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HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mporpamMMmbl MO OWOJIIOTUM TEOPETHUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TMOAXOM0B K (OpMHpPOBAHHIO COACpKAHHMS ydeOHOro mpeaMmeTa
«buonoruss» cocraBwin: KoHuentyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH TIIeJIel, COJEp)KaHusl, pe3yJbTaToB OOYy4YCHHS |
TpeOOBaHMI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHILIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakKe TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYeHUU B TTO3HAHUH KUBOU MPUPOBI M 00eCIICYCHUH
CYIIIECTBOBAHHS UeIOBEUECKOTo oOriecTBa. COrlacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpE/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBIECHUE O IeNIx, o0 oOmen
CTpaTernu OOY4YCHHS, BOCIHTAHUS W Pa3BUTHS OOYyYaIONIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buonorus», omnpenenseT o00s3aTeNbHOE MPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImmnXCs.

B nmporpaMmvMe mo OuoMoTMM TaKKe YYUTHIBAIOTCA TPEOOBaHUSI K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJIbTaTaM
oOyueHuss B (QOPMHUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM
NEeSATeNIbHOCTU/YUeOHbIX JEHCTBUI O00Yy4YaroNIUXCsl IO OCBOCHUIO COJACPKaHUS
OMOIOrHuecKoro 00pa3oBaHMsL.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) pealn30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yYEeHWW OHOJIOTWH, Olarogaps 4eMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa PAa3BUTHE 3HAHWUW, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, IPEACTABICHHUN O 3JJ0POBOM
oOpa3e >KM3HH W OEpEeKHBIM OTHOIIEHHUEM K OKPYXalolled MPUPOAHON cCpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOpUid, a TaKkKe 3HAHUM O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYINIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEJIEHO BHUMAaHUE MCIIOJIh30BAHUIO
NIOJTyYEHHBIX 3HAHWW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM dYHKcje: TMPOPUIAKTHKU HACIIEICTBEHHBIX 3a00JeBaHUI dYeJIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUs IKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEACHUA B OKpYy)Kalolled NPUPOJHOW cpene, aHaiau3a
BIIVMSTHHSI XO3SIICTBEHHOW JNIEATEIHHOCTH YEIOBEKa HA COCTOSTHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH



y4eOHOro mnpeamera «buosorus» MmpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCcTICUCHUS
YCIIOBUM AJI PEIIeHUs] OAHOW U3 aKTyalbHBIX 33]a4 HIKOJIBHOTO OMOJIOrMYECKOTO
oOpa3oBaHus, KoTopas mpenanonaraetr (GopMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K WM3MCHECHHSIM JHHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUPA.

buosnoruss Ha ypoBHE cpeaHero ooOiero 0o0Opa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OHa obGecneunBaer (OpPMUPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUNA O
HAyYHOW KapTUHE MHpA, pACIIUPSET W 0000IIaeT 3HAHUS O KUBOHM mpupoje, eé
OTJINYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allid W 3BOJIIOLUHU, CO3AET
yCIIOBUA  JUISi:  TO3HAHWUS  3aKOHOB  KUBOM  IpuUpoAbl, (HOPMUPOBAHMS
(yHKUHMOHAIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro ooOpasa
KHU3HU, SKOJIOIMYECKOT0 MBIIIUICHUS, [IEHHOCTHOTO OTHOIIEHHUS K KMUBOUM MPUPOE
1 YEJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JIJISl PEIIeHUs] BOCTIUTATENIbHbBIX U
pa3BUBAIOLIMX  33Ja4  cpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaroruxcs. M3ydenne Ouonornu obecriednBaeT yCiaoBHs st (hOPMHUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTErpallMi OWOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JPYTUX YUE€OHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKHU, XUMUHU
u reorpadun. Ha3BanHble MOJOXKEHUS O MpeJHA3HAYCHUU Y4eOHOro mIpeameTa
«buonorus» COCTaBUIM OCHOBY Ui ONpENEICHUS TMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COJEp>KaHUs, TMPEACTaBICHHOr0 B Iporpamme Io
OHOJIOTUH.

Ot6op comepxanus ydeOHOro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHA KyJbTypoCcOOOpPa3HOTro MOAXOJa, B COOTBETCTBUH C
KOTOpbIM oOOyuaromuecs AOJKHbI OCBOMTH 3HAHUS U yMEHUS, 3HAUMMble IS
dbopmupoBaHusi O00IIEH KyJIbTYphbl, OMNpPEACNSIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPYXKAIoMeH TMPUPOAHOU Cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpPaKTHUYecKoil aearenbHocTH. Ocoboe MeCTO B ATOM CHUCTEME 3HAHU
3aHMMAIOT BJIEMEHTHI COJIEP KaHMsl, KOTOPbIE CIy>KaT OCHOBOM Juist (HOPMHUPOBAHUS
MIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpA U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIONIUX  TYMaHH3AIluU
OMOoIOrMYecKoro oopa3oBaHHUsL.

CTpyKTypuUpOBaHUE COJAEpXKaHUs Y4eOHOro marepuaia B MpPOrpaMme IO
OMOJIOTMH OCYIIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOU OpraHU3aINU U
HBOJIIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro npeamera «bruonorus
BBIJICJICHBI CIEAYIOIINE CoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeToibl
Hay4YHOIro TNo3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHu3zM Kak



Oouonornyeckas cucrema», «CucteMa U MHOrooOpasue OpraHH4YECKOTO MHPay,
«IBOJIOIHS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp wm3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHNE  OOyYAOIIMMHCS 3HAHUSMH O  CTPYKTYpHO-(OYHKIIMOHATHHOM
OpraHW3allud JKUBBIX CHUCTEM pa3HOrO0 paHra u MPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHUA I TPAMOTHBIX JCHCTBUM B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEUICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00ECTICUMBAETCS PEIICHUEM CICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUU O OHOJOTHYECKUX TEOpHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKallluX OCHOBOU
st opMUpOBaHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MHUpA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpPraHU3allMM, BBIJAIONIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOIIMXCS ITO3HABATECIIBHBIX, WHTEIUICKTyIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JaHHBIX O MYTAX PAa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJAEH M MOAXOJOB K HM3YyYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oOOmedl KyJabTyphl, (yHKIIMOHATIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpA JKMBOW MPUPOJBI HAa OCHOBAHMM 3HAHWM M OMbITA, MOJIYYEHHBIX MPHU
M3y4YEeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOyYaOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSITEIbHOCTH YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpOoOHOTEXHOJIOTHH;

BOCIHUTAHUE YOEKJIEHHOCTU B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OCPEIKHOT'O OTHOIICHHUS K HEeH, COOTIOICHUS STHICCKUX
HOPM IPHU IPOBEICHUN OMOJIOTHUYECKUX UCCIIEOBaHMI;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM ISl TIOBBIINICHUS YPOBHSA
AKOJIOTUYECKOHN KYIbTYpbl, JJisl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUH B TIOBCETHEBHOW JKU3HU IS
OLICHKU IIOCJIEICTBUM CBOEU AEATENBHOCTH MO OTHOLIEHUIO K OKPYXKAKOLIEH Cpee,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIOJCHHE Mep MNPODUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy», m3ydaemas Ha
0a30BOM YpOBHE, SABISIETCS O0S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOU 001acTH « ECTeCTBEHHO-HAayYHBIE PEAMETHI.



Jiist u3ydenust Onosoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHUs
otBoaMTCSl 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegenmo), B 11 kimacce — 34
yaca (1 gac B Hezeno0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMU U
JIPYTUMHU €CTeCTBEHHBIMU HayKamu, (uimocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponr Ouosnorun B GOpMUPOBAHWM COBPEMEHHOM HAy4YHOM KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYyK.

MeTopl TIO3HAHUS KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTIMCAaHUE,
U3MepeHue, Kiaccuukanus, MOJEINPOBaHUe, CTaTUCTUYECKas o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl TO3HAHUS )KUBOU TTPUPOIIBD».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Mcnonap3oBaHHE pa3IWYHBIX METOJOB MpPH
M3YYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U MX OPTraHU3AIUSA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus ouosioruu. Otauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa 6MoCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISLUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKui ), OnocepHBIii.

JlemoHcTpanum:

Tabmuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3aIUU
KUBOU MPUPOIBD».

O6opynoBanue: mojesb MoJiekyJibl JIHK.

Tema 3. XumMuuyeCcKil COCTAB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIETKH. XUMHUYECKUE JJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaTbHBIX BellecTB B kieTke. [lomnepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne 0eIKoB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnmble U 3aMEHUMbIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS U
YeTBEpPTHUYHAsA CTPYKTypa). XHMHUYECKHE CBoWcTBa OenkoB. buonorunueckue
GbyHKIUN OETKOB.



®epmeHTsl — Ouonormveckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHoctb. KodepmeHTsl. BuraMuHsbl.
OTnnunsa pepMEHTOB OT HEOPTAHUYECKUX KaTaJIU3aTOPOB.

VYrrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30Kcupu003a),
aucaxapuael  (caxaposa, JaKTo3a) M IMojucaxapuabsl  (Kpaxmani, TJIMKOTEH,
1eJuT0I103a). buonorndeckue GyHKIUH YIIIEBOJOB.

Jlumuasl:  Tpurauuepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapodoOHble  cBoicTBa. buonormdyeckue ¢yHkimu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHH.

HykneunoBsie xkucnotsl: JHK wu PHK. Hykneotunslr — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenune u ¢pynkuuu JTHK. Crpoenue n pynknuu PHK.
Buner PHK. AT®: ctpoenne u GyHKIuH.

uronorus — Hayka o kierke. Knerounas teopust — mpuMep B3auMOAEUCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUEeHHS! KIIETKU.

Knerka xak 1menoctHas »kuBas cuctema. OOIMe MNpU3HAKUA KIETOK:
3aMKHyTasi HapykHas mMemOpana, moisiekyisl JJHK kak remetuueckuii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapuoTUYecKass M mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUsl MPOKapHOTUYECKOM KieTku. KnerouHnas creHka Oakrepuil. CTtpoeHue
AYKapUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU U
IpUOHO KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢ynkuuu. [Inazmarnueckas memOpana, €€ ceoiicTBa U PyHkuu. LluTomnasma u eé
opraounbl. OmHomemOpannbie opraouasl kietku: OIIC, ammapart [ombmxw,
mu30coMbl. IloyaBTOHOMHBIE OPraHOWIbl KJIETKU: MUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM U TuiacTuia. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMY OPraHOUI0OB KJIETKU. BKitoueHus.

Snpo — peryasTopHbld HEeHTp kieTku. CTpoeHue siapa: siaepHas 000JI04Ka,
KapuoIljIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. llIneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKUX DJIIEMEHTOB B HEXHBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuuer u cxembl: «llepuoanueckas Tabiuila XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIbI», «brocunTes Oenka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKU», «CTPOCHUE MKUBOTHOW KIIETKWY,
«CtpoeHue pacTUTEIbHOU KIeTKN», «CTpoeHue MPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue szipa KIeTKn», « Y TIeBOAbD, «JIMIuIbD.

O6opynoBanne: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE MJis TPOBEICHUS
HAOMIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENaparbl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3ydeHme KaTaTUTHUYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajaasbl)y.

JlabopatopHas pabGora No 2. «M3ydeHuwe CTpoeHHs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnaparax U UxX
OMHUCAHUEY.

Tema 4. ’)KusHeneATeIbHOCTb KJICTKH.

OOMeH BeIlIeCTB, WU METa00IM3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIIUSL (9HEPreTUYeCKuit OOMEH) — JBE CTOPOHBI €IWHOIO0 Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWsS BEHIECTB W DHEPTUU B TIOHUMAHHH
MeTabou3ma.

Tunel oOMeHa BeniecTB: aBTOTpo(dHBINA U reTepoTpodHbiii. Poib pepmMeHToB
B 0OOMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

dortocunTe3. CmeroBas u TeMHOBas (a3bl  ¢otocuHTe3a. Peaknuun
dborocunTe3a. DPpheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (HOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuil cpeabl Ha POTOCUHTE3 M CHOCOOBI MOBBIIIEHUS €TI0
MIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOocHHTe3. XEeMOCUHTE3UPYIONIe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emIIe.

DOHepreTrueckuii oOMeH B KieTke. PaciiernsieHue BEIIeCTB, BbIACICHUE U
AKKyMYJIUPOBAaHUE DSHEPrUM B KIETKE. OTalbl HHEPreTUYeCKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTDH
AHEPreTUYECKOro ooMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHeTndeckoil mHpopmanuu B KiIeTKe. ['€HETHYECKHUH KOM U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuntre3 PHK. Tpancmsius — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokucior. Ponb pubGocom B
OnocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCGHHUS H JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTteHui, KUBOTHBIX U YEJIIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BUY) — Bo3Oyaurens CIIN/da.



OOpatHast ~ TpaHCKpUIILIUA, peBepraza W  uHTerpaza.  lIpodwunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nmuTaHus», «Merabomu3amy», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTUYeCKUil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIN 1ukia Bupyca CIIN/da,
oakTepuodaray, «Pemnukarus JJTHK».

Oo6opynoBanue: monaenu-anunkanuun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Kierounbiii 1muki, Wik >KU3HEHHBIM WK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrol, mpotekaromue B HHTepdaze. Pemnukarnus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JIMTUIONHBIA W TAaIUIOMJHBIA ~ XPOMOCOMHBIE ~ HAaOOpBl.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOXEHUS W UHIAUMBUAYAJIbHOI'O Pa3BUTHUSA
OpraHHU3MOB.

Henenne wierkun — muto3. Craaum muto3a. IIpomeccel, npoucxoadimme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, IOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHNe, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranun menosa. [Iponeccsl, MpoUCXOOAIINE HA CTaAusAX MeEHWo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuit cmpicin U
3HAYEHHE MEHO03a.

['ameTtorenes — mpouecc 0oOpa3oBaHUsI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU M sSUdHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CnepMaro30u]l, SHUIEKIIeTKa) — CHEPMATOreHE3 M OBOTEHES.
OcoOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrtambl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOisieHne, racTpyisanus, opraHoreHnes. IloctamOpuoHanbHOe pa3BuTHE. THITBI
NOCTAIMOPUOHAIIBHOTO PAa3BUTHS: MpPsAMOE, HENpsAMoe (JInyuHOuHOeE). Biushue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButme pacteHnii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTAINM PA3BUTHSI.

JemoncTpanum:

Tabmumelr u cxeMbl: «®DOpMbI Pa3MHOKEHHS OPraHU3MoOBY», «J[BoliHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHWil», «BereraTuBHOe pa3MHOXKEHHE
pacteHui», «Jlenenne xknetku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMmbl», «Knerounbiit mukim», «Pemnmukanus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe u HenmpsiIMOe pa3BUTHE», «l'aMeTOreHe3 y MJIEKOMUTAOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAJIMM OHTOIEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITpENapaThl «CrniepMaTo3ou bl
MJICKOITUTAIOLIETO», «SAHIEKIETKAa MICKONUTAIEro», «Kapuokuues B KJIETKax
KOpEIlIKa JyKa», MarHUTHas MOJCNb-alIUINKaus «JleaeHue KIeTKu», MOJAEIb
JIHK, Mmozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKTHYecKue padoThI:

JlaGoparopnas pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHass pabora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HacsiencTBEeHHOCTh U H3MEHYUBOCTH OPraHNU3MOB.

IIpenmert u 3aaun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHUKHU. BKiam poccuiickux u 3apyOe’KHbBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToapl TEHETHKU (THOPHUIOIOTHYCCKUH,
LIATOI€HETUYECKUH, MOJEKYISIPHO-TeHETHUeCKUil). (OCHOBHBIE TI'€HETHYECKHUE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCIIOJb3yEeMasi B CXeMax CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBAaHUS MPU3HAKOB, YCTaHOBIICHHbIE . MeHnaeneM.
MoHoruOpuiHOEe CKpelnMBaHue. 3aKOoH eauHooOpa3ust THOpUIIOB IEPBOTO
nokoneHus. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIJICHUS IPU3HAKOB.
I'unoresza ynctoThl raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnObpuaHoe  CKpelvMBaHMe. 3aKOH  HE3aBUCHUMOTO  HacJeJOBaHUS
npu3HakoB.  lluToreHeTyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAaHUS.
AHanuzupyouiee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOUIETO CKPEIUBAHUS
JUTS OTIpEIeNIEHUsI TeHOTHUIIa OCOOH.

CuennieHHoe HacieioBaHue mpu3zHakoB. PabGora T. Moprasma 1o
CUEIJICHHOMY HaclieJJOBaHWIO TeHOB. HapyllieHue cuernsieHus reHoB B pe3ysibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas TEOpHs HACIICICTBEHHOCTH. | €HeTHUYEeCKUE KapThl.



I'enetuka mosia. XpoMOCOMHOE OMNPEAEIICHUE M0JIa. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTHble W TeTeporaMeTHble OpraHu3mbl. HacnenoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3meHunBOCTH. BHaBl H3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJICACTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAITMOHHON U3MEHUUBOCTH. BapuaimoHHBIN psig U BaprallmoOHHAas KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HopMa peaknuu. CBoMcTBa MOAU(DHUKAITMOHHOW H3MEHUYHNBOCTH.

HacnencrBenHas, wWiayd TIeHOTUIIMYECKas, W3MEHYHMBOCTh. KoMOMHAaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM MpoIecc — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. MyTallMOHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa v mpuunHbI MyTaruii. MyTareHHnbie (paKTophl.
3aKOH rOMOJIOTHYECKUX PAJI0B B HAchaeACTBEeHHOW n3MenurnBocty H. V. BaBumosa.

Buesnepnast HacCiIeACTBEHHOCTh U U3BMEHUYHUBOCT.

I'enernka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOJAbl TEHETHUKHU
yeJIoBeKa: reHeaJIOTMYECKU, OJIM3HEIIOBBIN, IIMTOTCeHETUYECKU, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOUIBIO
[1I1P-anamm3a. HacmencTtBennnie 3a00JicBaHUS dYelIOBEKAa: TCHHBIC OOJIC3HH,
0OJIE3HN C HACJEACTBEHHOW MPEIPaCIOOKEHHOCTHIO, XPOMOCOMHBIE OO0JIC3HHU.
ComaTruueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIC KiIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKUA U JICUCHHUSI T€HETUUECKUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIULIMHCKOU
TCHETHUKH B IIPEAOTBPAICHUHN 1 JICYCHUN TCHETHUSCKUX 3a00JICBaHUN YeI0BEKA.

JemoncTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHIHOE  CKpEIIMBaHUE H  €T0
LATOIE€HETUYECKAasT OCHOBa», «3aKOH pAaCIICIUIEHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3anMoneNCTBUE QJUICNIBHBIX TE€HOB», «[eHeTMYeckue KapTbl pacTEHUM,
KUBOTHBIX W 4eJoBeKay, «l'eHeThka mosay», «3aKOHOMEPHOCTH HacleI0BaHUs,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uYenoBeka M KUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukamonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
baktopay, «I'eHeTnKa rpynm KpoBw», « MyTalimoHHast U3MEHUYUBOCTHY.

OGopynoBaHue: MoOJEIU-AMIIIMKAIA «MOHOTHOPUIHOE CKPEIUBAHKEY,
«HenonHoe nmoMuHMpoBaHue», «JlurubpumgHoe ckpenmBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKOI H MuKporpenapar «Jpozoduia» (HOopMa, MyTaruu
(hOpMBI KPBUIBEB U OKPACKH Tea), repobapuil «I'opox moCeBHOW.

JlabopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopuast pabota Ne 5. «M3yueHue pe3yabTaToOB MOHOTHOPHUIHOTO H
TUTUOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoAM(pUKAIIMOHHON M3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPHUBOW».

JlabopatopHast pabota Ne 7. «AHanm3 MyTaruii y Apo30(uisl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. WM. BaBuioBa 0 1eHTpaX NPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeJIeKIUU. MacCcoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKA JKCTEpbEpa. BIM3KOPOICTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucrtas nuHus. CKpelIMBAHUE YUCTHIX JIMHUM.
['erepo3uc, wim rubpugHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIUHT.
Otnanénnas rtulpuausanus U e€ ycrnexu. VCKyCcCTBEHHBIH MyTareHe3 W
NOJIyYEHNUE MOJUILUIOUAOB. JIOCTMKEHUSA CENEKUMH PACTEHUW, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAsi WMHXKEHEpHUs. ODTalbl
co3ganusi pexombunantHor JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHx)eHepud. Kinerounsle KyapTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornyecknue W dTH4eckue  mpobimembl. [MO  —  TeHeTHuecKH
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuel 1 cxembl: kKapta «LleHTphl TPOUCXOXKIEHHUS W MHOrooOpas3us
KYJBTYPHBIX pacTeHuil», «[lopoabl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padorsl akagemrka M. @. BanoBay,
«Jlomumnongus», «OO0beKThI OWOTEexHOMOTHHY, «KileTouHble KyIbTypHl W
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TIOJA0B U KOPHEIIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.



JlaGopaTopHblie ¥ NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJBl W JOCTHDKCHHUS CEJEKIIMU PACTeHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATETILHBIN  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIAOOpATOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusiHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenbctBa 3BoMonUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHHS BHUJOB B TMaJCOHTOJOIMUECKON JIETOMHMCH, NEPEXOJIHBbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IM4YUsi SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, aHAJIOTMYHBIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BceX
OpraHU3MOB.

OomtonmonHass teopust Y. JlapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHK3MA. JIBWKyliume cuibl 3BONIONMM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKXEHUE MPU OTPAHUUYEHHOCTHU PECYPCOB, HEOINpPEAETIEHHAsT U3MEHYUBOCTb,
0opb0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas reopus 3BosoIu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLNH.

JBuxyimye cuibl ((hakTOpbl) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIH
npoiiecc ¥ KOMOWHATHBHAas W3MEHYMBOCTb. [lOMyNsiiMOHHBIE BONHBI M Apeud
reHoB. M3oanus u Murparusi.

EctecTBennbiit or6op — HampaBusoommii  (paktop dBomoruu. DopMbI
€CTECTBEHHOT0 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouuu. I[Ipumepsr
MIPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U HIHOAJANTALUY.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBonmonusi. DopMbl  3BONIONUHU:  (UIETUYECKAs, JTUBEpPreHTHas,
KOHBEpIreHTHas, napajuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IpoucxoxieHne OT HeCleNHaTu3UpPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvs. ATanTUBHAS paiAALIUS.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkensb, @. Mroiep, A. H. CeBepuios.

Tabnuiel u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emie», «3apoabliin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrOo0Opasnue COpTOB PaCTCHUID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimuu»,  «MyTalmoHHas
M3MEHYUBOCTHY, «ApoMopdosbl», «Haunoamantanumn», «OOIIas aereHepanusy,
«/IBmxymue cunbel 3Bomounn», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTMUECKOE BUI000PA30BAHKE.

OO6opynoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMUA THUIAMU OKPACKH,
Ha0Op TUIOMOB M CeMsH, KoyuieKmus «lIpumepbl 3alMTHBIX TPUCTIOCOOICHUIA Y
KUBOTHBIX», MOjieNb «OCHOBHBIC HAINPABICHHS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHue roJIOBHOTO MO3ra HO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, KoJueKius «DopMbl COXPaHHOCTU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojnens ammiukanus «llepexpéct
XpOMOCOM», BJIaxHble Impenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «/po3oduna» (Hopma, MyTanu GOpMbl KPbUILEB U
OKpPACKH TeNa).

JlaGopaTopHble M NpaKTHYecKUe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOJIOTHIECKOMY
KPUTEPUION.

JlaboparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TPEACTABICHUA O 3apOXKIACHUU >KU3HH. HayuyHble rumnoressl
BO3HUKHOBEHHUS KHU3HU Ha 3emiie: a0uOreHe3 W maHcrepMus. XUMUYEcKas
ABOMIOIUS. AOHMOTCHHBI CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOM 3BooIMU. HavanbHbie 3Tansl
ouonornueckor sBosroruu. ['mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W KX 3SBOJIOLUSL.
DopMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas spa u €€ TmNepuoabl: KEeMOPHUHCKUH,
OPJIOBUKCKHH, CUITyPUNCKU, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaliHo3oMckass »pa W €€ mnOepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTUKa KJIMMaTa U Ie0oJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
ABOJIIONMM PACTUTEIBLHOTO M YKWBOTHOrO MHpa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [l0osiBIEHUE, paClBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CuctemMa OpPraHUYECKOrO0 MHpa KakK OTpa)keHHe 3BOJOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbl OPraHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIOJIOTUs KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJCHUM YesoBeKa. MeTtoabpl u3ydeHusi aHTpornoreHe3a. (CxoacTtBa u
pa3linyus 4eI0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEeJIOBEKA.

HBuwxymue  cuwibl  (pakTopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M  €CTEeCTBEHHbIH 0TOOp. OOIIEeCTBeHHbIH 00pa3  KU3HH,
M3TOTOBJICHUE OPYIUM TPya, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbld, Yemoek npsaMoxoasmui, YermoBek HeaHIEPTAIbCKUM, YenoBek
pa3yMmHbIil. Haxoaku HCKOmaeMbIX OCTaTKOB, BpEMsl CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukanckasi).  UepTsl  NPUCIOCOOJIEHHOCTH  MpEACTaBUTENECH
YeJIOBEYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHUA. EMMHCTBO uenoBeYECKHX pac.
Kputuka pacusma.

JemoncTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoyiHEUHOM cucteMbl», «Pa3Butne
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKuWBOTHas  KieTKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHpPay,
«CpaBHEHHE AHATOMHUYECKMX YEPT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHenmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOJIN», «HET0BEYECKHUE PACHDY.

O6GopynoBanue:  Mmymsiku — «[Ipoucxoxkaenue — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJEPTaliblla, KPOMAHbOHIIA), CIICNKUA WU
M300pKEHUSI KAMEHHBIX OpYyJIud TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebina), TeoxpoHoyioruueckass Tabnuma, Kojuiekuus «Dopmbl
COXPAHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M NpaKTHYecKue padoThi:

[Ipaktuueckast pabota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTCHUM U
KUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcus «IBOJIOIUS OPraHUYECKoro Mupa Ha 3emje» (B €CTECTBEHHO-
HAYYHBII WK KpaeBeIueCKUil My3ei).

Tema 3. OpranusMbl 4 OKpYy:KaIas cpeaa.

DKOJIOTHUS KaK HayKa. 3aJaud U pa3zelibl 3KOJIOruU. MeTo bl SKOJIOTMYeCKUX
HCCIEOBAHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3[YIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHasI.

Okonornueckne (dakTopel. Knaccudukamus sKogorudeckux (aKTOPOB:
abnoTuyeckue, OMOTHYECKHME U AaHTPONMOTeHHbIE. J[eMCTBHE IKOJIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckue puTMmsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHIIUSI, XUIHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyalau3M, KOMMEHCaIU3M (KBApPTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M,
HeWTpanu3M. 3HadeHHE OWOTHYECKHX B3aUMOICHCTBUH JUIS CYIICCTBOBAHUS
OpPraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKH Tmomyisiuu. OCHOBHbIE MOKa3aTenu
MOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
Murpanus. [[mHaMuka YuCI€HHOCTH MOMYJISIIUNA U €€ PEryJsiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuier u cxemsl: kapta «lIpupomnsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®doronepuoanzm», «llonmynsiiuu», «3aKOHOMEPHOCTH pOCTa
YHUCJIICHHOCTH NOMYJsuU UHDY30puu-Ty henbku», «llumessie nenmy.

JlabopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosrorudeckre 0COOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BrnusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJieycay.

[Ipaktruueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTISIIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. CooO1miecTBa M 3K0JI0rHYEeCKHE CHCTEMBI.

CooOmiecTtBO opranu3mMoB — OuoueHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasd,
MIPOCTPAHCTBCHHAS, Tpoduueckas (mmimieBas). Buapl-momuHaHTBL. CBS3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckne (NUIIEBBIE) YPOBHU JKOCHUCTEMBI. [lWIeBBIE IIEMA W CETH.
OCHOBHBIE TIOKa3aTeNM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHUA. DKOJOTHYECKHE
MUpaMUbL: TPOAYKIIMHA, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALHs, pa3BuTue. CyKieccus.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akTop ycTroluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOTr0 pazHOoOOpasus Ha 3emle.

Yuenne B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHochepbl Kak
rio0albHOM 3KocucTeMbl. /[MHaMuuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BEeCTB 1 OMOT€OXMMHYECKUE ITUKITBI 3JIEMEHTOB (yTriaepoa,
a30Ta). 30HAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTponoreHHbie U3MeHeHus B Ouocdepe.
['oGanbHbIE 3KOJIOrMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHNE OPUPOJIBI u YeJI0BEUECTBA. Coxpanenue
O6ropazHoo0Opasus Kak OCHOBa ycToiunBocTH 6uocdepsl. OCHOBa palliOHATBHOTO
yIOpaBJICHUsT TPUPOJIHBIMU pecypcaMd M HX UCHOJIb30oBaHUE. JloCTHKeHUs
OHMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHcTpanuu:

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

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponmnbpie cooOrmiecTBa», «llemn mnmTanms», «IKOJOTHYECKAS] THUPAMEIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHPOKOTUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro jeca», «buoneHoz Bopoéma», «ArpoueHos3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUSL Ha mOpupoay», «BaxkHeillne HCTOYHUKH
3arpsi3HCHMsI BO3/IyXa M TPYHTOBBIX BOM», «IlouBa — BaykHEHWIIash COCTaBIISIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexT», «DaKkTophI
pPaAMOAaKTUBHOTO 3arps3HeHuss Ounocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: Mopelb-amIuKanus « Tunudaable OMOIEHO3b», TepOapwuii
«PacturenbHbIe COOOIIECTBAY, KOJUICKIIUU «brolieHo3», «BpeauTenn BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TrepOapuu M  KOJUICKIUHU pacTeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM DKOJOTHYECKUM TpPYyIaM OJHOTO BHU7A,



Kpacnas xuura Poccuiickoit ®eaepanuu, u300pakeHUS OXpaHSEMbIX BHUOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOITPAMMLBI 110
BMUOJIOTN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOCHHUs  OOydYaloIMMHUCSA TIporpaMM  CpeAaHero oOmero  o0pa3oBaHMUS:
JTUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOECHUS Mpeamera «bHOIorus»
BBIICJIEHBI CIEAYIOIINE COCTABIISIIOUIME: OCO3HAHHWE OOYYAIOIMIMMUCS POCCUIICKOMN
rpakXJaHCKOM HUJIEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpENeNICHNUI0, HaJu4yhe MOTHUBalMM K  OOy4YeHHi0  OHOJOoTruH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN pPa3BUTUS OHUOJIOTUYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroONuXcsi pyKOBOACTBOBATHCS B CBOCH
JNEATENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIUMUA CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIWYUE OSKOJOTUYECKOr0 IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUSA INpenmera «buonorus» mocturatorcs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPAOULUOHHBIMUA POCCUMCKHUMU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3UMLUMM JIMYHOCTH, [ATPUOTU3MA,
YBaXKEHHS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTapUIEMY IMOKOJEHHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOr0 OTHONIIEHUS K KYJIbTYPHOMY HACJICAUI0 U
TPaJULMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin Pdenepanuu, npupoae u
OKPYIKaroIIen Cpee.

JluyHOCTHBIE pe3yJIbTaThl OCBOCHMSI YyueOHoro mpenmera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCcTBa, paclIupeHHe >KHU3HEHHOTO
ONbITA M OMbBITA JIEITEILHOCTH B MPOILIECCE PeaTu3allii OCHOBHBIX HAIPaBIICHUUN
BOCIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaIaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UILIUK 00YUaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBaKEHHUE
3aKOHA ¥ MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TO3HABATEIHHBIX 3a/1ay, BBIMTOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3UIHUIO0 I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IHIPOIIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAXXHUTEIHHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH IIE€pe.l
Ponunol, ropmoctm 3a CBOM KpaHl, CBOKO PoanHy, CBOM SI3BIK M KYJbTYpY,
MPOLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIICHUE K MPUPOJHOMY HACJIEIUIO U TaMSATHUKAM MPUPOJbI,
JTOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHC OHMOJOTHH, TOHMMAaHWS 3HAYCHHS OHOJIOTMHM B IIO3HAHMHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHMIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMTENSIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS IIEHHOCTEM CEMEWHOM JKH3HHM B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHHUSL:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIFOYAsh ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE IMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHEC
MIPOSIBIISITh KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHUPOBAHUS KYJbTYPbI 310POBbS U
IMOIMOHAIBHOTO 0J1ArOMOJTyYHs:

NOHMMaHWE W peanu3alus 370pOBOro U 0e30macHoro obpasza KU3HU
(3m0poBOE€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUI W HOPM,
cOATaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHObIXa, peEryJsipHas Qunyeckas
aKTUBHOCTBH), OEpeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHUE IIEHHOCTH TPABWI WHIWBHAYATbHOTO ¥  KOJUJICKTHBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINX 37J0POBBIO U KU3HHU JIFOICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYIOTIO0HE;

FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyIO JCSITCIIBHOCTS;

WHTEPEC K pa3IuuHbIM cdepaM npodhecCHOHATBHON ACATEIHHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud #  Pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKU 1€JeCO00pa3HOEe OTHOIIEHHE K NPHUPOJAE KaK HCTOUHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIBTYphl: MPUOOPETECHUE OIbITa
IUIAHUPOBAHUSI TOCTYMKOB M OLEHKHM HMX BO3MOXHBIX TOCIEICTBUNA  JUIS
OKpY Kalollel Cpeibl;

OCO3HAHUE TJI00ALHOIO XapaKTepa JKOJIOTHYECKUX MpoOJieM W MyTed ux
pEIICHMS;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpETaeMble TpPH U3YYCHUH OHOJIOTUH
3HAHMST M YMEHUS TMpU pEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIOTIOIL30BaHUEM  (COOJIO/ICHHE  TpaBWJI  MOBEJACHUS B MOPUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHE pPAaBHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINpUATUE JICUCTBUM, MPUHOCAIIMX BpPEd  OKPYNKaroUEh
IPUPOJIHON cpefie, YMEHHUE MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO FKOJIOTMYECKOr0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS UMM B TO3HABATENbHON, KOMMYHUKATUBHON U COLIMAILHON
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOUN JMEATEIbHOCTH SKOJIOTHUYECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHON MPAKTUKU, OCHOBAHHOI'O Ha JUAJore
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYphl KaK CpEACTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE crnerudUuKd OHOJIOTMM KaK HayKd, OCO3HaHHs €€ poJid B
(GbOpMHpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3JaHUW IIEIOCTHOTO
MpeacTaBieHusT 00 OKpYyXKaroleM MHUpE Kak O €IMHCTBE MPHUPObI, YEJIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJII COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTUSA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHble  MpOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BbIXOJAa U3 II100ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
oOecrieueHusT TMepexola K  yCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMUECKUX 3HAHUA B IEJSIX
MOBBIMICHUST OOIIEH  KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydaroImuxcs, GopMUPYEMOM
IpU U3yYEHUU OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCMOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4YaeMble 3HAHUS Ui aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEro MUpPa M MPOUCXOISIINX B HEM M3MEHEHMUI,
yMEHHUE JielaTh OOOCHOBAaHHbBIE 3aKJIOUEHHS HAa OCHOBE HAY4YHBIX (PAKTOB H
MMEIOIIUXCS JJAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIS
penieHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHME LIEHHOCTH HAYYHOM JesATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHINBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K aKTHBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHMS ydeOHOTO mnpeamera «buomorus
BKJIIOYAIOT: 3HAUYUMble JUJI1  (OPMUPOBAHUS MHMPOBO33PEHUS] OOyYarOIIUXcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUINE
LETOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuPuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILLECTBO, YHEPTHUSI, SBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCHEPUMEHT U JIPYIHXx),
YHUBEpCaJIbHbIE y4eOHble JAeCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PEryJIATUBHBIE), o0ecrieynBaroIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMH OOYYaroMIMXCs, CIOCOOHOCTH
o0yJaronmxcs HCIIOJTb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKAE 3HAHWS W yHUBEpPCAIbHBIC ydeOHBIC JIEWCTBHS B
MO3HABATEIBLHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHUsl TOKHBI OTPAXKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a30Bble JOru4YecKue JaecTBUSI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTHYECKOTO MBIITUICHUS
(amanu3a, cuHTE3a, CpaBHEHMSI, KilaccupuKaIuy, 0000IIeHHS ), PAaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OTpENENsITh LETH JeATEeIbHOCTH, 3aJaBas TapaMmMeTpbl U KPUTEPUH UX
JTOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTHU C TIOCTABIICHHBIMU LEISIMU;

MCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBsICHEHUST (DAKTOB U SIBICHUI
KUBOU MTPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIE, JCAYKTHBHBIC, TIO
aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIC cpeAcTBa IS MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  PA3HOTO  pOJAA,  BBISIBJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBl ¢ YYETOM aHAIM3a MMEIOIIHXCS
MaTepHaAIbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
IeJISIM, OIICHUBATh PUCKH MOCIIEICTBUIN IEITeIbHOCTH;

KOOPJIIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajgbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE TeHCTBUA:

BJIJICTh HABBIKAMH YUEOHO-UCCIEA0BATEILCKOW M IPOSKTHON JIeATEITLHOCTH,
HAaBBIKAMHM  pa3perieHusi MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUABI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHWS, €T0 WHTEPHpPETalHH, MPeoOpa3OBaHUI0 W TMPUMEHCHHIO B YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYCOHBIX U COITMATIBHBIX TPOEKTOB;

(GbopMUPOBaTh HAYYHBIA THUI MBIIUICHHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHEH,
KIJTFOUEBBIMHU TTOHATUSMHU U METO/IAMH;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7adll B 0Opa30BaTEILHOU
JESTENHHOCTU Y KU3HEHHBIX CUTYAIUsX;

BBISIBJIATh IPUYMHHO-CJICACTBEHHBIC CBSI3W M aKTyaJU3WpOBaTh 3aady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IJIs JIOKa3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 33/1aBaTh MapaMETPhl M KPUTEPUHU PEIICHHUSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh UX JOCTOBEPHOCTH, TPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHUBATH IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAThH LIEJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JCUCTBHSI B MPO(PECCHOHAIBHYIO CPELLY;

YMETh TIEPCHOCHUTh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECCKYHO 00JacTH
KU3HEICATCTLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJICH, MpEAJIaraTb OpPUTHHAIIBHBIC MOAXOMIbI M PEIICHUS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, JOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmaunmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMAINH (TEKCTE Y4eOHOTO
nocoOus, Hay4YHO-TIONMYJSAPHOW JHUTepaType, OHOJIOTHMYECKHX CJIOBapsX W
CIIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



MH(OOPMAIUIO PA3TMYHBIX BUJOB U (HOPM MPEICTABICHUS, KPUTUUECKU OLICHUBATh
e€ IOCTOBEPHOCTh U HEITPOTHBOPECUNUBOCTH;

(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATh PA3TUYHBIE METOJBI MPU TIOUCKE |
otOope Omosornueckor MHGOpPMAIIK, HEOOXOAMMOM JJISI BBITIOJIHCHUS YI€OHBIX
3ajay;

OpuOOpeTaTh OMBIT MCIOJIb30BAHUS HMHPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3TNIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTHUMANbHYIO  (GOpMYy  TPEACTABICHUS
ouosiornyeckor nHGopmaruu (Cxemsbl, rpaduky, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
Ononornyecko HHPOpMANUEH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUe 3HAKW W CUMBOJBI, (OpMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIP30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CpPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHUA M 3alUThl  WH(OpMmaIuwy,
UH(GOPMAIIMOHHON 0€301aCHOCTH JTIMYHOCTH.

OBiaseHue YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUAMM:

1) obG1enne:

OCYUIECTBJISATH KOMMYHUKAIIMK BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXJaeMOM TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHHO BBIMOJHEHUS IMpEaiaracMoiu
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIUNA APYTUX yYaCTHUKOB
JMasiora Wiv JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IMOHMMATh 3HAUYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS U B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECeTHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaILHOM
PaboOTHI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUM C YYETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KOTO YieHA KOJUICKTHBRA,;



MPUHUMATh 1€IM COBMECTHOW  JEATENbHOCTH, OpPraHW30BbIBATH WU
KOOPJAMHUPOBATh JEHUCTBUS 1O €€ JOCTHUKEHUIO: COCTaBIIAThH IUIaH JCHCTBHIA,
pacrpenensTh pojd ¢ Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU pabOTHI;

OLICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHJIbl B
oOuuit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIE TPOEKTHI, OLEHHBATh UJEHU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3IUYHBIX
CUTYalLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OBJajieHne YHHBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUS MpPOOJieM H UX
pEIIeHUs B )KU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHWI 1I€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JCHCTBHSIX U MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3710POBBIO U 310POBbI0 OKPYIKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIESITENbHOCTD, BBISBISATH
po0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJladyu B 00pa3oBaTEIbHON
NEATENIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENLHO COCTABJISITh IUIAH pEIICHHUs TpodseMbl ¢ Y4€ToM
UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMPATh paMKH Y4EeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAWINH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LESIM;

BJaJeTh  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCMM Kak  OCO3HaHUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YJIbTATOB H
OCHOBaHHM, MCIOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKHA CHUTYyallld, BHIOOpA
BEPHOIO PEILICHHUS;

yMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPHUHUMATh PELUICHUS IO HX
CHIKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX I[PU AaHAIU3E pPE3yIbTaTOB
NEATENbHOCTH;

3) npuHATHE ce0s U APYIUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU M JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX I[PU AaHAIU3E pPE3YJbTaTOB
NESATENBHOCTH;

IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TO3HUIMU JPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieniupuieckue i yueoOHoro npeamera «bruomorus»
HAy4YHbBIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUABI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMUHBIX YUYEOHBIX CUTYyallUsiX, a TakKe B pEasIbHbIX
KU3HEHHBIX CHUTYyallusX, CBS3aHHBIX C Ouosoruei. B mporpamme mnpeameTHbIE
pe3ynbTaThl MPEACTABICHBI IO FOJ1aM 00YUYEHUSI.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «buonorus» ¢ 10
KJ1acce JOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3aa4;

YMEHHUE PaCKpbIBaTh COJEpKaHUE OMOJIOIrMYECKUX TEPMHUHOB WU TOHSTHIL:
KU3Hb, KIJIETKA, OpraHu3M, Mmetabonu3M (0OOMEH BEIIECTB U MpeBpalicHue
HHEPrUHr), TOMEOCTa3 (CaMOperyJssiius), YpPOBHEBasi OpraHu3alusl KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIMA), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHWOJIOTHUYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTAallMOHHAsl, IIEHTpajbHas JIOrMa MOJIEKYJIApHON Ouosorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yuyeHus (0 HeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuiioBa), onpenensars rpaHUIIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BIIAJIETh METOJaMU HAYYHOTO MMO3HAaHMs B OMOJIOTUU: HAOIO/IEHHUE U
OMMCAHUE MUBBIX CHUCTEM, MPOLECCOB W SABJICHWUM, OpraHU3allds U TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJTYYCHHBIX



PE3yIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUMA, TEOPUH M 3aKOHOB, YMECHHE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEILECTB M IPEBPAIICHUS SHEPIrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUIAYAJIBHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYYCHHbIE 3HAHUS Uil OOBSCHEHUS OMOJIOTUYECKUX
NPOLIECCOB U SIBJICHUM, JUIsl PUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
KU3HU C LEIpl0 oOecreyeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS U 310POBbS
OKPY KaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPYIKAIOIIEH
IPUPOIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouonoruu  u OMOTEXHOJOTUA i1 PalUOHAIBHOTO
MPUPOIOTNOIb30BAHNUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- U
OUTMOPUHOE CKPELIMBAHUE, CLEIUIEHHOE HAaclIeJJOBAaHUE, COCTAaBIISITh CXEMBI
MOHOTHOPUJTHOTO CKPEIIMBAHUS I MPEJCKa3aHusi HACIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJHATH JTA0OpAaTOPHBIE M MPAKTHUECKHE paboOThl, COOMIOAATH
mpaBuia npu pabore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYI0BaHUEM;

YyMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MAacCOBOM MH(OpPMAIMU, HAYYHO-TIOIMYJIAPHbIE
MaTepuasbl), dTUYECKHE acCIEKThl COBPEMEHHBIX HCCJIEIOBaHUN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001ass 6MOIOTHYECKYI0 MH(POPMAIUIO W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUITHBIN armapaT OHMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro rnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUYHOTO
3HAaHUS €CTECTBEHHbIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUHUCKHUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOrUM, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKA JUTsl PEIICHUS KU3HCHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OUOJIOTMYECKUX TEPMHMHOB M TOHATHUI:
BUJ, TIOMYJISILMSA, T€eHOPOH/I, IBOJIOLHUS, JBIKYIIUE CUIIbI ((PAKTOPHI) 3BOJIIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



DKOCHCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PpPEAYyLUEHTbl, LENU [UTAHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;

YMEHHME H3JIaratb OHOJIOTUYECKUE TeOopuu (dBOJIOIMOHHAs Teopus Y.
JlapBrHA, CHHTETHYECKAass TEOpHsl HBOJIOLMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponsimeBoro cxoactea K. M. bapa, uepenoBaHusi riaBHBIX HalpaBJICHUN U
nyteit sBomoniuu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJOTHU: HAOIIOICHUE 1
OMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpraHu3alus U MPOBEIICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOTYyUYCHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTUN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHUSI OMOJIOIMYECKUX
OOBEKTOB: BUJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS JKOJOTMYECKUX (PAKTOPOB HAa OpraHU3MBbI, IepeHoca
BEIIECTB M TOTOKAa JHEPTUM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUU B
HKOCHUCTEMAx CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OWOTCOXUMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJTYUYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHSA NMPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HH C IEThI0 OoOecredyeHus: O€30MacHOCTH CBOETO 3I0POBBS U 30POBBS
OKPYKaIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYIKAIOIIEH
OPUPOAHON Cpelie, NMOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHUI
COBPEMEHHOU OMOJIOTHH JJIsl PAllMOHAIBHOTO MIPUPOI0IOIb30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJIOTHYECKUE 3aJlaud, COCTABISATH CXEMBI
MepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMAX (1T MUTAHUS);

YMEHHUE BBINOIHATh JA0OPATOPHBIE U MPAKTUUYECKUE pabOThI, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh MW HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OpMALMU, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  [JOOANbHBIE  HDKOJOTHYECKHWE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001112 O6MOJIOTMYECKYI0 MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosun4yecTBo 4yacoB
JJIeKTPOHHbBbIE
MpakTnyeckn
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/ KonTpoabHbie | en
NPOrpaMmslI Bcero o0pa3oBaTe/bHbIEC
padoThI JIabopaTopHbIe
pecypchl
padoTbI
bu6mmoreka [IOK
! bromorns Kak Hayka 2 ! https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U X OpraHU3alus 1 Bubmmorexa [JOK
P H https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
X i 2
3 MMHUYECKHI COCTaB U CTPOCHHUE KIETKU 8 hitps://m.edsoo. ra/7#41c292
bu6mmoreka [JOK
4 K 1
HBHCACATEIBHOCTE [ICTKH 6 https://m.edsoo.ru/7f41c292
Pa3zMHoxeHre 1 MHAUBUAYAJIbHOE Pa3BUTHE bubnmoreka [JOK
5 5 2
OpPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M KBMEHUMBOCTh 2 4 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
. Cenexuusi opranu3MoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 P 1 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 9




11 KVIACC

KoauuyecTBo 4acoB

JJIeKTPOHHbIE
IIpakTH4eckue
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/mt KonTpoabHbI "
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThl JIabopaTopHbIe
pecypchl
padoThI
bu6mmoreka [IOK
! IBOIMOIHMONHAs OUOOTHA ? 2 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 | 1 bubmuotexa [JOK
3emite https://m.edsoo.ru/7f41cc74
3 OpranusMsbl 1 OKpY>Karolas cpeia 5 3 bubmorexa [OK
p py Hl peAt https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
4 Coo00111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 1 hitps://m.edsoo.ra/7f41 cc74
bu6mmoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 6







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos JIEKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI A
pecypcsbl
buonorus kak Hayka. CBsi3b OMOJIOTUI
C O0IIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKaMH,
. . . bubmuoreka [JOK
dunocodueit, STUKOM, ICTETUKOH U
1 pason. Posth GHOZOIMH B 1 https://m.edso0.ru/863e6122
p ' . . https://m.eds00.ru/863e632a
dbopMUPOBAHUN COBPEMEHHOW HAy4IHOI
KapTuHbl Mupa. Cucrema
OMOJIOTrMYECKHUX HaYK.
MeTo1bl TO3HAHUS KUBOM
npuposl.IIpakTudeckas padora Ne 1
2 «Vcnonb3oBanue pa3 €T0J10 1 1 bubmmorexa [IOK
MOJIb30BaHU JTUYHBIX METOJIOB
P https://m.edsoo0.ru/863e6122
PU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 JKuBbie cucteMbl (OMOCUCTEMBI) KaK 1 bubnmnorexa [JOK
npeaMeT U3ydeHHsI OHOJIOTHH. https://m.edsoo.ru/863e6564
OTan4ne )KUBBIX CUCTEM OT
HEopraHuyeckoi npupoasl.CBoicTBa
OmocucTeM u UX pasHooOpasue.
YpoBHU OpraHu3aIui OUOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKAHEBbII, OPraHU3MEHHBIN,
MONYJISIIIMOHHO-BUIOBOM,




9KOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT), OMOCEPHBIH.

XHUMHYECKHUM COCTaB KJICTKH.
XUMHYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTBHI.
Bona u MuHepanbHbI€ BEIIECTBA.
OYHKIMU BOJBI U MUHEPATbHBIX
BEIECTB B KieTke. [lonnepxanue
OCMOTHYECKOT0 Oaanca.

bubmuoreka [{OK
https://m.edsoo.ru/863e674e

Bbenku. CocTaB u cTpoeHne 6eIKOB.
AMUHOKHUCIIOTBI — MOHOMEPHI OCIIKOB.
Heszamenumeble 1 3aMeHUMBbIE
AMHHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN
coCTaB. YPOBHU CTPYKTYphl OEITKOBON
MOJIEKYJIbI. XUMHUYECKHUE CBOMCTBA
6enxoB. buonornueckue GyHKIUU
OeNKoB.

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

DepMeHTHI — OMOJIOTHYECKHE
katanu3atopsl. CTpoeHue gpepmeHra:
aKTUBHBIN IIEHTp, CyOCcTpaTHas
cneuupuyHocts. KopepmeHThI.
Buramunbl. OTinyust GepMEeHTOB OT
HEOPraHMYECKUX KaTalIn3aTOpPOB.
JlabopaTtopHnas padota Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
dbepmMeHTOB (Ha MpUMepe aMuIa3bl WK
Karanaas3bl)»

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

YrneBoapl: MOHOCaXapuibl,
JMCaxapuibl M MOJMCAXapHIbL.

Bbu6mmoreka [JOK
https://m.edsoo.ru/863e6870




buonornueckue QyHKINU
yriaeBoAOB.JIMIIUABL: TPUTITULIEPUIB,
dbochommnuabl, CTEPOUIBI.
I'uapodmnsHo-rHAPODOOHBIE
cBoiictBa. buonorunueckue pyHkunu
munuaoB. CpaBHEHUE YTIIEBOJIOB,
O€JIKOB U JIMITUA0B KaK UCTOYHUKOB
SHEPIHH.

Hyxiniennosslie kucnorst: JIHK u PHK.
Hyxneotuasl — MOHOMEpBI
HYKJIEMHOBBIX KUCA0T. CTpoeHue u
¢bynxun JJTHK. Ctpoenune u pyHkumu
PHK. Bunst PHK. AT®: ctpoenue u
GyHKINH.

Bbu6morexa [JOK
https://m.edsoo.ru/863e6d5¢

LuTosiorus — Hayka O KJIETKE.
Kinerounas teopus — npumep
B3aUMOJENCTBUS ujiel 1 (PaKToB B
Hay4YHOM ITO3HaHUU. MeToabl U3y4YeHus
KJIETKH.

bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88

10

Kinertka kak 1eocTHas ’uBasi CUCTEMA.
OO01mure npu3HaKy KIETOK: 3aMKHYTas
Hapy>kHas MmemOpana, mosiekyJisl JJHK
KaK TeHeTHYECKHUH anmnapar, cucreMa
cuHTe3a Oerka. TUIbI KJIeTOK:
yKapHUOTUYECKAs U
npokapuotuyeckas. OCOOeHHOCTH
CTPOCHHUSI MPOKAPUOTHUIECKOUN KIETKHU.
Knerounas crenka 6GakTepuit.

11

CrpoeHue 3yKapruOTHUYECKON KIIETKH.

bub6nnoreka I1IOK




OCHOBHBIE OTIUYHS PACTUTEIHLHOM,
KUBOTHOH U IpUOHOM

KJ1eTKH. [IOBEpXHOCTHBIE CTPYKTYPhI
KJIETOK — KJIETOYHAsI CTEHKa,
TJIMKOKAJTUKC, WX (QYHKITUU.
[Tnasmarudeckast meMmOpaHa, €
cBoiicTBa U pyHkuu. [luTomnnasma u
e€ opranoubl. OqHOMEMOpaHHBIE
opranoubl kietku: JI1C, annmapar
I'onp oKW, TM30COMEL.
[ToryaBTOHOMHBIE OPTaHOUBI KIETKU:
MUTOXOHJPHH, IJIACTU/BL.
[IpoucxoxaeHre MUTOXOHIPHI U
mactua. Buasl mactua.
HemeMOpaHHbIe OpraHOU bl KIICTKH:
pUOOCOMBI, KIIETOUHBIH LIEHTD,
LHEHTPHUOJIU, PECHUYKH, KTy THKH.
OYHKINUNA OPTaHOUAOB KJIETKH.
Bxirouenus. fnpo — peryiasiTopHbIi
ueHTp kieTku. CTpoeHue sapa:
aJepHas 000J104Ka, KapuoIula3ma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI
JlabopaTtopHas padota Ne 2 «3yuenue
CTPOEHHUs KJIIETOK PACTEHUH,
KUBOTHBIX, TPUOOB U OaKTepuil O
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapaTax u uX OMUCaAHUE»

https://m.edso00.1u/863e61f0
https://m.edsoo.ru/863e716¢

12

OOMeH BeIECTB, WIN META00IIN3M.
Accumuitsinyst (TUTaCTUYECKU OOMEH)
U JIUCCUMUJISITIVST (9HEPTETHYCCKHIA

Bbu6moreka [JOK
https://m.edso00.ru/863e766¢




00MeH) — IB€ CTOPOHBI €JUHOTO
nporiecca merabonusma. Posb 3aKoHOB
COXpaHEHHS BEIIECTB U SHEPTHH B
NOHUMaHUU MeTaboau3Ma. THITbI
oOMeHa BelIecTB: aBTOTPO(HBIHN 1
rerepoTpodHsiid. Pons pepmeHTOB B
0oOMEHe BEIIECTB U NTPEBPaIEHUH
SHEPIruu B KJIETKE.

®orocunTte3. CBETOBAsI U TEMHOBAS
da3sl hoTocuHTe3a. Peakimn
¢dorocunTeza. dpdexkTuBHOCTH
dorocunTesza. 3HaueHre (HOTOCUHTE3A
JUIA )KU3HU Ha 3emie. Biusnue
yCIIOBHH cpefibl Ha (POTOCUHTE3 U

Bbu6mmoreka [JOK

13 CITOCOOBI MOBBIIICHUS €T0 https://m.edsoo.ru/863e7c98

MPOAYKTUBHOCTH Y KYJIbTYPHBIX

pacTeHui. XeMOCHHTE3.

XeMOCHHTE3UPYIOIINE OaKTepHUH.

3HayeHUEe XEeMOCHHTE3a JI )KU3HU Ha

3emie.

bu6mmoreka [IOK

14 Konrpomsras padora 1 https://m.edso0.1ru/863e796e
15 DHepreTUYeCKuii 0OMEH B KJIETKE. bubmuoreka [JOK

Pacmerienne BeniecTs, BEIICIICHUE U
AKKyMYJINPOBaHUE YHEPTUU B KIIETKE.
DTarnbl YHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxxeHue u ero Buabl.
Kucnopoanoe okucienue, wimn
KJeTouHoe npIxanue. OKUCIUTEIbHOE

https://m.edsoo.ru/863e7aae




dochopmmpoBanue. IHPEKTUBHOCTD
HHEPreTUUECKOro oOMeHa.

16

Peakuyu MaTpuuHOro CHHTE3A.
I'enernueckas nadopmarmst u JJTHK.
Peanusanus reHeTUYECKOM
uHpopManuu B KieTke. [ eHeTnaeckuit
KO/ M €T0 CBOMCTBA. TpaHCKpUIIus —
Matpuusblii cuaTe3 PHK. Tpancisanus
— OnocunTe3 Oenka. JTanbl
Tpancisinuu. Koguposanue
aMUHOKUCIIOT. Postk pubocom B
O6uocuHTe3e OenKa.

bu6mmoreka [JOK
https://m.edsoo.ru/863e796¢

17

Hexnerounsie hopMBbI )KU3HU —
BUPYCHI. VICTOPHS OTKPBITHSI BUPYCOB
(. . iBanoBckwuit). OcoOOEHHOCTH
CTPOCHUS M KU3HEHHOTO LIUKJIa
BUpycoB. bakrepuodaru. bonesnu
pacTeHuil, )KUBOTHBIX U YEIOBEKa,
BBI3BIBaEMbIC BUpycaMu. Bupyc
umMMyHozaeuiura yenoseka (BUY) —
Bo3Oyautens CITN1a. O6paTHas
TPaHCKPHIILIUS, pEBEpTa3a U HHTETPasa.
[Tpodunakruka pacpocTpaHeHUs
BUPYCHBIX 3a00JI€eBaHUM.

Bbu6mmoreka [JOK
https://m.edso00.ru/863e7540

18

DopMBI Pa3MHOKEHUST OPTAHU3MOB:
Oecriojioe | 1oJIoBoe. Buanl 6ecmoaoro
Pa3MHOXKCHHUS: JICJIICHHUE HAJ/IBOE,
IMOYKOBAHUE OJHO- K MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHUE, BET€TATUBHOE

bubnnoreka IIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e




pasmHo)xeHue. FcKyccTBEHHOE
KJIOHUPOBAHUE OPIaHU3MOB, €TI0
3HAYEHUE NI CEJICKIIHH.

19

KiteTounbIi UK, WX KU3HEHHBIH
UK kietku. Uatepdasza u MUTO3.
IIpoueccel, npoTekaromue B
uHTepdase. Perumkanus — peakuus
matpuuHoro cunte3a JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Habop —
KapuoTuM. JIUIUIOUIHBINA U
TaruIONTHBIN XPOMOCOMHBIE HA0OPHI.
Xpomatuasl. L{luTomornyeckre OCHOBBI
Pa3MHOKEHUS U UHIMBUIYaTbHOTO
pa3BUTHUs OpraHu3MoB. [leneHue
KJIeTKH — MUTO3. CTaguu MUTO3A.
[Ipoueccsl, pOUCXOASIINE HA PA3HBIX
CTagusIX MUTO3a. brosornueckuit
cMbIcit MuTo3a. [Iporpammupyemas
ruOeIb KIETKH —
anonro3.JJabopaTopHas pa6ota Ne 3
«Habnrogenre MuTo3a B KJIeTKax
KOHYHMKA KOpPELIKA JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»»

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

20

[TonoBoe pa3MHOKEHUE, €r0 OTINYUS
ot Oecriosioro.Metios. Ctaguu Menosa.
[Tponecchl, MPOUCXOASIINE HA CTATUAX
Meio3a. [ToBeaenne xpomocom B
Meiiosze. Kpoccunrosep.
buonornyeckuii CMBICII M 3HAYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a




Meiio3a.

21

I'amerorenes — nporuecc 06pa3zoBaHus
MOJIOBBIX KJIETOK y KUBOTHBIX.
ITonoBble xkene3bl: CECMEHHUKU U
sugHuKU. OOpa3oBaHUe U Pa3BUTHE
MOJIOBBIX KJIETOK — FaMeT
(cnepmaro3ou, THIEKIIETKA) —
CIIEpPMAaTOreHe3 U OBOI'CHE3.
Oco0eHHOCTH CTPOCHUS SIMIICKICTOK U
cnepmaro30u10B. OmiI010TBOPEHUE.
[Maprenorenes.Jlaboparopras pabota
Ne 4 «M3yueHne cTpOeHHsI MOJTOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpErapaTax»

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6

22

WnpuBuyansHOE pa3BUTHE
(oHTOTreHe3). OMOpPUOHATILHOE
pa3Butue (3MOpUOreHe3). DTamnsl
SMOPHOHAJIBHOTO Pa3BUTHS Y
MIO3BOHOYHBIX KUBOTHBIX: IpOOJIeHNME,
racTpyJIsus, OpraHOTeHe3.
[TocTamOpuoHanbHOE pa3BuTHE. THIIBI
HOCTAMOPHUOHAIIBHOTO Pa3BUTHS:
npsiMoe, HeNpsAMOe (JIMYUHOYHOE).
Bnusinue cpenbl Ha pa3BuTHE
OpraHu3MoB, (haKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE ypoicTBa.Poct
U pa3BuTUEe pacteHui. OHTOreHe3
IIBETKOBOT'O PACTEHUS: CTPOEHUE
CEMEHH, CTAJUU Pa3BUTHUS.

Bbu6morexa [JOK
https://m.edso0.ru/863e8436

23

[Ipeamer u 3agaun resetuku. Mcropus

bu6mmoreka [JOK




pa3BuTHA reHeTuku. Ponb nuronoruu u
3MOPHOJIOTUHU B CTAHOBJICHUN
reHeTuky. Bkiag poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeTOo/Ibl TeHETUKH
(ruOPUIOTOTUYECKHUA,
LIUTOTCHETUYECKHAN, MOJIEKYJIIPHO-
reHeTuyeckuit). OCHOBHbBIE
TCHETHYECKNE NOHATHSA. [ 'eHeTndeckas
CHUMBOJIMKA, UCIIOJIb3yeMas B CXeMax
CKpEIIMBaHMIA.

https://m.eds00.1ru/863e8612

24

3aKOHOMEPHOCTH HaCJIEIOBaHUS
IIPU3HAKOB, YCTaHOBJIEHHBIE I
Mennenem. MonoruOpuaHoe
CKpelllMBaHue. 3aKOH eAMHO00pa3us
rUOpUIOB IIEPBOT0O MOKOJICHUS.
IIpaBuno toMuHUpOBaHUs. 3AKOH
pacuienieHus npu3HakoB. [ unoresa
4yicTOThI ramert. [lonHoe u HenosHoe
JIOMUHHPOBAHUE.

bubnnoreka IIOK
https://m.eds00.ru/863e8878

25

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBUCUMOTO HACJICTOBAHUS
npusHakoB. [{urorenernyeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
AHanu3upyroliee CKpeuuBaHue.
Hcnonp30BaHue aHATU3UPYIOIIETO
CKPEIIUBAHUS JIsI ONIPEICTICHUS
TE€HOTHITA OCOOH.

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CreruieHHO€e HaCJIEIOBaHNE

bu6mmoreka [JOK




npusHakoB. Pabota T. Moprana no
CLEIJICHHOMY HAacJe0BaHUIO T'€HOB.
Hapyenue cuensienus TeHOB B
pe3yabpTaTe KpOCCUHTOBEpA.
XpOMOCOMHasI TEOPUS
HacJeACTBEHHOCTH. [ eHeTHYecKre
kapThl.JIaboparopHas padota Ne 5
«3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPUTHOTO
CKpeIIUBaHusl Y Ap0o30(HIIbI Ha
TOTOBBIX MUKpPOIIpenapaTax»

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

I'enernka mona. XpoMOCOMHOE
onpeeneHue noja. AyTocoMsl U
II0JIOBBIE XPOMOCOMBI. ['oMOraMeTHbIe

Bbu6mmoreka [JOK

27 Y T€TEPOraMeTHBIEC OPraHU3MBbI. https://m.edsoo.ru/863e8c60
HacnenoBanue npu3HaKos,
CLEIJIEHHBIX C MTOJIOM.

28 M3meHunBoCTh. BUaBI ”3MEHUNBOCTH: bu6mmoreka [JOK

HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.
Ponb cpenpl B HEeHACIEACTBEHHON
U3MEHYMBOCTH. XapaKTEPUCTHKA
MOIM(UKAITMOHHON U3MEHUNBOCTH.
BapuanoHHbIi psa U BapuallMOHHAs
kpuBas. Hopma peakunu npusHaka.
KonuuecTBeHHBIE N KAYECTBEHHBIE
IIPU3HAKU U UX HOPMa PEaKIIHH.
CBoiicTBa MOIU(PUKAITMOHHOMN
n3MeHuuBoctu.JlJaboparopHas padora
Ne 6. zyuenune MoaupuKamoHHON

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




HN3MCHUYMBOCTHU, TIOCTPOCHUC

BAPHUALMOHHOTO PsiJia U BApUALlMOHHOU

KpUBOW»

29

HacnencrBennas, niu
T€HOTUINYECKAsi, U3MEHUYUBOCTb.
KomOunatuBHasi "3BMEHUYUBOCTb.
Mei103 1 10I0BOM MPOLIECC — OCHOBA
KOMOWHATUBHOU U3MEHYUBOCTH.
MyTanuonHasi U3MEHUYUBOCTb.
Knaccudukanus mytanuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U
IIPUYMHBI MyTalluil. MyTareHHble
(bakTopsl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HACIEACTBEHHOMN
m3menunBocty H. M. BaBumnosa.
JlaGopaTtopHnast pabora Ne 7. « AHanmu3
MyTaIui y 1po30( bl Ha TOTOBBIX
MUKpOIIpenapaTax»

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

30

I'enernka yenoBeka. Kapuorun
yesioBeka. OCHOBHbBIE METObI

T'CHECTUKH YCJIOBCKA. FCH@&J’IOFI/I‘IGCKHﬁ,

OIU3HELOBEIN, IMTOI€HETUYCCKUT,
OMOXMMHUYECKHUH, MOJIEKYJISIPHO-
reHetndeckuii. CoBpeMeHHOe
OnpeeieHuEe TeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUITUPOBAHUE, B TOM YHUCJIE C
nomompo I1IIP-ananu3a.
HacnencrBennsie 3a00J1eBaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78




yeJoBeKa: FreHHbIe 00JIe3HH, O0JIE3HH C
HaCJIEACTBEHHON
IPEIPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE OO0JIE3HH.
ComMarnueckue U reHepaTUBHbIE
myTarn. CTBOJIOBBIE KIIETKH.
[TpuHIMnE! 3710p0oBOro 00pas3a *KU3HHU,
JMAarHOCTUKH, MTPOQUITAKTUKA U
JIeYCHHs] TeHETUYECKUX OOJIe3HEH.
Menuko-reHeTH4ecKoe
KOHCYJIbTUPOBaHKE. 3HaUeHUE
MEIUIUHCKON T€HETUKH B
HpEeOTBPALICHUN U JICUCHUH
TeHEeTUYECKUX 3a001eBaHUN
yenoBeka.lIpakTuyeckas padora Ne 2.
«CocTaBlieHHEe U aHAJIU3 POJIOCIOBHBIX
4eJI0BEKay.

31

PesepHbIii ypok. O600111eHHE 1O TEME
«HacnencTBeHHOCTh M I3MEHYHBOCTD
opranu3zMoB» KoHTposbHast paboTta

32

Cenexuus Kak Hayka U mpoI1iecc.
3apoxaCHUE CEICKIIUU 1
noMectukanus. Yuenue H. U.
BasuioBa o 1ieHTpax mpouCXOXKIACHUS
¥ MHOT000pa3ust KyJIbTYPHBIX
pacteHuil. LIeHTpbl TPOUCXOXKIACHUS
JOMaITHUX KUBOTHBIX. CopT, mopo/a,
HITaMM.

bu6mmoreka [JOK
https://m.edso0.1u/863e9214

33

COBpCMeHHI)IG METOJbI CCIICKIIUH.

bu6mmoreka [JOK




MaccoBbllil 1 THAMBUY AJIbHBIN
0TOOPBI B CETICKIMH PACTCHUNA U
KUBOTHBIX. OIIEHKA dKCTEphEpA.
bu3KkopoCTBEHHOE CKpEIIUBAHUE —
uHOpuAUHT. YucTtas TuHUS.
CkpeuiuBaHue YNUCTHIX JIMHUH.
['etepo3suc, niu rubpuaHas cuia.
HepoactBeHnHoe ckpemmBaHue —
ayTopunuur. OtaanéuHas
rudpuaAn3anus 1 e€ yCcrexu.
NckyccTBeHHBIN MyTareHes u
MOJTyYEHUE MOJIUIIONIOB.
JlocTrKeHus cenekuuu pacTeHUM,
YKUBOTHBIX U
MHUKPOOPraHU3MOB.DKCKypCHUs
«OCHOBHBIE METO/IbI M TOCTHKEHUS
CEJIeKLIUU PACTEHUH U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO
dbepMy, COPTOUCTIBITATEIbHBII
Yy4acTOK, B TEIJIMYHOE XO35HCTBO,
1ab0paTOPUIO arpOYHUBEPCUTETA UITU
HAYYHOTO LIEHTPA)».

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

34

buotexHosorust kKak oTpacib
MPOU3BOACTBA. | €HHAs UHXKEHEPUS.
DTanbl CO3aHUsI PEKOMOMHAHTHOM
JIHK u TpaHCreHHBIX OpraHU3MOB.
Knerounas unxenepus. Knerounsie
KYJbTYpbl. MUKPOKIIOHAJILHOE
pPa3MHOKEHUE pacTeHUH.
KiionnpoBanue BEICOKONPOYKTUBHBIX

bu6mmoreka [JOK
https://m.eds00.ru/863e9336




DKOJIOTHYECKHE U ITUYECKUE
npobiembl. 'MO — renernyecku
MOIU(DUIIMPOBAHHBIE OPTAHU3MEI.

CEIBCKOXO35MCTBEHHBIX OPraHU3MOB.

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoxka

KoaunuecTBo yacoB

KonTpoabubie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
H3yYeHH
|

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTesibHbIE

pecypchl

[IpennockiIKu BOSHUKHOBEHHUS
HBOJIIOLIMOHHON TEOpUU. DBOIIOIMOHHAS
Teopus U e€ MecTo B Onosoruu. Brusiaue
HBOJIIOIIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUY U APYTHX HAYK.
CBuzerenbcTBa 3BOMIONNH.
[Taneontonorunueckue:
MIOCJIEI0BATEIBHOCTD MOSIBIICHHS BU/IOB B
MaJICOHTOJIOTUYECKOM JIeTOMHCH,
nepexoaHbie (HOPMBI.
Bbuoreorpagduueckue: cXoICTBO U
paznmuuue dayH u GIop MaTEPUKOB U
OCTPOBOB.DMOPHOJIOTHYECKUE: CXOJICTBA
Y pa3iInyus SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHHUTEIBHO-
aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHaJIOTMYHBIC, Py TUMEHTAPHBIC OPTaHBI,
aTaBU3Mbl. MOJIEKYJIIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHIU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTaboIMYeCcKUX MyTell y Bcex
OpPTaHU3MOB.

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

OpomonnonHas Teopus Y. lapeuna.

bu6moreka [IOK




[IpeanochiIKy BOSHUKHOBEHHUS
napBUHU3MA. [{BIDKYIIIUE CHITBI
9BOJIFOLIMY BUJIOB 110 JlapBHHY
(130BITOUHOE PAa3MHOXKEHHUE MTPH
OTPaHUYEHHOCTH PECYPCOB,
HeonpeenéHHas U3MEHYMBOCTh, 00pb0a
3a CylLIeCTBOBaHHE, €CTECTBEHHBIH
otOop). CHHTETHYECKAsI TEOPHUS
sBommonun (CTD) u e€ oCHOBHBIC
TIOJIOKECHHSI.

https://m.eds00.ru/863e9570

MuKpo3BOTIOLIHS

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

[Tomymnsmus Kak eMHALIA BUIA |
sBomronnu.. JlaboparopHas padora Ne 1
«CpaBHeHHE BUIOB I10
MOp(}OIOrHuecKOMy KpUTEPHIO»

Bbu6mmoreka [JOK
https://m.edso00.ru/863e99¢6

JIBmokyiue cuibl (pakTopsl) IBOIOLNN
BHJIOB B ITpupojie. MyTanMoHHbBIN
MpoIIecC ¥ KOMOMHATUBHAS
W3MEHYHUBOCTH. [0y IsIIMOHHBIC BOJTHBI
u apeid renos. M3omsuus u Murpausi.

Bbu6morexa [JOK
https://m.edsoo.ru/863e9dad

EctectBenHbIi 0TOOp — HaNpaBIISIOLINI
dakrop oo, Dopmbl
€CTECTBEHHOT0 0TOOpa.

bubnnoreka IIOK
https://m.edsoo.ru/863e9ed0

[TprucnocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabTat 3BodIONMHU. [Ipumepsl
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.
Apomopdo3sl 1 uaroaaantayu. Bua n
BH1000pazoBanne. Kpurepuu Bujaa.

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




OcHoBHBIE (OPMBI BUT000PA30BAHUS:
reorpaduueckoe,
skojornyeckoe.Jlaboparopuas padora Ne
2 «Omnucanue mpucrnocoOIeHHOCTH
opraHusMa # e€ OTHOCUTEIHLHOTO
XapaxkTepa

Makponssostorust. @OpMbI IBOJIIOLUU:
¢bueTnueckas, TMBEpreHTHas,
KOHBEPIEHTHAas, apajljiebHasl.

bu6mmnoreka [JOK
https://m.edsoo.ru/863e9cle

HeoOpatumocTh 3BOTIOIUH.
[IpoucxoxaeHue or
HECMEUHUATM3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias crerrain3anusi.
AnantuBHas paauanus.

10

Z[OHay‘IHbIe OpeaAcTaBJICHUA O
3apOKACHUH KU3HU.

11

Hayynble runore3pl BOSHUKHOBEHHS
JKM3HM Ha 3emiie: abHoreHes u
nascnepmus. XuMA4YECKast dBOJIFOLHUS.
AOUOTEeHHBIN CHHTE3 OPTaHHMYECKUX
BEIIECTB U3 HEOPTAHUYECKUX.
DKCIEpUMEHTATILHOE MOATBEPKICHUE
XUMHUYECKOM 3Botonuu. HauanbHblie
3TaIlbl OMOJIOTHYECKOMN YBOIIOLIMH.
I'unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKJIETKH. [IepBrie
KJIETKH U UX 3BOJonusa. PopmMupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

bu6mmoreka [JOK
https://m.edsoo.ru/863eadab




12

PazButue xu3Hu Ha 3emMIie 1o 3pam u
nepuoaam. Karapxeit. Apxelickas u
nporepo3oickas 3psl. [Tameo3olickas 3pa
1 e€ eproJIbl: KeMOPUIHCKUA,
OpPJIOBUKCKHUM, CUITYpUHCKHIA,
JIEBOHCKHI, KAMEHHOYTOJIbHBIH,
MEPMCKHUIA.

Me3o30iickast 3pa U €€ epruoIbl:
TPUACOBBIN, FOPCKUI, METIOBOM.
KaitHo3olickas spa 1 €€ nepuosl:
MaJeoreHOBRIN, HEOICHOBBIH,
AHTPOTIOT€HOBBI.

bubnnoreka IIOK
https://m.edsoo.ru/863eabbe

13

XapakTepucTUKa KIiuMaTa u
re0JIOTHYECKUX IporeccoB. OCHOBHbIE
ATarlbl BOJIIOIUU PACTUTEIBHOTO U
XKHUBOTHOTO MHUpa. ApoMopho3bl y
pacteHuil u KUBOTHBIX. [losiBIEHUE,
pacuBeT U BBIMUPAHUE TPy )KUBBIX
opranu3moB. [Ipaktuueckas padora Ne 1
«M3yueHune uckonaeMbIX OCTaTKOB
pacTEeHUN U KUBOTHBIX B KOJUICKLIUSAX)

bu6moreka [IOK
https://m.edsoo.ru/863ea8bc

14

Cucrema OpraHn4eckoro Myupa Kak
oTpaxkeHue »Bomonui. OCHOBHBIE
CUCTCMATHUYCCKUEC I'PYIIIBI OPraHU3MOB.

bubnnoreka IIOK
https://m.edsoo.ru/863ea48e

15

OBoIOL S YeI0BeKa. AHTPOIOIOT s
Kak Hayka. Pa3BuTue npencraBieHu 0
IIPOMCXOXKICHUH YeTI0BeKa. MeToasl
n3y4eHus anTponoresesa. Cxoncrsa u
pa3anyusl 4eJIOBEKa U )KMBOTHBIX.

bubnnoreka IIOK
https://m.edsoo.ru/863eac2c




CucreMaTH4eCKOE IOJI0KSHHE YSIOBEKA.

16

JBrxyuue cuibl ((hakTopsl)
aHTponoreHesa. Hacnencreennas
WU3MEHYHMBOCTb M €CTECTBCHHBINH OTOOP.
OOu1ecTBeHHBIN 00pa3 KU3HH,
M3TOTOBJICHHE OPYAUH TPYAA,
MBIILJICHUE, PEYb.

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaIM1 U BETBU 3BOJIIOIIUU
YeJI0BEKa: aBCTPAIONUTEKH, UenoBek
yMedbii, YemoBek npsAMOXOAsSIIui,
Yenosek HeanaepTanbckuil, Yenosek
pasymubIi. Haxoaku uckomnaemsix
OCTaTKOB, BPEMs CyIIECTBOBAHUS,
00J1aCTh pacrpocTpaHeHHsl, 00bEM

rOJIOBHOT'O MO3ra, 00pa3 )KU3HH, OPYAUSL.

18

Yenoseueckue pacbl. OCHOBHBIE
OoJbLIME PACKI: €BPOIICOUTHAS
(eBpasuiickas), HErpo-aBCTPAIIOUAHAS
(?KBaTOpHANIbHAS ), MOHTOJIOUIHAS
(asmaTcko-amepukaHckas). UepTsl
NPUCTIOCOOTICHHOCTH TPeACTaBUTENCH
YeJI0BEYECKUX pac K YCIOBUAM
cyuiecTBoBaHus. EMUHCTBO
yenoBeueckux pac. Kputuka pacuszma.

bubmuoreka [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHbIit ypok. O000IIeHHE 10 TEMe
«B03HHKHOBEHUE U pa3BUTHE KU3HHU HA
3emiie» KOHTpoJbHas padora Nel

20

OKOJIOTrus KaK HayKa. 3a;laqn " pa3aciibl
AKOJIOTUH. MeTObI YKOJIOTHUUYECKUX




HUCCIIETOBAHNN. DKOJIOTHUYECKOE
MHPOBO33PEHHE COBPEMEHHOTO
YeJIoBEKA.

21

Cpenpl 0OuTaHUsI OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/lyIlIHAsl, TOYBEHHAs,
BHYTPHOPTaHU3MEHHAs. DKOJIOTUIECKUE
¢baxropsl. Kiaccuduxanus
9KOJIOTMYECKUX (PAKTOPOB:
a0HMOTUYCCKUE, OMOTHYECKHE U
aHTpororesHsle. Jleiictue
HKOJIOTHYECKUX (haKTOPOB HA
opranusmebl.JlabopaTopnas padora Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUY.

Bbu6moreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue hakTophl: CBET,
TeMIIepaTypa, BIaXXHOCTb.
®otonepuonnsm. [Ipucnocobienus
OpPTraHU3MOB K JIEHCTBUIO aOMOTHYECKHIX
(hakTopoB. bruonoruyeckrue puTMHL..
Jlaboparopras padota Ne 4. «Bnusiaue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIeyCa

Bbu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue akropsl. Buabl
OMOTUYECKUX B3aUMOJICHCTBUHA:
KOHKYPEHIIUS, XHITHUIECTBO, CHMONO03 1
ero ¢opmel. [TapazuTusm, Koomeparms,
MyTyaJn3M, KOMMEHCATU3M
(KBapTHUPaHCTBO, HAXJICOHUYECTRBO).
AMEHCAIIN3M, HEUTpaau3M. 3HaUCHUE

Bbu6mmoreka [JOK
https://m.edso00.ru/863eb348




OMOTHYECKUX B3aNMOIEHCTBUAN IS
CYILIECTBOBAHMS OPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

24

DKOJIOTUUECKHUE XapaKTEPUCTUKH
nonyJsauui. OCHOBHbIE TTOKa3aTeNN
MOMYJIALIMK: YACIEHHOCTD, INIOTHOCT,
POXJ1a€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuka 4uciIeHHOCTH
MOMYJIALMU U €€ PETYIISAIuS.
[Tpaktuueckas padota Ne 2 «Iloacuér
IJIOTHOCTHU MOMYJISIUNA Pa3HBIX BUIOB
pacTeHuin»

25

Coo0111eCTBO OPraHU3MOB — OUOTICHO3.
CTpyKTypbl OHOIIEHO3a: BUI0BAs,
MIPOCTPAHCTBEHHAS, TpOhUIEeCKas
(nueBas). Bunasl-nomunantel. CBs3u B
OuoIeHo3e.

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOrM4eCKHE CUCTEMBI (IKOCUCTEMBI).
[TousaTue 06 sxocucTeme u
ouoreoreHo3e. OyHKITMOHATHLHBIC
KOMITIOHEHTBI 3KOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTHI, peayneHTsl. Kpyrosopor
BEIIIECTB U MOTOK PHEPTUHU B IKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU
sKOocHuCcTeMBI. [IUIeBIE IENTH U CETH.

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIE IOKa3aTEIU IKOCUCTEMBI:
Oouomacca, MpoAyKIus. DKOJIOTHIECKUE
MUPAMHUJIBL: TIPOTYKITUU, YUCICHHOCTH,
ouomacchl. CBOMCTBA DKOCHUCTEM:

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa




YCTOMYHUBOCTb, CAMOPETYJIISALUA,
pasBurue. Cykueccus.

28

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMA XBOMHOTO WITN
[IUPOKOJIUCTBEHHOTO Jieca.

29

AHTPOIOTE€HHBIE SKOCUCTEMBI.
ATrposKocHCTeMBI. Y POOIKOCHCTEMBI.
buonornyeckoe n X031 CTBEHHOE
3HaUYE€HHE arpodKOCUCTEM U
yp6oskocuctem.buopaznoobpasue kak
(bakTOp YCTOHYHUBOCTH YKOCUCTEM.
CoxpaHeHne OMOIOTUYECKOTO
pa3zHooOpasus Ha 3emiie.

30

PesepBHbIit ypok. O60011IEHNE TEMBI
«Coo01iecTBa 1 HKOJIOTHYECKUE
cucreMbl» KonTponbsHas padora Ne2
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Yuenue B. U. Bepnanckoro o 6uocdepe.
['panuIIbl, COCTAB U CTPYKTYpa
o6uocdepsl. JKrBoe BELIECTBO U €r0
¢byukmun. OcobeHHocTr Ouochepsl Kak
r1100aTbHOM YKOCUCTEMBI.
JIMHaMU4ecKoe paBHOBECHE U 0OpaTHast
CBsI3b B OHocdepe.

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e
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KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHE IIUKIIbI DJIEMEHTOB
(yramepona, a3ota). 30HaJILHOCTb
onocdepbl. OCHOBHBIE OMOMBI CYIIITH.

bu6mmoreka [IOK
https://m.edsoo0.ru/863ebd16
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YenoseuecTBo B Ouochepe 3emin.
AHTpONIOTeHHBIC U3MEHEHUS B




ounocdepe. [modambHBIC YKOJIOTHYECKUE
IPOOJIEMBI.
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CocyuiecTBOBaHHE TPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUE
O6unopazHo00pa3us Kak OCHOBA
ycToiunBoctu onochepsl. OcHOBa
PallMOHAJIBHOI'O YIIPABJIICHUA
IIPUPOAHBIMU PECYpCAMU U UX
HCIIOJIb30BaHue. JIOCTHIKEHUS OUOJIOTHH
U OXpaHa IPUPOJIBL.

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 0opa3oBaHus

ChopMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OWMOJIOTHH B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHMUS; O
BKJIAJIC POCCHUUCKHX W 3apyOekHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Ouosnoruy; (PyHKIMOHAIBHOM TPAaMOTHOCTH 4YelOBEKa JJisi PEIIeHHUs

JKHM3HCHHBIX 3aJa4

YMeHHue pacKpbIBaTh COJACpXKAHWE OHMOJIOTMYECKUX TEPMHHOB U
MOHATHUHN: JKW3Hb, KJIETKA, OPTaHU3M; MeTa0oau3M (0OMEH BEIIeCTB U
MpeBpallleHHe JHEPruu), TroMeocTa3 (CaMOperyJsius), ypOBHEBas
OpraHu3aIys >KMBBIX CHCTEM, CaMOBOCIPOM3BEACHUE (PEIIPOTYKIIHS),

HaCJICACTBECHHOCTb, USMCHYUBOCTb, POCT U Pa3BUTUC

YMeHue uznaratb OHMOJIOrMYECKHE TEOPHH (KIETOYHAsl, XpOMOCOMHas,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yuyeHus (0 LEHTpaXx MHOroo0Opasus U IMPOUCXOKIACHHS KYJbTYpPHBIX
pactenuii H.M. BaBmiioBa), onpeaensats TpaHUIBI UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMH HAYYHOTO TIO3HAHHMS B OHOJNOTHH
(HaOmrofieHHe W OINKCAaHUE XUBBIX CHUCTEM, MPOLECCOB U SBICHUI;
OpraHm3als W MPOBEICHUE OMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIDKEHHWE  THUIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKAY
UCCJICAYeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJTYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHATHM, TEOpPUA U 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe?;y.]'II)TaTOB)

10 KIIACC

Kon
MPOBEPSIEMOr0
pe3yJbTarta

1

2

3

4

5

YmMmenne BBLACATL CYHICCTBCHHBIC [IIPU3HAKKM BHUPYCOB, KIICTOK
NPOKAapUOT W  3YKapHUOT, OJHOKICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TPOIIECCOB OOMEHa  BEIIECTB U
MpeBpalleHnsl PHEPrHuH B KIETKe, (POTOCHHTE3a, MIACTHYECKOTO U
SHEPreTU4eckoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OImJIOAOTBOPCHUA, PAa3SMHOXKCHUA, WHIAWBUAYAJIBHOI'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)




YMenune IMPUMCHATH IMOJTY4YCHHBIC 3HaHHUA JUIA 00BACHEHHUS

OMOJIOTMUECKUX TPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX
pelieHri B MOBCEHEBHOM KHU3HU B LEsIX oOecredeHust 0e30MacHOCTH
CBOETO 37I0POBbS U 3710POBbsI OKPY>KAIOIIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPAMOTHOTO  TOBEJAEHUS B  OKpYKaroullei

MPUPOJHON  Cpene;

IIOHUMAaHHEC H606XOI[I/IMOCTI/I HCITIOJIBb30BaHHUA ,Z[OCTI/I}KCHI/II\/JI

COBPEMEHHOW OWOIOTUM W OHOTEXHOJOTHH Uil paloOHAIBLHOTO

MMpUPOIOITIOJIb30BaAHUA

VYmenne pemiath 3JICMCHTAPHBIC TCHCTHYCCKUEC 3aJa4d Ha MOHO- H
TUTUOPHUIIHOE CKPEUIMBAHUE, CIICTIJICHHOE HACJEIOBAHHE;, COCTABIISThH
CXeMbl ~ MOHOTHOPHJIHOTO

CKpelIMBaHUS IS IPEICKa3aHHs

HACJIC0BAHMS IIPU3HAKOB Y OPraHU3MOB

VYMeHHE BBINOJHSATH na6opaTopHLIe H  TPaAKTHYICCKUC pa6OTH,

coOnrofarh mpaBwia Npu pabore C¢ yd4eOHBIM U J1TAOOPATOPHBIM

00opyaoBaHuEM

YMeHue KpUTHUECKH OLEHUBATh U HUHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTMUECKOTO COJEPKaHUsI, BKIIOYAIOUTYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3nuyHbIX UcTOUHUKOB (CMU, Hay4YHO-TIOMYyNSpHBIE MaTepUabl);
TUYECKHME AaCHEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B OHOJOTUH,

MCIUIINHE, OMOTEXHOJIOTUU

10

YMeHue co3aBaTh COOCTBEHHbIC MUCHMEHHBIC U YCTHBIC COOOIICHHS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJBKUX HCTOYHUKOB,

I'pPaMOTHO HCIIOJIB30BATH MMOHATUHHBINA alrapar OHoJIOrun

11 KITACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus

CchopMupoBaHHOCTh 3HAHUM O MECT€ M POJM OHOJOTUU B CUCTEME
HAy4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B POPMHPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAyUYHON KapTHHBI MUpPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oouonorny; (YyHKIMOHATHLHONW TI'PaMOTHOCTH YEJIOBEKA ISl PELICHHUS

JKHN3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJEp)KaHUE OHOJIOTMYECKHX TEPMHHOB U

MOHSTHH: BUJ, TTOITYJIALINSA, FGHO(l)OHII, 9BOJIIOLMSA, ABWXXYIINUC CHIIBL




(dakTops) 9BOJIIOINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, IKOJIOTHUECKHE (bakTopsl, IKOCHCTEMA,
MIPOIYIICHTBI, KOHCYMEHTBI,  PEIyILCHTHI, Henu  MUTaHWUA,

IKOJIOTHYECKasl TUpaMuia, OMOTeoreHo3, ornochepa

YMmeHue uznaraTb OMOJIOTHUECKUE TEOpUH (IBONIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHMYECKass  TEOpus  DBOJIOLMWHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apoasiieBoro cxonactsa K.M. bapa, uepenoBanus
[VIaBHBIX HampasiieHud u nmyteil sBomonuu A.H. CeBepuioBa, yueHus o
ouochepe B.M. BepHamckoro), ompenensaTtb — TpaHUIBl X

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIAAeTh METOJaMH HAy4YHOTO TIO3HaHWS B OHOJIOTHH
(HaONrOZICHWE W OIMHCAaHWE JXKUBBIX CHCTEM, IMPOIECCOB U SIBIICHUM;
OpraHu3anys W TPOBEICHHE OHOJOTHYECKOTO  IKCIICPUMEHTA,
BBIJIBWKEHWE  TUIOTE3bl;  BBIIBICHUE  3aBUCHUMOCTH  MEXAY
UCCIIeTyeMbIMU BETMYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHSTHH, TEOpPUA W 3aKOHOB, YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU ITOJTYUYCHHBIX p€3YHLTaTOB)

VMeHHe  BBIICISTH  CYIIECTBCHHbIC  MPU3HAKU CTpOCHHS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, TMOMYJSIIHK, MPOAYICHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOI€OLICHO30B U  SKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA0OOPa30BaHUs, MPHCIOCOOIECHHOCTH
OpraHU3MOB, JCHCTBHS 3KOJOTMYECKHX (DAKTOPOB HA OPraHH3MBL,
MEePEHOCA BEIICCTB M MOTOKA SHEPIHU B IKOCUCTEMAX, AaHTPOIIOTCHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOEW MECTHOCTH, KPYTOBOPOTa BELIECTB U

OMOreOXMMHYECKUX IIUKIOB B Orocdepe

YMenue MNPUMCHATH MOJIYYCHHBIC 3HaHHUA pInIb 00BACHEHHS
OMOJIOTMYECKUX IPOLIECCOB U SBJICHUM, JJIS MPUHATUS MPAKTUYECKUX
pelIeHni B TOBCEAHEBHOM KHU3HU B LIESIX 0OecrieueHus: 0€301acHOCTH
CBOETO 3/I0POBbS U 37I0POBbsl OKPY>KAIOLIHX JIFOJIEH, COOMI0IEHUS] HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAIOWIEH NPUPOIHOW  CpEIE;
IIOHUMMAaHHUC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA ,Z[OCTI/I)KQHI/II\/'I

COBPEMEHHOM OMOJIOTUY JIJIS1 pallMOHAIBHOTO MPUPOIOIIOIb30BAHUS

Vmenue peuiaTth 3JICMCHTAPHBIC OHOJIOrHYeCKue 3aga4u, COCTaBJIATHb

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTEMAX (HGHI/I HI/ITaHI/IH)

VYMeHHe BBIIONHATH JIAOOpAaTOpHBIE W HpPAKTHYECKHE paboTHl,
cobmoarh TpaBwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

o0opyI0BaHuEM




YMeHne KpUTHUECKH OLEHUBATh U WHTEPIPETHPOBATH MHPOPMAIUIO
OHMOJIOTMYECKOTO COJICP)KAHUS, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX UcTouHuKOB (CMU, Hay4dHO-TIOMYyNISIpHBIE MaTEpUaIbl);

? paccMaTpuBaTh ri100abHBIC 9KOJIOTUIECKUE poOIeMBbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
MO3ULIIO
YMeHue co3aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIEHMUS,
10 0000111ast OMOJOTHYECKYI0 HHPOPMAIIMIO U3 HECKOIBKUX MCTOYHHKOB,

rpaMOTHO HCII0JIb30BATh MOHATUUHBIN arnmapar OMOIOTuHN




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buoinorus kak Hayka

1.1

buonorust — Hayka o »xuBod mnpupone. Ponp Ouonorun B (opMupOBaHHH

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTemMa OMOJIOrHYECKUX HAyK

1.2

Mertoabl Mo3HaHMS XHUBOM NPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MEpeHue, KiIacCcu(UKalusa, MOJCIUPOBaHUE, CTATUCTHYECKas 00padoTka

JTAHHBIX )

JKuBBIe cCTEMBI M X opraHu3anusa

2.1

Kubie cuctembl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus Oumosoruu. CBOWCTBA

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

ypOBHI/I opraHnuzanun OHOCHCTEM: MOJ'IGKYJ'ISIpHO—FCHCTI/I‘{CCKI/II\/’I, KHGTOQHLIﬁ,

OpraHU3MEHHbIH, MOMYJIALNOHHO-BUA0BOM, SKOCUCTEMHBIN, OMOCHEPHBII

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKU

3.1

XUMHAYECKUI COCTaB KJIETKHM. XHMHUYECKUE DIIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHUKpoaieMeHThl. Bona u  mMuHepanpHble BemiectBa. DOyHKUMM BOJbI U

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HozmepmaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpHI OENKOB.
He3amenumbple © 3aMEHUMBIE AaMHUHOKHMCIOTBL. AMUHOKHCIOTHBIA COCTaB.
YPpOoBHU CTPYKTYphI OEIKOBOI MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAS CTPYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buonorumueckue
(byHKIUN OEIKOB.

depMeHTHl — Omonorndyeckue karaiau3aTopsl. CTpoeHHe (epMeHTa: aKTHBHBIN
neHTp, cyoctpartHas cnenuduunocts. Kodepmentsl. Burtamubbpl. OTinnuus

(bepMeHTOB OT HCOPTaHNUYCCKUX KaTaJIN3aTOPOB

33

VYraeBopl: MOHOCaxapubl (TJIFOKO3a, pud03a U JIe30KCUpr003a), Tucaxapuibl
(caxapos3a, JnaKkTo3a) W TMOJHCaxapuabl (Kpaxmas, TJIUKOTEH, IEJUTI0JI03a).
buonorudeckue GyHKINHU YTIIIE€BOJIOB.

Jlunuaer:  Tpurmnepuasl,  crepouabl,  dochomumuabl.  ['mapodunbHO-
ruapodoOHble  cBoiicTBa. buonornyeckue ¢yHkuun nununoB. CpaBHeHUE

YIJI€eBO 0B, OEJIKOB U JIMITUJI0B KaK HCTOYHHUKOB SHCPIrun
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Hyxkneunoseie kucnotel: JJHK u PHK. Hykieotuibl — MOHOMEPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkuuu JIHK. Crtpoenme u ¢ynkuuu PHK. ATO:

CTpoeHHE U QYHKIIUU

3.5

HI/ITOHOF U — HayKa O KJICTKE. Knerounas TCOpHs. MeTtoapl HN3YUCHUSA KIICTOK

3.6

Knerka kak nesnoctHas jxuBas cucrema. OOuivie NpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, monekyasl JJHK kak renernueckuii ammapar, cuctema

cuHTe3a OeJka

3.7

Tumbel KIETOK: 3yKapuoTHIecKas U mpokapuotudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTuueckoil  kimetrku. Kierounas crteHka Oaktepuil.  CTpoeHue
AYKAPUOTHUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >KMBOTHOW M

IpUOHOM KIIETKH

3.8

[loBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIIETOYHAs CTEHKA, IJIMKOKAJIMKC, X
¢bynkun. [Inazmaruaeckas memOpaHa, e€ cBolicTBa U pyHkuuu. [luromnasma u eé
opranougpl. OTHOMEMOpaHHBIE OPraHOWABI KJIETKU: JHJOIMJIa3MaThdecKasl CeTh
(BIIC), ammapar ['ombmxu, gu3ocombl. [1oryaBTOHOMHBIE OPTraHOWABI KIIETKH:
MUTOXOHJIpUH, IacTuAbl. [IpoucxokaeHne MUTOXOHAPUA WM IUIacTUA. Buasl
wiactua. HememOpaHHbIE OpraHoubpl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECCHUYKHU, KT'YTHUKH. CDYHKIII/II/I OpPraHona0B KIICTKH. Bximrouenns

3.9

Snpo — perynsaTopHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

H(PBHCI[CHTGJ’IBHOCTL KIICTKHU

4.1

OOmeH BellecTB, WIM METa0OIU3M. ACCUMWISIIMS (IJIaCTUYECKU OOMEH) u
TUCCUMWIIALUS (9HEpreTUYeckuii oOMeH) — JBE CTOPOHBI €IUMHOro mpolecca
MeTtabosm3ma. Turmbl oOMeHa BemecTB: aBTOTPOMHBIN U reTepoTpodHbIid. Poib

(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAILEHUH SHEPTHU B KIETKE

4.2

®dortocunres. CeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakiuu porocunresa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a I KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHUS €TO
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3HPYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKU3HU Ha 3emie

4.3

DHepreTU4eckuii oOMeH B KieTke. PaciersieHne BeIIECTB, BBIJACICHHE U
aKKyMYyJIUPDOBaHHME OHHEPrMM B KIETKe. OJTambl JHEPreTUYEecKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHUCICHHUE, WU KJIETOYHOE

apIxanue. DPPEeKTUBHOCT YHEPTETUIECKOTO OOMEeHa

4.4

Peakiun marpuyHoro cuntesa. ['enernyeckas nadopmanus u JJHK. Peanuzanus




TeHETUYECKON HWH(POpMAIMK B KJIETKE. | €HeTHMYEeCKHl KOJ W €ro CBOWCTBA.
Tpanckpunuust — matpuusbsiii cuare3 PHK. Tpancmsimsa — GuocunTtes Oenka.

KO,Z[I/IpOBaHI/IC aMHUHOKHCIIOT. Posb pI/I6OCOM B OMOCHHTE3€E OenKa

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropusi otkpbiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesnm pacTreHuid, XKWUBOTHBIX W YEJIIOBEKa, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BMY) — Bo3Oynutens CIINa.

[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA

PasmuoxeHue 1 UHAUBHUAYAJIbBHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1uKkI, WiIM >KU3HCHHBIM IWKI KiIeTku. WHTepdasza m MHTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Perummkanus — peaknus MaTpHUYHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHII.
JIMTIouHbI ¥ TalJIOWJAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMAaTHIBI.
[{uronornyecknue OCHOBBI PAa3MHOXKEHUS M HMHAMBUAYAJbHOTO Pa3BUTHUSA
OpPraHMU3MOB.

Henenne knetkn — wmuto3. Cramuum mutosa. [lpoueccsl, mpoucxonsuiue Ha

PAa3HBIX CTaAUAX MUTO3A. buonorundyecknii CMBICIT MUTO3a

5.2

@opmBl Pa3MHOXKEHHUSI OPraHM3MOB: Oecriojoe M 1mosioBoe. Buapl Oecmosioro
pasMHOXEHHUsS: JIefIeHHe HaJBOEe, IMOYKOBAaHUE OIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUC IJIA CCIICKIINU
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ITonoBoe pa3MHOXEHHE, €ro OTINUYUS OT OECIoI0ro.
Meiio3. Craguu wmeiio3a. [lpouecchl, mnpoucxonsdiiue Ha CTaaudax MeHosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonormueckuii cMbICI U

3HaYEeHME MEN03a

5.4

["amerorenes — mporecc 00pa3oBaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [TomoBbie
JKEJe3bl: CEMEHHUKHN U SMYHUKUA. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX KJIETOK —
rameT (CriepMaTo30ou/l, SUIEKIETKa) — criepMaroreHe3 u ooreHe3d. OCoOEHHOCTH

CTPOCHUA SIMIIEKJICTOK U CIICpMaTO30U0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

NunuBunyansbHOoe  pa3ButHe  (OHTOTeHE3).  OMOpPHUOHAJIBLHOE  Pa3BHUTHE
(aMOpuorenes). Jranbl SMOPUOHATLHOTO PA3BUTUS Y TMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyssiuus, oprasoreres. IlocramOpuonansHoe pasButue. Tumbl
[IOCTAIMOPHUOHAJIBHOTO PAa3BUTHUS: MpsIMOe, HempsMmoe (JIMYMHO4YHOE). BiusHue
CpeAbl Ha Pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpOACTBA.

Poct u pa3ButHe pacteHunii. OHTOreHe3 IIBETKOBOTO PAaCTEHUs: CTPOSHHE CEMEHH,

CTaauu pa3sBUTUMA

HaCHCI[CTBCHHOCTL 1 UBMCHYUBOCTb OpPTraHM3MOB




6.1

[Ipenmet u 3amaun reHeTUKU. MicTopust pa3BuThsa reHeTHkd. Bkiaa poccuiickux
U 3apyOexHBIX YyUY€HBIX B pa3BUTHE TIEHETHKU. METOapl T'EHETHKHU
(TuOpUIOTOTHYECKHA, [UTOTEHETHYECKUH, MOJIEKYJISIPHO-T€HETHYECKUI ).
OcHoOBHBIE TeHeTHYECKHEe MOHATHS. | eHeTHYecKas CHUMBOJIMKa, UCIIOJb3yEMas B

cxemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacJe0BaHUs IPU3HAKOB, YyCTaHOBJIEHHble ['. MeHnmenem.
MoHoruOpuHOe CKpeniBaHue. 3aKOH €IMHOOOpa3usi TUOPUIOB IEPBOTO
nokosneHuss. [IpaBuiio JOMUHUpOBaHUS. 3aKOH pACILEIJICHUS MPHU3HAKOB.
I'mnoresa unctorsl ramer. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHHS MPHU3HAKOB.
[{uToreHeT4yecKue OCHOBBI JTUTHOPUIHOTO CKpEUIMBAaHMS. AHAIM3UPYIOIIEE
ckpeuuBanue.  Mcmonp3oBaHWEe — aHANM3UPYIOMIETO  CKPELIMBAHMUS A

OIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TIeHOB. HapymieHwe cremieHuss T€HOB B pe3yJbTaTe
KpPOCCUHIoBepa. XpOMOCOMHAsi TEOpHsl HAcleACTBEHHOCTH. ['eHernueckue
KapTBhl.

I'enetnka moma. XpoMOCOMHOE ONpefeNeHHe Moja. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBEI. T'omorameTHele H rereporaMCcTHbIC OpPraHHU3MBbI. HaCJIeIIOBaHI/Ie

IMPU3HAKOB, CICIJICHHLIX C IIOJIOM

6.4

W3meHunBOCTb. BUAbl M3MEHYMBOCTH: HEHACIEICTBEHHAsl W HACJICICTBEHHAs.
Pons cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIUGUKALMOHHON HW3MEHYMBOCTU. BapuanMoOHHBIH psii W BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoiaudecTBeHHbIE M KaueCTBEHHBIE

MPU3HAKU U UX HOPpMaA PCAKIINU. CsoiicTBa MOI[H(l)HKaHI/IOHHOﬁ N3MCHUYHNBOCTH

6.5

HacnenctBeHHas, WM TIE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. MeHo3 M TMOJIOBOM TpOLECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTalMoHHas U3MeH4uBOCTh. Kiaccubukanus MyTauuid:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluil. MyTareHHbIe
(bakTopsl. 3aKOH TOMOJIOTHYECKUX PSAA0B B HaciaeACTBeHHOH u3meHunBocti H.M.

BasuiioBa

6.6

I'enmeTnka 4eoBeKa. KapI/IOTI/IH yejioBeka. (OCHOBHBIE MECTOAblI TCHCTHUKHU
YeloBeKa: reHeaJOTHYeCKHil, OJIM3HEIIOBBIH, UTOTEHETUUECKUH,
OMOXMMHUYECKUH, MOJEKysIpHO-reHeTHueckuii. CoBpeMEHHOE OIpe/eieHne
TeHOTHUNA: TTOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAHKUE, B TOM UYHUCIE C
nomombio [Il{P-ananu3a. HacnencrtBenHsie 3a0o0yieBaHUS 4YETIOBEKA: TEHHBIC

6osie3HH, 0OJIC3HU C HACJEJCTBEHHOM MPEapacroOkKEeHHOCTbIO, XPOMOCOMHBIE




6one3nu. ComaTtuueckue W TeHepaTUBHblE MyTauuu. [IpUHIUIBI 370pOBOTO
oOpa3a KW3HU, IUATHOCTHKH, TPODUIAKTAKA H JICYCHHS TEHETUYCCKUX
6ome3Heil. Meauko-reHeTH4eckoe KOHCYJIbTHpOBaHUE. 3HaUYCHHE MEIUIIMHCKON

IFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH IT'CHCTUYCCKHUX 3a00JIeBaHUI YeI0BEKa

Cenekius opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak Hayka W Tpolecc. 3apoXKICHUE CEIeKUUU U JOMECTHKALIUSL.
VYuyenne H.M. BaBuioBa 0 meHTpax MNPOUCXOXKIEHUS W MHOrooOpasus
KYJIBTYPHBIX pacTeHHi. LIeHTpbl MpoUCX0kKACHHS JOMAITHUX KUBOTHBIX. COpT,

nopozaa, miraMm

7.2

CoBpeMeHHbIE METO/ABl CeJeKIMH. MacCoBbId W HMHIWBHAYaJIbHBI OTOOpPHI B
CeJIeKLMU pacTeHH M KUBOTHBIX. OIleHKa 3KcTephepa. bim3kopojcTBeHHOE
ckpenuBanue — WHOpuauHT. Ymctas nuHusg. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, nnu rubpunnas cuna. HepoacTBeHHOE CKpelMBaHuE — ayTOPUIUHT.
Otnanénnass rubpuamzanuss M e€ ycrnexu. MckyccTBeHHbII MyTareHe3 H
MOJYyYECHUE MONUIUIONAOB. JlOCTH)KEHUSI CEJIEKUUH PACTEHUW, YKUBOTHBIX U

MUKpPOOPIraHU3MOB

7.3

buotexHosoruss kKak oTpacib NPOU3BOJACTBA. ['€HHasi WHXKEHEpHUs. OTambl
co3nanus pekomObuHaHTHOM JIHK u Ttpancrenneix opranmsmon. Kierounas
uHxeHepuss.  Kierounsle  KyJdbTypbl.  MEUKpPOKIOHAIBHOE  Pa3MHOXKEHHE
pacrenuii. KioHupoBaHHWE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKOJIOTHMYeCKHWe W dTHdeckue mnpobrembl. MO — reHermuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

DBOIIOLIMOHHASA OMOJIOTHS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/II[GTCHBCTBa OBOJIFOIINH. ITaneonTonoruyueckue: noCJIICA0BAaTCIbHOCTD
HOSIBJICHUSI BUAOB B MAJICOHTOJIOTHYECKON JICTONHCH, IEPEXOJHbIE (OPMBL.
buoreorpaguueckue: cxoncTBo M paznuuue ¢dayH U (GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3ININsl SMOPHOHOB PAa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHHUTENBbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pYJIMMEHTapHbIE OpraHbl, araBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO

MEXaHU3MOB HACJIICACTBCHHOCTH W OCHOBHBIX METa00INIECKHIX HYTeﬁ Y BCEX




OpraHu3MOB

1.2

OpomonnonHas  teopus Y.  [apBuna. I[lpennocbuiku  BO3HUKHOBEHUSA
JapBUHU3MA. JIBMOKYIIHE CWIBI SBONIONUH BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMpeaeaEHHAs U3MEHINBOCTD,

6opb0a 3a CylIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Tteopus HdBomouuu (CTD) U  OCHOBHBIE €€ TOJIOKEHUS.

MukposBontouus. [Tonmysiius Kak eqMHUIA BUAA U YBOJTIOLIMA

1.4

JBwxymue cunbl ((GakTophl) IBOJIOIUU BHAOB B IpHUpoAe. MyTallmOHHBIHA
MpolecC U KOMOMHATHBHAs M3MEHYHBOCThH. [lOmynsiMOHHBIE BOJTHBI M Jpeid
TeHOB. M3omsius u Murpamus. ECTeCTBeHHBI 0TOOp — HANPABIISIONTHN (aKTOp
sBOJOIUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoONeHHOCT, OpPraHU3MOB Kak pe3yabTarT dBoyouuu. [Ipumepst
MPUCTIOCOOICHUH Y OpraHu3MoB. ApoMop( 036l U UIHOATATITAIIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUA000PAa30BaAHUS:

reorpaduueckoe, IKOJIOTHIeCKOe

1.5

Makpospomonusi.  Popmbl  3BOJIOLUMHU:  QuiIeTHYECKas,  JUBEpreHTHasl,

KOHBCPI'CHTHA, IMapalICiIbHasd. H606paTI/IMOCTL OBOJJIOINH

BoO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHble MpeACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble Trunoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abMOreHe3 M NaHcnepMus. XHUMHUYecKas
IBOJIIOLMA. OKCIIEPUMEHTAIBHOE MOATBEP)KIECHUE XUMHYECKON 3BOJIOLMU.
Havanphbie sTansl Onosornuyeckoil sBomonuu. I'mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMPIpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPIraHU3MOB

2.2

Pa3Butue xu3Hum Ha 3emusie mo ’paMm U nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickast dpbl. [laneo3olickas spa u e€ mnepuoabl: KeMOPUHCKHIA,
OPJIOBUKCKUM, CUIyPUHCKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIN, MEPMCKHI.
Me3o30lickas 5pa U €€ epUuobl: TPUACOBBIN, IOPCKHI, MEJIOBOM.

KaiiHozoiickass »9pa u €€ mepuoibl:  MaJeOreHOBBIM,  HEOTCHOBBI,
aHTPONOI€HOBBIN. XapaKTEPUCTUKA KJIMMaTa M TEOJOTHYECKMX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBHOTO U )KMBOTHOTO MHpa. ApoMop(o3bl y
pacTeHuid U >KUBOTHBIX. [losiBIEeHWE, pacuBeT W BBHIMHUPAHHE TPYIH >KUBBIX

OpraHu3MOB
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Cucrema OpraHM4eckoro MHupa Kak oOTpaxkeHue 53Boiouuu. OCHOBHbBIE

CUCTCMATUYICCKUC I'PYIIILI OPTaHU3MOB
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:‘)BOJ'IIOI_II/IH YCJIOBCKA. AHTpOHOJ'IOFI/ISI KaK HaykKa. Pa3zButue Hpe,Z[CTaBJ'IeHI/Iﬁ (6]




IPOMCXOXKAECHUU YesjoBeka. Meronbl M3ydeHus aHTponoreHesa. CxoactBa u
pa3ianyus 4eJI0BEKa U )KUBOTHBIX. CUCTEMATUUYECKOE M10JIOKEHHUE YEIIOBEKA.

JBuxyume cuiel (akTopsl) anTponoreHesa. HacneacrBeHHass U3MEHUUBOCTh U
ecTeCTBeHHbIM 0TOOp. OOmecTBeHHBIN 00pa3 KHU3HHM, W3TOTOBJICHHE OpYIUil

TpY/Zla, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaIWU W BETBU SBOJIOIMM YEJIOBEKA: ABCTPATIONUTEKH, YeToBek
yMenblid, YenoBek mnpaMoxomdlui, YenoBek HeaHAEPTalIbCKUM, YermoBek
pa3ymHbId. Haxonkw MCKOMaeMbIX OCTAHKOB, BpPEMs CYIIECTBOBaHUS, O0JIACTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoeueckue pacsl. OCHOBHBIE OOJIBIIME pachl: €BpONeoUIHaAs (eBpa3uiickas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOMTHAs (a3marcko-
amepHuKaHckast). UepTbl IpUCIOCOOIEHHOCTH MIPEJICTABUTENIEH UEIOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHMUA. EauHCTBO 4€10BEYSCKUX pac. KpI/ITI/IKa pacusma

Opranu3Msbl U OKpy»Karouias cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielbl SKOJOTUU. MeTobl 3KOJOTMYECKHUX
HCCIIeA0BaHUN. DKOJOorndeckoe MupoBo33penue. Cpenpl 0OUTaHMsI OPraHU3MOB:

BOAHaA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  Qaxktopbl. Knaccupukanmus — skosnorndyeckux — (hakTopos:
abnoTtnyeckne, OWMOTHYECKHE W AHTPOINOTEHHBIC. JleficTBHE HSKOIOTHMYECKHX

(akTOpPOB Ha OpPraHU3MBbI

3.3

AbGunoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenus OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKUX  (PaKTOpOB.

buonoruyeckue PUTMBI

3.4

buotnueckue Qaxropbl. Bunel OMoTHYeCKHX B3aUMOJCHCTBUIN: KOHKYpPEHIMS,
XMIIHUYECTBO, MAPA3UTU3M, MYTyalIu3M, KOMMEHCAIU3M (HaxJIEOHHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M, HeWTpanu3M. 3HaueHHe  OMOTHYECKHX

B3aUMOJICHCTBUH JJIS CYIIECTBOBAHHUSI OPraHM3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEPUCTUKH  momyasauud. OCHOBHBIE — IOKa3aTeau
MOMYJIALMKA: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,

mMurpanus. JJMHaM1Ka YUCICHHOCTH MOIYJIALMU U €€ peryssuus

COOGH.IGCTBB. N 3KOJIOTMYCCKUEC CUCTEMBI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBa,
MPOCTPAHCTBEHHAs, Tpoduieckas (mumieBas). Bumasl-momuHanTel. CBsI3M B

OHOILIEHO3E

4.2

DKOJIOTUUECKHE CcUCTeMbl  (9kocucTtembl). Ilonsitue 006 »5SKocucTEME U




ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BElIECTB ¥ IOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBble) ypOBHU OJKOCHCTEMbI. [IMineBble Lenu U CeTH.
OcHOBHBIE TOKa3aTeNId HKOCUCTEMbI: OmomMacca, MPOAYKLHUS. ODKOJOTHYECKHUE
NUPaMUIbL:  TPOAYKIUH, YHUCIEHHOCTH, OuomMacchl. CBOMCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOpPETYJISIINs, pa3Butue. Cykueccus

4.3

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTeMa XBOMHOTO WM
LIMPOKOJINCTBEHHOIO JIECa.

AHTpOIIOT€HHbIE SKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0osKOCHCTEMEI.
buonornueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak QakTtop ycroiumBocTH dKocucteM. (CoxpaHeHHe

OMOJIOTMYECKOro pazHooOpas3us Ha 3emiie

44

VYuenune B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB U CTpyKTypa
ouocdepsl. XKXuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OMOchepsl Kak
rnobanbHONM 3KocHcTeMbl. J[MHaMuU4eckoe paBHOBecue M OOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemecTB W OMOTCOXUMUYECKUE IUKIIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTE OHOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouocdepe 3eminn. AHTpPONOreHHbIE M3MEHEHUA B Ouocdepe.
['moGanpHBIE IKOTIOTUYECKUE TIPOOIEMBI.
OcHOBa palMOHAJIBHOTO  YIpPABIEHUS MNPUPOAHBIMH pecypcaMu U HX

HCIIOJIb30BaHUC. I[OCTI/I)KCHI/I}I OHOJIOTHUH U OXpaHa MpHUpOAbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6onio A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxunonepHoe o6miectBo «31aTenbcTBO
«IIpocseieHue»

 buonorus. 11 knacc. [Naceunux B.B., Kamenckuit A.A., Py6mios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6rmiectBo «M3marenscTBo

«IIpocBemieHue»

METOINYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

buonorus. [loypounsie pazpabotku. 10-11 kimaccel. ba3oBbiii ypoBeHb.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://fipi.ru/

https://resh.edu.ru/

https://content.edsoo.ru/lab/
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