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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CcoCcTaBWIM: KOHIENTyalbHble TonoxkeHus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYIIIECTBOBAHMSI YeJIOBEYECKOTO o0miecTBa. COTilacHO HAa3BaHHBIM TIOJIOKCHHSIM,
OTIpeIeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMEI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yueOHOoro mnpenMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp’)KaHHME, €ro CTPYKTYpYy, pacOpeaciieHue 1o pa3jeiaM U TeMaM,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmme 1o OuOJIOTMH TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydueHusi B (OPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEIBHON
JEATeIIbHOCTH/YU4EeOHbIX JEeUCTBUN OOYy4YarolUMXCcsi MO OCBOCHHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIi ypOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTHUUECKOTO MBIIUICHUS, IPEACTaBICHUNA O 3J0POBOM
oOpase >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYKalollehd MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU JUIsl PEIICHUS TPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1e7eco00pa3HOrO TMOBEACHUS B OKPYXaloIIed NpUPOIHON cpeje, aHaau3a
BIIMSIHUSL XO3SUCTBEHHON AESATETLHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMaHUS K NMPUKIAJHON HAIIPaBIEHHOCTU
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICUCHUS
YCJIOBUHM JJIsI peLIEHUs] OJTHOM M3 aKTYaJIbHBIX 3aJlau IIKOJIHHOTO OMOJIOrMYECKOTrO
oOpa3zoBaHus, KOTOpas mpeanosaraeT GOpPMHUPOBaHHE Y  OOYYAIOIIMXCS



CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpenHero ooOImero 0o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOIbI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOM MPHUPOJIE
U YEIJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  odmero  oOpa3oBaHus,  COIMAIM3ALNN
oOyuaromuxcs. M3yuenune 6MoI0ruu 00ecreurnBaeT yCioBus sl (YOPMUPOBAHHUS
WHTEJUICKTYabHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET HMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zaHHbIle TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COJACpKaHUsA, MPEACTaBICHHOr0 B TMporpaMMme I0
OHMOJIOTHH.

Ot60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOPBIM OOYyYalolIUecs: TOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopmupoBaHusi O00IIECH KyJbTYphl, ONPEACISIONIME aJ€KBATHOE TOBEJCHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHM3AIluU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHUA YYEeOHOro MaTepualia B TpOrpamMme Io
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHA 00
OTIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aliiu u
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKATeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TNo3HaHUs», «KieTka kak Ouonorumueckas cucremayn, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«IBOIOIUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enps u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalONIMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOIICHUU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.



Joctmxenue 1ienu u3yueHus: yueOHoro npenmera «buosnorus» Ha 6azoBom
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEJICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBHITUAX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIMUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MyTAX Pa3BUTUS B
OWOJIOTMY HAyYHBIX B3IVISIIOB, WACH M TOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
pa3HOrO YpPOBHS OpraHU3aIiy;

CTaHOBJICHHE Yy OOydJarommxcs oOmel KydabTypbl, (YHKIIMOHATHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEU, COOMIOICHUS TUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMUIA;

OCO3HAaHUE IICHHOCTH OWOJIOTUYECKUX 3HAHHWKM IS TIOBBIIICHHUS YPOBHS
HKOJIOTUYECKOH KYIbTYpPHI, A1 (GOPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH NEATEIHLHOCTH MO0 OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE U COONIOACHHE Mep NPODUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO o0nacTi « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlst u3ydenusi OMoJaoruu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B HEZem0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHu3alnuu OMOCHUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOr0o OaaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonormyeckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamMuHbI.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIOKO3a, pubdo3a U Je30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIIMM YTII€BOIOB.



Jlununel: Tpurmuuepuabl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIE€BOOB, OETKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMEe TPU3HAKUA KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tumsl KIETOK: »JyKapuoTHYecKas U mpokapuoTnueckas. (OcobeHHOCTH
CTpOCHHMSI MpOKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHHe
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa u pyHkiuu. [luTomnasma u eé
opraHouibl. OgHomemMOpanHbie opradHousl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxknenue MUTOXOHApUM u Twiactua. Bunel mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUK OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennopsie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKW»,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHUE MPOKAPUOTUUECKON KIETKU,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



Jlabopatopuass pabora Ne 2. «/3ydyeHwe CTpOCHHS KJIETOK paCTEHUH,
’KUBOTHBIX M OAaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHEIi. Pombs dhepmeHTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiausiHue ycioBuii cpeqbl Ha (POTOCHHTE3 W CITIOCOOBI MOBBITIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenne u ero Buabl. KHCIOPOIHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@OpManuMu B KIETKE. ['€HETHMYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. H.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.
OOpatHass ~ TpaHCKpHUIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHEHHUs! BUPYCHBIX 3a00JICBAHUIA.

JdeMoHCTpauu:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuipel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit kony,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukarnus JJHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeIb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI W HWHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Tporpammupyemasi rubGeb KJISTKH — aromnTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0oOpa3oBaHUs TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHE3). OMOpHOHAIBbHOE Pa3BUTHE
(3MOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTEHE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpOTpenapaThl «CrniepmMaTo30u bl
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KIETKax
KOpelIKa JIyKa», MarHuTHas MOJieNib-anmuinkanus «J/lejgenue KIeTKu», MOJIelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHass pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacsieACTBEHHOCTH 1 HK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYECKUi1). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menpaenem.
MoHorubpuHoe CKpenBaHue. 3aKkoH eauHooOpasus THOPHUIOB TIEPBOTO
nokojeHus. [IpaBuno gomMuHUpOBaHMS. 3aKOH pACIICIUICHHUS TPU3HAKOB.
['unioresa yuctoTtsl ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyromee cKkpeumpanue. crnoap30BaHne aHAIN3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHne cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eHetnka mosa. XpoMOCOMHOE ONpEAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsie M reTeporaMeTHbie OpraHu3mbl. HaclienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUbl K3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuuun npuszHaka. KoauuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBoricTBa MOAUGMUKAIIMOHHONW N3MEHYHNBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCThb. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUYMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XpPOMOCOMHbIE, FTeHOMHBIE. HacToTa U MpuYMHbI MyTaluil. MyrareHHble (hakTOpPBI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKH
YeJIOBEKa: reHeaIOTHUYCCKUM, OJTM3HEIIOBEINA, IIMNTOTCHETHYSCKHUM, OMOXMMHUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M1P-ananu3a. HacnenactBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEICTBEHHOW MPENpacHoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPUITAKTUKH U JICUSHUS T€HETUYECKIX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKOM
TEHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro LUTOr€HETUYeCKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTHKa moya», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUIECHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeIU-anIIuKau «MOHOTHOPUHOE CKpEUIUBaHUE,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopuas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHOW U3MEHUHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuii y apo30duiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKICHUE CEIIEKUMU U JTOMECTHKALIUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYpHBIX pacTeHuM. LIEeHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUN U KUBOTHBIX. OIlleHKa J3KcTephepa. bim3kopoacTBEeHHOE
cKkpemBaHue — uHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMXKEHUS CENEKUUU PpPACTCHUH, KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KJIOHPIpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEIbCKOXO3SIMCTBECHHBIX OpraHU3MOB.

OKOJIOTHYECKHE u DTUYECKHUE poOJIeMBL. I'MO - FeHETUYECKHU
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. WM. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmunpel 1 cxembl: Kapta «LleHTpbl NPOUCXOXKIEHUS W MHOroooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl 1oMamHuX KMBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHKE», « KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOpaTOpUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuure ¢payH u (GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUUMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKYyIME CHUJIBI 3BOJIOLNUMU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyllecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsiius kak eAMHUIA BUAA U SBOJIIOLHUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomyNsliMOHHBIE BOJHBI U Jpeild
reHoB. M3o1ust 1 MUrpanusi.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.



[TpucnocoOMeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCIOCOOJIEHUI Yy OopraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (POpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakpoaBomorusi. PopMbl  IBOMIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxieHne OT HECIEUHAIN3UPOBAaHHBIX MpeAkoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JlemoHncTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cyiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB paCTCHUID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtamronHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanusy,
«/IBmkymne cuibl 3Boironum», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEy», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TJIOMOB U CEeMsH, KoJuleKuusi «[IpuMepbl 3alIUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpadguueckass kapta Mupa, KoJeKius «DoOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wmojaenb anmumkamus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIOY.

JlaGoparopHnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKICHUM KW3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMONMK. HauaabHbIe 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HX SBOJIOLUSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
ABOJIFOIIMU PACTUTEIIBHOTO W J>KHBOTHOTO MHpa. ApomMop}o3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHS Ye0BEKa. AHTPONOJIOTHS KaKk Hayka. PazBurue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAlIbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEICH
YEJIOBEYECKUX Pac K YCJIOBHUAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIIOBEUECKUX pacC.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas kieTka», <« KuUBOTHasi  KJETKa»,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YelIOBeKa», «JllpeBHelme moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIla, HeEaHJepTalblla, KPOMAHbOHIIA), CJICTKU WU
M300paKeHUsI KaMEHHBIX OpYAWM NEpPBOOBITHOrO YEJIOBEKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue Qaktopel. Kiaccudukamuss sxomorndeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTOnEproan3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLUUNA: YHCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranuszmoBy», «®Potonepuoansm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIMU HHQY30puu-Tyhenbkuy, «IlumeBbie menm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHoIIEHO3E.

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMU B S3KOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LEMM U CETH.



OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMuibl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHCTEM:
YCTOMYUBOCTb, CAMOPETYJIALNSA, pa3BUTHE. CyKIIECCHUS.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrtop ycroumBocTH 3KocucTeM. CoxpaHeHHUE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI100anpHOM JKOCHUCTEMBI. JlMHAMuUYeckoe paBHOBecME U oOpaTHas CBS3b B
onocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moOanbHbIE IKOIOTHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue HIPUPOJIBI " 4eJIOBEYECTRA. CoxpaneHune
Onopa3zHo0Opa3us Kak OCHOBa ycTOM4YMBOCTU Ouocdepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa U IPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHble OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJeKInH «buoreHos3y, «Bpeaurenu BaXHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpachnas knura Poccuiickoit ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
M CaMOONpPEACICHUI0, HaJIWYMe MOTHUBAllMM K OOy4YeHUIO  OHOJIOTHH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MHpeaMeTa «bUuonorusy AOCTUTAIOTCA B
CAVMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TO3UIMH JIMYHOCTHU, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa M MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauiusMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHUIO B pPa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NOHMMaHHWE W pealu3alnus 370pOBOro W 0e30macHoro obpasza >KU3HU
(3mopoBOe  mUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TpaBWJ U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAaHUE LEHHOCTH MNPAaBUJ HWHIMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0IO0HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccudn U pPealu30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKA3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TpPH HW3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HAJIMYKUE PA3BUTOTO SKOJOTMUYECKOTO MBIIIICHUS, YIKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILLECTBEHHOW NPAKTHKU, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M YWUTATENIbCKOW KYJIbTYphl KaK CpeEJICTBA
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodiIemM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTUH JJISi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pEIIaTh PECcypcHble  MPOOJIEMbI  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKMX 3HAHUW B LEIAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydaeMmble 3HAHWS /I aHajdu3a u
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOLECC,
CUCTEMA, Hay4yHbIN (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOeHWEe, U3MEpPEeHHe, OKCIEPUMEHT U JIpYrux),
yHUBEpCalIbHbIC Yy4eOHBbIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMHU OOYy4Yaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLUANIbHOM MpPaKTHKE.

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOrPAMMBbl CPEIHETO OOIIEeTO
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU NM03HABaTeJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIb30BaTh TPU OCBOCHUHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaccMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTtBa  JUIS  IIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEATbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE eHCTBUS:

BJIAJICTh HAaBBIKAMH y4EOHO-HCCIICIOBATEIIBCKON M MTPOCKTHOM JCSITCIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpETalHH, MNPeoOpa30BaHUI0O M TPUMEHEHUIO B y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE€ PEIICHHs 3aJadd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B MPOGECCHOHATBHYIO CPEey;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHbopmalmu (cxembl, rpaduKy, TUarpaMMbl, TAOJTHUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJIICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpEJCTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, IPOSABIIATh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW 1I€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHe;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJCTh HAaBBIKAMHM  IIO3HABATEAbHONH  pedIeKCMH KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, MCIIONB30BaTh MPUEMBI peIeKCHH IS OLECHKH CHTYyallMH, BBHIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO NPUHMMATH DELICHHUS IO HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JJOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusy
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHWUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yU€HBIX-OMOJIOrOB B pPa3BUTHE OHOJOTHUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KWU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalleHue
SHEPIruM), TOMEOCcTa3 (CaMOpETyJIsius), YPOBHEBAsI OpraHU3aIUsl )KUBBIX CHUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuyenus (o 1eHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB M SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBU)KCHHE  THUIIOTE3bl,  BBHISBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO M JHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MaCHOCTH CBOEro 3[0pOBbs M 370POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MTOBEJIEHUS B OKPYKAIOIIEH
OPUPOAHON cpee, MOHMMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHE 3aaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HAaCJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3UYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(POPMAILIMK, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALNS, T€HOMOH, BOJIOLMS, ABUXKYIIUE CUIBI ((PAaKTOPHI) IBOIIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, depenoBaHus rJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaxX, AHTPONOTECHHBIX HW3MEHEHUN B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJISl MPUHATUSA MPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOILKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
IPUPOHON cpene, MOHUMAaHUE HEOOXOTWMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH TSl pAllMOHATFHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TJ00ATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThbI padoThI pecypesi
bubnuoreka [{OK
1 buosorus kax nayka 2 0.5 https://m.edso00.ru/7f41c292
2 JKuBble cucTeMBI U UX OpraHu3aus 1 bubmnorexa LIOK
https://m.edso00.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 buGmuorexa LIOK
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
4 PKHM3HEACATENBHOCTS KIETKH 6 https://m.edso0o.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE 5 1 bubnmnorexa LIOK
OPraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bubnmorexa LIOK
8 Peseparoe Bpems 1 https://m.eds00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bu6nmorexa [IOK
1 IBOmONHoHH: OrONorHs 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 Opranu3Mel B OKpyXKaromias cpeaa 5 1 bubmnorexa LIOK
YK https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 9 bubanoreka [JOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2.5



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
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tewa ypoka Bcero KOﬁHTpOJIL HBIC HpﬁaKaneckne u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
I1 6ota Ne 1
2 cnomsosarne pameex ) 05 Bu6miorera LIOK
' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, IPOLECCHI 1 bubnmnorexa [JOK
U MX U3y4EHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5) benku. CoctaB u ctpoeHue 6eJIKoB 1 https://m.eds0o.ru/863e672
DepMeHTHl — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJTU KaTajasbl)»
bubmuorexa [JOK
! YTIeBOpL. Jiumuet 1 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hykneurosbie kucnotel. AT® 1 https://m.eds00.ru/863e6d5c
9 Hcropust u MeTObI M3yUEHHUS 1 bubnmoreka [JOK

kieTku. Knerounas treopus

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

KieTka xak nenoctHas XuBas

10
cucreMa
CTpoeHue 3yKapuOTUYECKOM KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnunoreka [HOK
11 pacTeHuil, KUBOTHBIX, TPHOOB H 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»
bubmuorexa [JOK
12 Obmen BemecTs nn MeTado3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 PorocurTes. XemocuHTes https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 OHepreTHiecKuid 0OMeH https://m.edso0o.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
.M .
15 Kzg?;l: No I;i?lflag?}io%fp?ep i?/IﬂT%a B 0.5 bubmorexa LIOK
p - 5 ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes Oenka. Peakius bu6mmoreka [JOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancyimus — GuocwnTes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubmuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N bu6mmorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJOBBIX 05 bubnnoreka [HOK

KJIeTOK. OMI0A0TBOPEHHUE.

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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

JlaboparopHuas pabota Ne 4
«M3yueHne CTpOCHHUS MOJIOBBIX
KJICTOK Ha I'OTOBBIX
MHKpOIIperapaTax»

NHnuBuyanpbHOE pa3BUTHE

bubmuoreka [JOK

22 OPraHu3MOB https://m.eds00.ru/863e8436

23 I'enetuka — Hayka o bubnnoreka [HOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS

24 1| 1/13Ha1<01§ Monoru6 I/II[ HOE bubmorexa LIOK

p ) pHL https://m.eds00.ru/863e8878
CKpEIIMBaHHE

UTHOPHUIHOE CKpeLUBaHue. 3aKOH

25 ile?,aBI/I}ZI/Ii[/IOFO HEEJIL: OBaHUS bubmnorexa LIOK
A https://m.edso0.ru/863e89a4

MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas pabora

2% No 5 «M3yuenue pe3ynbpTaToB 05 bubnmnorexa [JOK
MOHOTUOPUAHOTO U AUTHOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpeIIMBaHUs Y Ap0o30(HIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. Hacnenosanne bu6mmoreka [IOK
MPU3HAKOB, CIEIJIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. 3ydenue bubnmoreka [JOK

28 - 0.5 _

MOIU(DUKAITMOHHON U3MEHUYHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psijia U

BapUALIMOHHON KPUBOI»

HacnencTBenHast ”3BMEHYUBOCTD.

JlaGopaTtopnast pabota No 7. bubnmoreka [JOK

29 - 0.5 _

«AHanu3 MyTanuil y 1po3o¢puiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 I'eneTnka yenoBeka bu6mmorexa [{OK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBHbIii ypok. O6001IeHHE 11O

https://m.edsoo.ru/863e8d78

31 teme «HacneacTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOB)
32 CernekIus Kak HayKa M TIpo1ece 1 EH@_IHOTeKa HOK
ttps://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIICKIINHI 1 bubmuoreka [JOK
pPacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITIACC

KosimyecTBo yacoB DJIeKTPOHHBIE
[1]
JI:;-II Tema ypoka Bcero Kontpoapnbie  Ipaxruieckue fa[:;‘?ennﬂ gg?aﬂﬂiifeﬂbﬂble
padoThI padoTshI pecype
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3sBuths NpeacTaBiIeHUN 1 bubnuoreka [IOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
3 MuipososmioLHs 1 E@fﬁﬁﬁfﬁgﬁge%gcm
[Momynsaust KaK dJeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas padora Ne 1 1 0.5 Egggﬁgg{ﬁ)gﬁg%eggw
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBroKyIMe Cuitbl (37€MEeHTapHBIC 1 bubnmnoreka [JOK
(baxTOpBbI) IBOIOLIU https://m.edsoo.ru/863e9da4
6 EcrecTBenHsbIit 0TOOp M €10 (hopMBI 1 Eggsj:lll/llr?:éf;groug%e% 40
Pe3ynbTaTh! 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIJIBHOTO XapaKTepa
8 Hamnpasnenus u nmytu 1 bubnnoreka [JOK
MAaKpO3BOJIFOLIMU https://m.eds00.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 WcTopus xu3HU HA 3eMile M METOTBI 1

e€ U3y4eHus



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
nepuoaam https.//m.edso0.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne | 05 bubnuoreka [IOK
«M3yueHne UCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) BH6J_IHOTeKa LOK
https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuorexa [JOK
AHTPONOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJlanTaluy 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O60011IeHHE 10
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 DKOJIorus KaKk HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTUYECKHE bubnnoreka [JOK
(bakTopsl https.//m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
JlaGopatopnas pabora Ne 3.
29 «Mopdonorudeckne 0COOCHHOCTH 05 bubnuorexa [JOK

pacTeHHii U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3BUTHE YEPEHKOB KOJICYCa»

bubmuoreka [JOK
23 buotnacckne paxropet 1 https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomysiun. [Ipakruyeckas pabora
24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
TOMYJISIIIAKA Pa3HbIX BUJIOB
pacTeHui»
o5 Coo0bmiecTBa OpraHu3MoOB — 1 bubnnorexa [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHE CUCTEMBI 1 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edso00.ru/863eb46a
| o e o | Busmorea 101
. DAMIIB!. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI 1
29 AHTpONOreHHbIE IKOCUCTEMBI 1
30 buocdepa — rinobanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onochepe 3emin 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnunoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

ChopMHupOBaHHOCTh 3HAHWUK O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
ouosnoruy; (PyHKIMOHAILHON TPAaMOTHOCTH YEJIOBEKA JJIsi PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHue pacKpbIBaTh COJICpP)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHUe SHEPruM), TOMeocTa3 (CaMOoperyisnus), YpOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PEIPOTyKITHS),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTD, POCT M Pa3BUTHE

VYMeHue uznaratb OMOJIOrHYECKHE TEOPUM (KJIETOYHAs, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I. Menaens, T. Moprana, H.11. Basunosa) u
yueHHs (0 LIEHTpax MHOrooOpaszus U MPOUCXOKACHUS KYJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K
JKUBBIM CUCTEMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHM3ais W IPOBEJACHHUE OHMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIBIDKCHWE  TUIOTE3BI;  BBISIBICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJTYYEHHBIX PE3YIbTaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT MW OYKApUOT, OAJHOKJIICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOLIECCOB  OOMEHa  BEIIECTB U
MpeBpaIleHys] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO |
9HEpreTM4eckoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHIUBHUAYAJIbHOTI'O pPa3BUTHUA
opraHusMa (OHTOT€HeE3)

YMenmne MMPUMCHATH ITOJIYUYCHHBIC 3HaHUA JJIsL 00BSICHEHHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHUM, JUIS MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JTIO/I€H, COOIOACHUS HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TNPUPOJHON  CpEeJe;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHHH
COBPEMEHHOW OMOJIOTMH W OWOTEXHOJIOTHH i1 PaIMOHAIBHOTO
MIPUPOJIOTIONIB30BAHUS

YMmenue pelmiaTte 3JIEMCHTAPHBIC TCHCTHUYCCKUC 3aJJja4id HAa MOHO- U
)II/IFI/I6pI/I)1H06 CKpCIIMBAHUE, CHCINNICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOF (O) CKpCIIUBaHUA JJIA MMpeaACKa3aHus
HaCJICOJOBaHM ITPU3HAKOB Y OPraHu3MOB




YMeHue BBINOJHATH JIAOOpPATOpHBIE M TMpPAKTUYECKue paboThl,
coOmoaTh mpaBWia TpH padoTe ¢ ydeOHBIM U JIaOOPaTOPHBIM
o0opymoBaHuEM

YMeHne KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 CO/IEpKaHMs, BKIIOYAIOLIYIO IICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyuHbIX UCTOYHUKOB (CMM, HayyHO-TIONYJIsipHBIE MaTepUabl);
TUYECKHE AaClEeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOIMH,
MeaULHE, OMOTEXHOJIOTHH
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11 KIIACC

YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUNW O MECT€ U POJH OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIC POCCHMCKMX W 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa MJIsl pEIICHUS
YKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh COJIEp)KaHUE OHOJOTMYECKMX TEPMHUHOB H
NOHATUI: BUJ, HOMYJALMs, TeHO(OH, 3BOJIOLUS, JBMXKYLIUE CHIIBI
(daxTopsr) HBOJTIOLIUH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTHYECKUE (bakTopsl, HKOCUCTEMA,
MPOAYIICHTHI, KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHHA,
9KOJIOTHYECKasl MMpamMuia, OMoreoleHos3, buocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JapBuHa, CcHHTETHYECKass TEOpUs  DBOJIOLMH), 3aKOHBl WU
3aKOHOMEpHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBieHui u myrtei sBomonuu A.H. CeBeprioa, yueHus o
o6uocpepe B.M. BepHaackoro), omnpeaensTb  TIpaHUIBl  UX
IIPUMEHHUMOCTH K JKHBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHHe M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
opraHu3amnusi M TPOBEICHHE OMOJIOTHYECKOTO  AKCIEPUMEHTA,
BBIIBMOKEHHE  THIIOTE3BI; BBISIBICHUE  3aBUCUMOCTH  MEXKIY
WCCTIEAYyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3YJIbTAaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpU M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TMOJTYYEHHBIX PE3YIHTATOB)

VYMmenne BBIIACIATH CYIICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTUYECKNX OOBEKTOB: BUJOB, TMOMYNIAIHHA, TPOMYIECHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCONEHO30B H  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYUBOCTH,
€CTECTBEHHOTO0 0TOOpa, BHUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTaHU3MOB, JIEHCTBUS OKOJOTMYECKUX (HaKTOPOB Ha OpPraHU3MBI,
MIepeHoca BEIECTB M MMOTOKA SHEPTHH B DKOCHCTEMaX, aHTPOIIOTCHHBIX




W3MEHEHUN B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHbIE 3HAHUS Uil OOBSCHEHHS
OMOJIOTUYECKHX IMPOIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e301MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIMX JIIOJIEH, COOMI0IEHUS HOPM
rPaMOTHOTO  TIOBEJIEHUS B  OKpYXaloUlell MpUPOAHON  cpeje;
MMOHUMAaHUE HE00X0IMMOCTH HCII0JIb30BaHUS JIOCTHXKECHHM
COBPEMEHHOM OMOJIOTHU JIsl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHue pemaTth 3J€MEHTapHble OMOJOIMUYECKHE 3a/1adyM, COCTaBIAThH
CXEMBI IIEpEHOCca BELIECTB U SHEPTUU B 3KOcHcTeMax (LENH MUTAHUs)

YMeHue BBIMONHATH JIA0OPATOPHBIE U TMPAKTUYECKHUE PadOTHI,
coOmrolaTh TpaBuja TpH padoTe ¢ ydyeOHBIM H  JaOOpPaTOPHBIM
o0opymoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh U HWHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 CO/IepKaHMsl, BKIFOYAIOLIYIO TICEB/IOHAyYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHbIE MaTepUallbl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO
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YMeHue co3naBaTh COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOICHMUS,
000011251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX HNCTOYHHKOB,
IPaMOTHO UCIOJb30BaTh MOHATHHHBINA anmapat OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

buonorus xak Hayka

11

1.2

2.1

buonoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (opMUpOBaHUU
COBPEMEHHOM Hay4yHOH KapTHHBI MUpa. CucTeMa OMOJIOIHYECKUX HAYK

Mertoabl Mo3HaHMS KUBOM MHpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MEpeHue, KiIacCupHKalus, MOJEIMPOBAaHUE, CTaTUCTHYecKas o00paboTka
JTAHHBIX )

JKuBble cucTeMBl M X OpraHu3anus

Kupbie cuctembl (OMOCHUCTEMBI) Kak IpeaMeT u3ydeHus Oumosioruu. CBOWCTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

VYpoBHM OpraHu3alud OUOCHUCTEM: MOJIEKYJISPHO-TEHETHUECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYJISITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHMMHMYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BenlectBa. DyHKIMM BOAbl U
MUHEPAIBHBIX BEIIeCTB B KiieTke. [lomnepkanue ocMoTHYECKOTO Oananca

3.2

3.3

benku. CoctaB m crpoeHHe OETKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IE€PBUYHASI, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYEeCKHe CBoiicTBa OenkoB. buosornueckue
(byHKINN OEIKOB.

depmeHThl — Ouosnoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTpatHas coenudpuuHoctb. Kodepmentsl. Buramunel. Otiauuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IUIIOK03a, pubo3a U Ae30Kcupubo3a), Aucaxapusl
(caxapo3a, JaKkTo3a) W TMOJUcaxapuibl (Kpaxmasl, TJIUKOTEH, IEJUTI0I03a).
buonornyeckne GyHKIUU YIIE€BOIOB.

Jlununael:  TpUrAMLEpUAbl,  crepounsl,  Qochomunuasl.  'mapopuibHO-
rusipopoOHbIe cBOMCTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE
YTJIE€BOJIOB, OEJIKOB M JIMIIUIOB KaK UICTOYHUKOB SHEPTUU

3.4

3.5

3.6

3.7

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEHHOBBIX
kuciot. Crpoenune u Qynknuu JJHK. Crpoenne u ¢ynkmuum PHK. ATO:
CTpoeHue U (PYHKIUU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Metoast N3YUYCHUA KIICTOK

Knerka kak nenoctHas >xuBas cucrema. OOuiye MpU3HAKH KIETOK: 3aMKHYTas
HapyxHas mMemOpana, moiekynsl JJHK kak renermueckuii ammapar, cucrema
CHHTe3a OerKa

Tumnbl KJI€TOK: dyKapuoTHUecKas U mpokapuotrndeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTnyeckoil  kierku. Kierounas crenka Oaktepuil.  CTpoeHue
9yKapuOTHYECKON KIETKH. OCHOBHBIE OTIMYHS PACTUTEIBHOM, >KUBOTHOM U
IrpuOHON KIIETKU

3.8

[loBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIMKC, HX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pyHkuuu. [{utonnasma u eé




opranousipl. OTHOMEMOpaHHBIE OPraHOWIBl KJIETKH: DHIOIUIA3MATHUYECKas CETh
(OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxokIeHne MUTOXOHAPHM W IacTui. Bunbl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMKY OPraHOUI0B KJIETKU. BKiroueHus

3.9
3.10

4.1

Snpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sijpa: siaepHas 000JO0dYKa,
KapHoIUIa3Ma, XPOMATHH, SIPHIIIKO. XPOMOCOMBI

TpaHcHopT BEIIECTB B KIIETKE

XKuzHenesaTenbHOCTh KIETKH

OOmeH BemiecTB, WM METa00JIU3M. AcCUMUIIANNS (TUIACTUYECKHH OOMEH) H
TUCCUMIJISALIUS (PHEPreTHUSCKUd OOMEH) — JBE CTOPOHBI €AMHOIO Ipoliecca
MeTtabosm3ma. Tumpl oOMeHa BeniecTB: aBTOTPO(MHBIA M reTepoTpodHbIid. Pob
(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHUH YHEPTUHU B KIIETKE

4.2

dotocunTe3. CBeroBas U TeMHOBasi ¢a3bl porocuHTe3a. Peaknuu poTocunTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMiie.
Bnusiaue ycnmoBwii cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHUS €rO
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3HpYyIoIIue OakTepuu. 3HAYCHHE XEMOCHHTe3a IS
KU3HH Ha 3emMIie

4.3

4.4

DHepreTuyeckuii oOMEH B KJeTKe. PacuieruieHne BeIIECTB, BBIJCICHUE H
aKKyMyJIMDOBaHHME OHHEPrUM B KIETKE. OTambl HSHEPreTHUYEeCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucinoponHoe okucieHue, WM KIETOYHOE
npixanue. DPGEeKTUBHOCTh SJHEPTeTUYECKOr0 0OMEHa

Peakiiun marpuyHoro cunte3a. ['enernueckas uadopmanus u JJHK. Peanuzamms
reHeTUYecKo uHpopmauuu B kieTke. ['eHeTHuyecKkuii KOJ U €ro CBOMCTBA.
Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancmsaumst — OuocuHTe3 Oenka.
Koaupoanue amuaokuciaot. Posb pubocoM B OMocuHTE3E Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTusi Bupycos (/.U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHuii, *KUBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3dyaurtens CIIN/da.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00J€BaHUIMA

Pa3sMHOkKEHHE M MHAMBUYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslif 1MKJI, WIM SKU3HEHHBIH LUK KiIeTku. MHTepdaza U MHUTO3.
[Ipoueccrl, nporekaromue B WHTepdasze. Permkanus — peakuuss MaTpUUYHOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI Habop — KapHOTHII.
JuniougHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS U HWHAWBUAYAIBHOIO PA3BUTHUS
OpraHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsuiye Ha
Pa3HBIX CTaAMSIX MUTO3a. BMOJIOTHYECKHI CMBICT MUTO3a

5.2

5.3

@®opMbl pa3MHOXKEHHSI OpPraHHM3MOB: Oecriosioe U MosioBoe. Buabl Gecrosoro
pPa3MHOXXEHHUA: JI€JIEHHE HaJABOE€, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
criopoobpazoBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. UckyccTBenHoe
KJIOHUPOBAaHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIINU

ITonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0ro.

Metios. Cramum wmeiioza. Ilpomecchl, TpouWcXoAsmie Ha CTaausIX Meio3a.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonoruueckuii cMbici U




3HaYeHNE MEN03a

5.4

5.5

I'ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKEJe3bl: CEMEHHUKU U SMYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CrepMaTo30ui, SHIEKIeTKa) — cliepMaTorenes u oorenes. OcoOeHHOCTH
CTPOCHUS SIMIEKIIETOK U criepmaro3onioB. Omionorsopenue. [lapreHorenes

WunuBunyansHoe — pa3BuTHe  (OHTOreHe3). OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, racTpyisanus, opranoreres. IlocramOpuonansHoe pazButHe. TuMbI
NOCTAMOPHOHAIBHOTO PAa3BUTHA: MPSAMOE, HEMpsAMoe (JIMuMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct u pazButHe pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OpPTaHHU3MOB

6.1

6.2

IIpeamer u 3agaun renetuku. Vicropus pa3sBuTus reHETUKH. Bkiax poccuiickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TIEHETHKU. MeToApl TIeHETHKHU
(THOPUTOTOTUIECKUHA, UUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETHYECKU ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yEeMasl B
cXemax CKpellMBaHui

3aKOHOMEPHOCTH HAacJIeIOBaHUs IPU3HAKOB, ycTaHOBiIEeHHbIe I'. Menzaenem.
MoHOTHOpHIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokoJienusi. IIpaBuiio JOMUHUpPOBaHMS. 3aKOH pACHICIUICHUS IPU3HAKOB.
I'unioresa unctorsl ramer. [losIHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuHOEe CKpelMBaHWe. 3aKOH HE3aBHCHMOI'O HACJICIOBAaHUS ITPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JIUTHOPUIHOTO CKpEHIMBAHWS. AHAIU3UPYIOIICE
ckpeuuBanue.  Mcnonp30BaHME — AQHANM3UPYIOLIETO  CKPELUIMBAHUS A
oIpeziesIeHUs] TeHOTHIa 0CO0U

6.3

CuenieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJIeOBaHWIO TIeHOB. HapymieHwe cCreruleHHss TE€HOB B pe3yJbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HACIEeACTBEHHOCTH. Il eHeTndeckue
KapTBhl.

I'enetnka moma. XpoOMOCOMHOE ONpeeNeHHe IoJla. AYTOCOMBI M IIOJOBBIE
XxpomocoMsbl. ['oMoraMeTHele M rereporamMeTHble opraHusmbl. HacnepoBaHue
IMPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIEICTBEHHA.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U KadeCTBEHHBIE
MIPU3HAKU U UX HopMa peakuuu. CBolicTBa MOIM(PUKAIIMOHHOW H3MEHUYUBOCTH

6.5

6.6

HacnenactBennass, wWiM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KoOMOWHATHBHAS
W3MEHUYUBOCTh. MeH03 W TONIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. HacToTa U NpUYUHBl MyTauuil. Myrarenssie
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HAacHeACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeNI0BeKa: TeHEaJOTHYECKUH, OJIM3HELIOBBIH, LUTOT€HETUUECKUH,
OMOXMMHYECKUN, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIIE C




7.1

nomonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
00s1e3Hu, 00JIE3HH C HACIEACTBEHHON MPEeapacloyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue W TeHEPAaTUBHBIE MyTanuu. [IpHHIMIBI 370pOBOTO
o0pa3a KU3HH, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHHS] TEHETHYECKUX
0one3Heil. MeanKo-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHHUE METUIIUHCKOM
TeHETUKH B MPEAOTBPAILICHUH U JICUCHUH TeHEeTUYECKUX 3a00JIeBaHUI YelloBeKa

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOT I

Cenekiusi Kak Hayka W Ipolecc. 3apOoXkACHUE CEJIIEKUUU U JOMECTHKALUS.
Yuyenne H.M. BaBuioBa o0 TIIeHTpax MPOUCXOXKACHUS UM MHOTO00Opa3us

KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/Jia, IITaMM

7.2

CoBpeMeHHbIE METO/Bl CENEKIUMU. MaccoBbli U WMHIAUBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM DPACTEHUH M KMBOTHBIX. OILleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpeuBanue — MHOpuAMHT. Yuctas nunus. CKpelmuBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYEHUE TIOJIUIUIONAOB. JIOCTMIKEHHUS CEJIEKIMM PACTEHHUM, >XMBOTHBIX U
MHKPOOPTraHU3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanua pexkomOuHaHTHOM JIHK u Ttpancrennsix opranmsmon. Kierounas
nwxeHepus.  Kiierounsle  KynbTypbl.  MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTMUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku
MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  3BosouuHM.  [lajgeoHTonoruyeckue:  MocieA0BaTENbHOCTh
IIOsABJICHUA BHJOB B MMaJeOHTOJIOTHIECKOM JICTONMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxonctBo u paznuuve ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUJIOB
MO03BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOIMYHbIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, araBU3Mbl. MoJEKyIIpHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX IMyTed y Bcex
OpPraHu3MOB

1.2

1.3

1.4

OpomtormonHas  Teopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMS
JapBUHU3MA. JIBHXKYIIME CHJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHas U3MEHYUBOCTb,
60opb0a 3a CyLIEeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

Cunrernueckast Teopust osBomouuud (CTD) U OCHOBHbIE €€ TOJOXKEHHUS.
Muxkposomtonus. [lonynsanus Kak eIMHUIA BUAA U BOJIOLUN

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Hpupoie. MyTaluoOHHBINA
mporecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsiiiMoHHBIE BOJIHBI U JApeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil paxTop
sBOMIOLNU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl




MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U UANOAIANTALINY.
Buna u Bunoo6pazoBanue. Kpurepun Buma. OcHOBHBIC (POPMBI BUI000pa30BaAHUS:
reorpaguueckoe, IKOJIOrHIECKOe

1.5

2.1

2.2

MakposBomronist.  Popmbl  IBONIOLMHU:  (UIETHYECKAas,  JAMBEPTrEeHTHAsd,
KOHBEpIeHTHasi, napasuienbHas. HeoOpaTtuMocTh 3BONIOLMU

Bo3unknoBeHue u Pa3BUTHC )KU3HU Ha 3emie

JloHayuyHble TIPEACTABIECHUS O 3apOKICHUU KU3HU. HayuyHbple TIuUnoTe3sl
BO3HUKHOBEHHUS KHM3HU Ha 3emyie: a0uoreHe3 W MaHCIepMus. XUMUYECKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOH HBOJIIOIUU.
Havanpubie sTambl Ouosiormueckoil sBomonuu. ['mnoresa PHK-mupa. IlepBeie
KJIETKU U UX 3BOIIOLKA. POPMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB

Pazputne xu3Hum Ha 3emiie mo spaM W nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas d3pel. l[laneo3oiickass spa u €€ NepUOabl: KEeMOPUNCKUM,
OPJIOBUKCKUM, CUJYPUICKUH, JI€BOHCKHH, KaMEHHOYTOJIbHBIN, MEPMCKHUH.
Me3o30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

KaliHozoiickass »9pa u e€ mepuojabl: IMaJeOreHOBbIA,  HEOTCHOBBIM,
aAHTPONOreHOBbIM. XapaKkTepUCTUKa KJIMMaTra U TIE0JIOTUYECKUX IPOLIECCOB.
OcHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApOoMOP(O3bI Y
pacTeHuld M KUBOTHBIX. llosiBIeHWe, pacuBeT M BBIMUPAHHE TPYHI KUBBIX
OpPraHHU3MOB

2.3

2.4

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHue HBojouud. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHu3MOB

OBonronus 4ejaoBeKa. AHTPOIOJIOTHsA KaK Hayka. Pa3BuThe npencTaBlIeHHH O
MIPOUCXOXACHUN ueloBeKa. Meroabl M3ydyeHHs aHTponorenesa. CxoactBa u
pa3auuus YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE ITOJIOKEHHE YEIIOBEKA.
JBmwxyne cuibl (pakTopsl) aHTpororenesa. HaciencTBeHHass HN3MEHYUBOCTD U
ecTeCTBEHHbII 0TOOp. OOuiecTBeHHBI 00pa3 >XU3HU, HM3TOTOBJIEHUE OPYAUN
TpyJa, MbIIIIJIEHUE, PeUb

2.5

2.6

OcHOBHbBIE CTaAMM M BETBHU 3BOJIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
ymensiid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pazymHblii. Haxonku nckomaembIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JIaCTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYAUs

YenoBeueckne packl. OCHOBHbIE OOJIBIINE pachl: €BpONeoHIHas (eBpazuiickas),
HErpoO-aBCTPaJIONIHAS (3KBaTOpHAaIbHASA), MOHTOJIOUHAS (a3marcko-
amepHuKaHckast). YepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac
K yCIIOBUSIM cylecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kputuka pacuzma

3.1

3.2

3.3

3.4

OpranusMsl 1 OKpyXKarouias cpeaa

OKojorus Kak Hayka. 3aJaud U paslesbl dKOJIOTMH. MeToJpl DKOJIOTHYECKUX
uccienoBaHui. DKosornyeckoe MupoBo33penue. Cpeabl 00UTaHUS OpPraHU3MOB:
BOJIHAsI, HA36MHO-BO3/1YIIIHAsI, IOYBEHHAsl, BHYTPUOpPraHU3MEHHAs

Okonornyeckue  ¢axktopsl. Knaccupukanuss — 9KOIOrH4eckux  (pakTopos:
abuoTuyeckre, OMOTHYECKHME M aHTpomoreHHsle. JlelcTBHE HKOJIOTMYECKUX
(akTOpOB HA OPraHU3MbI
AbGunornueckue (akTopel: CBET, TeMIlepaTypa, BIaKHOCTb. MDoTonmepuoausM.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.
buonoruueckne puTMsl

buotnueckue Qaxrtopbl. Bumbl OMoTHYECKMX B3aWMOJEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHHMYECTBO,




KBapTUPAHTCTBO), aMEHCAIU3M, HEUTpalu3M. 3HAa4eHHEe  OUOTHYECKUX
B3aUMOJICHCTBUH TSI CYIIIECTBOBAHHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

4.1

4.2

4.3

4.4

4.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOITYJIAIUM. OCHOBHBIE IIOKa3aTein
nomyJjdanuuu: 4YUCJICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUTrpamus. Z[I/IHaMI/IKa YHUCJICHHOCTHU ITOIIYJIIIHUH U eé peryisanusa

COO6H_I€CTB8, 1 3KOJIOTUYECKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B
onoleHo3e

Okonorndyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BelecTB U OTOK 3HEPTUH B SIKOCHUCTEME.
Tpoduueckue (mumieBbie) ypOBHU OJKOCHCTEMBbI. [lWIeBbie IeMM W CETH.
OcHOBHBIE TOKa3aTeNM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUA. ODKOJOTHYECKUe
MUpaMHIbl: MPOAYKIUH, YHUCICHHOCTH, Ouomaccel. CBONCTBAa 3KOCUCTEM:
YCTOHYMBOCTB, CAMOPETryJIsALins, pasButue. CyKkieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOMHOIO WJIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBL. ATrpO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue
OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuibl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero ynakmun. OcobeHHOCTH OMOCHEpPH Kak
ro0anpHOM AKOCHCTeMbl. JlMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHUE IHKIIBI JJIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

YenoseuecTBo B Ouoctepe 3emian. AHTpONOTeHHbIE M3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.

OcHOBa  palMOHAJIBHOTO  YINpaBJIEHUS TNPUPOJHBIMH pecypcaMu U HX
UcnoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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