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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHUOJIOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TOAXOM0B K (OPMHPOBAHHIO COACPKAHHUA YUEOHOrO TMpeaMeTa
«buonorus» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJEep)KaHus, pe3yabTaTOB OOydeHUs U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKHU BBITTYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX HEJAX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMBbI CpPEIHETO
obOmero oOpasoBanust B Poccuiickoit ®eneparuun, a Takke MOJOXKEHHUS O
cnenuduke OMOIOTUH, €€ 3HAYCHUU B MMO3HAHUU KUBOW MIPHUPOJIBI U 00ECTICYCHUH
CYIIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTpeieNIeHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Ouomoruu AaéT TMpeACTaBICHHE O TMeNsAx, 00 obmen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpenmera «buonorus», omnpenenser 00s3aTENbHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleleHne [0 pa3jielaM W TeMmaw,
PEKOMEHIyeMYIO TIOCJIEeIOBATEIBHOCTh M3YUCHHUsI Y4eOHOTO Marepuana ¢ yI€ToM
MEXIPEIMETHBIX W BHYTPUIIPCAMETHBIX CBSI3CH, JIOTMKH 00pa30BaTEIIBHOTO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXCs.

B nmporpaMmvMe 10 OHONOrMM TaKXe YYUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEJAMETHBIM pe3yibTaTam
oOydyeHus B (OPMUPOBAHUM OCHOBHBIX BHJOB Yy4ueOHO-IO3HABATEIbHOU
NeSATeIbHOCTH/Y4EOHBIX JICHCTBUM OOYYaIOIMIMXCS I0 OCBOCHHIO COJICPIKAHMUSI
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIii ypOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
POCMAaTPUBAETCS HAMNPABIEHHOCTh Ha Ppa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, MPEJCTABICHUI O 3I0POBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPHH, a TaKKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTPaMMe MO OWOJIOTHH YAEJICHO BHUMAHWE MCTOJIB30BAHHIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICICTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS IKOJOTUYECKHU
1eJeco00pa3HOro TMOBENEHUST B OKpY)Kalolled NpUPOJHOW cpele, aHaiau3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPHUKJIATHON HAIIPABICHHOCTH



yueOHOro mpenmera «buonorus» mpoauKTOBAaHO HEOOXOJIUMOCTHIO 0OECTICUEHUSs
YCIIOBUM ISl PEIIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJIOTrHYECKOTO
oOpa3zoBaHusA, KOTOpass Impexanonaraer (GopMupoBaHHe y  O0OydaroUIUXcs
CHOCOOHOCTH aJalTUPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero 0o0Opa3oBaHMsS 3aHUMAET Ba)KHOE
Mecto. OnHa obGecrieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3alldd U 3BOJIIOIHUH, CO3IAET
yCIOBUSL  JUJIsi:  TO3HAHMUS  3aKOHOB  JKMBOM  MpUPOAbI,  (OpPMHPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3a7a4y  CpelHero  ob0mero o0pa3oBaHUs,  COLMATU3ALNUU
oOyuaromuxcs. M3ydenne 6monorun oOecrnednBaeT ycioBHs sl (OpMUpOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeIHA3HAUYCHUU Y4EeOHOTO MperMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme [0
ouosnoruu.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aroluecs AOJKHBl OCBOWTH 3HAHUS M YMEHUS, 3HAUUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OINPEACISIONINE aJeKBaTHOE IOBE/ICHHE
YeJoBeKa B OKpY’Kalollled MpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKOM aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yMaHHU3aIu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMMme II0
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOEHHOCTSAX XKUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
3BOJIFOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIICIYIOIIME COJepKaTebHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucreMma», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIbHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEHWCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromUXCs TMO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoIlecCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Y OOydYaroImuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, TOJYYEHHBIX IIpHU
U3y4YeHUU OMOJIOTHUH;

dbopmupoBaHue y oOy4aromMUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHI;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEIIOBEKOM >KUBOU
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOTIOICHUS STUUECKUX
HOPM IpU MPOBEACHUU OMOJIOTHYECKUX UCCIICT0BAHUM;

OCO3HAHUE IIEHHOCTH OHWOJOTMYECKUX 3HAHUM Il TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHUE MTPUOOPETEHHBIX 3HAHUW U YMEHUMN B MOBCETHEBHOM JKU3HU JJIs
OIIEHKH TOCJICICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIIOICHHE Mep TPODOUIAKTUKU
3a00JICBaHHM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», uzydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOJISAIIAM B
COCTaB MpeAMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JI1s u3yueHus 6MoJoTuy Ha 6230BOM YPOBHE CPEAHETO 00IIEero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kkiaaccuukamus, MOJEIUpOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeToAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI H UX OPraHU3AIUSA.

JXusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOIJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonorundeckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JaKTo3a) M MoJiMcaxapuibl (Kpaxmals, TJIMKOTeEH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/OB, OEIKOB M JIMMUIOB KaK UCTOYHUKOB SHEPTHHU.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOo/1bl U3yUYEHHUsI KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckmii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u QpyHkiuu. LluTonnazma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTku: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTun. Buael mmactua. HememOpanHBIC
OpraHOUJbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsTopHbld HeHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuer m cxembl: «Ilepuonnueckas TabnwIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CtpoeHne mosaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIIEPUMEHTOB, MUKpOIpenapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIOM Ha TOTOBBIX MHKpOIIpEnaparax U HX
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHUsSI BEIISCTB W DHEPIMH B TMOHUMaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
doTtocunTe3a. IhPekTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuuecknii oOMeH B KJeTke. PaciiernieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. [‘enernueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMeHn», «Xioporiacty, «Dotocunre3», «Ctpoenue JTHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdase. Peruukanus — peaxiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3a. IIponecchl, nmpoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMICKycCTBEeHHOE KIIOHMPOBAaHHE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Meiio3a. IIpoiiecchl, nmpoucxoasiiye Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYECKuid CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUs TOJOBBIX KIETOK y IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3oBaHHE W PA3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUSI SMIEKIETOK W crepmMaTo30uAoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayansHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuonanbHOoe pazBuTHE. Turbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYuMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meinosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MiIEeKONMUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-anmuiuKanus «JlegeHue KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
yu4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonoruOpuiHOe CKpenMBaHue. 3aKOH eIuHOo00pa3us THOPUIOB TIEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAacCJIEIOBAaHUIO TeHOB. HapylieHne cueruieHus TeHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJCACTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoMicTBa MOANGMUKAIITMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ MPUYMHBI MyTaluid. MyTtareHHnsie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIOBEKa: M'eHEaJIOrnYeCKUid, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaesIeHue IreHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[11]P-anamu3a. HacnmencTtBenHnble 3a00JjieBaHUS 4YeJIOBEKa: TICHHBIE OOJIE3HH,
00JIe3HU C HACIEJICTBCHHOM MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TeHETHICCKUX
Oosie3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAYCHHUE MEIMIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHUI YeI0OBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpEIlMBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelIMBaHUEY,
«uTomorundyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIEIBHBIX TE€HOB», «l'eHeTnueckue KapThl pPacTECHUH,
KUBOTHBIX W YeJIOBeKa», «['eHeTHka moja», «3aKOHOMEPHOCTHU HacCeI0BaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHIbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHA H3MEHIHBOCTD.

OGopynoBaHHe: MOJCTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW».

Jlaboparopnast pabotra No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKAECHUE CEJNEKUNU U TOMECTUKALUS.
Yuyenne H. WM. BaBwioBa 0 IMeHTpax TMPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAITHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIN ¥ MHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pACTEHUN W KUBOTHBIX. OLIEHKa 3KCTepbepa. BIM3KOPOACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanéunas rtulOpuausanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M
NOJIyYEHUE TOJUILIOUIOB. JOCTMXKEHUS CENEeKIMU pAaCTCHHM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanuss pexomOmHaHTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nxeHepus. Knerouneie KyJabTypbl. MUKpPOKIIOHATBHOE PA3MHOKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuiet u cxemsl: kapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHOJNOTUW», «KileTouHble KyabTypbl U
KJIOHHUpOBaHHeE», «KOHCTpynpoBaHUE U NEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHKEHHUS CEJIEKUMHU PACTEHUU H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[IpeanochIKu BO3HUKHOBEHHS! JBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TECOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIEq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKOM JICTONUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOTIOTHYECKUE: CXOJICTBA M Pa3IU4Ms IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINpENEIEHHAass W3MEHUYMBOCTb,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopust sBosironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBxymiue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
mpoliecc U KOMOWHATUBHAS HM3MEHYMBOCTH. [lomMynsiMoHHBIE BOJHBI U Jpeiid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBisomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MIPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpd 036l 1 UANOAATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (prsieTHYECKas, UBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecleuHalu3UupOBaHHBIX MpenkoB. [Iporpeccupyroias
crienuanu3anus. AJanTUBHAS padaliusl.



JdemoHncTpanum:

Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.

Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  O0opbObI  3a
cylectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «IlomysAamumy, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wamoamanrtanumn», «OOIas aereHepaius»,
«/IBmxkymue cwibl sBomoNUNY», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsunay, «boppba 3a cymectBoBanue», «lIprucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMUA TUIAMHU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekius «[IpuMepsl 3alIUTHBIX MTPUCITIOCOOJECHUN Yy
KUBOTHBIX», MOAelNb «OCHOBHBIC HAMpPABJICHUS IBOJIONHUNY», 00bEMHA MOJEITh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «@DOpMbI COXPAHHOCTHU
UCKOIMAeMBbIX JKUBOTHBIX W pacTeHuil», wmojuenb ammmkanus «llepexpéct
XpOMOCOM», BJIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3putue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOP(OJIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3eMmuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUU KU3HH. HaydHble TUIIOTE3BI
BO3HUKHOBEHHUS XKU3HM Ha 3emje: abuoreHe3 W NaHcHepMus. XUMUYECKas
3BOMIONMS. AOHOrE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickasg »pbl. [laneosoiickass 3pa u €€ mnepuoibl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoleccoB. OCHOBHBIE JTaIbI
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIONOrUs Kak Hayka. PazBurue npeacraBieHuil o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHS, 0O0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCIOCOOJIEHHOCTH  MpeACTaBUTEICH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas kieTka», <« KHBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «/lpeBHeummue moam», «lpeBHue mronu», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOTO YeIOBeKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
HCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazutusm, xoorneparus,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranusmMoBy», «®oronepuoansm», «llonmymdamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiuenasi). Bunbl-momuHantel. CBs3W B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTbl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIlEBbIE 1ENu U CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OHoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
nUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsiusl, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PeK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHBbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (aktop ycToiunBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOCcTH OHOcPephl Kak
100aabHOM JKOCUCTEMBI. J[MHaMu4eckoe paBHOBecHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE POOJIEMBI.

CocymiecTBoBaHue IPUPOJIBI U YEJI0BEYECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa yCToWuuBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJI€HUsI MPUPOAHBIMM peCcypcaMM M UX HCHOJIb30BaHHe. JlocTHkeHus
OMOJIOTMY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsl: A. JIxx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabmumel u cxemsl: «llumesbie 1enu», «bUOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneno3 Bogoéma», «ArpomeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelllas cOCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBsiii d3¢dexTy», «DakTopsl
pPaANOAaKTHBHOTO 3arps3HeHust Owmochepr», «OOmas crpykTypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaaple OMOIEHO3bI», TepOapwHii
«PactutenpHble COO0IIECTBaY, KOJIIEKIMU «buorenos3y», «Bpeaurenu BaxHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpynnaM OJIHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pPaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYUYarOIIMMUCA POCCUNCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOYy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHMS IMpeamera «buosiorus» 10CTUraroTCs B
€UHCTBE Y4YCOHOM M BOCIHUTATCIBHOW JICSITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CAaMOBOCTIHMTAHMS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIulysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomaorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUM
BOCMUTATEJIbHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:



c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYLIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U TIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4e€OHBIX MPOCKTOB, PEIICHUU Y4EOHBIX U IMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATECIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IpaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IEpE.
Ponunon, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTHH, TMOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSIM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:



ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAasi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B pPa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArOMOJIyYHSs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0Oe30MacHOro o00pasza KHU3HU
(3mopoBoe  TUTaHUE, COOJIIOJICHUWE TUTHEHUYECKUX TPaBUI W HOPM,
cOQJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJbHOTO M  KOJJIEKTUBHOIO
0€301acHOT0 MOBEJACHUS B CUTYAIIHMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTBH K TPYlY, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K AKTUBHOW [IESITENBHOCTH TEXHOJOTMYECKOM U COLUAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO €SI TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | Pean30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 1eNecOo00pa3HOe OTHOIIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TIOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTHH
3HaHWSI W YMEHHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
3KocucTeM, Onocdepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYKUE PA3BUTOrO HKOJOTMYECKOTO MBIIIJICHHS, SKOJIOTHYECKOU KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHMTATEIBCKOM KYJIbTYphl KakK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUuss 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpooJieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemiaTh  pPecypcHble  NPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OHMOJOTUYECKUX 3HAHUN B IENAX
MOBBIMIEHUSI OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAY4YHON JMEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCJIEI0BATENIBCKYIO IS TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble 11 (OPMHUPOBAHUS MHUPOBO33PEHUS O0ydaroUuXcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIEHAYyUHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUU(PHUKY METOJOB TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, sSBJICHUE, MpOIlecc,
CUCTeMa, Hay4yHbIi (akT, NPUHIUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UccleloBaHue,  HaONIOJeHUuEe,  HU3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0YyYarouluxcsi, CHOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUS W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHUsI IPOTrpaMMBbl CpPEIHETro OOIIero
00pa3oBaHus TOJHKHBI OTPakKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKue JeiCcTBUS:

CaMOCTOSITeIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHHWU 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTpENENATh IIeN JACATEILHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH HUX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUN
YKABOU IPUPOBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3a1a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 TMOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPHpPETAlMH, NPEOOPa30oBaHUI0 M NPHUMCHCHHIO B Y4YCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJadylM B 00pa30BaTENbHOM
JESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelleHus, HaXOAUTh apryMEHThI JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE€ PEIICHHs 3aJayd  pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B IPOPECCUOHATIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpEJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYCKAIOINE aJTbTePHATUBHBIC PEIICHHS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIU3UPOBATh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiorndeckor nHpopmanuu (cxemsbl, rpauku, TUarpaMmsbl, TaOIUIBI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJI30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHbIE CpeICcTBa OOIIEHHUs, T[MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaMEpEeHHUs IPYTUX JIIOAEH, NPOSBISATh YBAXKUTEIBHOE OTHOUIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHAWBUIYAIbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXXJOTO yYaCTHUKA KOMAaHIbl B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1auyu B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JINYHBIX MTPEANOUTECHU;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBLHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUHA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO IMOJYYEHHI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMpPEeBpalICHUE
SHEPI'uM), TOMEOCTa3 (CAaMOPETYJIALMS), YPOBHEBAsI OpraHU3aIUsl )KUBbIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LieHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTUU: HAOTIOIEHUE H
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMU BEIMYMHAMH, OOBSICHEHUE IMOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMMOJTYYCHHBbIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C ULEeJIpl0 obecrieueHus O€30MacHOCTHM CBOEro 3/0pPOBbS U 3[0POBbS
OKPY>KAIOIIUX JI0JIeH, COOI0/ICHHS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYKAIOIICH
NPUPOJHON Cpelle, TOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHUM
COBpPEMEHHOM ouosoruu U OMOTEXHOJIOTUH TUTSI paIMOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peIiaTh »JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAacCJIeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHTHOTO CKpEUIMBaHMS IS TpEJCKa3aHWus HACIICOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PalOThI, COOMIOAATH
npaBuia mpu pabore ¢ yueOHBIM 1 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKIIOUAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OnoNOrNYecKyto UH(POpMaIMI0 U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJOTHUU B CUCTEME HAYYHOTO
3HaHHMSI ECTECTBCHHBIX HAyK, B (POPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
IPaMOTHOCTH YEJIOBEKA JJI PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSALNS, TEHOPOH, SBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbI) SBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBHI, pPEAYLEHThl, LEeNH  MNUTaHUus,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUHU (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, uepenoBaHus riaBHBIX HampaBlI€HUH U
nyteit sBomoruu A. H. CeepuoBa, yuenus o ouochepe B. 1. Bepnanckoro),
OTPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE XKUBBIX CUCTEM, IMPOIIECCOB U SBJICHUN, OpPraHu3alusi U TMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIKEHUE  THUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pPEe3yIbTAaTOB, WCIOJIL30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TONYJAIUN, TWPOIYIIEHTOB, KOHCYMEHTOB, pPEIAYyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIUIEHUN B IMOBCEIHECBHOU
KU3HA C 1EeJpl0 oOecreueHus O€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHUSI HOPM T'PAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Ccpele, MOHMMaHUE HEOOXOJWMOCTH HCIOJIB30BAHMS JTOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUH ISl PallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MepEeHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH NUTaHUA);

YMEHHE BBITIONHATH JAOOpPATOPHBIE M TPAKTUYECKHUE PaldOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOW MH(pOpPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011ass OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHnoBanue pa3neiioB u (uu¢posbIe)
n/n TeM MPOrpaMMbl Bcero Kontporsubie | Hpaxrisieckie o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6anorexa [JOK
! bronorm xax Hayxka 2 0-5 https://m.edsoo.ru/7f41¢c292
) JKuBBIE CUCTEMBI U UX | bu6anorexa IIOK
OopraHu3aius https://m.edsoo.ru/7f41¢c292
3 XHUMHUYECKUM COCTaB U g | bu6anorexa IIOK
CTPOEHUE KIETKHU https://m.edsoo.ru/7{41¢c292
4 KuzneneareabHOCTD KJIIETKHA 6 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
PaszMHoxkeHue n
5 WHJIUBUYaJIbHOE Pa3BUTHE 5 1 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OpraHu3MOB
6 HacnenctBeHHOCTD U g L5 bu6anorexa [IOK
U3MEHUYHUBOCTh OPTraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekuust OpraHu3MoB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 Pe3epBHOE Bpems 1 bubmuoreta LIOK
https://m.edsoo.ru/7f41¢c292




OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME




11 KVIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
No 11/ HauMeHoBaHue pa3aesioB u Komrponsmste  Mpaxrusecie (undposrbie)
TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOIUOHHAS OUOJIOTUS 9 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHNE U pa3BUTHE 9 0.5 bubmmnorexa [{OK
JKM3HU Ha 3emJie https://m.edsoo.ru/7{41cc74
3 OpraHu3Mbl U OKpY’Karoias 5 | bubnuoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa 1 9 bu6anorexa IIOK
AKOJOTMYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
> Pesepaiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 14 0 )5
ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KosnvecTBO 4acos Nara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Koutpoabusbie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4eHHu s
padoThI padoThI pecypchl
buonorus B cucrteme bubamorexa [HOK
1 1 1.09 https://m.edsoo.ru/863e6122
HayK https://m.edsoo.ru/863e632a
MeTob! TO3HAHUS
KUBOU MPUPOIBI.
[TpakTudeckas pabora
) Ne 1 «Mcnonp3oBanue | 0.5 2,09 bu6anorexa IIOK
Pa3IMYHBIX METO0OB https://m.edso0o.ru/863e6122
IpU U3y4YCHUU
OMOJIOTMYECKHX
00BEKTOBY
buonoruyeckue
3 CHUCTEMBI, ITPOIIECCHI U 1 15.09 bubmorexa HOK
’ https://m.edsoo.ru/863e6564
WX U3yUYCHHUE
XHUMHYECKUM COCTaB
4 Kietku. Bona n 1 22.09 bubmorexa LIOK
https://m.edsoo.ru/863e674¢
MHHEpaIbHbBIE COJU
5 benku. CoctaB u | 99.09 bubnmoreka [JOK

CTpoeHHEe OEIIKOB

https://m.edsoo.ru/863e6b72




DepMeHTBI —

OMOJIOTUYCCKHEC
KaTaJIn3aTOPHI.
JlaGopatopHas
abora Ne 1
6 iI/I3yquI/Ie 0.5 6.10 Bubnmorexa LOK
. https://m.edso00.ru/863e6b72
KaTaJINTHYCCKOU
AKTUBHOCTH
dbepmeHTOB (Ha
nmpuMepe aMusiasbl
WJTH KaTajiasbl)»
bu6anorexa IIOK
L Y TeBOzEL. JlHmH AL 13.10 https://m.eds00.1ru/863e6870
g HyxnennoBbie 20.10 bubnuoreka [JOK
KUCIIOTBI. AT® https://m.edsoo.ru/863e6d5c
Hcrtopus u MeTOabI
9 I/I3yqepHI/1;1 KJIGTKI/II[. 10.11 bubmmoreia LIOK
https://m.edsoo.ru/863e6e88
Knerounas teopus
Knerka xak
10 [EeJI0CTHA KUBas 17.11
cucTeMa
Crpoenne . bubnmoreka [JOK
] | OYRAPHOTIHECKOn 0.5 24.11 https://m.eds00.ru/863e6ff0
KJICTKH.

JlabopatopHas

https://m.edsoo.ru/863e716¢c




pabota Ne 2
«3yuenue cTpoeHus
KJIETOK paCTECHUHU,
KUBOTHBIX, TPUOOB U
OakTepuil moj
MHUKpPOCKOTIOM Ha
TOTOBBIX
MUKpOMpernapaTax u
UX OTTUCAHUE

12 OOMeH BEIIECTB WA 12 bu6anorexa IIOK
METa00IU3M ' https://m.edsoo.ru/863e766¢
13 DOTOCUHTES. 8 12 bu6anorexa IIOK
XeMOCHHTE3 https://m.edso0o.ru/863e7¢98
14 DHEPreTUYeCcKui 15.12 bubnuoreka [JOK
oOMeH https://m.edsoo.ru/863e7aae
JKy3HeHHbBIN TUKIT
KJIeTku. Jlenenue
KJIETKU. MUTO3.
JlabopatopHas
15 pabota Ne 3 0.5 2 12 bubnuoreka [JOK
«HaoOmonenne https://m.edsoo.ru/863e7dc4

MHUTO3a B KJIETKaX
KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOTIpemapaTax»




buocunres Oenka.

16 Peakuust MmaTpuaHOTO 12.01 bubamorexa [HOK
https://m.edsoo0.ru/863e796¢e
CHHTE3a
17 Tpancnsauus — 19.01 bu6anorexa [IOK
OnocuHTE3 OelKa https://m.edsoo.ru/863e¢796¢e
18 Hexnerounsie popmbl 26.01 bu6anorexa IJOK
KW3HU — BUPYCHI https://m.edsoo0.ru/863e¢7540
dopMbl pa3MHOXKECHUS Bubnmorexa LOK
19 2.02 https://m.edso0.ru/863e81b6
OPTaHHsMOB https://m.edsoo.ru/863e831e
. bubmuoteka [IOK
20 Meitos 002 https://m.edsoo.ru/863e¢7f4a
O6pazoBanue u
Pa3BUTHE MMOJOBBIX
KJIETOK.
O1u1010TBOPEHHUE.
o1 JlaGoparopHas 0.5 16.00 bubnmnorexa [IOK
pabora Ne 4 https://m.edsoo.ru/863e81b6
«3yuenue crpoeHus
ITOJIOBBIX KJIETOK Ha
TFOTOBBIX
MHKPOIIpEriapaTax»
2 NuauBuayanbHOE 503 bu6anorexa [JOK

pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/863e8436




23

['eneTnka — Hayka o
HACJIEACTBEHHOCTH U
W3MEHYMBOCTH

9.03

bu6mnorexa [JOK
https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH
HacJIeI0BaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpeIllMBaHUE

16.03

bu6anorexa [JOK
https://m.edsoo.ru/863e8878

25

Jlurubpunnoe
CKpelBaHue. 3aK0H
HE3aBUCHUMOI'0O
HacJaeI0BaHUs
IPU3HAKOB

23.03

bu6anorexa IIOK
https://m.edso00.ru/863e89a4

26

CueruieHsoe
HacJieI0BaHUE
IPU3HAKOB.
JlaGoparopHas
pabora Ne 5
«3yuenue
PE3YIIBTaTOB
MOHOTUOPHIHOTO U
JTUTHOPHTHOTO
CKpEIINBaHUS y
po30duIIbl HA
TOTOBBIX

0.5

6.04

bubmmnoreka [JOK
https://m.edsoo.ru/863e8c60




MHKPOIIPENapaTax»

27

I'eneTuka moama.
HacnenoBanue
MIPU3HAKOB,
CIETIJICHHBIX C ITOJIOM

13.04

bu6anorexa [JOK
https://m.edsoo.ru/863e8c60

28

N3MeHYUBOCTb.
HenacnencrBennas
U3MEHYHUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuenue
MOAUGUKAITTOHHON
W3MEHYHUBOCTH,
IIOCTPOCHUE
BAPUALIMOHHOTO psAia
Y BapUALMOHHOMN
KPUBOW»

0.5

20.04

bu6anorexa IIOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
U3MEHUYNBOCTb.
JlabopatopHas
pabota Ne 7. « Ananu3
MyTalul y
npo30oduIel HA
TOTOBBIX
MUKpOTIpemnapaTax»

0.5

27.04

bu6anorexa [JOK
https://m.edsoo.ru/863e8efe




bu6mnorexa [JOK
30| Tererika wenosexa : 405 https:/m.edsoo.ru/863e8d78
PesepBHbIi ypOK.
O06o00meHue Mo Teme
31 «HacaenctBeHHOCTD 1 11.05
Y U3MCHUHMBOCTh
OpPTaHU3MOBY
0 Cenexkuus Kak HayKa | 18.05 bubnuoteka [JOK
U TIpoIEecC https://m.edsoo.ru/863e9214
Metoanl 1
3 JTIOCTHKEHUS ) | 2505 bubmmoreka IIOK
CEJICKIIUU PACTECHUN U https://m.edso0o0.ru/863e9214
YKHBOTHBIX
14 ]j:;:f;IfIOHOI‘I/I}I ax | bu6anorexa IIOK
https://m.edso0.ru/863e¢9336
IIPOU3BOJICTBA
OBIIEE KOJIMYECTBO 14

YACOB I1O ITPOTPAMME




11 KVIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIC HU(PPOBBIE

Ne Hara
Tema ypoka Koutpoabusbie | IlpakTuyeckue o0pa3oBaTeJIbHbIC
n/n Bcero U3y4yeHus
padoThI padoThI pecypchl
| BOJIIOIUA U METOBI | 1.09 bu6anorexa IJOK
€€ U3ydeHus ' https://m.edsoo.ru/863ea20e
n
) CTOpH pagBIﬁTHg | $.09 bubmmoreka IIOK
MIPEJICTaBICHUM O ,
e https://m.eds00.ru/863e9570
ABOJIIOIIUH
bu6anorexa IIOK
3 M 1 15.09
HRPOIBO ORI https://m.edsoo.ru/863e9cle
[Momynsums kak
3JeMEHTapHas
eIMHHUIIA BUAA U
4 ;Ba%imgﬂf was paora | 1 0.5 22.09 bubmorexa LIOK
TOpHas T . .
patop P https://m.edsoo.ru/863e99c6
Ne 1 «CpaBHeHnue
BHJIOB I10
Mopdomorungeckomy
KPUTEPUIO»
JIBHoKyIIIME CUIIbI
b K
5 (3J1IeMeHTapHbIC 1 29.09 nomuorexa O

(bakTOpPHI) IBOIOIHH

https://m.edsoo.ru/863e9da4




EcTtectBenHsIit 0TOOD
1 ero (popmel

6.10

bu6mnorexa [JOK
https://m.edsoo.ru/863e9ed0

PesynbraTer
ABOJIIOLUU:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BUJI000pa3oBaHueE.
Jlaboparopnas pabota
No 2 «Onucanue
PUCTIOCOOJIEHHOCTH
opraHusma u e€
OTHOCHUTEIBHOTO
XapakTepar»

0.5

13.10

bu6anorexa [JOK
https://m.edsoo.ru/863e9fde

Hampasnenus u nytu
MaKpO3BOJIOLUH

20.10

bu6anorexa IIOK
https://m.edsoo.ru/863e9cle

Heob6parumocTs
IBOJTIOIIHA

10.11

10

Uctopus xxu3Hu Ha
3emiie 1 METOMbI €€
W3YyUYCHHUS

17.11

11

I'nnore3nbl
MIPOUCXOMKICHUS
KU3HU HA 3emuie

24.11

bubnmoreka [JOK
https://m.edsoo.ru/863ea5a6

12

PasButue xu3Hu Ha
3eMJie 1o 3pam 1

1.12

bubnmoreka [JOK
https://m.edsoo.ru/863eabbe




nepuojaam

OcHOBHBIE 3TaIlbI
HBOJTIOIINU
PacCTUTEIHHOTO U
’KHUBOTHOTO MHpA.
[Ipaktuueckas pabora

bu6anorexa [JOK

13 0.5 8.12
No 1 «3yuenune https://m.edsoo.ru/863ea8bc
HCKOTIa€MbIX
OCTaTKOB PaCTCHUH U
’KUBOTHBIX B
KOJIICKITHSX)
C
14 C;;imeHHaﬂ 15.12 bubmmoreka IIOK
' https://m.edsoo.ru/863ea48e
OpraHUYeCcKoro Mupa
IBOJIIOIHA YEJIOBEKA bu6anorexa IIOK
15 22.12
(aHTpOTIOTEHER) https://m.edsoo.ru/863eac2c
16 ,(Z([;:Lmzmn)e CHIH 12.01 bubnuoreka [JOK
TOPBL ' https://m.edsoo.ru/863ead44
aHTpOIOTeHE3a
17 OCHOBHBIE CTaIUU 19.01
ABOJIIOIIMU YeJIOBEKA
UYenoseueckue pacsl U
b K
18 MPUPOTHBIE 26.01 nomuorexa O

azgalnranny 4€JI0BCKa

https://m.edsoo.ru/863eaeca?2




19

Pe3epBHBIN ypOK.
O06o0011eHNE TTO0 TEME
«B0O3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emiie»

2.02

20

DKoJIOrus Kak HayKa

9.02

21

Cpenbl oOutanus u
DKOJIOTHYECKHE
dakTopsl

16.02

bu6anorexa IJOK
https://m.edsoo.ru/863eafec

22

AOHoTHYECKHE
(bakTopBbI.
JlaGopartopHas paboTa
No 3.
«Mopdonoruueckue
0COOCHHOCTHU
pacTEHHH U3 Pa3HbIX
MECT OOUTAHUSY.
JlaGoparopnas pabota
Ne 4. «Brniustnue cBerta
Ha POCT W pa3BUTHE
YEPEHKOB KOJIEYCa)

0.5

2.03

bu6anorexa IIOK
https://m.edsoo.ru/863eb10e

23

buornueckue
dakTopsl

9.03

bubnmoreka [JOK
https://m.edsoo.ru/863eb348

24

JKOJIOTUYECKHUE
XapaKTePUCTUKHU

0.5

16.03




MO YJIALIUH.
[Ipaktuueckas paborta
Ne 2 «Ilopcuér
IJIOTHOCTH
MOITYJISALIMI pa3HbIX
BUJIOB PACTECHUW»

25

CooO1iecTBa
OpraHU3MOB —
OHOILIEHO3

23.03

bu6anorexa [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTUYECKUE
CHUCTEMBI
(9KOCHUCTEMBI)

6.04

bu6anorexa IIOK
https://m.edsoo.ru/863eb46a

27

OCHOBHEIE
IIOKa3aTelIx
9KOCHUCTEMBI.
OKOJIOrH4YecKue
nupamuasl. CBoiicTBa
9KOCHUCTEM.
Cykueccus

13.04

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

28

[Ipuponusie
3KOCUCTEMBI

20.04

29

AHTpOIIOT€HHBIE
3KOCUCTEMBI

27.04

30

buochepa —
riio0anpHas

4.05

bubnmoreka [JOK
https://m.edso0o.ru/863ebb5Se
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeaAMeTHbIC Pe3yJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaAMMBbI CPEIHEr 0
o0urero od0pasoBaHus

CdopMupOBaHHOCTh 3HAHUW O MECTE U POJU OUOJIOTHUU B
CUCTEME HAYYHOI'O 3HAHUA €CTECTBEHHBIX HAyK, B
dbopMupoBaHUM  COBPEMEHHOW  €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPAa M HAYYHOTO MHMPOBO33PEHHS; O BKIAIE
POCCUNCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosornu; GyHKIMOHAIBHOW IPaMOTHOCTHU 4eJIOBEKa s

PCHICHUSA JKU3HCHHBIX 3a1a4

YMeHue  packpbelBaThb  COJepkKaHWE  OHUOJOTUYECKUX
TEPMUHOB M TIOHATHHA: J>KU3Hb, KJETKA, OpPraHU3M,;
MeTabonu3M (0OMEH BEIIECTB W MPEBPAILIEHUE SHEPIHH),
roMeocTtasd (caMoperyJysnus), YpOBHEBas OpraHU3alus
KUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE (PETPOAYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYHNBOCTD, POCT U PA3BUTHC

YMeHue wuznaraTb OWOJIOTHYECKHE TeOopuH (KJIETOYHas,
XpOMOCOMHasi, MyTalmoHHas1), 3akoHbl (I'. Mennens, T.
Moprana, H.M. BaBunoBa) u yueHus (0 LEHTpax
MHOTO000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHUU
H.W. BaBunosa), onpeaensiTh rpaHULlbl UX TPUMEHUMOCTH

K ’)KUBBIM CHUCTCMaM

10 KJIACC

Konx
NnpoBepsieMoro
pe3yJabTara

1

2

3

4

YMeHue BiageThb METOJaMHM HAy4yHOIro TIO3HAHUS B
Oovosornu (HAOIIOJEHUE W OINKMCAaHUE >KUBBIX CHCTEM,
MPOIECCOB W SBJCHMM; OpraHu3anuss W IPOBEICHUE
OMOJIOTHUYECKOTO IKCIEPUMEHTA, BBIABH)KEHUE THUIIOTE3bI;
BBIABJICHUE  3aBUCUMOCTH  MEXKIY  HCCIIEIYyeMbIMHU

BCJINYHNHAMU, 0O0BSICHECHHE IMOJYYCHHBIX PC3YJIbTATOB,




HCITIOJIb30BAaHHBIX HAaYYHBIX HOHHTI/II\/’I, TGOpI/Iﬁ N 3aKOHOB,
YMCHHUC JICJIaTh BbIBOJZblI Ha OCHOBAHHUU IIOJTYUCHHBIX

pE3yIBTAaTOB)

YMeHHE BBIACNATh CYLIECTBEHHBIE IPU3HAKH BUPYCOB,
KJIIETOK TPOKAPUOT U JYKApHUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHU3MOB; OCOOEHHOCTH IPOLIECCOB
oOMEHa BEIIEeCTB M TMpPEBpAIICHUs] SHEPruu B KIETKE,
(oTOCHHTE3a, TUIACTUYECKOTO U YHEPIETUYECKOr0 OOMEHa,
XEMOCHHTE3a,  MHTO3a,  MeEHO03a,  OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, WHIAWBUIYAJIbHOTO pPa3BUTUSA OpraHU3Ma

(OHTOTreHe3)

YMeHue MpUMEHSTh MOJyYeHHbIC 3HAHUS JUIsl O0BICHEHUS
OMOJIOTMYECKUX TMPOIECCOB U SBJICHUH, U TPUHSATHSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HU B IETIAX
oOecrieueHusi 0€30MaCHOCTH CBOETO 370POBBS U 370POBBS
OKPYXAIOIIUX JIOIeH, COOJIOIEHUs HOPM TPaMOTHOIO
MOBEJICHHS B OKPY>KaloIllel MPUPOTHON cpejie; MOHUMAaHNe
HEO0OXOIMMOCTH UCIIOJIb30BAHMS JTOCTHXKEHU N
COBpEMEHHOW  OHMONOrMM U OMOTEXHOJNOTUH s

PaLMOHAIBHOIO IPUPOIOIIOIb30BAHUS

YMeHue pemarb 3JIEMEHTApHbIE T€HETUYECKHUE 3a/1a4u Ha
MOHO- W JUTHOPHIHOE CKpEIIMBaHHE, CICIUICHHOE
HAcJeJOBAaHNWE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIINBaHUSA JUIS MpeICKa3aHus HacJed0BaHUs

MPU3HAKOB Y OPraHU3MOB

YMeHre BBIIONHATH Ja0OpaTOpHBIE M MPaKTUYECKUE
paboThl, coOMOIaTh MpaBWia MpU paboTe C YYEOHBIM H

1a60paTOPHBIM 000PYAOBAHNEM

YMeHrne KpPUTHYECKH OIEHWBATh W HMHTEPIPETHPOBATH
uH)OpMaIHIO OMOJIOTUIECKOTO coaep KaHusl,
BKJTFOYAOINIYI0 TICEBJOHAYYHBIC 3HAHUS U3 PA3IMIHBIX
ucrounnkoB (CMMU, HayuyHO-TIOMYJISIpHBIE MaTepualbl);

9THYCCKUC ACIICKTbl COBPCMCHHBIX I/ICCJ'IeI[OBaHI/Iﬁ B




OMOJIOTHH, MEIUIIMHE, OMOTECXHOJIOT MU

YMeHune cosnaBaTh COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIC
coobmieHus, 06o0uias OMOJIOTMYECKYI0 MHPOPMALMIO M3
HECKOJIBKMX  HCTOYHUKOB, TPaMOTHO  HCIIOJIb30BaTh

NOHSITUIHBIN anmnapaT OMOJIOrun

IIpoBepsiemble npeaAMeTHBIC Pe3yJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbLHOI NMPOrPaMMBbI CPeIHEr 0
o0mrero od0pa3soBaHus

CdopMUPOBaHHOCTh 3HAHWUK O MECTE M POJIM OMOJIOTHH B
CHUCTEME HAy4YHOIO 3HaHUS C€CTECTBCHHBIX HAyK, B
GbOpMHpPOBAaHUM  COBPEMEHHOH  €CTECTBCHHO-HAyYHOU
KapTHHBI MHpa W HAyYHOTO MHPOBO33PEHHUS; O BKIAJC
POCCHUHCKUX U 3apyOEKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE
ouosorny; GyHKIMOHAIBHOW IPaMOTHOCTH 4eJIOBEKa IS

PCHICHUSA )KU3HCHHBIX 3a1a4

YMeHue  packpbiBaTh  COJEp)KaHHE  OHOJIOTHYECKHX
TEPMUHOB U TIOHSATUH: BHJ, TMONYyJsAlUs, TEHODOH],
DBONIOLINSI, JABMXKYIIHE CHJIBI  ((paKTOpBI) HBOIOLNH,
PUCIIOCOOJIGHHOCTh ~ OPTaHM3MOB,  BHJI000pa30BaHME,
IKOJIOTHYECKUE  (aKTOPBI, HSKOCHUCTEMAa, MPOMYICHTHI,
KOHCYMEHTBI, PEIyICHTHI, e MUTAHUS, SKOJIOTHIECKAs

nupamMujia, ouoreorneHos, omocdepa

10
11 KJIACC

Kon
NnpoBepsieMoro
pe3yabTaTta

1

2

3

YMeHue uznarath OMOJIOTUYECKHUE TEOPUH (IBOTIOMUOHHAS
teopust Y. JlapBuHa, CHHTETHYECKasl TEOPHSI SBOJIOLINH),
3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOrO0 CXOJCTBA
K.M. bapa, yepenoBaHus TIIABHBIX HaNpPABJICHUN U MyTEH
ssomorn A.H. CeseprioBa, yuenuss o O6mochepe B.U.
Bepnanckoro), onpenensarh rpaHULbl ©X TPUMEHUMOCTH K

ZKHNBBIM CUCTEMaM




YMeHre BIaAeTh METOJAaMU HAyYHOTO TIO3HAHUS B
Oomosorun (HaOIIOJACHHWE W OMNHCAHUE JKUBBIX CHCTEM,
NPOIIECCOB W SBJICHWH; OpraHU3amus W TPOBEICHUE
OMOJIOTHYECKOTO IKCTICPUMEHTA, BBIIBIKCHHUE THUITOTE3HI;
BBISIBJICHUE  3aBUCUMOCTH  MEXAY  HMCCICTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHWE IIONYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TEOPHH M 3aKOHOB;
YMECHHE JIeJlaTh BBIBOJABI HAa OCHOBAHHMH IOJYyYEHHBIX

pe3yJIbTaTOB)

YMeHue BBIICIATh CYIICCTBEHHBIC TPHU3HAKUA CTPOSHUS
OMOIOTUYECKUX O0OBEKTOB: BUJIOB, TIOTTYJISITTHH,
HPOJIYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€0IIEHO30B
M 9KOCHCTEM; OCOOEHHOCTH MPOIECCOB HACIEICTBECHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
HPUCTIOCOOIEHHOCTH OpPTraHHU3MOB, TeHCTBUSA
HKOJIOTHUECKUX (AaKTOPOB Ha OPraHM3MBI, MepeHoca
BEIIECTB W  IOTOKAa DSHEPrUM B  JKOCHCTEMaX,
aHTPOIIOTEHHBIX ~HM3MEHEHUHl B 9JKOCHCTEMax CBOeil
MECTHOCTH, KPYTOBOpPOTa BEIIECTB U OMOr€OXUMHYECKUX

IIUKJIOB B Onocdepe

YMeHre NpUMEHSITh MOJIyYeHHbIC 3HAHUS I O0bICHEHHUS
OMOJIOTUYECKUX TMPOIIECCOB W SIBJICHUH, ISl TPUHSATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHECBHOW XU3HU B LIEJSAX
oOecrieueHusi 0€30MaCHOCTH CBOETO 370POBBSI U 370POBBS
OKPYKAIOUIUX JIIOJIe, COOJIIOAEHUSI HOPM TIPaMOTHOIO

IIOBEJICHUS B OKPY’KAIOLIECH IPUPOJIHOMN Cpelie; TOHUMaHue

HEOO0XOAMMOCTHU VCIIOJIb30BaHUS JNOCTHKECHUHN
COBPEMEHHOU ounonoruu InI: PalMOHAIBHOTO
MPUPOAONOJIb30BAHUSA

VYMeHue peuiatb 3JICMCHTAPHEIC OMOJIOrHYECKHE 3aJa4u,
COCTAaBJIITb CXCMBI IICPCHOCA BCHICCTB M OHCPIrUHM B

sKocucTeMax (Lernu MUTaHus)

YMeHue BBINOIHATH JIAOOPATOpPHBIE U MPAKTUYECKHE




paboThl, cOOMOAaTh MpaBuia Mpu padoTe C y4eOHBIM U

1a00paTOpHBIM 00OPYIOBaHHEM

YMeHne KpUTHUECKH OIEHUBAaTh W HMHTEPIPETUPOBATH
uH(dopMaIno OMOJIOrUYECKOTO COJIeprKaHusl,
BKJIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUA U3 PA3IUYHBIX
uctoyHukoB (CMMU, HayyHO-IOMYJSIpHBIE MaTepUabl);
paccMaTpuBaTh TJIOOAIBHBIE HKOJIOTMYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHHUIO K HUM

COOCTBEHHYIO MO3UIUIO

10

YMeHue cosnaBaTh COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIC
coobuieHus, 06o0mas OMOIOTHYECKyr0 MHPOPMAILMIO U3
HECKOJIbKMX  HCTOYHUKOB, TPaMOTHO  HCIIOJIb30BaTh

NOHSITUIHBIN arnmapaT OMOJIOTUU




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o xuBOM mnpupoxae. Ponp Ouosmorun B
(GbopMHUpOBaHUM COBPEMEHHOM Hay4yHOU KapTuHbl Mupa. Cucrema

OMOJIOTUYECKUX HAYK

1.2

MGTOJ]BI MO3HAHMS KUBOU MMpUPOJAbI (Ha6.TII-OII€HI/I€, OKCIICPUMCHT,
OIIMCaHucE, N3MCPCHUC, KHaCCI/I(bI/IKaIH/ISI, MOICIIMPOBAHUC,

cTaThcTHYecKas 00paboTKa JIaHHBIX)

JKuBnle cucTeMbl U UX opraHu3anusd

2.1

Kupbie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3yUYeHHsS OMOJIOTHH.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue

2.2

YPOBHI/I OopraHu3anunun OMoCHCTEM: MOJIeKy.TIHpHO-FGHCTI/I‘ICCKI/II;'I,
KJIGTO‘-IHBIﬁ, OpFaHHSMGHHLIﬁ, HOHYHHHHOHHO-BH,HOBOﬁ,

AKOCHUCTEMHBIHN, OMOChEpHBIit

XUMHYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMHUUYECKUU COCTaB KJIETKH. XUMHUYECKUE JJIEMEHTHI
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHbIE BEILIECTBA.
@OyHKIWU BOJIBI U MUHEPAIBLHBIX BEIIECTB B KieTke. [logaepxanue

OCMOTHYECKOTO OataHca

3.2

benku. CoctaB u crpoeHne OeNKOB. AMHUHOKUCIOTHI — MOHOMEPHI
OEJIKOB. He3amennmbie u 3aMEHHUMbIE AMHUHOKHCIIOTBI.
AMUHOKHUCITOTHBIA COCTaB. Y POBHH CTPYKTYPBI OCIIKOBOW MOJIEKYIIBI
(mepBuYHasi, BTOPUYHAS, TPETHYHAs M YETBEPTHYHASI CTPYKTYypa).
XHUMHUYEeCKHE CBOMCTBA OeakoB. buonorndeckue GyHKIMU OCITKOB.

depmMeHTH — OMoJIorHYecKrue Kataiau3aTopbl. CTpoeHne ¢epMeHTa:

aKTUBHBIA UEHTp, cyOcTtpatHas cneuuduunocts. KodepmeHTsI.




BurtamuHs!. OTnnuus (bepMeHTOB oT HEOPraHMYECKUX

KaTaJIu3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30Kcuprbo3a),
nucaxapuabl  (caxaposa, JakKTo3a) M IMOJUcaxapuibl (Kpaxma,
TJIMKOTEH, 1eJUTI0J103a). buonoruueckue GyHKIUU YTIEBOAOB.

Jlunuael: TpUTIUIEPUabI, cTepoubl, hochomunuasl. ['uapoduibHO-
ruapodoOHble  CcBoOMcTBA. buonornueckue (QyHKIUU JIUIIHJIOB.

CpaBHeHI/Ie YTJICBOIOB, OEJIKOB U JIMITU OB KaK UCTOYHHUKOB OHCPIrUHn

3.4

Hyxnennoseie kucnotel: JJHK u PHK. Hykmeotuasl — MOHOMEpHI
HyKJIeuHOBbIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Ctpoenue u

¢yuxuuun PHK. AT®: crpoenue u pyHkimu

3.5

LII/ITO.TIOI‘I/ISI — HaykKa O KICTKC. Knerounas TCOpUA. MGTO)IBI

N3YUYCHHA KIICTOK

3.6

Knerka kak menoctHast »uBas cucrema. OOIIue MpU3HAKH KIETOK:
3aMKHYTas Hapy>kHas MemOpana, mosiekyinbl [JHK kak renernueckuii

arIrapar, CUCTEMa CUHTC3a Ocnka

3.7

Tunbel  KJIETOK:  JyKapuoTHYeckas M IPOKApUOTHYECKas.
Oco0eHHOCTH CTpPOEHMs TpoKapruoTUYecKor KieTku. Kierounas
cteHka Oakrepuii. CTpoeHHe >yKapuOTHYECKON KieTku. OCHOBHbBIC

OTJINYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHON KIICTKH

3.8

[loBepXHOCTHBIE  CTPYKTYpbl KJIETOK — KJIETOYHAas CTCHKa,
TJIMKOKaIuKe, nX ¢yHkuun. [lnazmarnyeckas MmeMOpaHa, €€ cBOMCTBa
u ¢yaknuu. [urommasma u e€ opranowapl. OmHOMeMOpaHHBIC
opraHouzibl KIETKH: sHAomiasmatudeckas cets (JIIC), ammapat
lompmxu, am3ocombl. [lomyaBTOHOMHBIE — OpPraHOWIBI  KJICTKH:
MUTOXOHJIPUH, TIacTH b [IporcxoxaeHne MUTOXOHAPUN U TUTACTH/.
Buner mmactun. HememOpaHHBIE OpraHOWIBI KIETKHA: PHOOCOMBI,
KJICTOYHBIA TICHTP, PECHUYKH, KTyTHKUA. DYHKIIMU OPraHOUIOB

KJIETKU. BKiTroueHusa

3.9

Anpo — perynatopHbiii HeHTp kieTku. CTpoeHue sapa: siaepHas

000J04Ka, KapuoIia3mMa, XpOMaTUH, SJIPBIIIKO. XPOMOCOMbI

3.10

TpaHCOpT BEHIECTB B KJIETKE




H(PISH@I[GSITGJ’IBHOCTB KJIICTKHA

4.1

OOMeH BemiecTB, WM METa00JU3M. ACCUMUIAIUA (TJIACTUYECKUN
0oOMeH) U JUCCUMWISIUS (PHEPreTUUECKU 0OMEH) — JIBE€ CTOPOHBI
eIUHOTO Tmpolecca Merabonu3ma. Tumsl oOMeHa  BEIIECTB:
aBTOTpoHbII U rerepoTpodHbiii. Ponb ¢epmeHTOB B 0OMEHe

BCIICCTB M NMPEBPAICHNH SHCPTHUH B KIICTKE

4.2

®ortocunte3. CBeToBass U TeMHOBasi (a3bl GorocuHTe3a. Peakiuu
dboTocunTE3A. O} dhekTuBHOCTH dboTocuHTE3A. 3HayeHue
doTtocuHTe3a s KU3HU Ha 3emie. BinusHue ycinoBuil cpeabl Ha
¢oTtocuHTe3 U CMOCOObl TOBBIIIEHUS €ro MPOJYKTUBHOCTU Y
KyJIbTYPHBIX PaCTEHUH.

XeMOCHHTE3. XeMOCHUHTE3UPYIOIIUE OaKTepHH. 3HaueHue

XCMOCHHTE3a JId )KU3HU Ha 3emiie

4.3

DOHepreTuueckuii oOMeH B KJIeTKe. PaciierieHne  BEIIeCTB,
BBIJICJICHUE W AaKKyMYJIMPOBAaHME OHHEPruU B KIETKE. OTambl
sHepreTuyeckoro obmena. [numkonu3. bpokeHne u ero BUJBI
Kucnopoanoe OKHUCJICHHUE, W KJIETOYHOE JbIXaHHE.

D} heKTUBHOCTH SHEPreTHUECKOro oOMeHa

4.4

Peakiiuu matpuunoro cuHtesa. ['enernueckas nadopmarus u JJHK.
Peanmuzanus reHernueckoil mHopManuu B KJeTKe. | eHeTHMUecKui
KOJI ¥ €ro cBoWcTBa. TpaHckpunuus — maTpuuHbli cuHTe3 PHK.
Tpancmsiius — 6uocunTes Oenka. KogupoBanue aMuHOKUCIOT. Posb

prubocoMm B OmocuHTE3€e OenKa

4.5

Heknerounsie ¢GopMbl XKU3HU — BHUPYCHL. VICTOpUST OTKpBITUS
BupycoB (.M. MBanoBckwuii). OCOOEHHOCTH CTPOECHHS U
KU3HENEATeTbHOCTH BUPYCOB. baktepmodaru. bonesHu pacrenwii,
KUBOTHBIX W  4YEJIOBEKa, BbI3bIBa€Mble  BUpycamu. Bupyc
ummyHoneummra yenoBeka (BUY) — Bo3Oymutens CIIH/la.

[TpodmmakTrka pacpocTpaHeHUS] BUPYCHBIX 3a00I€BaHUN

PasmHoOxeHue u HMHAWBUAYAJIbHOC PA3BUTUC OPraHU3MOB

5.1

Knerounslii 1mukn, WM >KU3HEHHBIM LUK KieTku. MHTepdaza u

muto3. Ilpoueccsl, mnpoTekaroume B uHTepdasze. Pemnukanusa —




peakuus marpuudoro cunrte3a JIHK. Crpoenne xpomocowm.
XpOMOCOMHBIN HaOOp — KapuoTui. JIUMIOUIHBIA U TallJIOUIHBIN
XpOMOCOMHBIE Habopbl. Xpomatuabl. lluTonoruyeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIBHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetkn — wmuTo3. Cragum wmurto3a. Ilpoueccsl,
MPOUCXOAAIINE HA Pa3HBIX CTAAUSAX MUTO3a. BHONOTrHYECKUil CMBICT

MHTO3a

5.2

dopmbl pa3MHOKEHHSI OPraHW3MOB: Oecriosioe W ToJyioBoe. Bubl
0ecroyioro pazMHOXKEHHsI: JEJCHHE HaJABOE, MOYKOBAaHUE OJIHO- U
MHOT'OKJIETOUHBIX, CIOPOOOpa30BaHUE, BEr€TAaTUBHOE Pa3MHOKCHUE.
HckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE s

CEJICKIINHU

5.3

[TonmoBoe pasMHOXKEHUE, €TO OTINYHUS OT OECIIOJIOTO.
Meito3. Craguu wmeiosa. IIpoiecchl, MpOUCXOASIIME HA CTaIUSIX
meno3a. IloBemenne xpomocom B menose. Kpoccunrosep.

buosiornueckuii CMBICIT U 3HAYEHUE MEN03a

54

["ameTorenes — npoiecc 0Opa3oBaHuUs MOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKH U suuHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX ~KJIETOK — TaMeT (ClepMaro30oui, SHIEKIeTKa) —
cnepmatoreHe3 U oorene3. OCOOEHHOCTH CTPOEHHUS SULEKIETOK U

cnepmato3zou1oB. OmnogorBopenue. [laprenorenes

5.5

NuauBuayanbHoe pa3Butrue (OHTOreHe3). OMOPHUOHALHOE Pa3BUTHE
(omOpuoreHes). Dtambl SMOPHOHATBHOTO Pa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: npobeHue, racTpyJisaius, OpraHOT€HE3.
[TocTomOpuoHanpbHOE  pa3BuTHE. TUNBI  TMOCTIMOPHUOHAIBHOTO
pa3BuTHA: IpsMoOe, HempsMoe (IMYMHOYHOE). BnusiHue cpenbl Ha
pa3BUTHE  OpPraHu3MOB;  (aKTOPBI,  CIIOCOOHBIE  BBHI3BIBATH
BPOXKIEHHBIE YPOACTBA.

Poct u pasButue pactenuii. OHTOreHE3 IIBETKOBOI'O PACTEHUSA:

CTPpOCHHUC CCMCHH, CTaAWHU PA3BUTHUA

HaCJIeI[CTBCHHOCTB N U3BMCHYMBOCTH OPIraHU3MOB

6.1

[Ipenmer u 3amaum renetuku. Mctopus pa3Butus reHeTukH. Briian




pPOCCUICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTUE I€HETUKU. MeToabl
TEHETUKHU (TUOPUAOIOTUYECKUM, [IUTOTEHETUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuil). OCHOBHbIE T€HETHYECKHE MOHATHUSA. [ eHeTnueckas

CHUMBOJIMKA, UCIIOJIB3YyEMasa B CXEMax CerI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJIeJOBaHUSl TPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHOTUOpUIHOE CKpEIIMBAaHUE. 3aKOH €IWHO00pa3us
ruOpuoB TepBoro mnokojieHus. [IpaBuno AOMHHHpPOBaHUSA. 3aKOH
pacuierieHdss Npu3HakoB. ['umore3a uucToThl TrameT. [lonHoe u
HEMNOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe ckpeliuBaHue. 3aKOH HE3aBUCHMOIO HaclleJOBaHUs
PU3HAKOB. [HuTtorenernyeckue OCHOBBI JTUTHOPUTHOTO
CKpelllMBaHus. AHanu3upylouee ckpenupanue. Mcnonab3oBaHue

AHAJIM3UPYIOIICTO CKPCIIUBAHUA IJIA OIPCACIICHUA I'CHOTHUIIA ocoou

6.3

CuemnienHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo
CUEIUICHHOMY HAacleJJOBaHUIO0 TeHOB. Hapylienue cuernieHus reHoB
B pe3ynbrare KPOCCHHTOBEpa. XpomocomHast Teopus
HACJIEICTBEHHOCTHU. [ eHeTuuecKue KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpeAesieHne Tojia. AyTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI.  ['OMOraMeTHble U  TeTepOraMeTHbIE

OpraHU3MBlI. H&CJ’IGI{OBaHI/IG IIPU3HAKOB, CHCINICHHBIX C II0JIOM

6.4

N3meHunBocTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAsA W
HacJeACTBEHHas. Poiib cpeapl B HEHACIIEICTBEHHON M3MEHYHBOCTH.
XapaKTepUCTHKa MOIU(DUKAITMOHHON M3MEHYUBOCTH.
Bapuannonneli psa u BapualnMoHHas Kpusas. Hopma peakuunn
npu3Haka. KonmyecTBeHHbIE U KAUECTBEHHBIEC ITPU3HAKU U UX HOpMaA

peaknuu. CBoicTBa MOIU(PUKATTMOHHON U3MEHIYNBOCTH

6.5

HacnencrBennas, 158105 T€HOTUITNYECKAas, W3MEHYHUBOCTb.
KomOuHaTuBHasT W3MEHUYMBOCTh. MeWO3 W TIOJOBOM mpolrece —
OCHOBa KOMOWHATUBHOMN U3MEHUYHBOCTH. MyTtanuonHas
U3MEeHUMBOCTh. Kiaccudukaruss MyTaruii: T€HHbIE XPOMOCOMHBIE,
reHoMHbIe. YacToTa W MpUYMHBI MyTarnuii. MyTtareHHbIe (aKTOPHI.
3aKOH TOMOJIOTMYECKUX PSAOB B HACJIEACTBEHHOM W3MEHUYHBOCTH

H.!W. BasuiioBa




6.6

I'enernka uyenmoBeka. Kapuorun denoBeka. (OCHOBHBIE METOMBI
T€HETUKU YEJI0BEKa: reHEaJOrnIeCKHM, OJIM3HEIOBEIH,
UTOTCHETUYECKUM, OMOXUMHUYECKUM, MOJEKYISIPHO-TE€HETUUCCKUIMA.
CoBpemMeHHOE ONpEIECIICHUE T€HOTHUIIA: ITOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIE C ITOMOLIbI0 [TL[P-
ananu3a. HacnencTBeHHble 3a001eBaHus YeIOBEKa: TEHHbIE OOJIC3HH,
0oJie3HU c HACJEICTBEHHOMU MPEAPACIIOIOKEHHOCTBIO,
XpOMOCOMHBIE 0oJie3Hru. CoMaTHYeCKUE U T€HEepPaTUBHBIE MYTAIlWU.
[TpuHnume! 3m10poBOro 00pasa KU3HU, AUATHOCTHKHU, TPOPUITAKTUKA
U JICUCHUS TEHETHYECKUX Oosie3Hel. Meauko-reHeTHYecKoe
KOHCYJIbTUPDOBAHWE.  3HAUYCHUE  MEIUIIMHCKOM  TIE€HETUKU B

MpeaoOTBpAICHUHN U JICUCHHUH T'CHCTUUCCKUX 3a00JIEBaHU YeJIOBEKa

Cenexnus opraau3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuysi Kak Hayka M IPOLECC. 3apOXKICHHE CEJIEKIUU U
noMectukanus. Yuenue H.M. BaBuiosa 0 meHTpax npoUCXOXKACHUS
U MHOrooOpa3usi KyJbTypHBIX pacTeHul. LIeHTpbl mpoucXoxaeHus

JOMAITHUX KXMBOTHBIX. COpT, nmopoza, mraMm

7.2

CoBpeMeHHBIE METOJbI CeNeKIUU. MacCcoBbIM M WHIUBUIAYaTbHbBIN
oTOOpBI B CENEKIIMU pacTeHUH M KUBOTHBIX. OIleHKa 3KCTephepa.
brnuskopoacTBeHHOE CKpenuBaHue — HWHOpuUauMHT. Yucras JTUHUS.
CkpemuBaHue YUCTHIX JUHUN. ['eTepo3uc, wiam rudOpumaHas cuia.
HeponctBenHoe  ckpemmBanue —  ayTopuaumer. OtaanéHHas
rubpuam3anust M e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJUILUIONAOB. J[OCTHMXKEHMSA CENEKUUH PACTECHUH,

JKUBOTHBIX 1 MUKPOOPTaHHU3MOB

7.3

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAas WHXEHEpHs.
Ortanbl  co3aanuss  pexkomOuHaHTHOM JIHK wu  Tpancrennsix
opranu3mMoB. Krnerounas wuHxeHepusi. KieTouHble KyJIbTYpBHI.
MUKpOKIIOHAIBHOE ~ pa3MHOXKE€HUE  pacteHuil.  KiioHupoBaHue
BBICOKOITPOAYKTUBHBIX CEIBCKOXO03IMCTBEHHBIX OpraHU3MOB.
Dkoyioruyeckrue u dtuyeckue mnpodsembl. MO — reHeTuyecku

MOAU(UIIMPOBAHHBIE OPTaHU3MBbI




11 KVIACC

Konx

IIpoBepsieMbI# 3JIEMEHT COAEPKAHUS

DBOJIIOIIMOHHASA OUOJIOTUS

1.1

DBOJIIOLMOHHAs TEOpHUs U €€ MEeCTO B OMOJIOTHH.

CBunerenscTBa HBOJTIOLUH. [TaneoHTONOrNYECKHE:
MOCJICIOBATENILHOCTh MOSIBJICHUS BHJJIOB B  MMaJlEOHTOJIOTUYECKOU
JIETOMHUCH, TiepexojHbie ¢opmbl. buoreorpaduueckue: CXOACTBO U
paznuure ¢payH u Grop MaTEpPUKOB U OCTPOBOB. DMOPUOIOTUUECKHUE:
CXOJICTBA W Ppa3jIu4usi dMOPHOHOB pPa3HBIX BHUJIOB IMO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHEIE,
pPYJIMMEHTapHBIE OPTraHbl, AaTaABU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE:
CXOJCTBO  MEXaHHW3MOB  HACIEICTBEHHOCTM M  OCHOBHBIX

METa00INIECKHX HYTeﬁ Y BCCX OPTaHU3MOB

1.2

OomrorionHast Teopust Y. Japeuna. [Ipenmnochuiku BOZHUKHOBEHUS
napBUHU3MA. JIBWKYIIME CWIJIBI 3BOJIONUH BHIOB 1O JlapBuHY
(M30BITOYHOE  Pa3MHOXKEHHE TP OTPAHUYCHHOCTH  PECypCOB,
HEomnpeaeIéHHas HM3MEHYHMBOCTh, OOphOa 3a  CyIIeCTBOBaHUE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunternueckas Teopusi »HBomoruu  (CTD) U ocHOBHbIE €€
nojoxxkeHusa. Mukpoapostonus. [lomyndinusa kKak eauHULa BUJA U

9BOJIIOIIMH

1.4

JBuwxymue cwibl  (GakTopsl) SBOJIONWA BUIAOB B  TPUPOJIC.
MyTallMoHHBI  mOpolecc W KOMOMHATHBHAsE  M3MEHYUBOCTb.
[TonynsiuuoHHble BOJMHBI W Jpedd reHoB. M3onsuus W MuUrpanus.
EctectBeHHbBIN 0TOOp — HampaBisitONINi (HakTop IBOMIOIHH. DOPMBI
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco6ieHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  3BOJIOLIHH.




[Ipumepsl mpucnocoOnenuii 'y opraHu3mMoB. Apomop}o3sl U
UANO0aJaNTalUH.
Bun u BugooGpazoBanue. Kputepun Buma. OcHOBHbE (HOPMBI

BU1000pa3oBaHus: reorpaduueckoe, SIKOJIOTrHIeCcKoe

1.5

MakpoaBodtonus. @opMbl IBOIIONUN: PUIIETUYECKAs], JUBEPreHTHA,

KOHBEpIeHTHasl, nmapasienbHas. HeobpaTuMocTs 3BOTIOIUT

Bo3nukHOoBeHUE U Pa3BUTHUC KU3HU HA 3emie

2.1

JloHayyHble IIPEACTABICHUS O 3apOXIACHUM KuU3HU. HayuHble
TUNOTE3bl BO3HUKHOBEHMS JKM3HM Ha 3emJje: aluoreHes u
NaHCIepMHs.  XUMHYECKass  DOBOJIOLMS.  DKCIHEPUMEHTAJIbHOE
IOATBEPXKICHUE XUMHUYECKOW dBoJrouUMM. HavanbHble drTamnsl
o6uonornyeckoit »Bomonuu. I'unoreza PHK-mupa. IlepBoie knetku u

X 3BOJOIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB

2.2

PazButne xu3Hu Ha 3emsie mo 3paM u nepuoaam. Karapxeil.
Apxeiickass W mporeposoiickas 3pbl. Ilaneo3oiickas spa u eé
NePUOJIbl: KeMOPUICKHUM, OPJAOBUKCKUN, CUIYPUMCKUM, JEBOHCKUH,
KaMEHHOYTOJIbHBIM, TIEpMCKUN. Me3030McKast 3pa U €€ MEPUOIBI:
TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaitno3oiickass spa W €€ Nepuoabl: IMAJICOTC€HOBBIM, HEOrCHOBBIN,
AHTPOINOTCHOBBIM. XapaKTEpUCTUKA KIMMAaTa H TE€OJOTHYECKUX
npoueccoB. (OCHOBHBIE 3Tamlbl 3BOJIIOLUMWUA  PACTUTENIBHOTO U
KUBOTHOTO Mupa. Apomopho3bl Yy pacTeHUd U SKUBOTHBIX.

[TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cuctema OpraHM4ecKOro Mupa KaKk OTpakeHUE SBOJIOIUU.

OCHOBHbBIE CUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB

2.4

DOBOJIIOIMSL  YeloBeKa. AHTpOMOJorus Kak Hayka. Pa3Butue
NpEACTaBICHUNA O MPOUCXOXKACHUU 4YeloBeKa. MeToabl H3ydeHUs
anTpororeHe3a. CxoJcTBa M pa3iduyus YEJIOBEKa U >KUBOTHBIX.
CucTeMaTH4YeCcKOe MOJI0KEHUE YEeIIOBEKa.

JBwxymme cuibsl  (pakrtopsl) antponoreHesa. HacnencrBeHHas




U3MEHYMBOCTh U €CTEeCTBEHHBIM o0TOOp. OOIIecTBeHHBIN 00pa3

YKWU3HH, U3TOTOBJIICHUE OPYAUMN TPY/Ja, MBIIUIEHUE, PEYb

2.5

OCHOBHBIE CTaIMM W BETBU 3BOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH,
Yenosex YMEIIbIH, Yenosek IIPSMOXOAIINH, Yenosek
HeaHaepTaibCKkui, YenoBek pasyMHbll. Haxoaku wucKomaeMbIX
OCTaHKOB, BpEMs CYLLIECTBOBaHMs, 001aCTh pacCIpOCTPaHEHUs, 00BEM

rOJIOBHOTO MO3ra, 00pa3 >KU3HH, Opyus

2.6

Yenoeyeckue pacbl. OCHOBHbIE OOJBUIME pachl: €BPONEOUIHAS
(eBpasuiickas), HErpOo-aBCTPAIOUTHAS (oxBaTOpUaIbHas),
MOHTOJIOUHAS (a3maTcko-aMepHKaHCKas). Yeptsl
PUCTIOCOOJIEHHOCTH MIPEICTABUTENEH YEIIOBEUECKUX Pac K YCIOBUAM

CymcCTBOBAHM:. EJII/IHCTBO YCJIIOBCUCCKUX pac. KpI/ITI/IKa pacu3smMa

OpraHu3Msel U OKpYyXkKarolas cpeia

3.1

DKoJorusi Kak Hayka. 3aJadyd M pas3fesibl SKOJIOTMU. MeTomsl
AKOJIOTUYECKUX HCCIEOBAHUM. IKOJOTMYECKOE MHPOBO33PEHUE.
Cpenpl  oOuTaHMs OPTraHU3MOB: BOJIHAs, HAa3eMHO-BO3/YIIIHAs,

IMOYBCHHAsA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornueckue  ¢akropel.  Kiaccudukamuss ~— 9KOJOTHYECKUX
dakTOopoB: abWOoTHYeCKHEe, OHOTHYECKHEe W  aHTPOIIOTCHHBIEC.

JleticTBHE 2KOJIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI

3.3

AlGuoTtnyeckue  (GakTopel:  CBET, TeMIIepaTypa,  BIAKHOCTb.
®otonepuoausM. IlpucnocoOsieHUss OpPraHU3MOB K  JICMCTBHIO

abuotnyeckux GakTopoB. bruonornueckue puTMbl

3.4

buotnyeckue ¢akTopel. Buumbl OHOTHYECKHMX B3aUMOJCHCTBUI:
KOHKYpEHIIUS, XUIIIHUYECTBO, Mapa3uTU3M, MYyTYyaJIl3M,
KOMMEHCAIU3M (HaXJI€OHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M,
HeWTpanu3M. 3HaueHWEe OWOTHYECKHUX  B3aUMOJACHCTBHMA IS

CYIIIECTBOBAHUS OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XAPaKTCPUCTHUKH ITOITYJIALINH. OcHOBHBIE TTOKa3aTeIN

nonymanuu: 4YuCJIICHHOCTDb, INIOTHOCTB, POXKIACMOCTb, CMCPTHOCTD,




OpUPOCT, MuUrpanus. J(MHaAMMKA YUCIEHHOCTH IMOMYJSIUUA U €€

peryJsuus

COO6H_I€CTB21 H 3KOJIOTN4YCCKHUE CUCTEMbI

4.1

CoobmiecTBO oOpraHu3MoB — OuoreHo3. CTpyKTypsl OHOILIEHO3a:
BUJOBasi, NPOCTpPaHCTBEHHas, Tpoduueckas (muienas). Buasl-

ToMUHAHTEL. CBsI3U B OMOIIEHO3€E

4.2

DKOJOTrHYeCKHe CUCTEMBI (3KocucTembl). [loHaTHE 00 dKOCHCTEME H
ouoreorieHoze.  DyHKIMOHATBHBIE  KOMIIOHEHTHI ~ YKOCHUCTEMBI:
MPOJIYIEHTHI, KOHCYMEHTBHI, PEeAyleHThl. KpyroBopoT BemIeCTB U
MOTOK JHEPrUuM B 3KOcUcCTeMe. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. IlumieBble 1emn u  ceTH. OCHOBHBIE IOKa3aTENIN
AKOCHUCTEMBI: OHMOMacca, MPOAYKIUS. DKOJOTHUYECKHUE THUPAMU/IBIL:
OPOJYKIUU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HIKOCUCTEM:

YCTOWYUBOCTH, CaMoperyisiuus, pasButue. Cykieccus

4.3

[TpuponHbIE SKOCHCTEMBI. DKOCHCTEMBI 03¢p M PEK. DKOCHCTEMa
XBOWHOTO WJIM IIIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMEI. Y POOIKOCHUCTEMBI.
buomornyeckoe © XO3SMCTBEHHOE 3HAYCHHE arpodKOCHCTEM U
ypOOIKOCHUCTEM.

buopasHooOpa3ue  Kak  (QakTOp  YCTOWYMBOCTH  DKOCHCTEM.

CoxpaneHre 6MOJIOTMYECKOT0 pa3HO0Opasus Ha 3emIie

4.4

VYyenne B.U. Bepnaackoro o Owuochepe. ['panunbi, coctaB u
cTpykTypa Ounocdeprl. JKuBoe BemectBO U ero  (PyHKIUH.
Ocobennoctu  Omochepbl  Kak  TJIOOQIBHOM  DKOCHUCTEMEI.
JluHamudeckoe paBHOBecHME W oOpaTHast CBs3b B Owmocdepe.
KpyroBopoTbl BEHmIECTB W OHOrC€OXMMHYCSCKHAE ITHKJIBI 3JICMCHTOB

(yrnepona, azota). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoseuectBo B Onochepe 3emid. AHTPOIIOTEHHBIE W3MCHEHHS B
o6uocdepe. I'mobanpHBIC SKOJIOTUUYECKHUE TTPOOJIEMBI.

OcHOBa palMOHAIBHOIO YIIPABICHUSA MPUPOAHBIMUA PECYpCAMU U HUX




UCI0JIb30BaHue. JJoCTKeHHsI OMOJIOTUU U OXpaHa MPUPOIbI




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

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[lon penakuueii [laceunuka B.B. Axkunonepnoe o6mectBo «3naTenbcTBo
«IIpocsewenue»

* buonorus. 11 knacc. [laceunux B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkiinonepHoe o61miectBo «M3narenscTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA O61mas 6uonorus.

bazoseiit ypoBens. 10-11 knacc. Meroaudeckoe nmocobue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET https://resh.edu.ru
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