B OMOLIEHO3€E

4.2

4.3

4.4

DKOJIOTHYECKHE CUCTEeMBbI (3KocucTeMbl). [loHsATHE 00 IKOCHCTEME U
ouoreonieHo3e.  DyHKIMOHAJIBHBIE  KOMIIOHEHTBHI  YKOCHUCTEMBI:
MPOAYUEHTBI, KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BemIeCTB M
IIOTOK DHEPrMU B 3KocucTteme. Tpoduueckue (TUIIEBHIC) YPOBHH
skocucTeMbl. IlumeBpie menmu um cetu. (OCHOBHBIE ITOKa3aTelId
AKOCHCTEMBI: OWoMacca, MPOIYKIHSA. DKOJOTHYSCKHE MHPaMUIbI:
MPOAYKIIMH, YHUCICHHOCTH, Omomacchl. (CBOWMCTBA JKOCHCTEM:

YCTOMUYHMBOCTb, CAMOPETYJIsIus, pa3BuTue. CyKieccus

[IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI O03EpP M PEK. DKOCHUCTEMA
XBOMHOI'O WJIM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpONOreHHbIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe # XO3SMCTBEHHOE 3HAYEHUE arpodKOCUCTEM H
ypOOIKOCHCTEM.

buopaznooOpazue  kak  (akTop  YCTOMYMBOCTH  DKOCHCTEM.

CoxpaHeHne OMOJIOTHYEeCKOT0 pa3HOOOpa3us Ha 3emiie

VYuyenne B.U. Bepnanckoro o Owuocdepe. ['panuiiei, coctaB u
cTpykrypa Ouocdepsl. KuBoe BemecTtBO u ero (QyHKIUU.
Ocobennoctu  Ouoceppl  Kak  TJOOAIBHOM  DKOCHUCTEMBI.

Jlunamudeckoe paBHOBeCME W oOpaTHas CBs3b B Omocdepe.
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4.5

KPYFOBOPOTBI BCIICCTB U OMOreOXNUMHUYECKHUE IUKJIbI J3JICMCHTOB

(yrnmepona, azora). 3oHanbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBeuecTBO B Omocdepe 3emiu. AHTPOIOTCHHBIC W3MEHEHUS B
ouochepe. 'modanbHBIC YKOJIOTHYECKUE TTPOOTIEMBI.
OcHoBa palMoOHAJIBHOTO YIIPABICHUSI MPUPOJHBIMU PECypcaMu U HX

UCIONIb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIbI
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETH
HUHTEPHET
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