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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma pazpaboTaHa B COOTBETCTBUHU C

@enepanbHbM 3ak0HOM 0T 29.12.2012 Ne 273-®3 "OO6 ob6pazoBanuu B Poccuiickoii
Oenepanun";

@enepanbHBIM TOCYIApPCTBEHHBIM 00pa3oBaTeNbHBIM CTaHgapToM « Cpemnero oOriero
o0Opa3oBaHus», YTBEpKACHHBIM NPUKa30M MuHHUCTEpCcTBaOOpazoBaHust U Hayku Poccuiickoit
@enepaunn ot 17.05.2012 Ne 413, ¢ u3MeHeHUsIMHU, BHECEHHBIMHM NpHUKa3oM MuHucTepcTBa
obOpa3oBanusi u Hayku Poccuiickoii @eneparuu ot 31.12.2015 Nel578;

[Ipukaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O06 yrBepKaeHUH
denepanbHON 00pa30BaTEIILHON MPOTrPaMMBI CpeHETo o0IIero oopazoBanus» (naee — GOII
COO);

[Ipukaza Muno6pnayku Poccun ot 17.05.2012 Ne 413 «O06 yrBepkaeHuu
(benepanbHOTO rOCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa CPETHETO OOIIIEro
obpazoBanus» (nanee — PI'OC COO);

[Ipukaza Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yrBepkaeHUH
(benepanbHOro rocyIapcTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIEro
obpazoBanus» (aanee — ®I'OC OOO TpeTbero NOKOJIEHUs);

[Momosxenust 0 popmax, NEPUOTUIHOCTH, TIOPSIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH H
npoMexyrouHoi arrectanuu ooydaromuxcsi B MKOVY «COII Ne 1 m. [Tpuctenny.

.OcHOBHOM o00pa3oBaTeNbHON MpoTrpaMMol  cpemHero obmiero obpaszoBanus MKOY
«COII Nel m. ITpuctens»

B mporpamme mo Ouonorunm (10-11 xmacc, 0a30BbIii ypOBEHb) peaii30BaH MPUHIUI
MIPEEMCTBEHHOCTH B HW3YyYeHHH OHOJIOTHH, Oiarofaps dYeMy B HEH NpoCMaTpHBaeTcs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
NPUPOHON cpene. B COOTBETCTBUM C ATHUM B CTPYKType ydeOHoro mpemmera «buosmorus
BBIJICTICHBI CIIENYIOLIUE coJepaTenbHble JuHUM: «buonorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «Knetka kak Ouonorudeckas cuctema», «OpraHusM Kak OMOJIOTHYECKasi CUCTEMay,
«Cenekuust  opraHu3MoB.  OCHOBbI ~ OMOTEXHOJOTHUN»,«DBOJIIOIIMOHHAS  Ouoyioru»,  «
Bo3HukHOBeHOM U pa3BUTHE XKM3HM Ha 3emiie», « OpraHu3Mm M OKpyXKawllas cpefa», «
CooOmiecTBa 1 SKOJIOTMYECKUE CUCTEMBbI».

Henp uzydyenust yueOHoro mnpenmera «buosiorus» Ha 0a30BOM YpOBHE — OBIAJCHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allUd >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUMN HCII0JIb30BaTh 3TU 3HAHMS Ui TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBON IPUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX TPOOIIEM.

Joctmxenne 1enu u3ydeHus ydeObHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE
obecrieunBaeTcs PeIIeHUEM CIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYarOIIMMHCS CUCTEMbl 3HAHHM O OHOJOTHMYECKUX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOW s (popMHpOBaHUS
MIPEJICTABJICHU O ECTECTBEHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAYYHOTO TO3HaHUS,
CTPOEHHUH, MHOr000pasMu U OCOOEHHOCTSAX MHUBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3aIUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH;

BOCIIMTaHUE YOSKIEHHOCTH B BO3MOYKHOCTH IIO3HAHHS YEIOBEKOM >KMBOH MPHPOJIBL,
HE00X0AUMOCTH OepeXKHOT0 OTHOLIEHUS K Hel, COOMI0IeHHs AITUYECKUX HOPM IIPU NPOBEICHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUN JUIS TMOBBIIIEHUS YPOBHS 3KOJOTMUYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TPUOOPETEHHBIX 3HAHWKW M YMEHHH B TOBCEJAHEBHOW >KM3HU ISl OLIEHKU
IIOCJIEICTBUI CBOEH JAEATEIBHOCTH IO OTHOIIEHHIO K OKpYXalolled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHME U COOIIOIEHUE MEP MPO(UITAKTUKY 3a00JIeBaHU.

Jiist m3ydeHus: Onoyoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero oOpa3oBaHMs OTBO IUTCH :
B 10 kmacce — 68 yaca (2 yac B Hepeno 1 +1 W3 KOMIOHEHTA IKOJIbI). JIONOJHUTEIBHBIN Yac
NpeJHa3HaueH Uil  YriayOJIEHHOTO W3Yy4YeHHs OTHCNBHBIX TEM C LEeNbI0 KadyeCTBEHHOU
noaroroBku k I'HA;

B 11 kiacce — 68 yaca (2 vac B Hezeno 1 +1 U3 KOMIIOHEHTA IIKOJIbI). JlOOTHUTEIBHBIN
Yac TpeAHa3Ha4YeH I YriyOJeHHOTO H3YYEHHUS OTICINBHBIX TEM C IEJIbI0 KaueCTBEHHOU
noaroroBku k ['NA.

Jnist peanu3anyuy IpOrpaMMbl HCIIONIB3yeTcsl YIeOHUK u3garenbcTBa «BepTukamsy» mox
penakuueii B.B. Ilaceunuka., AA Kamenckuii, E.A. Kpukcynos buosnorus 10--11

®opmMbl yyeTa padodyeii mporpaMMbl BOCIUTAHMA B padoyeii mporpamme Mo
onosioruu

Pabovass mporpaMma BOCIIHTaHHS pPEAM3YeTCsl Yepe3 HCIOJIb30BAaHHE BOCIHTATEIHEHOTO
MOTEHIIMAJIa YPOKOB OMOJIOTHH. DTa paboTa OCYLIECTBISETCS B CleAYOUNX (hopmax:

e oOyXXJIeHHe 00yJaromuxcsi coOI01aTh Ha YpOKE OOLIENPUHSAThIE HOPMBI MOBEAEHUS,
mpaBuwiia OOMIEHHS CO CTaplIMMU (MeJarorndeckuMu pabOTHHUKAMU) U CBEPCTHUKAMU
(oOyuarommumMucs ), IPUHIMIB y4eOHOUM JUCIMIUIMHBI ¥ CAMOOPTaHU3aIlNH;

e [IpHBJICUCHIEC BHUMAHHUS 00YUJarOMNXCS K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax
MPEeIMETOB, sBICHHUH, COOBITUH  dYepe3:  JNEeMOHCTpAlMi0  OOyJaroImuMcs  MPHUMEPOB
OTBETCTBEHHOTO, TPaXIAHCKOTO TIOBEJICHUS, MIPOSIBIICHUS YEJIOBEKOTFOOUS "
T00pOCEPICUHOCTH,

e VHULUUPOBaHHE OOCYXKJEHUH, BBICKA3bIBAHUH CBOErO MHEHMs, BBIPAOOTKH CBOEIO
JMYHOCTHOTO OTHOILIEHMSI K U3y4aeMbIM COOBITHSIM, JIULAM;

® BKJIIOYEHUE B YPOK MI'POBBIX MPOLENYp, KOTOPbIE IOMOTalT MOJAEPKaTh MOTHUBALIUIO
oOyyaromuxcs K MOJIy4eHHUIO 3HAHUH, HaJa)KUBAHUIO TIO3UTHUBHBIX MEXKINYHOCTHBIX OTHOLIEHUI
B KJIacce, IOMOTaloT YCTaHOBJICHHUIO JOOpOKeNnaTeNbHON aTMocdepsl BO BpeMsl ypOKa;

e [pUMEHEHHWE Ha YPOKE MHTEPAKTUBHbIX (OpM pPabOThl, CTUMYIUPYIOIIUX
[103HABATEIbHYIO MOTHBALIMIO O0yJarOIUXCs;

® IIpUMEHEHHE TpYNNoBOH padoThl WM pPaboOTHl B Mapax, KOTOpPblE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHON pabOThI U B3aUMOJIECHCTBHIO C APYTUMHU 00Yy4arOIMMHUCS;

e BEIOOp U UCIOJIB30BAaHUE HA YPOKaX METOJIOB, METOJIUK, OKa3bIBAIOLINX BOCIIUTATEIbHOE
BO3/ICHCTBUE HA JIMYHOCTh B COOTBETCTBUHU C BOCIUTATEIbHBIM MJCAJIOM, LIEIbI0 M 3aJauaMu
BOCIIMTaHUS;

® UHULMUPOBAHUE U NOJJIEP’KKA UCCIIE0BATEIbCKOM NEeSITEIbHOCTH IKOJIBHUKOB B hopMe
BKJIIOYEHHE B YPOK pAa3JIMYHbIX HCCIIEAOBAaTENbCKUX 3aJaHUH, 4YTO JaeT BO3MOYKHOCTh
oOyyaromumcsi TpruoOpecTH HaBBIKU CAMOCTOSTEIBHOTO PEIICHUS TEOPETUYECKOil mpoOseMsl,
reHepUpOBaHUS U 0(OPMIIEHUS] COOCTBEHHBIX I'MIIOTE3,

® YCTAaHOBJICHUE YBa)KUTEJIbHBIX, JOBEPUTENbHBIX, HE(HOPMAIbHBIX OTHOLIEHUH MEXIY
YUUTEIEM U YYEHUKAMHU, CO3/IJaHHE Ha YPOKaX 3MOIMOHAIbHO-KOM(OPTHOM Cpeibl.

COJEP)KAHUE OBYYEHUA

10 KVIIACC

Tema 1. Buonorns kak Hayka.

buosorus kak Hayka. CBsi3b OMOJIOTHMM C OOIIECTBEHHBIMU, TEXHHUUECKUMH M APYTUMHU
€CTeCTBEHHBIMH Haykamu, ¢uiocodueit, 3THKOH, scTeTMKod M mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHON Hay4YHOU KapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HaYK.

Mertoapl O3HAHUS KUBOK NMPHUPObI (HAOMIOIEHHE, SKCIIEPUMEHT, OTIMCAaHUe, U3MEPEHHE,
KJIaccu(uKaIus, MOIeIMPOBaHNE, CTAaTUCTUYECKask 00pabOTKa JaHHBIX).



JdeMoHcTpanum:

[Moptpetsr: Y. Japsun, I'. Menaens, H. K. Konbios, x. Yorcon nu ®. Kpuk.Tabnauies u
cXeMbl: «MeToabl TO3HAHUS KUBOU IIPUPOIBD.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktuyeckas paboraNe 1. «Mcnonp3oBaHME pa3IMYHBIX METOJOB MpPU HM3YyYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U HX OPraHU3ALMA.

XKuseie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauuue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIbI.

CpoiictBa OwmocucteM ¥ UX pa3HooOpaswe. YPOBHM OpraHM3aluu  OHOCHCTEM:

MOJICKYJISIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJISILUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI ), OMOCHEPHBIN.
JdemoncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHU OPTraHHU3AIUU >KHUBOU
MIPUPOJIBI.

Ob6opynoBanue: moaens mosekyiasl JJHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.

XHUMHUYECKUH COCTAB KIETKH. XUMHYECKUE DIEMEHTHI: MAKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bopa u MmuHepanbHbI€ BEIIECTBA.

OYHKIIMA BOJBI W MHHEPAITBHBIX BEMIECTB B KieTke. l[lommepskaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenne 6e1k0B. AMMHOKUCIOTEI — MOHOMEpHI OenkoB. HezameHumblie
U 3aMEHHUMBIE AMHHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYNbl (TepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUECKUE
cBolicTBa OenkoB. buonornyeckue GyHKIuM OEITKOB.

®depmeHThl — Ounosiormueckue KaTtanu3aTtopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA IIEHTD,
cyocrpatHas  crenuduunocte.  Kodepmentsl. Burtammupl.  OTnuuus — GEepMEeHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB.

VYrieBoapl: MOHOCaxapu bl (TII0K03a, pu0o3a U JIe30KCHpHO03a), Aucaxapuipl (caxaposa,
JaKTO3a) W MOJHMcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoo3a). buonornyeckne QyHKIUU
YTJIEBO/IOB.

Jlunuaer:  Tpurauuepuapl, docdoaunuabl, crepounsl. [uapoduiabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JMIIHUJIOB KaK
HMCTOYHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuabsl — MOHOMEpPHI HYKJIEHMHOBBIX KHUCJIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Bunet PHK. AT®: crpoenue u
GyHKIHH.

Hurtonorus — Hayka o kierke. Kierounas teopusi — mpumep B3auMOJEHUCTBUSL HUJIEH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4YEeHHUS KIETKH.

Krnetka kak nenoctHast xuBas cucrema. OOmIue Npu3HAKM KIETOK: 3aMKHYTash HapyKHast
MeMOpana, monekynsl JJHK kak renerudeckuii anmapar, cuctemMa cuHTesa Oenka.

Tunel KJIETOK: »dyKapuoTHuUecKas U mpokapuoThdeckas. (OCOOEHHOCTH CTPOCHHS
npokapuoTHueckoi kinetku. Kinetounas crenka 6akrepuii. CTpoeHue SyKapuOTHUECKON KIETKH.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHOU U TPHOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIHUKC, UX (DYHKIHH.
[Ina3matuyeckass MmemOpaHa, e€ cBoiictBa W (yHkumu. lluromnazmMa M €€ OpraHoMJIBI
OnnomeMOpannbie opranouab! kietku: JIIC, anmapar ['onbmku, mu3ocomsl. [lodyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPHUH, IUIACTUbL. [IpoucxoxaeHue MHUTOXOHIPUM M MJIACTH.
Buner mnactua. HememOpaHHbie OpraHOUIbl KJIETKU: PUOOCOMBI, KIIETOUHBIN IIEHTP, IIEHTPHOIIH,
pECHUYKH, KryTUKU. DYyHKIUU OPraHOUI0B KIETKU. BriutoueHusl.



Snpo — perynsaTopHblid eHTp KieTku. CTpoeHue sapa: sjuepHas 000104Ka, Kapuoriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELECTB B KIETKE.

JdemoHncTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B  HEXKUBOW  IPUPOACH,
«PacripeieneHne XUMUYECKUX 3JIEMEHTOB B JKMBOU IPUPOICY.

Tabmumer u cxembl: «llepuoamueckass TabnwIa XUMHYECKUX IJIEMEHTOBY», «CTpocHHE
MOJIEKYJIBI BOJIbI», «brocuHTe3 Oenkay, «Ctpoenne Moiekyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunosie kucnotel. JJHK», «Ctpoenue monexkynsl AT®O», «CTpoeHHe 3yKapuOTUYECKON
KieTkn», «CTpoeHue XWUBOTHOW KieTkn», «CTpoeHue pacTHTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKOU KIETKNY, «CTpoeHUE siipa KIETKI», «YTICBOABDY, «JIMIUIBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHWE JJisi TMPOBEACHUS] HAOIIOICHUH,
W3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTPENapaThl PACTUTEIbHBIX, KUBOTHBIX U OaKTEPHUAIBHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Jlabopatopnast pabotra Ne 1. «/3yueHue KaTaIMTHYECKOW aKTUBHOCTH (EpPMEHTOB (Ha
puMepe aMujIa3bl WA KaTayia3bl)y.

Jlabopatopnast pabora No 2. «lM3ydeHWe CTpOCHHSI KJIETOK pACTeHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MHKPOTIpENapaTax u uX OMUCAHHEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6men BemiecTB, WJIM MeTabOIU3M. AccUMWIIIMS  (TJIaCTHYECKUA OOMEH) W
JTUCCUMUIISIINS (SHEPTeTHYECKHit OOMEH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MmeTtadonu3ma. Poib
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumner obMmeHa BemiecTB: aBTOTpO(HBIA u TeTepoTpodHbIi. Pons ¢epMeHTOB B 0OMEHe
BEILIECTB U MPEBPALICHUYN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3el  (orocuHTe3a. Peakumm ¢oTtocuHTe3A.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHaue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIoIIUe OakTepuu. 3HaYECHUE XEMOCHHTE3a Ui >KM3HHM Ha
3emute.

DHepretuyeckuii oOMeH B  KieTkKe. PaciierieHue  BEIIECTB,  BBIJICICHHUE U
aKKyMyJIUPOBAaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buapl. KucinopoaHoe oOKucCIeHME, WIM  KIETOYHOE  JpIxaHue. OKHUCINUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peakiun matpuunoro cuHTe3a. [enermueckas wuHdopmamus u JIHK. Peanuzanms
reHeTUYecKoi MH@opMmaluu B KieTke. ['eHeTuuecKuil KoJ U ero CBOMCTBA. TpaHCKpUILIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl Tpancusiuuu. Koauposanue
aMUHOKHCIIOT. Posb pubocom B GuocuHTe3e Oenka.

Heknetounsie Qopmbl ku3Hu — Bupychl. Hcropus oTkpeiTusi BupycoB (. W.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LIKMKIa BUpycoB. baktepuodaru. bonesnun
pacTeHuid, ;KMBOTHBIX U YeJIOBEKa, BhI3bIBa€MbIe BUpycaMH. Bupyc nmMmyHonedunTa yenoBeka

(BUY) — Bozoymurens CIIMJla. OOpaTHast TpaHCKpPHUILHMS, peBepTa3a M HHTErpasa.
[Ipo¢unakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHU.
JdeMoHncTpanum:

IToptpetsr: H. K. Konpros, /I. 1. UBanosckuii, K. A. Tumupsses.

Tabmuuet w  cxembl: «Tumbl  mutanus», «Merabonmusm»,  «MUTOXOHIPUSY,
«QHepreTHueckuii oomMen», «Xmoporacty, «Porocunres», «Crpoenune JJHK», «Ctpoenue u
¢byHkumoHupoBaHue reHay, «CuHTe3 Oenka», «leHernyeckuid  Kom», «Bupycen,



«bakrepuoparn», «Ctpoenne wu xu3HeHHbld 1wk Bupyca CIIW[la, OGakxrtepuodaray,
«Peruukanus JTHK».

O6opynoBanue: monenu-aminkaun «Yasoenaune JJHK u Tpanckpumnimsy, «buocunares
6enka», «CTpoeHue KIeTKI», Mozenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe H MHANBHIYaJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM S>KM3HEHHBIH LMK KieTku. MHTepdaza m mwuro3. IIporeccsr,
nporekaomue B uHTepdaze. Pemnmukanus — peakuus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUIAHBIA XPOMOCOMHBIE
Habopbl. Xpomaruabl. Lluronorndyeckne OCHOBBI pa3MHOXKEHHS M WHAWBUAYAJILHOTO Pa3BHTHUS
OpraHu3MOB.

Henenue knetkn — muro3. Craguu mutosa. [lpouecchl, mpoucxonsliue Ha pasHbIX
cTagusIX MUTO3a. brosorndaeckuii CMBIC MATO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHS OpraHu3MoB: Oecrmojoe U nojoBoe. Buapl OGecnosoro
Pa3MHOXKEHHUSI: JIeJIEHHE HaJBO€, NOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOO0Opa3zoBaHUE,
BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHHE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.

Meiio3. Cramguu Mmeiio3a. Ilponeccsl, mpoucxonsume Ha craausx Meinosa. IloBenenue
xpoMocoM B Meno3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MeN03a.

['amerorenes — mpoiiecc 00pa3oBaHus MOJIOBBIX KIETOK y >KUBOTHBIX. 110JI0BBIE JKenesbl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHuE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CnepMaTo30uj,
SilleKsIeTka) — crepMaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTpOEHUs SHIEKIETOK H
criepmaro3ouoB. OmnogorBopeHue. [lapreHorenes.

NunuBuayanpHOe pa3BuTHE (OHTOreHe3). OMOpHOHAbHOE pa3BUTHE (IMOpHOTeHe3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyIIsIys,
opranorenes. [loctamOpruoHnanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: IPSIMOE,
HempsiMoe (MMUMHOYHOE). BimsiHue cpenbl Ha pa3BUTHE OPraHu3MoB, (AKTOPBI, CIIOCOOHBIS
BBI3BIBaTh BPOKJAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoncTpaumnu:

Tabnuist u cxeMbl: «POpMbI pa3MHOKEHUST OPraHU3MOBY, «/[BOIfHOE OMIIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHUE pacTeHU», «JlemeHne KIEeTKU
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN LHKI»,
«Perumukanusa JTHK», «Muto3z», «Meiio3», «llpsimoe u Henpsimoe pa3zButue», «l'amerorenes y
MJIEKOTIUTAIOIIMNX U YeJIOBEKa», «OCHOBHBIE CTA/IMA OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30uabl MIIEKOTMHTAIONIIETOY,
«Siueknerka miekonutarouiero», «KapuoknHe3 B KJIETKaX KOpellka JyKa», MarHuUTHas
Mozenb-anmiukanus «Jlenenue kietkuy», moaens JJHK, mogens metadasHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JIaGopatopHas pabota Ne 3. «HaOmoieHre MUTO3a B KJIETKaX KOHYMKA KOPELIKa JyKa Ha
TOTOBBIX MUKPOIPENapaTax».

JlabopatopHass pabora Ne 4. «M3ydyeHue CTpOEHHs IOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHetuku. HMcropus pasBuThs reHeTHkd. Ponb nuTosiornn u
SMOPHOJIOTHN B CTAHOBJICHUU T'€HETHKH. BKiIag poccHiiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TEeHEeTHKH (TMOPUAOIOTHYECKUH, UUTOreHETHYECKUH, MOJIEKYIISIPHO-
reHeruueckuii). OCHOBHbBIE T€HETHUECKUE TOHATHS. | eHeTndyeckas CUMBOJIMKA, UCIOJIb3yeMast B
CX€Max CKpelLIMBaHUi.



3aKOHOMEpPHOCTH  HACJIeIOBaHMsI  MpPHU3HAKOB, ycTaHoBiIeHHble [.  Mengenem.
MonorubpuaHoe CKpemuBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MEPBOTO MOKoJIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieryieHus mnpu3HakoB. [mnore3a uncrotel ramer. [lonmHoe u
HETOJHOE JOMUHUPOBAHUE.

JuruOpumHoe  CKpeliuBaHUE. 3aKOH HE3aBUCHMOTO  HACIEJAOBAHHUS  IMPU3HAKOB.
[HuroreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpPEHIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBAHUE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIMBAHUS ISl ONIPEACIICHUS TEHOTHIIA 0COOH.

CuerieHHOe HacienoBaHue mpu3zHakoB. PabGora T. Moprana 1o CLEIJICHHOMY
HacJeI0BaHuIo TeHOB. HapyllieHue clerniennsi TeHOB B pe3yJIbTaTe KPOCCUHTOBEpA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHeTHUYeCKrEe KapThI.

'enetnka mosa. XpoMOCOMHOE OMpeAesieHnEe 1MoJjia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
l'omoramerHele W TeTeporaMeTHBIC OpraHu3Mbl. HacliemoBaHuWe NPU3HAKOB, CIEIJICHHBIX C
TTOJIOM.

N3menunBocTh. Buabl N3MEHYMBOCTHU: HEHACIIECTBEHHAS U HacleACTBeHHas. Poib cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
BaprannonHsslii pan u BapuaniuoHHas kpusas. Hopma peaknuun npusHaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBocTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, uiam reHOTUNMYECKasi, M3MEHUYMBOCTh. KoMOMHATHBHAS W3MEHYHBOCTD.
Meiio3 u TMOJOBOM TpoOlleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHYnBoCTh. Kiaccudukarnus myranmii: TeHHBIE, XpPOMOCOMHBIE, T€éHOMHBIE. YacTtoTa W
MPUYMHBI MyTalil. MyTtarennble ¢akTopbl. 3aKOH TOMOJIOTHYECKHX PSI0B B HACJIEJCTBEHHOU
n3MenunBocty H. Y. BaBuiiosa.

BuesnepHas HacIeCTBEHHOCTh U N3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJBI T€HETHMKH YEJIOBEKA:
T€HEAJOTHYCCKUN, OJNM3HEIOBBIM, UUTOTCHETHUECKHH, OWOXMMHYECKUH, MOJICKYISIPHO-
reHeTudeckuid. COBpEMEHHOE ONpENEIeHUE TEHOTHUIIA: IIOJIHOT€HOMHOECEKBEHUPOBAHUE,
T€HOTHIUPOBaHKE, B TOM umcie ¢ nomotbio ITI[P-anamm3a. HacnencrBeHHbie 3a0oeBaHMs
YyeloBeKa: TreHHble Ooyie3HH, OOJIe3HW C  HACIEACTBEHHOM  MpPeIpacrosoKeHHOCTHIO,
XpoMocoMHbIe Oose3HH. ComaTHueckue M TeHepaTHBHbIE MyTaluu. CTBOJIOBBIE KIIETKU.
[TpuHMIB 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaUKO-TeHETUUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MpeIOTBPAILEHUH U JICYEHUU TeHEeTHYECKUX 3a00JIeBaHUN YeJI0BEKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuier 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHWE M €r0 LIUTOTEHETHYECKass OCHOBaY,
«3aKOH pacuIeIUVIEHUsI M €ro UUTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeiicTBrue aielbHbIX T€HOBY», «['eHeTuuecKkne KapThl pacTeHU, KUBOTHBIX
u 4yenoBekay, «l'eHeTnuka mona», «3aKOHOMEPHOCTHU HACIEOOBAHUS, CUEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukannoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBW», «MyTalMoOHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoJenu-anuiukanuu «MoHOTHOpUAHOE CcKpemuBaHue», «Hemomnoe
JOMHUHUpOBaHue», «urubpunHoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKOT U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyranuu (GopmMbl KpbUILEB U OKpPAcKU Tena), Tepoapuit
«I'opox moCceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U JTUTUOPHUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENapaTaxy.



Jlaboparopuas paborta Ne 6. «/3ydyeHrne MOAU(PHUKAIMOHHON H3MEHYUBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO PsJia U BApUALMOHHON KPUBOI».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyTrammid y JIpo30(MiIbl Ha TOTOBBIX
MHKpOIIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cenexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOIECC. 3apOKJIEHUE CENEeKIMU U AoMecTtukamnus. Yuenne H. U.
BaBuioBa o meHTpax OPOUCXOXKAECHUSI W MHOrooOpasusi KyJabTypHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, OpOJIa, IITAMM.

CoBpeMeHHBIE METOJIbI CEeNEKIMU. MacCOBBI M WHIMBHUAYAIbHBIM OTOOPHI B CEJECKIIUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKpElIMBaHUE — MHOPUANHI.
Uucras muuug. CkpengBaHue YHUCTHIX JHHHE. ['erepo3uc, wuiaum rubpugHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuaunr. OtnanéHHas rUOpuUau3anus U €€ yCIeXHu.
HckycCcTBEHHBIM MyTareHe3 W MOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
KUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonorust kak oOTpaciab NPOU3BOJACTBA. ['€HHas WHXKeHepus. OTambl CO3JaHUS
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Kinerounas wunxeHepus. Knetounsie
KyIbTypbl. MUKPOKJIOHAIEHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BHICOKOMIPOYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHE M J3Thdyeckue mpobisempl. MO —
T€HETUYECKH MOAU(DHUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuupl 1 cxembl: KapTa «LIeHTpbI TPOHMCXOXKIECHUS W MHOTOOOpa3wsi KyIbTYpPHBIX
pactenuit», «llopoabl mOMalIHUX XKUBOTHBIX», «COpTa KYJIbTYPHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJSKH IUIOJOB M KOPHEIUIONOB IUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHHSI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypcusi«OCHOBHBIE METOJbl M JOCTH)KEHUS CEJCKIUU PACTeHUW M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 kace

Tema 1. DBosronMOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUKHOBEHHUS 3BOJIIOLMOHHONW TEOpUH. OBOJIOLMOHHAS Teopus U eé
MecCTO B OMoJioruu. BiusiHue 3BOTIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUU U IPYTUX HaYK.

CBugerenbctBa 3BOJIONMU. llameoHTonOrMYecKHe: MOCIEN0BATEIbHOCTh MOSIBICHUS
BUJIOB B IAJICOHTOJIOIMUYECKON JIETONHUCH, NepexoHbie GpopmMbl. buoreorpapuueckue: cxoIcTBO
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJICTBA M Pa3aMyusi SMOPUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHbIE, PYyIUMEHTApHbIE OpPIaHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKHE: CXOJICTBO MEXaHHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCEX OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBl  SBOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HEOMpeaenéHHas H3MEHUMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3BoJorun (CTI) u e€ 0CHOBHBIE MOJI0KEHUS.



Muxkpossomtonus. [lonmynsanus kak eIMHNALA BUAA U 3BOJIIOLUH.

JBuxkymue cuiibl ((hakTOpbl) 3BOJIONWK BHIOB B MpUpoje. MyTallMOHHBIA MpOIECC H
KOMOMHATHBHAasA W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U jpeiid renoB. M3zomsmus u
MUTpaIus.

EcrecTBennslii oT60p — Hampapistommid ¢aktop 3Bomonud. DOpMBI €CTECTBEHHOTO
otbopa.

[IprcnocobIeHHOCTh OPraHM3MOB KaK pe3yJbTar 3BoJouH. [Ipumepsr nmpucnocoOneHnii
y opranu3mMoB. ApomMop(]o3bl U UIUO0-aJanTaIUH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakponsBosmtonus. PopMbl SBOIONKU: (PrIIeTUYECKAst, TUBEPreHTHAsl, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOMTIOIUY.

[IpoucxoxaeHue  OT  HECHEUHUATM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTUBHAS padalus.
JdemoHncTpaumnu:

[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJIblin
MMO3BOHOYHBIX JKHBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBIl  0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mmopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas W3MEHYHBOCTHY, «ApomMopdho3sD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymnme cuibl sBorONUN», «Kapra-cxema
Mapmipyra myremectBus Y. lapsunay, «bopnba 3a cymectBoBanue», «IIpucrnoco6ieHHOCT
opranu3MoBy, «I eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHIECKOE BUI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TII0/I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJICHUS YBOJIIOLUNY, 00bEMHAs Moieb «CTpOEHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoyuieKuus «DopMbl COXPaHHOCTH HUCKOMAeMbIX
KUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Ipenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTaluuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlabGopaTopHble M IPAKTUYECKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabota Ne 2. «OmucaHue NPUCIOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe 1 pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUM XKU3HU. HayuHble runore3sl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHMOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuy. HauvanpHble sTanbl Ouonornyeckoit ssomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOIOLUS. POPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie mno 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoteposoiickas dpbl. [laneosoiickas 3spa W e€ mepuoabl: KeMOPHUHCKUH, OPIOBUKCKHIA,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o30iicKkas opa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.



Kaiino3oiickas 3pa 1 €€ nepuoapl: MaJI€OreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa U Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil MW >KMBOTHBIX. llosiBienue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpaKeHue 3BoJioLMU. OCHOBHBIE CUCTEMAaTUYECKUE
IPYIIbl OPraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpoOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUH O
IIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus: antponorene3a. CxoAcTBa U pa3jinyusl 4eJIOBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKA.

JBuxymue cuibl (paxkTopsl) aHTpomnoreHesa. HaciencTtBeHHas HM3MEHUYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUIEHUE,
peub.

OcCHOBHbBIE CTaJUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMeIbIi,
Yenosek mnpsmoxoadamui, YenoBek HeaHaepranbckui, Yenoexk pasymHbii. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIaCTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENOBEYECKHMX pac K YCIOBUSAM CYIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHHEe COJHEYHOM CHCTEMBID», «Pa3BUTHE OpraHUYECKOTO
mupa», «PactutenbHas knetka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYeCKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HaXOJ0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIFAN», «UeloBeuecKre pachi».

Ob6opynoBanue: wmymspku — «l[Ipoucxoxaenue denaoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAaHbOHIIA), CIACMKU WM W300paKeHHUs] KaMEHHBIX OpYyIuil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIIEPHI, pyOomiia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUIN M KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIHUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesbl  dKOJIOTMH. MeToapl 3KOJOTHYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIOreHHbIE. JleficTBUE SKOIOrn4ecKuX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (aKTOpbl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTomepuou3M.
[TpucnocobaeHns opranu3MoB K JICHCTBUIO aOMOTUYECKUX (PaKTOPOB. buosornueckie puTMBl.



buotnueckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MNomymsiuuu. OCHOBHBIE I0Ka3aTead MOMYJSLUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3eman», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJSILUU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdomnoruueckre 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT
oOUTaHU».

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBAs,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOJIYLEHThI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTb, CAMOPEryIsiius, pazpurue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMbI. ATpPO3KOCUCTEMBI. YPpOO3KOCUCTeMBbl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. W. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B 6uocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE ILHMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTporioreHHsle u3mMeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcamMH U UX
ucnojib3oBaHue. JlocTikeHus: GMOJI0rMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMUecKas mnupamuia», «buocdepa u yenosex»,



«OKOCUCTEMA IIUPOKOJUCTBEHHOIO Jieca», «ODKOCHCTEMA XBOWHOro Jieca», «buoneHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa UM IPYHTOBBIX BOI», «llouBa — BakHeWnas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBbINA 3P dexT», «DaKTopbl
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocdeps», «Pacmnpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopot a3ota B IpUPOIEN.

O6opynoBaHue: MO/I€Ib-alIIMKaUs «Tunuuneie OHMOLIEHO3bI», repbapuit
«PactutenbHble  coobuiecTBa», Kowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro BUaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJIOB PAaCTEHUH U dKUBOTHBIX.

I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTYN HA
FA30BOM YPOBHE CPEJJHEI'O OBHIET'O OEPASOBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTcsi TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00yJarOIIMMHUCS MIPOTPaMM CpeAHEro oOIero oopa3oBaHus: JMYHOCTHBIM, METANIPEAMETHBIM U
MMPEAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JWMYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeameTra «buoJiorus» BblIEIECHbBI
CIIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHUMCKOW  TPpaxaaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH W CaMOONPEIENICHUIO,
HaJIM4ue MOTHUBAlMU K OOy4YyeHHIO OHOJIOTMH, LIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIeHUI JTMYHOCTU Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAaIUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCA B
CBOEl  JESATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TMPUCYHIUMHU  CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUThH LIETTU U CTPOUTH KU3HECHHbIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS IMpeaMeTa «bUoNorus» AOCTUTAIOTCS B €IWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEILHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMHU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBUJIAaMH M HOPMaMH IMOBEACHUS U CIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJda U CTapIIeMy MOKOJEHUIO, B3aUMHOTO
yBOXKEHUSA, OEpe’KHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJULUsAM
MHOTOHAIMOHAIbHOTO Hapoaa Poccuiickoit denepanuu, mpupojie 1 OKpyxaromiei cpee.

1)rpaxaanckoro BOCIMTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKON TO3MIMU  OOydarolmerocs Kak AakTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPHU CO3JIaHUU YI€OHBIX TPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENATh COOCTBEHHYIO TO3UIMI0O TI0 OTHOIIGHWI0O K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE YYUTHIBAaTh B  CBOHMX JIGUCTBUAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSMH U COIMATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
[I0O3HABATEJIbHBIX M HCCIIEIOBATENbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTb K T'YMAHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUHCKON TPaXkTaHCKON UIACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAMIO M MaMSITHUKaM IPUPOIBbI,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIEHHMBATH BKJIAJ POCCHHCKHAX YYEHBIX B CTAaHOBJCHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoe:x 1IEHHOCTh, TOTOBHOCTD K CITY)KE€HUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJUTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEeMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLHUSMHU HapOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQ)KEHHMIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE NPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHUsA, (OPMHMPOBAHHUS  KYJbTYPbl  3A0POBbS W
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U pealin3alus 3J10pOBOT0 U 6e30macHOro oopasa >KU3HU (3I0pOBOE MUTAHUE,
coOroieHre TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [IEHHOCTH TMpaBUJ HWHAMBHUIYaJbHOTO M KOJIJICKTUBHOTO 0€30I1aCHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUI W HENPUSTHA BPEIHBIX NPUBBIYEK (YIMOTPEOICHUS AalKOroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTH K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTHYECKON M COLMAIBHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJHATH  TaKylo
NESITEIBHOCTB;

UHTEepeC K pazauyHbIM chepaM NpodecCHOHAIBHOM NeATeNbHOCTH, YMEHHE COBEpILIATh
0CO3HaHHBIH BbIOOP OynyiIeil nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH
KU3HU;

7) 3KO0JIOrH4eCKOr0 BOCIIMTAHMA:



HKOJIOTUYECKHU 11eJIec000pa3Hoe OTHOUICHNE K MPUPOIE KaK UCTOYHUKY KU3HU HA 3emIle,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS SKOJIOTUYECKON KYJIbTYpBl: MPHOOpPETEHHE OMbITa IUIAHUPOBAHMS
MOCTYIIKOB U OIIEHKH UX BO3MOJKHBIX IOCIICACTBUH ISl OKPYKAIOIIEH CPeIbl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMble MPU M3yYCHUU OMOJIOTUW 3HAHHS M YMEHUS
IpHU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI MOBENEHUS B NPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

C(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaykKdh MW OOIISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JWAJiorTe KYIBTYD,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE S3BIKOBOM M UMTATEIBCKON KyJIbTYPHI Kak CPEICTBA B3aUMOJICHCTBHS
MEX]Ty JIFOJIbMU | TTO3HAHUS MHPA;

MOHMMaHHe creuu(puk OMONOTMM KaK HayKH, OCO3HAaHHs €€ poJid B (POPMHUPOBAHUHU
paMoOHATFHOTO HAYYHOT'O MBIIIJICHHUS, CO3aHUH [IEIIOCTHOTO TPEACTABICHUS 00 OKpYKArOIIEeM
MUpEe KaKk O eJUHCTBE MpPHUPOJIbI, 4eJoBeKa W oOmiecTBa, B TO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MTPOOIIEM COXpaHEHHS TPHPOTHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTUH JUISI COBPEMEHHOH NWBWIIM3AIMU: 00eCTICUeHUS
HOBOTO YPOBHSI Pa3BHTHSI MEIHUIIMHBI, CO3JIaHHE TEPCIIEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbIe IPOOJIeMBbI Pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTeH BBIXO/A U3 TI00aTBHBIX
HKOJIOTHIECKUX MPo0IeM 1 oOecrieueH s epexoia K yCTOMYUBOMY Pa3BHTHIO, PAIIHOHATIHHOMY
WCIO0JIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUU OMOJIOTMYECKUX 3HAHUN B IENIAX MOBBILIECHUS 0OIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOMW YacTu (YHKIHOHAILHOM
TPAaMOTHOCTH 0Oy4JaroImuXxcs, PopMHUPYyEeMO TPH U3YICHUH OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHMH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IMOJYyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIbHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS I PEUICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE IEHHOCTU HAYYHOU JEsITeIbHOCTH, TOTOBHOCTh OCYILECTBISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOSHUS Y4eOHOTO mpenmera «buosiorus» BKIIOYAOT:
3HaYMMble U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHayYHbIE IOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAyYHOW KapTUHBI MUPA
U crenu@uKy METo0B MO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJIEHHE, IpPOIeCcC, CUCTEMA, HayuHbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCClIeIoBaHNe, HaOMIOEeHHE, W3MEpEHHUe, HKCIEPUMEHT U JIPYTuX), YHHBEpCalIbHbIE
yueOHble NeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryJIsATHUBHBIE), 00eCIeunBaIoIIne
¢dopmupoBanue (PYHKIMOHAIBHOW TI'PaMOTHOCTH M COLMAIBHOW KOMIETEHUUHOOYYAOIINXCS,
COCOOHOCTh oOyyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXTUCIUITIIMHAPHEIE,
MHUPOBO33pDEHUYECKHE 3HAHUS U YHHUBEpCaJbHble y4deOHble ACHCTBUS B IO3HABATEIbHOH U
COLIMAIBHOM MPaKTHKE.



MeranpeaMeTHble Pe3ylbTaThl OCBOCHHUS IMPOTpaMMBbl CpelHEro oOIero oOpa3zoBaHHA
JOJIKHBI OTPAXKATh:

Ogy1ajeHHe YHMBeEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH 1CHCTBUSIMU:

1)0a30Bble JIOTHYeCKHUE JIeiicTBUS:

CaMOCTOATENIbHO (HOPMYIHpPOBATh M aKTyaIH3UpOBaTh MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIO0JIb30BaTh IPU OCBOECHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaiu3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalMK, 0000ILEHUs), pPacKpblBaTh CMBICA OMOJIOTMYECKUX
MOHATHUH (BBIAEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATD CBA3H C JPYTUMU HOHITUSIMHU);

ONpENENATh LEIN JESITEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTHU C IOCTABICHHBIMU LIENISMU;

HCIO0JIb30BAaTh OHOJIOTUYECKHE MOHATUS A OOBsCHEHUS (AaKTOB U SABJICHUN >KMBOMU
MIPUPOJIbI;

CTPOUTH JIOTMUECKHUE pacCyXJIeHus (MHIYKTUBHbIE, JAE€AyKTUBHbIC, [0 aHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHAITh CXEMHO-MOJEIbHBIE CPEICTBA Ul IMPEJICTaBICHUS CYIIECTBEHHBIX CBS3ed U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKHX OOBEKTaX, a TAaKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IJIaH PEIICHUs MPOOIEeMBbl ¢ YUETOM aHaIM3a UMEIOIINXCS MaTepUaIbHBIX
1 HeMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LEJIM,
OIICHUBATh PUCKH MOCIEICTBUN AEITEIbHOCTH;

KOOPAMHUPOBAaTb M BBINOJIHATH PabOTy B YCJIOBUSAX pPEATBHOIO, BHUPTYAJIBHOTO MU
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE IPU PEIIEHUH XKU3HEHHBIX IPOOIEM.

2)0a30BblIe UCCIeN0BaTEIbCKUE TeCTBUA:

BJIaJIeTh HaBbIKAMM y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOM JeATeNbHOCTH, HABbIKAMU
paspenieHus npodseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY HMOUCKY METOJOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh pa3jIMYHbIE BUJbI JAEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CUTYallUsX, B TOM 4HUCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(bopMUpOBaTh HAYYHBIH TUI MBIIJICHUS], BIaJeTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBbIMU
HNOHATUSAMHU U METOJAMU;

CTaBUTh U (HOpMYIMpOBaTh COOCTBEHHBbIE 33Ja4d B OOpa30BaTEIbHON JESATEIBHOCTH U
AKHU3HEHHBIX CUTYaIUsX;

BBISBJIAITh IPUYMHHO-CJIEJICTBEHHbIE CBSI3M M AKTyaJM3UpOBaTh 3a/ady, BBIJIBUIaTh
TUNOTe3y €€ peleHHs, HaXOAWTh AapryMEHThl JUId JO0Ka3aTelbCTBa CBOMX YTBEP)KICHMIA,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJyYEHHBIE B X0OJI€ PELLICHUS 3a]Jaull Pe3yJbTaTbhl, KPUTHUECKU OLICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBII OMBIT;

OCYIIECTBIIAThH IleJICHANpPaBJIEHHbI TOUCK IepeHOoca CPEeICTB U CIIOCO00B JEWCTBUS B
poheccHOHANBHYIO Cpeay;

yMeTh MEPEeHOCUTh 3HAHWS B  IIO3HABAaTENBHYIO U  IPaKTHYECKylH0  00jacTu
KU3HEJEATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEUlaraTb OPUTHMHAIBHBIE IMOJXOAbI U PELIECHUS, CTaBUTh
npoOseMBbl U 3a/1auu, IOIYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B PA3NMYHBIX MCTOYHHKAX HMHGpOpMAIHU (TEKCTe Y4eOHOro mocoowus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOIMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NIUYHBIX BHIOB U (HopMm
IIPE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

(dbopMynUpoOBaTh 3anpochl U MPHUMEHATh PA3IMYHBIE METOAbl NPU TOUCKE U OTOOpe
ononornyeckoit napopMaIu, He0OXOIMMOH /ISl BHITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HHPOPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIMUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIGHO BBIOMpAaTh ONTUMANBHYIO (OpPMY TIpeACTaBICHUS OHOIOTHYECKON
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIH S3BIK B KAauyeCTBE CpEACTBA IPH paboTe ¢ OMOJIOTHYECKOM
nHpopmaluen: NPpUMEHITh XUMUYECKUE, (pU3MUecKne U MaTeMaTUYeCKHEe 3HAKU U CHUMBOJIBL,
dbopmyrbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30BhIBaTh 3HAKOBO-
CHUMBOJINYECKUE CPECTBA HATJISITHOCTH;

BJIQJIETh HAaBBIKAMM pAcCHO3HaBaHUS M 3alMThl MHGOpMaluM, HHPOPMAIIMOHHOM
0€30MacCHOCTH JIUYHOCTH.

OgBiaeHHe YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHHKAIIMKM BO BceX cepax >KM3HH, aKTUBHO y4acTBOBATh B JIMAJIOTE
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHTENIbHO BBIMIOJHEHMSI NpeJjiaraeMoi 3ajaud, Yy4UThIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBA OOIIEHHs, MMOHUMATh 3HAYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUSI KOHQJIMKTHBIX CUTYAIUH, YMETh CMAr4aTh KOH(MIUKTHI U
BECTH N1€PETOBOPHI;

BIIAJIETh Pa3IMYHBIMU CIOCOOaMU OOLICHHS M B3aUMOJEHCTBMSI, NMOHUMATh HaMEpEeHUs
APYruX JIOJEH, MPOSIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

[IOHMMAaTh U HCIOJb30BaTh NMPEUMYILLECTBA KOMaHIHOW M MHIMBUAYAJIbHOW pabOTHI MpH
peleHn 61onoruyeckoi npooneMpl, 000CHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHMS I'PYIIIOBBIX
(GbopM B3aUMOJCHCTBUS NPHU pEeILIEHUH y4eOHOH 3a/1auu;

BBIOMPATh TEMAaTHKy M METOJIbl COBMECTHBIX NEMCTBUH € y4y€TOM OOLIMX HMHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ileHa KOJUIEKTHUBA;

NPUHUMATh LEJIM COBMECTHOW JEATEJbHOCTH, OPraHU30BbIBATbh M KOOPAMHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIATH IUIAH JCHMCTBUHM, PAaCHPEACIATH POJIU C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBAaTh Ka4eCTBO CBOETO BKJIAJa M KaXJI0TO0 YYaCTHMKA KOMaHJbl B OOLIUI pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLIEHMWBATH UAEHU C IMO3UIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMUECKOE IOBEJEHUE B PA3JIMYHBIX CUTyalUsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHUE, ObITh HHUIIMATUBHBIM.

OByajgeHne yHHMBEPCAJIbHBIMH PeryJsITHBHBIMH 1CHCTBUAMM:

1)camoopranu3anus:

UCIOJb30BaTh OWOJIOTUYECKUE 3HAHMSA IS BBIABICHHUA NpoOJIeM M MX pelleHUs B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;



BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K >KMBOM IPHUPOJIE, CBOEMY 3JIOPOBBIO U 370POBHIO
OKPYKaIOIUX;

CaMOCTOSITEIBHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30BaTEIIbLHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELICHUs MPOOJIEMbl C YUETOM MMEIOIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;1aBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH yueOHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTUBBI B JIE€ATEIbHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU IO3HABATEIbHOM peQUIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUIA
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NPUEMBI pedIeKCun
JUIS OLIEHKU CUTYallH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

3)npuHsATHE Ceds1 M APYIUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTyMEHTHI IPYTUX MPU aHAIHU3€E Pe3yJIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIie pe3yapTaThl ocBoeHUs mporpammbl COO 1o Ouosnornu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro nmpenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
crocoObl JEHCTBUI TIO OCBOCHHMIO, WHTEPHpPETAMH W MPeoOpa3oBaHUIO0 3HAHWUW, BHBI
NEeSITebHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IMUYHBIX y4eOHBIX
CUTyallusiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTABICHBI 110 ToAaM 00ydeHusI.

[IpenmerHbie pe3ynabTaThl OcBOoeHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHUH O MECTE€ W POJM OHOJIOTUM B CHUCTEME HAYYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JJIsl PEellIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJEpKAHUE OUOJIOTHMYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KIIETKA,
opranu3M, MeTabomu3m (0OMEH BeUIeCTB W MpEBpalleHHEe JHEPruH), TOMEeocTa3
(camoperynsiiusi), ypOBHEBasi OpraHu3alMsl SKUBBIX  CHUCTEM, CaMOBOCIPOU3BEICHUE
(pempoyKius), HACJIEeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME U3Jaratb OWOJIOTMYECKHME Teopuu (KJIETOYHAs, XPOMOCOMHAasi, MyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 eHTpax MHOrooOpa3usi M MPOUCXOKICHNUS KyabTYpHbIX pacTeHuit H. U.
BaBuioBa), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJIQJIETh METOJIaMH HAy4YHOTO MO3HAHUS B OMOJIOTHMHU: HAOJIOJECHUE M ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHWH, OpraHM3alus W IMpOBEACHUE OHOJIOTMUYECKOro
OKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOpUI U 3aKOHOB, YMEHHUE JEIaTh BBIBOJIbI HA OCHOBAHUM ITOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBIAEIATh CYLIECTBEHHBIE NPU3HAKU BHPYCOB, KJIETOK NPOKApUOT U 3YKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa BEIECTB U



MpEeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHMS, NHAUBUIYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHUE MPHUMEHATh MOJY4YEeHHBbIC 3HAHHS IS OOBSICHEHUS! OMOJIOTHUYECKHX IMPOLIECCOB H
SBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEIbI0 00ECTICeYCHNUs
0€30MIaCHOCTH CBOETO 3JI0POBbSI W 3I0POBBS OKPYKAIOUIMX JIIOJCH, COONIONEHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpPY)KAIOLIEH MPUPOAHOM Cpelle, NOHMMaHuE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUN COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHH U parMOHAIBLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHME pellaTh »3JIEMEHTAapHble TI'E€HETHMYECKHWE 3aJaud Ha MOHO- W JAUrMOpuIHOE
CKpEILMBAaHUE, CLEIUIEHHOE HACJIEI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE M IPAKTHUYECKHE pabOThl, cCOONIOATh MpaBWiIa MpU
pabote ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHWBAaTh M HMHTEPHPETUPOBATH HHPOpMAINIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMK, HayYHO-TIOMYJSIPHbIE MaTEepHUalIbl), STUUECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO03/[aBaTb COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIEeHUs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmeTrHbie pe3ynabTaThl OcBoeHUs yueOHoro mnpeamera «buonorus» 6 11 kaacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUN O MeCTe€ U POJM OHOJIOTUHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIa/Ie POCCHUICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJepKaHNE OUOJIOrMUECKUX TEPMUHOB U MOHITHIA: BU, MOMYJISLINS,
reHoOH I, SBOJIONMS, JBIKYIIHE CHIBl ((aKTOphl) HSBOJIIOIUH, MPHCTIOCOOJICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYEcCKue (aKTOpbl, HKOCHCTEMA, MPOAYLIECHTHI,
KOHCYMEHTBI, PEAYIICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreorneHos, ouocdepa;

yMEHHME WU3Jarath OuoJjiorndyeckue TeopuH (dBomtonuoHHas teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPUs SBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacraa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. . Bepnaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIAJEeThb METOJIaMU HAY4YHOTO MO3HAHUS B OMOJIOTHMU: HAONIOAEHHWE W OINHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSTHIA,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKN CTPOEHUSI OMOJOTHYEeCKUX OOBEKTOB: BHUJIOB,
NOMYJSALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTr€O[€HO30B U HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB M NIOTOKA YHEPTHH B DKOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUIN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOr€OXMMHUYECKUX IMKIOB B
ouocdepe;

yYMEHHUE MPHUMEHSATh MOJY4YEeHHbIC 3HAHHS A OOBSICHEHUS OMOJIOTMYECKHX IMPOLIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3JI0POBbSI U 370POBBSl OKPYKAIOUIMX JIIOJeH, COONIONCHUS HOPM
IPaMOTHOTO TOBEJICHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEeO0OXOAMMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM Ouosiorun ULt
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pelIaTh JIEMEHTAapHbIe OMOJOrMYECKHE 3a/laud, COCTaBJSATh CXEMBbI IEepeHoca
BELIECTB U SHEPIUMU B IKOcHCTeMaX (LENH MUTaHuUs);

YMEHHUE BBIMOJHATH J1a0OpaTOPHBIE M MPAKTHYECKHE pabOThl, COONIOIATh MpaBUiIa IPH
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHUE KpPUTHYECKH OIEHHMBATH M HHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO IICEBJAOHAYYHBIC 3HAHUS W3 PAa3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOil wWH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

COBPEMEHHOM palMOHAIBHOTO

yMEHHE Co37aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOLIEHHUs, 0000mIas
OMOJIOTUUECKYI0 HWH(OpMalMI0 H3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapar ouonoruu
TemaTu4eckoe MIIAHUPOBAHUE
10 knace
KonunyecrBouacos JJIeKTPOHHbIE
Ne HaumeHoBaHHepa3/1e/10B U Konrpo (undposbie)
n/u | TeMIporpamMmmbl Beero ypunie | 1WP2K | ofpasoBaTenbHbie
padoThl THHECK | hecypebr
padot
bubanoreka [JOK
1 buonorus kak Hayka 1 0.5 https://m.edsoo.ru/7f41
€292
bubarnoreka [JOK
2 JKuBbIe cCUCTEMBI U X OpraHu3aIus 2 https://m.edsoo.ru/7f41
€292
. bubarnoreka [JOK
3 XHMUUECKUH COCTAB M CTPOCHHE 11 1 https://m.edsoo.ru/7f41
KIIETKU 292
bubarnoreka [JOK
4 JKusHenesTenbHOCTh KIIETKH 20 1 https://m.edsoo.ru/7f41
€292
bubarnoreka [JOK
5 PasMHOEHHE W MHIMBHyaNbHOC 12 1 https://m.edsoo.ru/7f41
pa3BHUTHE OPraHU3MOB 292
bubnmoreka [JOK
6 HacnenctBeHHOCTh U MU3MEHYMBOCTH 21 5 https://m.edsoo.ru/7f41
OpraHu3MOB 292
bubnmoreka [JOK
7 Celexis OpraHu3MOB. OCHOBI 5 https://m.edsoo.ru/7f41
OMOTEXHOJIOTUHU
€292
bubmmoreka [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE KOJIMYECTBO YACOB I1O 68 2
I[TPOTPAMME



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
':;') HaumeHnoBaHue pa3iesioB U TeM Kontpo | Ilpak | (uudpossbie)
NporpaMmMal Bcero |anbHbIE | TH4eC o0pa3oBaTe/ibHbIE
! padoTbl | KHe pecypchl
pa6oTt
bu6mmoreka [IOK
1 DBOJIIOIMOHHAS OMOJIOTHS 19 4 https://m.edsoo.ru/7f
41cc74
Bo3Hnuknosenue u Pa3BUTHUC )KN3HU HA BI/I6J'II/IOT6K3. HOK
2 Jertne 18 1 https://m.edsoo.ru/7f
41cc/4
bubmmoreka [{OK
3 Opranu3Mbl 1 OKpYXaroIas cpeia 10 1 https://m.edsoo.ru/7f
41cc/4
Coo0rmrecTBa 1 DKOJOTHIECKHE bubmorexa HOK
4 CHCTEMAL 20 0,5 https://m.edsoo.ru/7f
41cc74
bu6moreka [IOK
5 PezepBHOE Bpemst 1 2 https://m.edsoo.ru/7f
41ccr74
OBIIEE KOJIJMYECTBO YACOB I10 68 3 55

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Kanennapuo temarnyeckoe mianupoBanne 10 kiaace ( 68 yacon)

Ner\rt Temaypoxa Koin- Hara
BOYacCOB [Ipumeuanue
Beeoenue 3
1 buonorus kax nHayka. llenmu u 3amaum 1
Kypca.
2 MeTtoapiuccneoBaHusl B OMOJIOTUH 1
3 CyniHoCTh M CBOWCTBA JKHMBOTO. YPOBHHU 1
OpraHu3aliiy KMBOM MaTepuu
4 [wuronorus xak Hayka. Mcropus nzydenus 1
KIICTKH.
OCHOBHBICTIOJIOKEHUSIKIIETOYHOHTEOPHH
) Oco0eHHOCTUXUMHUYECKOTOCOCTABAKIIETKH. 1
6 Boga u ee posib B KJIeTKe 1
7 MuHepanbHbple BellecTBa M HMX POJIb B 1
KIIETKE
8 YrneBos " 170 poJIb B 1
KU3ZHEJCSATENIbHOCTH KIIETKU
9 Jlunuapl ¥ UX POJIb B KIIETKE 1
10 Bbenku, 0COOCHHOCTUCTPOCHHMS 1
11 OyHKIMU OENKOB B JKUBBIX OpraHu3Max 1
12 HyxnenHoBbIe KHCITOTBI: CTPOEHUE, POJIb B 1 Pemenuesanau
KIICTKE.
13 AT® u npyrue opraHM4ecKUe BEUIECTBA B 1 JI/P 1
KJICTKE
14 O6o6menne mo TemMe «XUMHUYECKUN 1
COCTaB KJIETKI»
15 Crpoenue MIPOKAaPUOTUYECKOH, 1 JI/P2
JyKapuoTH4ecKo  kieTok. OCHOBHbIE
KOMITOHEHTHI KJIETKH.
16 MemOpaHHbIe OPraHoOUIbI KJIETKU: 1
CTpoeHue , QYHKINH
17 HememOpaHnHble ~ OpraHouzpl  KIJIETKH: 1
Ctpoenue, QyHKIIH
18 CXOJICTBO M pazauyue B CTPOECHUU KIETOK 1
MpeJICTaBUTENEeH pPAa3HBIX IAPCTB KUBBIX
OpraHu3MOB
19 CXOJICTBO M pazauyue B CTPOECHUU KIETOK 1 JI/P 3
MIpPEJICTaBUTENEeH pAa3HBIX I[APCTB JKHUBBIX
OpraHu3MOB
20 CX0ACTBO M pa3iInyie B CTPOCHUHU KIIETOK 1

HpeHCTaBHTCHCﬁ Ppa3HbIX MHApCTB KHUBBIX
OpraHnu3MOB




21 Hexnerounas ¢opma xu3Hu. Bupycel ux
CTpOEHUE ,3HAYCHUE

22 O606menue o Teme «Knetka
CTPYKTYpHAasi €IMHULIA KUBOTOY

23 OOMeH BemecTB. JHEPreTHUSCKU 0OMEH
B KJICTKE

24 OOmMeH BemniecTB W MPEBPAILCHUE YHEPTUU JI/P 4
B KJIETKE. [lnactuueckunit 31
SHEPTeTUYECKUI OOMEH B KIETKE.

25 OCHOBHBIE  JTambl  3HEPTETUYCCKOTO
oOMeHa.

26 dotocuHTE3: (hazpl, KOCMUYECKasi POJIb B
o6uochepe. XeMOCHUHTES.

27 buocuntes 6enka. Pemenue 3amau

28 bruocunTe36ernka. Pemenwne 3amau

29 [lonsiTve o romeocraze. Perymsauus
0oOMEeHa BEIIeCTB.

30 Pemenue OnoslornyecKux 3aaaq

31 Pemennednonornueckux3agay

32 KouTpoasHo-000011atomuii ypok mo teme
«OCHOBBI IUTOJIOTUU

33 CamoBocnpon3BeiIeHIE—BCceoOITIee
CBOWCTBO HUBOTO.

34 Muto3 KakK OCHOBa 6ecrosioro
Pa3MHOKEHHS

35 Meiios.

36 buosorndeckoe 3HaUeHNE Meii03a

37 dopmbl Pa3MHOKEHHSI. becnonoe
pazmHoxenue.[loyioBoe pazMHOKEHHE

38 I'amaTtorenes JI/P 5

39 OHrorenes
NunuBuayansHoe pa3BUTHE.
DOMOpHOHATIBHBINA TEPUOJ

40 NunuBuayansHoe pasBUTHE.
OMOpHUOHATBHBIN 1(S0)5 (O
ITocTaMOpHOHAIBHBIN IEPHO T

41 CrennrkaoHTOTE€HE3A.

42 O6o06uienne Pa3mMHOXeHHE M pa3BUTHE
OpPraHu3MOB

43 Hcropus pa3BUTHS T€HETUKH.

44 3aKOHOMEPHOCTHU HacJe10BaHus,

BbIsBiIeHHbIE [ . Mennenem( 1,2 3akoHbI).




45 AHanu3upyrolee CKperieBanmne 1
46 JurubpumgHoe, MOJIUTUOPUIHOE
ckpemrBanue. LluTosornyeckue OCHOBBI 1 JI/P 6
TCHETHUYECKUX 3aKOHOB HACJICIOBAHMSI.
47 ['eneTnyeckoe onpeeneHue noa. 1
HacnenoBanue mpu3HAKOB, CIEIUICHHBIX C
TIOJIOM.
48 HacnenoBanue npusHakoB, CLEIUIEHHBIX C 1
IOJIOM
49 XpOMOCOMHAasi TEOpUs HACIEICTBEHHOCTH. 1
3axkoH Moprasa.
50 CleruieHHOE HACJeI0BaHHE MPU3HAKOB 1 Pemenuesanau
51 B3aumoneiictBue AJUIeTTEHBIX " 1
HeaJUICIbHBIX T€HOB.
52 OcHoBHbI€ (HOPMBI U3MEHYUBOCTH
53 Hacnencreennas W3MCHUYHBOCTb. 1
Myrauyu. I Tpuanssl MyTanmi
54 KomOunaTtiBHAsT W3MEHYMBOCTh. 3aKOH 1
TOMOJIOTHYECKUX PSIOB
55 deHoTUNUYECKAsT U3MEHINBOCTD. 1
CraTuctryeckue 3aKOHOMEPHOCTH.
56 deHoTUNMYECKAsT M3MEHYMBOCTb. 1 JI/P 7 Uzyuenue
CraTuctryeckue 3aKOHOMEPHOCTH U3MEHUYUBOCTH Y
pacTeHUH U KHUBOTHBIX
57 KonTtponp-o6006marommuii 1o TeMe 1
['eneTnka
58 MeTopl U3ydeHUsI TEHETUKH YeIOBEKA. 1
59 ['eHEeTHYECKHE OCHOBBI 3JI0POBBSI. 1
60 I'enodonn mnomymsiiuu. ['eHeHTHYECKas 1
0€301acHOCTh
61 CocraBiieHHE POJIOCIOBHOM IO TTPU3HAKY 1
62 CocraBlieHH €pOJIOCIIOBHOM IO TTPU3HAKY 1 I1/P CocraBiieHue
POJIOCITIOBHBIX
63 OCHOBHBIE METOBI CEJIEKIIUH. 1
64 Cenekuusi paCTEHUM. 1
Cenexiusi >KMBOTHBIX
65 Cenekuysi MUKpPOOPraHU3MOB 1
66 I'ennas wm KJICTOYHAs] ~WH)KCHEPHSI: 1
JOCTHKEHHS u MEePCTIEKTHUBBHI.
DKOJOTUYECKHE M JTUYECKUE MPOOIeMbI
OMOTEXHOJIOTHH
67 Hrorosoe TectupoBaHue 1
68 Wrtorosoe 3ansiTue 1




Kanennapuo temaTnueckoe mianuposanue 11 KJIIACC

Ne Tema YpoKka KoanyecTBo yacoB 3J‘[eKTp0]—[]—[LIe
/i Jara Ipaxk3 uugposbIe
Beero K;’;‘:TI::‘]H’ THueck | 00pa3oBaTelbHbIE
P upador | PeCypcChl
Brenenune. buosorus
Kak Hayka. MeTonbl 1
HCCIICIOBAHUS
5 bu6mmoreka [{OK
2 G;SIJ;IOI;I;I{?I;I METOJIbE 1 https://m.edso0.ru/863
i ea20e
Hcropus pazsutus
3 IpeICTaBIeHNI 00 1
IBOJTFOITH
Ucrtopus pazsutus bubnuorexa [JOK
4 IpeICTaBICHHI 00 1 https://m.eds00.ru/863
SBOJIIOIMN €9570
PazButune
5 3BOJTIOLIMOHHOM 1
teopuu Y. JlapsuHa
6 CTo 1
I'eneTnueckne OCHOBBI bu6moreka [IOK
7 sBoJTIouMK. Bua u ero 1 https://m.edso0.ru/863
KpPUTEpUU e9cle
Homynsums Kax bu6moreka [IOK
8 Zniﬁ;Hzagga: " 1 https://m.edso0.ru/863
ATITTIHE BAA £99¢6
SBOJTIOIUH.
JlaGopaTtopHnas pabota
No 1 «CpaBHenue
9 BHUJIOB IO 1 1
MOP(OJIOrHIeCKOMY
KPUTEPUIO»
JBrokyue cuiibl bubmuoreka [JOK
10 (’;meMeHTapHbIe 1 https://m.edso0.ru/863
(hakTOpPbI) SBONIOIHIH e9dad
bu6mmoreka [JOK
11 EcrectBenHsIit 0TOOD 1 https://m.edso0.ru/863
€9ed0
12 ®opMbl 1
€CTECTBEHHOT0 0TOOpa
Pesynbrarsl
IBOTIIO HI/II/I6I bubnmoreka [JOK
13 TPUCTIOCODICHHOCTE 1 1 https://m.edso0.ru/863
OpPTraHu3MOB. cOfde
JlaGopatopHasi paboTa —
Ne 2 «Onucanue



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

MPUCTIOCOOICHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOTO
Xapakrepay

14

Bunoo6pazoBanue

15

MakposBomronus 1 ee
JI0Ka3aTelbCTBA

16

MakposBomronus 1 ee
JI0Ka3aTelbCTBA

17

Hanpasnenns u nytu
MaKpOIBOJIIOLUU

bu6mmorexa [{OK
https://m.edso0.ru/863
e9cle

18

@opMBI HaITPaBIECHHOMN
9BOJIIOLIUHI

19

Heob6parumocts
spostroriu. Oo1me
TTPaBHUIIA YBOJTFOIIHH

20

Hcropus xu3Hu Ha
3emMiie 1 METOEI €€
W3y4YEHUS

21

['mnoressr u Teopun
IIPOUCXOXKACHUS
JKU3HHU Ha 3emiie

bubmoreka [IOK
https://m.edsoo.ru/863
eabab

22

OCHOBHBIE 3TaIIbI
HEOpraHU4YeCKOn
3BOJIIOIIUA

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

23

Hauano
OPraHnu4ecKou
9BOJIIOIIH

24

OCHOBHBIC dTaIbl
3BOJIFOIIMH

PaCTUTEIIBHOI'O
JKUBOTHOI'O MHUpaA.

bu6mmoreka [JOK
https://m.edsoo.ru/863
ea8bc

25

IIpakTuyeckas padora
Ne 1 «M3y4yenue
HCKOTIA€MBIX OCTaTKOB
pacTeHuil U )KMBOTHBIX
B KOJUIEKIHSIX»

26

Pa3Butue xu3Hu Ha
3emJie B dpax U
nepuoiax

27

Pa3Butue xu3Hu Ha
3emJie B dpax U
nepuoax

28

CoBpemMeHHas cuctema
OpPraHHYECKOTO MHUpa

bu6mmoreka [JOK
https://m.edso0.ru/863
ea48e

29

O6o06maromuit ypox «



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

DBOJIIOIIMOHHAL
ouonorusy, «Pa3Burue
SKU3HU Ha 3eMiie)

30

OBOJIIOLNS YSJIOBEKA .
CraHOBJICHHE
NIPEACTABICHUN O
HpOI/ICXO KIACHUU
yeaoBeKa

bu6mmoreka [IOK
https://m.edso0.ru/863
eac2c

31

JloxazarenbcTBa
IMPOUCXOKIACHUA
YeJIOBEKa

32

JIBr>Kyye CHIIbl

(paxTopsl)
aHTPOIOTeHe3a

bubmmorexa [{OK
https://m.edso0.ru/863
ead44

33

OCHOBHBIE CTaIUA
SBOJIIOLIMHA YEJI0BEKA

34

OBOJIIONNS
COBPEMEHHOTO
yeJioBeKa

35

UYenoseueckue pacel U
MIPUPOIHEIE
aJlanTallly 4eJ0BeKa

bu6moreka [IOK
https://m.edso0.ru/863
eaea2

36

YemoBek Kak 4acThb
MIPUPOJIBI M 00IIIECTBA

37

. Konrponbnas padora
Nel «Bo3HUKHOBEHHUE U
pa3BUTHE )KU3HU Ha
3emie»

38

DKOoIOTHS KaK HayKa.
MCTOZ[LI 3KOJIOTHH

39

Cpensl oOuTanus u
SKOJIOTHYECKHUE
(hakTophI

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

40

AOunoruueckue
(hakTophI.

bubmuoreka [JOK
https://m.edso0.ru/8
63eb10e

41

JlaGopaTtopHas pabota
Ne 3.
«Mopdonoruueckue
0COOEHHOCTH
pacTeHMid U3 pa3HBIX
MECT OOUTaHUS.
JIaGoparopHas paboTa
Ne 4. «Bnusinue cera
Ha POCT W pa3BHUTHE
4epeHKOB KOMHATHOTO
pacTeHus»

42

buoTtnueckue
(baxTOopBHI.

bu6mmoreka [JOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

buonoruyeckue
putMbl. JKU3HEHHbIE

(bopmBI

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

43

buornueckue
B3aUMOJCHUCTBUS

0.5

44

DKkonornyeckas HUIIA

BHJIA, CTPYKTypa
MOMYJIALIUU

45

JvnHamuka nonyisiuuu u
€€ peryisuus

46

DKOJIOTHYECKHE
XapaKTEPUCTUKHU
MOMYJISILIUH.
[IpakTnueckas pabora
Ne 2 «Iloncuér
IJIOTHOCTH MOMYJISALUN
Pa3HbIX BUJOB
pacTeHui»

47

O6o0maromuii ypok «
Opranusm u cpena
obuTanus.
DKOJIOTUYECKHE
XapaKTePUCTHKHU
BHIa»

48

CooOmecTBa
OpPraHU3MOB —
CTPYKTYypa U CBSI3H

bu6moreka [IOK
https://m.edsoo.ru/863
eb46a

49

OKOJIOTHYCCKHE
cucteMbl. Kpyrosopot
BEIIECTB U IOTOK
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/863
eb46a

50

OcCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI.
DKOJIOTHYECKHE
MMUPaAMHUIBI.

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

51

CBOJICTBa DKOCHUCTEM.
Cyxkueccus

52

IIpuposausie
3KOCHUCTEMBI

53

AHTpOHOFeHHLIe
OKOCHUCTCMbI

54

buopaznoobpazue —
OCHOBA YCTOMYMBOCTH
coo011ecTB

55

buocdepa —
riio0agpHas
SKOCHUCTEMA 3EMITU

bu6mmoreka [JOK
https://m.edso0.ru/863
ebb5e

56

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
o6uocdepsl

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



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

ebd16

57

OCHOBHBIE MHOMEI
3emuiu

58

YenoBeuecTBo B
ouochepe 3emn

59

3arpsizHeHue
Bo3nymHo# u BogHOM
cpenbl. OxpaHa

pecypcoB

60

3arpsi3sHEeHHE TIOYBBI.
HN3mMeHenne knumara.
3ammTa pecypcoB

61

Hpyrue rmobanbHbIe
9KOJIOTUIECKUE
poOIeMbI

62

AHTpOTIOT€HHOE
BO3JCUCTBHE HA
pacCTUTENbHBIN U
YKUBOTHBIN MU

63

Cucrema
MEpPONPUATHH TI0
OXpaHe >KUBOU
npupoasl Poccun

64

Cucrema
MEPOTNPUITHH TIO
OXpaHe KUBOU
npupoasl Kypckoi
obsactu

65

PanmmonanpHoe
MIPUPOIOTIONIE30BaHUE
U YCTOMYUBOE
pa3BUTHE

66

O0o001menue
« buocdepa-
riaobanpHas

9KOCHCTEMAY

67

Hrorosasa
KOHTPOJIbHAs paboTa

68

buonornueckue 3akoHbI
1 3aKOHOMCPHOCTH

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68
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