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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IL€JIEH, Ccoaep:KaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenugurke 6MOIOTUH, €€ 3HAUCHUH B MO3HAHUU KMBOU MPUPOIBI U 0OECTICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obuiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buosorus», onpenensier 00s3aTeIbHOEC MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMartepuasna ¢ y4y€Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaronuxcs.

B nporpaMmMe mo OuWONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIHLHOMN
NEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTHYECKOTO MBIIUIEHUS, IPEJCTABICHUN O 3J0pOBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOLIEHHEM K OKpY)Karolled MPUPOAHON cpeje.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJEIeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B NOBCEAHEBHOM JKU3HU JUIsl PELIECHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCJIe: NMPOQUIAKTUKN HACJIEICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
IFE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHMS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHainus3a
BJIUSHUSL XO35IMCTBEHHOM JESTEIIBHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHOJOTus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KoTopas npexanonaraer (GopmMupoBaHue y  0OydaromIuxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obGecrieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POpMUpOBaHMS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obecneynBaeT ycioBHs sl (pOpMUPOBAHUS
UHTCIICKTYaIbHBIX, KOMMYHUKAITMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYCHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY JJisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme II0
ouosnoruu.

OT160p coxepkanusi yueObHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaroluecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJI0oBeKa B OKpY Kalollled MPUPOIHON cpene, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTU4YecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEP KaHUsA, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
IEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMYecKoro 00pa3oBaHuUs.

CrtpykTypupoBaHue cojepx aHus y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIFOLIMHU. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIINE COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosiormueckas cuctema», «OpraHm3m Kak



Oouonornueckas cucremay, «CucremMa U MHOTroo0Opa3ve OpraHMYeCKOTO MUpPay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTimxkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorusi» Ha 60a30BOM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUM O OUOJIOTUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HayYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHU3AIluH, BBIAAIONMIUXCS OTKPHITHUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromUXCs TMO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Yy OOydJarIuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KMBOM MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHU;

dbopmupoBaHue y 0OyYaromMUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHI U arpOOHOTEXHOIOTHA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHHS YEIIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OESPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS] YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHCHHE TPUOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JI€BaHH.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusy», m3ydaemass Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOISAIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezielI0).

COIAEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykaMu, (uiiocopueid, ITUKON, 3CTETUKON U MPaBOM.
Ponr Ouonorun B (GopMHUPOBaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TIO3HAHUS KUBOUW TIPUPOJIBI (HAOJI0ICHHUE, SKCTIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U MX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaundne
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHU3alui OMOCUCTEM
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOIMYIALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYECKHI ), OnoC(EepHBIH.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyiasl JJHK.

Tema 3. XumMH4YeCKHUM COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJIJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpaJbHBIX BellecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU



CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUYHAs W
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomoruueckue
(yHKIUU OENKOB.

®epmeHTl — Ouosiormdyeckue kartanusatopel. CtpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHoctb. Kodepmentsl. Butramussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KCUprbd03a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl  (Kpaxmayi, TJIUKOTeH,
HesuTo03a). buonorndeckue GyHKUMU YTIE€BOAOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Huronorusa — Hayka o kietke. Kiietounas teopust — npuMep B3auMOAECHCTBHUS
uaeil 1 PakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHass >xuBast cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckmii ammapar,
cCUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl MpOoKapuoTHdeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIICTKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapat ['onbmxw,
mu30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KIETKH: MHUTOXOHAPHUHM, IUIACTUIBL.
[Ipoucxoxnenne MUTOXOHApUNM W TacTua. Bunmbl mnactun. HememOpaHHbIe
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue sjpa: saepHas o00JIouKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHue XHMHUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XMMUYECKUX JIEMEHTOB B )KUBOU IPUPOIE.



Tabmunbsl u cxembl: «llepuoamyeckas Tabauna XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIeKyYJbl BOJb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennosbie kucnotel. JJHK», «CTpoeHrne MoneKyIbl
AT®», «CtpoeHne 3yKapHuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJiA MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHUM, DKCIIEPUMEHTOB, MHUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

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

JlaGopatopHast pabota Ne 2. «J3ydeHue CTpoeHMsSI KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTrax U HUx
OTHCAHUE.

Tema 4. )KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeINIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMIIISIITUSL (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrMM B MOHUMAaHHUH
MeTaboau3Mma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHnToB
B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunte3. CBeroBas u TemHOBas (da3el (GoTocHMHTE3a. Peakmmu
dotocunTesa. DphekTuBHOCTH (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HAUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuyecknuii oOMeH B KileTke. PaciierieHne BelecTB, BbIACICHUE U
AKKyMYJIUDOBAHWE OJHEPrUM B KIETKE. OTalbl HHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHetwdeckoir mHbOpMaru B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKMCIOT. Pomb pubocom B
OonocuHTe3e Oenka.



Heknerounsie ¢popMbl ku3Hu — BUpychl. Mctopust otkpeitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHA M KU3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >XUBOTHBIX U YEIOBEKa, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynoneduura yenoseka (BY) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMsi, peBepTaza W uHTerpasa. lIpoduiaktuka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpel u cxembl: «Tunel nmuTanusy, «Metabomuzm», «MHUTOXOHIPHUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JIHK»,
«CTtpoeHune U QpyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukin Bupyca CIIN/a,
Oakrepuodaray, «Permnukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM S>KW3HEHHBIM TWKN KieTku. WHTepdasza m MuTO3.
[Ipoueccol, mpotekatomue B uHTEepdaze. Pemnmukamus — peakuus MaTpUYHOTO
cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemas rubGenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasr Gecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIIOpO0Opa30BaHKE, BET€TATUBHOE Pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

ITosioBOE pa3MHOKEHHE, €r0 OTIMYHS OT OECTIOIIOTO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuiMe Ha CTaAUSX MeHo3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHWs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U SIMYHUKHA. OOpa3oBaHWEe U Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrnepMaro30u], SHIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOEHMsI SULEKIETOK M CHepMaTo30u0B. OII0I0TBOPEHHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(3mMOpuorenes). Jtanbl SMOPUOHATBLHOIO PA3BUTHUS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HEmpsAMoe (JIu4uHOuHOE). BnusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumbelr u  cxeMbl: «@DOpMBbI Pa3MHOXKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTpEnapaThbl «CriepMaTo30U/1bl
MJICKOTTUTAIOIIETO», «SiIekneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJEb-alnmuiuKanus «JlegeHue KiIeTku», MOJEIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpONpenapaTax».

JlaGoparopHass pabora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHeTuku. Victopus pa3Butus reHeTUKU. Postb muronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan poCCHMUCKHX U 3apyOeiKHBIX
V4EHBIX B pa3BUTHE TE€HETHUKUA. MeTOoIbl TEHETHUKH (TUOPUAO0IOTHUECKUH,
LIUTOTC€HETUYECKUH, MOJNEKYISIPHO-TeHETUYeCKUii). (OCHOBHBIE T'€HETUYECKUE
NMOHATUA. [ 'eHeTHuecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnnaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOoo0pa3usi THOPUIOB TICPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHUsA. 3aKOH paCLICIJICHUS ITPU3HAKOB.
I'mnote3a ynctoTel rameT. [loaHOE M HEMOTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyroniee ckpemuBanue. Mcnonb3oBanue aHaIM3UPYOIIETO CKPEIIMBAHMS
JUTS1 OTIpEJIeSICHHsI TeHOTUIIa 0COOU.



CuemnieHHoe  HacneioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapyiieHne cueryieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAasi TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE OmpeAeieHrue mnosia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omoramMeTrHble W TreTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBocTh. BBl N3MEHUMBOCTH : HEHACIJICACTBEHHAS U HACJICICTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHON U3MEHUYUBOCTH. BapuaiimoHHbI psij ¥ BapuallmOHHAs KpUBasi.
Hopma peakunun npusHaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpoliecCc — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTH. MyTallMoOHHAasi U3MEHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUUMHBI MyTaIuidi. MyTtareHHble (akTOpHhI.
3aKOH rOMOJIOTMYECKUX PSA0B B HACAEACTBEHHOU n3MenunBocty H. 1. BaBuiosa.

Buesnepnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METO/Ibl T€HETHUKHU
YyeJIOBEKA: NreHeaJIOTHYECKUM, OJIM3HEOBBIN, [IUTOr€HETHUECKUM, OMOXUMHYECKHUH,
MOJICKYJISIPHO-T€HETHYECKHUIA. CoBpemeHHOe ONPEJICIICHUE reHOTHUIIA:
MIOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[T111P-anamu3a. HacnencTtBennble 3a0ojieBaHMS 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM NPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIC OOJIe3HHU.
Comatnueckne | TreHepaTuBHble MyTanuv. CTBOJOBbIE KIETKH. [IpUHIUMBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oose3Hel. Meanko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
T€HETHKU B TIPEOTBPAILICHUH U JICUCHUU T€HETUYECKUX 3a00JICBaHUI YeJIOBEKA.

JdemoncTpanum:

[loptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpEIlMBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAaCHICIUICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAaHUY, «Meiio3y,
«B3anMoIeCcTBUE AJIENBHBIX TE€HOB», «l'€HeTnueckne KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka mosa», «3aKOHOMEPHOCTH HacCeI0BaHUS,
CLHEIUVICHHOTO C ToJioM», «KapuoTumbl 4YeaoBeKa U KUBOTHBIX», «BHbI



M3MEHYMBOCTHY», «MonudukanrnonHas U3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymm KpoBu», «MyTalluOHHAsE U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-ammIMKaiuu «MOHOTHOPUIHOE CKpELIMBaHUE,
«HenonHnoe pomuHupoBanue», «Jurmbpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «pozoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHMS Y IPO30(HIIbI HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psiJla U BAPUAILMOHHOW KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceniekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLEcC. 3apOXkKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBwioBa 0 IMEeHTpax TMPOUCXOKACHUS UM MHOr00Opasus
KyJIbTYpPHBIX pacTeHuil. LIeHTpbl MpOMCXOXKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/bI CENEeKIIMU. MacCoBbI U MHIUBHUIYATbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas rtubOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE MOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU pACTEHUM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. Tallbl
co3ganusi pexomObunantHo JIHK wu TpaHcreHHwsix opranu3zMoB. Kierounas
nHxeHepus. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmumpel 1 cxembl: kapta «lIeHTpBI MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoMamHuX >XKUBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuit», «OTaanéunas rudpuanzanus», «Padborel akagemuka M. @. MBaHoBay,



«Ilomumnonaus», «OOBEKTbI OHOTEXHOJOTUM», «KileTouHblE KyJIbTYypbl H
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IUI0I0B U KOPHEIJIOA0B AUKUX (POPM U KYyJIbTYPHBIX
COpPTOB pacTeHuid, repOapuil «CenbCKOX03SCTBEHHbBIE PACTEHUSI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[IpennochliKu BO3HUKHOBEHHUS HSBOJIOIMOHHOW TEOPUM. IBOJIIOIIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHuE HBONIOIMOHHON TECOPHH HAa Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CeugerensctBa 3BONOUMHU. [laneoHTONOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONW JICTONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Gpiaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NIMUUs AMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomtonionHass teopus Y. JlapBuna. Ilpenmnochuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenaEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTD) u €€ 0OCHOBHBIE MOIOXKEHUS.

Muxkpososonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOLUU.

JBuxymme cuiabl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTalmOHHBIN
mpolecc M KOMOWHATHBHASI W3MEHYHMBOCTH. [lOMymnsiiMOHHBIE BOJHBI W JpEid
reHoB. M30s1ust U1 Murpanusi.

EctectBeHHbIii 0TOOp — HampaBiusoOmuii (Gakrtop dBomOIUU. DOpMEI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp(h 036l M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (GOPMBI
BHJ1000pa30BaHusl: reorpaduueckoe, 3K0JIOTHYECKOE.



MakposBosonus. DopMbl  3BOJIOLMM:  (puiieTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHasi, napajuienbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX NMpenakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagrdanys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlnunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K.
M. Bbap, O. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobIlin

NO3BOHOUYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EcTecTBeHHBI 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTanuoHnHas

U3MEHYMBOCTHY», «Apomopdo3bl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkymue cwibl sBomonuuy», «Kapra-cxema wMapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprCIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHuEe», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHUEe: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuleKiusa «[IpuMepsl 3alUTHBIX TPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOjenb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAs MOJETh
«CTpoeHuE TOJIOBHOI'O MO3Ta TTI03BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekiusi «DopMbI COXPaHHOCTU
UCKOIAEMBIX JKMBOTHBIX UM pacTeHuil», ™moaenp anmiukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, MyTanuu (GOpMbI KPbUILEB U
OKpacCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OTHI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU HA 3eMm.ie.

JloHay4dHble TPEACTABICHUS O 3apOoXKICHUU KU3HU. HayuyHble rumnoress
BO3HUMKHOBEHHUS XKU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEepUMEHTAIIbHOE MOATBEPAKACHUE XUMUUYECKOHN 3BoJIIoIMU. HavanbHbie 3Tanbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOJIIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxenckas u
nporepo3oiickas Hpbl.  llameosoiickas spa u €€ mnepuonbl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUHU.

Me3o30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaiiHo3oiickass »3pa u €€ mnepuoApl: MNaJICOre€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJIOrMYeCKuX MpoueccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M JKUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [T0osiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BONOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS Y€JIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOUCXOXKJAEHUU 4YeJIoBeKa. MeToabl u3ydeHus aHTponoreneza. (CxoacTBa u
pazIuyus YeI0BeKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHNUE YEJIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. HacnenctBennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYyia, MBIIICHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek mnpsMoxondmuu, YenoBek HeaHAEpTalbCkui, YesoBek
pasymHbIi. Haxonku ucCKOmaeMbpIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJCHHOCTH  TPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHEYHOM cucTeMbl», «Pa3Butune
OpraHM4eckoro mupa», «PacrturenpHas kieTtka», <« KuBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHME AaHATOMUYECKHX YEepT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOpa3HbIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «JlpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeueCKne pace».

O6opynoBaHue: myisbkn - «lIpoucxoxknenue  denoBeka»  (OFOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTallblla, KPOMAaHBOHIIA), CJIECTIKU WIH
M300paXKeHUs KaMEHHBIX OpYJIUid MEepBOOBITHOIO ueloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHOJoruyeckas Ta0numa, Koyuiekiuusa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas padorta Ne 1. «M3ydyeHne ucKomaeMblX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX).

OKcKypeus «IBONIOLUS OPTraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WK KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KaIas cpeaa.

DKoJIOrUs KaK HayKa. 3ajaud U pa3feibl IKOJIOTMU. MeToIbl SKOIOTrHYECKUX
UCCIIEN0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAas, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue ¢akTopel. Knaccuduxamus 3KoJOrHYECKUX (PaKTOpoB:
abnotuyeckue, OMOTHYECKHE M AaHTPOIMOreHHble. JleficTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

AbGuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JEWCTBUIO  aOMOTUYECKUX  (DAKTOPOB.
buonornueckue puTMBI.

buotnueckue (bakTopHI. Bungnr OMOTHUYECKUX B3aMOJICICTBHUI
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJEHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMKU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MONYJISIUU U €€ PeryJIsius.

JdeMoHcTpanum:

IToptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®Doronepuoauam», «llonmymamumn», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU TOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

JlabopatopHas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeycay.

[Ipaktuueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLUN pa3HbIX BUAOB
PaCTEHHI.

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OWOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OMoLIEHO3E.

Dkosiorudyeckue cucteMbl (dkocucTembl). lloHstue 00 »dKocucreme W
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHThl 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMileBble 1EeNu U CeTH.
OcHOBHBIE TOKa3aTelu SKOCUCTEMBI: Ouomacca, HPOAYKIHUSA. DKOJIOTHYECKUE
OUPAMUIBL:  TPOAYKIUH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJsiius, pa3surue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMa XBOWHOTO
WJIH IIUPOKOJIUCTBEHHOIO JIEca.

AHTpOIIOreHHbIE  DKOCUCTEMBL.  ATpOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycrToiunBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynknun. OcobeHHOcTH OHOcPepsl Kak
riobabHOM 3KocucTeMbl. [[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOreoXUMHUYECKHE ITUKIIbI 3JIEMEHTOB (yriiepoaa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenosedecTBO B Onocepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIC YKOTOTHYECKHUE TTPOOTIEMBI.

CocyiecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHnue
O6uopazHooOpasusi Kak OCHOBa yCToWunBOCTH Ouocdepsl. OCHOBA palMOHATBHOTO
yIpaBlIeHUs TPUPOJHBIMU pecypcaMd M HX UCHOJb30BaHUE. JlOCTHKEHHS
OMONIOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmectBay, «llenum nuTtaHus», «IKOJOTHUECKAs MUPaAMUJIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOWHOrO  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA OpupoAy», «BaxueWmme HMCTOYHUKHU
3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «IlouBa — BaxkHelIlas COCTaBIsrONIas
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiii d3¢dexTy, «DakTopsl
paauoaKkTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne kuzHu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: Mojenb-ammIukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHmx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu UM KOJJIEKLIUH pacTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKMM TpPYIIIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepannu, H300paxeHUs OXpaHSEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[IPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycranaBnmuBaiOTCid TpeOOBaHUS K pe3yibTaTam
OCBOEHHMs  OOydarolMMHUCS IpOorpaMM  CpelHero oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYAIOUIUMUCST POCCUUCKOMN
rpaXkJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAMM K OOYy4YeHHUIO  OHWOJIOTHH,
IieJICHAIIPaBICHHOE pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATMIMN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTHU CTaBUTH 1€ U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHS MpeaMeTa «buonorus» IOCTUTAOTCS B
€IMHCTBE Y4YCOHONW W BOCHUTATENIBHON JEATEIIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMH, TPHHATBHIMH B OOIIECTBE MpaBUIAMHU M HOPMaMHU
MOBEJCHUS U CIOCOOCTBYIOT TMIpPOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TO3UIHUM JIMYHOCTH, MATPHUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPYJa U CTApPIIEMy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOTO0 OTHOIICHUS K KYJIbTYPHOMY HACIECAUIO HU
TpaAuIHAsIM MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KaIOIIEH Cpee.



JInuHOCTHBIE pe3ysbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpPaBJICHUN
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb TPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA W TTPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUU yY4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BBITIOJHCHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEACNATh COOCTBEHHYIO TMO3MIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM )KU3HHU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COIIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOJIHEHUS
yu4eOHBIX, TI03HABATEIbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIEHWS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TPaKTaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a cBOM Kpai, cBOWO PoanHy, CBOU S3BIK W KYJIBTYpPY,
MIPOLLIOE U HACTOSALLEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IMTPUPOAHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHe OHMOJOTHM, TMOHUMAHUS 3HAYECHHS OWOJOTMHM B TMO3HAHUU 3aKOHOB
MIPUPO/IbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

uaerHas yOexJI€HHOCTb, TOTOBHOCTh K CIYK€HHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

OCO3HAHUE JTYXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MOBEICHHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
POSIBIIATH KaYECTBA TBOPUYECKOM JIMYHOCTHY;

5) ¢pusnyeckoro BOCIUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbS H
IMOLUMOHAJIBLHOIO 0JIATONMOJTYYHs:

NMOHUMAHUE U peanu3alus 370pOBOro H 0Oe30MacHOro ooOpasza KH3HU
(3mopoBoe  TUTaHHUE, COOJIFOJCHWE THUTHEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOT'O M KOMIIETGHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAWBUIYAIbHOTO W  KOJIJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMAIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yHOTpeOIeHUS
AJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTB K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTHUBHOM JEITECIBHOCTH TEXHOJOTHMUYECKOM M COIHAIILHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEILHOCTD;

MHTEpEC K pasnuyHbiM cepaM MpoPecCHOHANBHON ACSTEIBHOCTH, YMEHHE
COBepIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud ©  Peain30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS

AKOJIOTUYECKH 11e71ecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: HPHOOPETEHHE ONBITA
IUIAHUPOBAHUS TIOCTYIKOB M OLEHKM HMX BO3MOMHBIX IOCJIEICTBUM IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJI00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOsieM U MyTel HX
pelIeHHUS;

CIIOCOOHOCTh UCIOJIB30BaTh MpPUOOpETaeMble MNpPU U3YYEHUH OHOJOTUH
3HAHMSI W YMEHUS TMpU PEHIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TMpaBWJI  TOBEJAEHUS B TPUPOJIE,
HAIpaBJIICHHBIX Ha COXPAHEHHE pABHOBECHS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JEHCTBUM, TMPUHOCAUIUX Bped  OKpYKarolen
OPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
MOCJIEJICTBUS MPEANPUHUMAEMbIX IEUCTBUI U MPEJOTBPAILATh UX;

HAJIMYME Pa3BUTOTO PKOJIOTMUYECKOT'O0 MBIIUICHHUS, YKOJIOTMUYECKOU KYIbTYpHI,
OTbITa NS TEeIbHOCTH HKOJIOTUYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHUKATUBHOM W COLIMAIBbHOMN
NPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOMN NEATEIHLHOCTH IKOJIOTHUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE $I3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM Kak HayKH, OCO3HaHUs €€ poiu B
(GbopMHUPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
NpeICTaBlIeHUs 00 OKpYXKAIOIIeM MHpE KaK O €JIMHCTBE MPHUPOIbI, YEJIOBEKa H
o0miecTBa, B IO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHU MNpoliIeM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTH OMOJIOTHMHU JJIsi COBPEMEHHOH IMBWIN3ALNU:
o0ecrieyeHus: HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MpPoOJIEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKHX MPOOIEM U
o0ecriedyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  paIlMOHATBHOMY
MCIOJb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (POPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYyYEHUU OHOJOIMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUs OOLIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHOM IpaMOTHOCTU oOydaromuxcs, (GopmMupyeMoit
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBJICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHM,
yMEHHE JelaTh OOOCHOBAaHHBIC 3aKJIIOYEHHS HAa OCHOBE HAay4HBIX (PAKTOB H
MMEIOIUXCS JaHHBIX C LEeJIbI0 TOJTYUYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUA IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsIX;

OCO3HAHHE LEHHOCTH HAYYHOM JIEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOCHUS yueOHOro mnpeamera «buosorus»
BKJIIOUAIOT: 3HAUMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEIUPUKY METOJO0B TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, 3HEPTus, SIBJIICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClieloBaHre,  HAONMIOJeHue, M3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIbHbIE y4eOHbIe JneicTBUs (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH H  COIMAJIBHOH KOMIICTCHIIMA OOYYarOIIHUXCS, CIOCOOHOCTH
oOyJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIC,

MHPOBO33PCHUYCCKHE 3HAHWS W  yHUBEpCaJdbHbIC y4eOHBIC JCHCTBHSI B
[I03HABATEJILHOU U COLIMAJIbHON MPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSCHHSI IPOTpaMMBl CpEIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBiaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
AEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYecKHe JeHCTBUSA:

CaMOCTOSITEILHO  (OPMYNIMpPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

KCTIOJIb30BaTh IPH OCBOCHHHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCu(UKAIINU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUN (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU TOHATHUSIMU);

ONMpeNeNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJOTMYECKUE MOHATHUS A1 00bsICHEHUS (DaKTOB U SIBJICHU I
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUUS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa JUTSE npe/iCTaBIeHUs
CYILIECTBEHHBIX CBSI3el M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  MPOTHUBOPEYMH  Pa3HOTO  POJA,  BBISABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJEeMBbl C y4E€TOM aHajau3a MMEIOLIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH JESITEIIbHOCTH;

KOOpJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIeI0BaTeIbLCKHE TeHCTBHA:

BJIa/IETh HABbIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM U TPOESKTHON JI€ITEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHBIE BUJIbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAaHMSI, €r0 HHTEpPHpeTaluu, NPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THN MBIIUICHHS], BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh # (OpPMYIUPOBaTh COOCTBEHHBIC 3aJadyd B 0Opa3oBaTeIbHOU
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

BBISIBIIATH MPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIIeHMs, HaXOJIUTh apryMEeHThI JJIsl J0Ka3aTelibCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEIICHHUS;

aHAJM3MPOBATh IMOJYYEHHbIE B XOAE pEUIeHUsA 3a/laud pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;



OCYILECTBIISTH IIeJIEHANIPABICHHBIM MMOUCK TMEPEHOCa CPEICTB U CIIOCOOOB
NercTBUs B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTH 3HAHHUS B IMO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aThTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIMH (TEKCTE Y4eOHOTO
nocoOusl, HAy4YHO-TIOMYJSPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBapsAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JMaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHBOCTD;

(GOpMyIHPOBATh 3aMPOCHl U MPUMEHATH PA3JIMYHBIC METOIBI MPU TIOUCKE U
otbope Ouomornueckoit uHGOpMaIUU, HEOOXOIUMON JJIsl BBITIOJIHCHHS YU4EeOHBIX
3ajad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHMS Pa3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpe/ICTaBICHUS
Oounonornyeckoil nHbopMaluu (CXeMbl, rpaduKy, AUArpaMMBbl, TaOIHIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpeAcTBa Npu paboTe C
Oumosiorndyeckor mHMOpPMaNKMEH: TPUMEHATh XUMHYECKHe, (Qusnveckue u
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HATJISTHOCTH;

BJIQJICTh ~ HABBIKAMHU  pACIO3HABAaHUS M 3alUTHl  WHGOpMAIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajgeHue YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMU J1€CTBUAMM:

1) o01enume:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMon
3a/lauu, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTH IIEPETOBOPHI;



BIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJCHUCTBUS, MOHUMATh
HaMEPEHHUS IPYTUX JIIOAeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas J1esITeJIbHOCTD:

MOHUMAaTh U MCMOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIWBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHMsI TPYITOBLIX ()OPM B3aMMOJICHCTBUS MIPU PEIICHUH YU4eOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUMA C y4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJUICKTHUBRA,;

NpUHUMATh  II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacrpenensaTh pPojad C Y4€TOM MHEHHMM YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHWBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMH HOBU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

OBiajieHUe YHUBEPCAJTBHBIMH PEryJSTUBHBIMHU NeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIS BBISIBICHUS MpPOOJIeM M UX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BBIOMpATh HAa OCHOBE OMOJOTHYECKUX 3HAHUUN I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JCHCTBUSAX M MOCTYNKAX MO OTHOIIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATH MO3HABATENIbHYIO NI€SITEIbHOCTD, BBISIBISAThH
mpoOIeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIBHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH PEHIeHUsT NOpoOJeMbl €  y4ETOM
MMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEAIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOIO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSABICHUIO LIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIY YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJ€Th HaBbIKAMHM  TIO3HABAaTEIbHOM  pedieKkcuu Kak  OCO3HaHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

3) npuHATHE Ce0NA U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYrUX HA OMINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULMU JPYTOro 4eJI0BeKa.

INPEJMETHBIE PE3YJIBTATBI

[Ipenmetnblie pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienuduieckue s yaeOHoro nmpeamera «bromorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETALIMHU U
peoOpa3oBaHUIO 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYyalUsX, a TaKKEe B pPEabHBIX
KU3HECHHBIX CHUTyallMsIX, CBSI3aHHBIX ¢ Ouosiorweil. B mporpamme mnpeameTHbIe
PE3yNbTATHI IPEICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUA ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAayK, B (POPMUPOBAHMUH COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAILHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
KW3Hb, KJIETKA, OpPraHu3M, MeTabonu3M (OOMEH BEIIeCTB M IpeBpalliecHUe
SHEPI'uM), TOMEOCTa3 (CaMOpEryJAlMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,



CaMOBOCIPOM3BEICHNE (PENPOAYKIUSA), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTUYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, ILEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOTrooOpas3us u
MPOUCXOXKIEHUS KyJIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpeaensiTh rpaHUIIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJIYYCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUHA, TEOPUN M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHUu3MOB, OCOOEHHOCTH
IpoIecCOB: 0OMEHa BEUIECTB M MPEBpAIlleHUs] YHEPTruu B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHMS, PAa3MHOXKEHHs, WHAUBUAYAJHLHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOJIOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOU
KU3HA C LEJIpl0 oOecrieyeHus O€30MacHOCTH CBOETO 3I0pPOBbS U 3I0POBbBS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaOIIEH
NPUPOJHON Ccpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTUH TUIst palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHUE peliaTh JJIEMEHTApHbIE TEHETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUAHOE CKPEIIMBAHUE, CLEIJIEHHOE HACIEJOBAHUE, COCTABIISATH CXEMBI
MOHOTMOPHIHOTO CKpPELIMBAHMS Ul NPEICKa3aHHUs HAcJIEIOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJNHATh J1a0OpAaTOpPHBIE W MpaKTUYECKue paboThl, COOII0JATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAayYHbIEe 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MAacCOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepuaibl), STHYECKHE acCleKThl COBPEMEHHBIX HCCIIEIOBaHUM B OHOJIOTHH,
MEJIULMHE, OMOTEXHOJIOTUH;



YMEHHE CO037aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIECHMS,
000011ass OMONOTUYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeamerHble pe3ynbTaThl OCBOeHUs1 yueOHoro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAJIE POCCUUCKUX M
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
rPaMOTHOCTH Y€JIOBEKA JJIsS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHUE PACKphIBATh COJEpPKaHUE OHOJOTMYECKUX TEPMHUHOB M TOHSITHN:
BU/I, TIOMYJISAIMS, TeHOPOH I, IBOJIIOIMS, ABUXKYIIHUE CUIIbI ((haKTOPHI) SBOJIOIUH,
OPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa30oBaHUE, HKOJOTHYECKUE (DAKTOPHI,
OKOCUCTEMa, TMPOAYLEHTb, KOHCYMEHTBI, PEAYLEHTHI, 1EeNu  MUTAHUA,
IKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYECKHE TeopuH (dPBOJIOLMOHHAs Teopus Y.
JlapBruHA, CHHTETHYECKas TEOpUsS DBOJIIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHus TJIaBHBIX HalpaBICHUNU H
nyteit sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENEIATh TPAHULIBI UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHu3alys U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSICHEHUE IMOIYyYEHHBIX
pPE3yAbTAaTOB, WCIIOJIb30BAaHHBIX HAaYYHBIX MOHSATHUW, TEOPUl W 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALNHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BUA000pa30oBaHMs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M IMOTOKA JHEPTHMM B DSKOCHUCTEMAX, AHTPOIIOIEHHBIX HW3MECHECHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U OHWOTCOXMMHYECCKUX
LUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYCHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUUYECKUX PELICHUN B MOBCEJHEBHOU
KU3HU C LeJIbl0 oOecredyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS U 3I0POBbS
OKPY’KaIOUIUX JI0JIeH, COOIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH



OPUPOTHON Cpelie, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTHKCHUIM
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BaHNUS;

YMEHHE peliaTh dJIEMEHTapHbIe OWOIIOTUYECKUE 3aJaud, COCTABISATH CXEMBI
MepeHoca BEIEeCTB U DHEPTUU B IKOCUCTEeMaxX (e MUTaHus);

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MAacCOBOW MH(OPMAINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  TMPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UITHUIO;

yMEHHE CO037aBaTh COOCTBEHHBIC ITMCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011as1 OMoOrnYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIH30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeioB U TeM nmudpoBLIe
Ne n/m P Konrpoasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CHCTEMEI U UX OpraHu3ausl 1 bubmiorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
bu6 OK
4 KusHeneaTeabHOCTh KIETKHA 6 nommorexa I
https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41¢292
bu6 K
8 Pe3epBHOE BpeMst 1 uomorexa O
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 0 4




11 KVIACC

KojaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHue pa3aejioB H TeEM nudpoBLIe
Ne n/n P Konrtpoiasbnbie | IlpakTuyeckue (1upp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmmorexa [OK
P pyxatom pen https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6 OK
5 PesepBHoe Bpemst 2 nomrotexa [
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnonp30BaHne pa3IndYHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPH N3yYEHUHU
OMOJIOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI | bubmuoreka [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bub OK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 nommoreka L
https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTalasbl)»
b K
7 VYraesoasl. JIunuasl 1 nGmroTexa O

https://m.edsoo0.ru/863e6870




bubmuoreka [JOK

8 Hyxneunossie kucnotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hctopus u meToapl U3ydeHUs bubmmorexa [{OK
Kkietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ienoctHas kuBas
cucrema
CtpoeHnune 7yKkapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTTHCAHHECY
bu6mmoreka [IOK
12 OOMeH BemeCTs nim MeTabo M3M https://m.edso00.ru/863e766¢
13 ®oTOCUHTE3. XEMOCHHTE3 bubmorexa OK
https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTuueciuii oOmen https://m.edsoo.ru/863¢7aae
’KuszHeHHbIN IMKI KISTKU. [{enenue
KJIeTkH. MuTto3. JlaboparopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlIKa JIyKa Ha
FOTOBBIX MUKpOITpEraparax»
16 buocunres Oenka. Peakims bubmuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancasmus — OuocuHTe3 Oenka bubmiorexa LIOK

https://m.edsoo.ru/863e796e




13 Hexnerounsie hopmbl )KU3HA — bubmumoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmmorexa [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHHeE.
21 JlabopaTtopnast padota Ne 4 0.5 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBAHUS
bu6mmoreka [JOK
24 MpU3HAKOB. MOHOTHOpHIHOE
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UrUOpUIHOE CKpEelMBaHuE. 3aKOH
A U betl bubmuorexka [JOK
25 HE3aBUCHUMOI'O HACJIEJOBAHUsA
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemieHHOE Hacle10BaHKe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnunoreka [JOK

MOHOTHOPUHOTO U AUTUOPUHOTO
CKpEeIUBaHUs Y IPO30(UITBI HA
TOTOBBIX MUKpPOIIpenapaTax»

https://m.edso0.ru/863e8c60




7 I'eneruka nmona. HacnenoBanue | bubmuoreka [JOK
IIPU3HAKOB, CLEIICHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60
HN3menunBocth. HenacneacteenHas
M3MEHUYMBOCTB. JlaboparopHas

)3 pabora Ne 6. N3yucuwne 1 0.5 bubnmoreka [JOK
MO (UKAITIOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOIO psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota No 7. 1 0.5 bubmuorexa [JOK
«AHaM3 MyTanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOITpENapaTax»

30 I'enetnka yenoBeka 1 Bubnmorexa [IOK

https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO

31 teMe «HacnencTBeHHOCTh U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmmorexa [TOK

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

13 MeToabl 1 JOCTHXKEHUS CETICKIIUNT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHo0THS Kak OTpacib | bubnunoreka [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
N bubnuoreka [JOK
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1
https://m.edsoo.ru/863ea20e
) Hcropus pasButHs NpeacTaBiIeHUN | bubnuorexa [JOK
00 »BOTIOIINH https://m.eds00.1u/863e¢9570
bu6moreka [IOK
3 MukposBoito 1
HKPOIBOTHOLIA https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak d7eMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJIIOIHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIOH»
5 JIBKyIue cuitbl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 EctectBe it 0TO e 1
CTCCTBEHHEIT 0TOOP M ero Gope! https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanHue. JlaboparopHas | 0.5 bubnunoreka [JOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
g Hanpasnenus u nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BOTIOIUN
10 Ucropust xu3Hu Ha 3emiie 1 METOAbI
€€ N3y4YCHUS
1 ['mnoTe3bl NPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButne xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IIepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHne HCKOTIaEMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIUSIX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIE bubnunorexa [JOK
aJlalTaliy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE bubmmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubnuorexa [JOK
23 buoTtnyeckue GakTopsl nomrotrexa [
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «Iloacuér mmoTHOCTH 0.5
MOMYJISILIUKM pa3HBIX BUIOB
pacTeHui»
)5 Coo01iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuorexka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bu6nuoreka [IOK
3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B bnochepe 3emiin 1
13 CocytiecTBoBaHUE MTPUPOIBI U | bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHbIit ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIJMYECTBO YACOB I1O 34 )5

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHMK O MECTE€ W POJM OHUOJOTUU B CHUCTEME
Hay4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJOBEKa MJI PEIICHHS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAaMOBOCIPOHM3BEICHUE (PETPOIYKIINS),

HACJIC€ACTBEHHOCTh, UH3MCHYHUBOCTL, POCT U PAa3BUTUC

YMeHue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHru3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTEC3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaTh BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIPHU3HAKH BHPYCOB, KIICTOK
IMPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
IMpEBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTE3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHUA, WHAUBUAYAJIIbHOTO Pa3sBUTHUA

opranusMa (OHTOT€HE3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX mpouecCoB U SIBJ'IGHI/If/'I, I IIPUHATUSA TPAKTUYCCKUX
pelIeHN B TOBCETHEBHON )KHU3HH B LIEJsIX oOecrieyeHus 0e30macHOCTH
CBOETO 3710POBBS M 37I0POBbSI OKPYKAIOLIMX JIIOJIeH, COOI0ICHNST HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpPYXaIoIIel  MPUPOIHON

HCIIOJIBb30BaHUA

cpene;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBaHUE, CIEMJICHHOE HACJIeIOBAaHHUE, COCTaBIIATH
CXeMbl  MOHOTHOPHIHOTO

CKpCHIMBaHUA JJIsL npeackazaHusa

HacJI€aOBaHUWs ITPU3HAKOB Y OpTaHN3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu pabore ¢ y4eOHBIM U JabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIbI);
STHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIeIOBaHUIl B OHOIOTHH,

MeauIMHe, OMOTEXHOJIOT U

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ass 6MoJIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CPeHEro 001ero oopa3oBanus

CchopMupOBaHHOCTh 3HAHUI O MecCTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHHBI MHpa U Hay4yHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAJIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakxTopsI, IKOCHUCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTHYECKUE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYECKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apopiieBoro cxojactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M.  Bepnanackoro), ompenensTb  IPAaHULBl  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTUH
(Habmro/leHNe W OIMMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBIICHUN;
OpraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEJIMYUHAMH, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NpU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOLIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHON U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue NpUMEHSTh TOJNy4YeHHbIE 3HAHUS IS OOBSCHEHHS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTHYECKUX
pelleHui B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOET0 37I0POBbS U 37I0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYXalolled MpUpOAHON  cpene;
MOHUMaHHE HE0OX0IMMOCTH MCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ OouoJorun AJI1 paiuOHAJIBHOTO IMPUPOAOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMBbI IIEPEHOCA BCHICCTB U DHEPTHU B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJHATH J1a0OpaTOpHblE U MpPaKTUYecKue pabdoTshl,
coOmonark npaBuiaa npu pabore ¢ y4yeOHbIM U JaOOpPATOPHBIM

obopynoBaHueM




YMeHHe KPUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTMYECKOTO COJEPKaHMs, BKIIOYAIOIIYIO [ICEBIOHAYYHbIC 3HAHUS

13 pa3nuyHbIX UcToyHUKOB (CMMU, Hay4dHO-nONYyJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIE HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHM COOCTBCHHYIO
MO3HIIHIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJIOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJIBKUX UCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar OuoIorun

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

buosiorus kak Hayka

1.1

buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonormu B (QopMHUpOBaHUU

COBPEMEHHOU HaydHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAYK

1.2

Metoapl TO3HAHUS JKUBOW TPUPOABI (HAOTMIOACHWE, SKCIIEPUMEHT, OINHCAHHE,
M3MEpeHue, Kiaccuukaius, MOJEIUpPOBaHUE, CTaTHCTHYecKas o0paboTka

JTAHHBIX)

JKuBble cCTEMBI U X opraHusanunsa

2.1

JKuBwie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHusi Omosiorumu. CBoCTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUECKUN, KIIETOYHBIMH,

OpraHU3MEHHbBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIH, 61ochepHbIi

XHUMHYECKHM COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMHUYECKHUM COCTaB KIJICTKHM. XHMMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boma wu MHUHCPAJIBHBIC BCIICCTBA. CDYHKI_[I/II/I BOJAbI H

MHUHCPAJIBbHBIX BCIICCTB B KIICTKC. HOI[I[ep)KaHI/IC OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHCIOTBI — MOHOMEpBI OEIKOB.
He3ameHuMble M 3aMEHUMbBIE aMHUHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
VYpOBHU CTPYKTYpbI O€IKOBON MOJIEKYIbl (IepBUYHAs, BTOPHUYHAs, TPETUYHAS U
YeTBEPTUYHAsl CTPYKTypa). XHUMHYecKHe cBoiicTBa OenkoB. buonormueckue
(GyHKIMHU OENKOB.

depMmeHTbl — Omosiornueckue Katanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN

LHEeHTp, cyOctpartHas crneunpuuyHoctb. Kodepmentsl. Buramunbsl. Otinuus




(hepMEHTOB OT HEOPTraHUYECKHUX KaTAIN3aTOPOB

33

VYraeBopl: MOHOCAxXapuabl (IJIIOKO3a, pubo3a U 1e30KCupru003a), AUcaxapubl
(caxapo3a, JlakTO3a) W MOJUCaxapuabpl (Kpaxmay, TJUKOIEH, LEeJUTI0I03a).
Buonornyeckue GyHKIIUN YTIEBOIOB.

Jlumuapl:  TpUrIMUEpUABI,  cTepounbl,  ¢ochomununel.  [mapoduisHO-
ruapodoOHbIe CcBoOiicTBa. buonormueckne ¢GyHKmu JmnmuaoB. CpaBHEHHE

YrijeBo40B, OCJIKOB H JIMIIUI0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxnennossie kucnotsr: JJHK n PHK. Hykieornibl — MOHOMEpBI HyKJIEMHOBBIX
kuciot. Crpoenne u Qynknuu JIHK. Crpoenne u ¢ynxkumum PHK. ATO:

CTpoeHue U PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo 1l u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOlue NMpU3HAKU KIIETOK: 3aMKHYTas
HapyxHasi MemOpana, mojekynasl JJHK kak renernueckuii ammapar, cucrema

cuHTe3a Oelka

3.7

Tunsl keTok: sykapruoTuyeckas U npokapruotudeckas. OCOOEHHOCTH CTPOECHHS
npokapuoTnueckoi  kietku. Kierounas crenka Oaxtepuil.  CrpoeHue
JYKAPUOTHYECKOW KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >KUBOTHOW H

TpUOHOMN KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, IJIMKOKaIMKC, HX
¢bynakuuu. [Tnasmatnueckas memOpaHna, e€ cBoiicTBa U ¢pyHKImH. [{uTommazma u eé
opranouipl. OgHOMEMOpaHHbIE OPraHOWbl KJIETKU: HJIOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIICTKH:
MUTOXOHAPUH, TUIacTUAbL. [IpoucxokieHne MUTOXOHIpPUN M MiacTul. Bujel
wiactua. HememOpanHble opraHouibl KIETKU: PHUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KIT'YTHKH. (DYHKLII/II/I OpraHouJ0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynsaTtopHblii nHeHTp KieTku. CTpoeHue sapa: saepHas 000JIOuKa,

KapuoIuiasmMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMH

3.10

TpchnopT BCIICCTB B KIICTKC

H(I/ISHG,HGHTCHLHOCTB KIICTKHU

4.1

OOMeH BemiecTB, WM MeTaboJM3M. AcCUMUIIANUS (TUTACTHYECKHH OOMEH) H
TUCCUMUIIALUSA (PHEpreTHUeCKuid OOMEH) — JIB€ CTOPOHBI €JMHOrO Mpoliecca
meTabonu3ma. Tumsl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbIid. Pomb

(I)epMeHTOB B OOMEHE BCIICCTB U NIPCBpAICHUN SHEPTUU B KIICTKC

4.2

®dotocunTe3. CBeToBast U TeMHOBas (a3bl (poTocuHTe3a. Peakiuu poTocunTes3a.
D¢ dextuBHOCTH (PoTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a Ul JKU3HU Ha 3eMie.
Bnusaue ycnmoBuii cpeapl Ha (OTOCHHTE3 W CHOCOOBI TOBBILICHHUS €rO

MPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUI.




XemocuHTe3. XEMOCHUHTE3UpYIOLe OakTepuu. 3HAYEHUE XEMOCHHTEe3a IS

JKU3HHU HA 3emiie

4.3

DHepreTuyecknii OOMEH B KieTKe. PaciiernuieHue BelecTB, BBIICICHUE U
AKKyMYJIMPOBAaHHWE OHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buapl. KuciopomHoe OKHCIIEHHE, WIH KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTETUIECKOTO OOMEHa

4.4

Peakiiun matpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanms
TeHEeTUYeCKOi WHpopManuu B KiIeTKe. ['eHeTHdeckuid KOJ M €ro CBOICTBA.
Tpanckpunuuss — marpuunblii cunre3 PHK. Tpancnsiuust — GuocunTe3 Oenka.

KoaupoBanue amunokucnot. Posis pubocom B 6uocuHTE3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeitus BupycoB (I.U.
WBanoBckuit). OcoOEHHOCTH CTPOEGHUS M JKU3HENEATENbHOCTH BHPYCOB.
bakreprodarn. bonesnm pacreHuid, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc ummyHonepunurta yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHEHHS BUPYCHBIX 3a00JI€BaHUIA

PasMHOXkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, wiM >KU3HEHHBIM 1WKI KieTku. MHTepdaza u Mutos.
[Ipouecchl, nmpoTekatomue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cuateza JIHK. Ctpoenme xpomocom. XpOMOCOMHBIA Ha0Op — KapHOTHIL.
JluniouHBIK W TAlUIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
HuTonornyeckue OCHOBBI Pa3MHOKEHHMSI W WHIUBUIYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenue xierku — muto3. Cragum mutosa. I[lpouecchl, mpoucxonsdiue Ha

Pa3HbIX CTAAUAX MHUTO34. buromornueckuii CMBICII MHUTO3a

52

(DOpMBI PAa3MHOKCHUA OPraHU3MOB! 0ecroJioe U IOJIOBOE. BI/I,Z[BI OecIoJIoro
PaSMHOXCHUA: OCJIICHHUE HaJABOC, IIOYKOBAaHHWC OAHO- W MHOTI'OKJICTOYHBIX,
cnopoo6pa303aHHe, BCTCTATHUBHOC PAa3MHOKCHHUC. I/ICKYCCTBCHHOC

KIIOHUPOBAHUEC OPraHnu3MOB, €Io 3HAUYCHUC JJI CCIICKIINH

5.3

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYUS OT OECIT0JI0TO0.
Meiio3. Cramuu Meio3za. Ilpoueccel, IpoucXonsdlUue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buosorudeckuii cMmbIca u

3HaUYeHue Meio3a

54

I'ametorenes — mpoiiecc 0O6pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [lo0BEIE
JKeJe3bl: CEMEHHUKH U AnYHUKUA. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SilleKlIeTka) — cuepMmaToreHe3 u ooreHe3. OcobeHHOCTH

CTPOCHHA SIAIEKJIETOK U CIIepMaTo30U10B. OHHOI{OTBOPCHI/IG. HapTCHOTeHCB

5.5

WunuBugyanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE




(aMOpuorenes). DTamnbl SMOPUOHAILHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobienHue, racTpyisiuus, opraHoreHes. [locramOpuoHansHoe pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHUS: MPSAMOE, HENpsAMoe (IMYuHOYHOE). BrusiHue
CpeIbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u paszButne pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaauu pa3BUTHA

HaCJIeI[CTBeHHOCTI) 1 USMCHYMBOCTb OPraHMU3MOB

6.1

[Ipeamer u 3agaum resetuku. Vicropus pa3BuTus FeHETUKH. Briax poccHCKuX
n  3apyOeXHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHMKU. MeToapl TeHeTHKH
(TuOpUIOTOTHUECKUH, UTOT€HETHYECKHU, MOJICKYJISIPHO -T€HETHYECKUT ).
OcHoBHbIE TeHeTHUECKUE NMOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIOIb3yeMas B

CXeMaxX CKpEUIMBAHUI

6.2

3aKOHOMEPHOCTH HAaCJeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eIuHOO0Opa3us THOPUIIOB TIEPBOTO
nokojeHus. [IpaBwio JOMUHUpPOBaHHUSA. 3aKOH pacCHICTJICHUS TMPU3HAKOB.
I'unoresa ynctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpelirBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBaHUS MPHU3HAKOB.
[uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUS. AHaJIU3UpYOIIee
ckpenuBanue.  lcnosib30BaHME — AQHAJIM3HUPYIOLIETO  CKpELIMBAHUSA IS

oTpeieJICHUsI TEHOTHIIa 0COOU

6.3

CuemieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HaCJIeJJOBaHUIO TIeHOB. HapyiieHue cuemjeHuss T€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAasi TEOpUsSl HACIEACTBEHHOCTH. | eHeTuueckue
KapThl.

I'enetuka mnona. XpoMOCOMHOE OIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpoOMOCOMBI. ['OoMOramMeTHble M TeTeporaMeTHble OpraHusmbl. HacnempoBanue

IMIPHU3HAKOB, COCIVICHHBIX C ITIOJIOM

6.4

H3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACHIEACTBEHHAs M HAcCIEACTBEHHAs.
Pone  cpempl B HEHAcHeACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(MUKAIIMOHHOH W3MEHUYMBOCTH. BapwalMoHHBIA psii ¥ BapUallMOHHAs
kpuBass. Hopma peaknum mnpusHaka. KonudyecTBeHHblE M KaueCTBEHHbBIE

IIPU3HAKH U UX HOPpMa pCaKInuu. CBoiicTBa MO,Z[I/I(I)I/IKaI_[I/IOHHOI\/’I U3MCHYHUBOCTHU

6.5

HacnencrBennas, WIM TIe€HOTHUIIHMYECKAs, HW3MEHUYMBOCTh. KoMOHMHAaTHBHAas
U3MEHUYUBOCTb. Meio3 U TONOBOM TMpoOLleCC — OCHOBA KOMOWMHATHBHOM
W3MEHUMBOCTH. MyTallMoOHHas W3MEHYUBOCTh. Kiaccudukaius MyTamuii:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUUYMHBI MyTaluuid. MyTareHHbIe

(baKTOpLI. 3aK0H rOMOJOTHYECKUX PAOOB B HacJieACTBeHHOM n3MeHunBocTyu H.N.




BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI TE€HETUKH
4eJI0BEeKA: TeHEaIOTMYSCKHUIA, OJIM3HELIOBbIMH, IIUTOrCHETHYCCKHUI,
OMOXMMHYECKUN, MOJEKYJIsIpHO-reHeTuueckuil. COBpEMEHHOE OIpeseieHIe
IFEHOTHUIIA: IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomornpio [I[[P-ananu3a. HacnencrBennele 3a00JieBaHUS 4YeEIOBEKAa: T'CHHBIC
00s1e3HH, OOJIE3HM C HACIEACTBEHHOHN IMPENPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaThBHble MyTauuu. [IpuHIMIBI 310pOBOTO
oOpa3a JKU3HM, JIMAaTHOCTHKH, MPO(UIAKTUKA M JIEYEHUS TeHETUYECKUX
6one3Hel. MeauKko-reHeTHUYecKoe KOHCYJIbTUPOBaHUE. 3HAYEHHUE MEIULIUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUUCCKUX 3a00J1eBaHM YeJoBEKa

Cenekuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuys Kak Hayka W IIpolecc. 3apOoKICHUE CEJIEKUUMU W JOMECTHKALIHSL.
VYuyenne H.M. BaBunmoBa o0 T1eHTpax TMPOUCXOXKIECHUS W MHOT0OOpasus
KyJbTYPHBIX pacTeHUil. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX. COpT,

nopoja, MTaMM

7.2

CoBpemeHHbIE METOJIbl CelIeKIUU. MaccoBbIi U WHIMBUIYAIbHBIH OTOOpPHI B
CEJIEKIIMM PACcTeHHl W KUBOTHBIX. OIlleHKa 3KcTepbepa. BimM3KopoicTBEHHOE
ckpenuBanue — WHOpuauHT. Yucrtas nuHMs. CKpelmIMBaHWE YHCTBIX JIMHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnas tuOpummsamuss U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJYyYeHUE NOJHIUIOUAOB. JIOCTM)KEHMSI CEeNeKUUMM pPacTeHUM, >KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buorexHonoruss kak oTpaciib MPOU3BOJACTBA. ['€HHas WHKEHepHs. Tarbl
cozmanusa pexomOmHanTHOW JIHK wu Tpancrennpix opranm3moB. Kierounas
umkeHepus.  Kierounole  KyabTyphl. MUKpPOKIOHAJIbHOE  Pa3MHOXKEHHUE
pactenuil. KinoHupoBaHHE  BBICOKONPOIYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. OJKOJOTHYecKHe M 3Thyeckue mpodimembl. MO — reHeTuyecku

MOI[I/I(bI/II_[I/IpOBaHHbIC OpraHn3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIIOIIMOHHAS OUOJIOT U

1.1

9BOJ’IIOI_[I/IOHHa$[ TEOpHUAa U e€ MecTo B OMOJIOTHH.
CBI/I,Z[eTeJ'ILCTBa OBOJIIOIIUH. [TaneonTOIOTHYECKHE: nocCiaca0BaTCIbHOCTDb
MOSIBJICHUS BHJOB B IIAJICOHTOJOTHYECKOM JICTOIIUCH, TCPCXOAHBIC (bOpMBI.

buoreorpaduueckue: cxoactBo u pazauuue ¢ayH U (IOp MaTEpUKOB U




OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U PA3JINUMs SMOPUOHOB Pa3HBIX BUIOB
II03BOHOYHBIX. CpaBHI/ITeJIbHO—aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTHUYHBIC,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJICACTBECHHOCTH M OCHOBHBIX MeTa00JIMYECKUX HYTeﬁ Y BCEX

OPraHu3MoOB

1.2

OpomioumonHas  Teopuss Y. JlapBuna. IIpennochbliku — BO3HUKHOBEHHS
JapBUHM3Ma. JIBMKyIMe CHIIbI 3BOJIONMM BUJOB 1o [lapBuHy (u30bITOYHOE
Pa3MHOKEHME IIPU OIPAHMYEHHOCTU PECYPCOB, HEONPEAEIEHHAST U3MEHUYNBOCTb,

O6opb0a 3a cyIiecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopusi sBoiouud (CTD) u  OCHOBHbIE €€ TOJIOKEHUS.

MuxposBomtonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHA

1.4

JBuxymue cuibl ((pakTopsl) SBONIONMHM BUAOB B mpupoje. MyTanuoHHbIN
rpoiecc ¥ KOMOMHATUBHAsi M3MEHUYUBOCTb. [lomynslnoHHBIE BOJIHBI U JIpeid
reHoB. M3omsmus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMui (GakTop
sBoJIFOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK pe3yinbTaT dBoionuu. [Ipumepst
MPUCTIOCOOJIEHUH y OpTaHu3MOB. ApoMOop(h03bl U UAMOA AT TAIIHH.

Buna u Bumoo6pazoBanue. Kpurepun Buma. OcHOBHBIE (POPMBI BUI00OPA30BAHUS:

reorpapuuecKoe, IKOJIOTHIECKOe

1.5

Makpossomtonusi.  PopMbel  dBoMOLMU:  (UIeTUYECKas,  JIMBEPreHTHas,

KOHBEPIrCHTHAA, IapajiCiibHasl. H€O6paTI/IMOCTB 3BOJIIOIIMH

Bo3HukHOBEHME 1 Pa3BUTHUE )KU3HU HA 3emie

2.1

JloHay4yHble TIpEACTABICHHS O 3apOKICHUU KM3HU. HaydyHble TIuUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emye: abuoreHe3 M MaHCHEpMUA. XUMHYECKas
3BOJIIOLMS. DKCIIEPUMEHTAIbHOE TMOATBEPKACHUE XUMHUYECKON 3BOJIIOLIMH.
Hauanpabie sTanbl 6uosnoruueckoi sBosroruu. ['unmoreza PHK-mupa. Ilepsoie

KJIICTKH U UX 3BOJIFOLMA. cDOI)MI/IIZ)OBB.HI/IG OCHOBHBIX I'PYIIIT J)KUBBIX OPraHn3MOB

2.2

PasButne xu3Hu Ha 3emie mo spaM u nepuojgam. Karapxeill. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa U €€ mNepuoabl: KEeMOPUHCKHIA,
OPHAOBUKCKHM, CHIIYPUMCKHUM, JI€BOHCKUM, KaMEHHOYIOJIbHbIM, MEPMCKHM.
Me3o30iickas opa 1 €€ IepUoAbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30lickas 9pa M €€ mNepuoAbl:  MAJEOTCHOBBIN,  HEOTEHOBBIN,
AQHTPOINOICHOBBIM. XapaKTepUCTUKA KIUMara W TEOJIOTUYECKUX IIPOLIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLIUU PACTUTEIBHOTO U )KUBOTHOTO MUPA. ApOoMOP(O3bI Y

paCTeHI/Iﬁ 1 XKHUBOTHBIX. HO}IBJ'ICHI/IC, pacuBET W BBIMHPAHUC TPYIIl XUBBIX




OPraHu3MoOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoouuu. OCHOBHbIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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OBomonusi 4enoBeka. AHTPONOJIOTHMs Kak Hayka. PasBurtue mpezacraBieHUil o
IPOUCXOXKJAECHUN 4YelloBeKa. Meronpl H3ydeHus aHTpororeHeza. CxojactBa H
pasnuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymniie cuibl (pakTopsl) aHTporiorenesa. HacnencrBeHHass M3MEHUYMBOCTD U
€CTeCTBEHHbIH O0TOOp. OOIIecCTBEHHBIM 00pa3 >KW3HHM, W3TOTOBJICHUE OPYAM

TPy/a, MBILICHHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBH HBOJIIOIIMM YEJIOBEKA: ABCTPAJIOMHUTEKH, YenoBek
ymenslid, Yenoek mnpsMoxonamui, YenoBek HeanaepranbCkuil, YenmoBek
pazymHblidi. Haxonku HCKOMaeMbIX OCTaHKOB, BPEMS CYILECTBOBaHHUSA, 00JIaCTh

pacripocTpaHeHusi, 00bEM rOJI0OBHOTO MO3ra, 00pa3 KU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BpPOINEOUIHAs (€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHASA), MOHT'OJIOUAHAs (a3marcko-
amepukaHckasi). UepTsl MpuUCcrocoOIeHHOCTH NMPEACTaBUTENEH YeTOBEUECKUX pac

K YCIIOBUAM cyiecTBoBaHUs. EquHCcTBO yenoBeueckux pac. Kputnka pacuzma

Opranu3Mbl ¥ OKpyXarolas cpea

3.1

DKOJIOTHSI KaK Hayka. 3afadyd M pa3feibl 3KOJOTMU. MeToabl 3KOJIOTHYECKHX
HccaeaoBaHuM. DKOJOTHIECKOe MUPOBO33peHue. Cpenpl 0OMTaHUsI OPraHu3MOB:

BOJHAasA, HA3EMHO-BO3AYIIIHAA, IIOYBCHHAsA, BHYTPUOPraHu3MCHHAasA

3.2

Okonoruueckue  (akropel. Krnaccuduxamus — skojoruyeckux — (HakTOpOB:
abuoTuyeckre, OHMOTUYECKHME M aHTpOINOTreHHble. JIeiicTBHE HSKOIOrHYeCKUX

(hakTOPOB Ha OPraHU3MBbI

3.3

AbGunotuueckue QGakTOpbl: CBET, TeMIepaTypa, BIAXKHOCTh. DOTONMEpHOIU3M.
[Ipucnocobnenuss OpraHu3MoB K  JCHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBI
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buotnueckue ¢dakropbl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XHUIHAYECTBO, Tapa3sUTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJIM3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aUMOJCUCTBUM JJIs CymeCTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHUYECKHE XapaKTCPUCTUKHU MOMYJIAINH. OcHOBHbBIC IIOKa3aTCIn
nomyJsiuu: 4YUCICHHOCTb, INNIOTHOCTL, POKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MuUrpanusl. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISINHUU U ec peryidanugd




COO6H.[€CTBa 1 3KOJOIT'MYCCKUEC CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (muieBas). Bunabl-momuHantel. CBsi3U B

OnoIleHo3e

4.2

Dkosioruueckue cucteMbl  (3kocuctemsbl). [lonstue 00 »dkocucremMe u
ouoreoneHo3e. DOYHKIMOHAJIbHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BelecTB 1 MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU OKOCHUCTEMBI. lluineBble Lenu U CeTH.
OcHOBHBIE TIOKa3aTeIM DKOCHCTEMBI: OMOMacca, MPOAYKIHUS. DKOJOTUYECKUE
MUpaMHUbl: TMPOIYKIHMH, YHCIECHHOCTH, Ouomaccel. CBONCTBAa 3SKOCHCTEM:

YCTOMYUBOCTD, CAMOPETYIISIMS, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMa XBOMHOTO HIIU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osKocHuCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHUE arPOAKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazne kak QakTtop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB U CTPyKTypa
ounocdepsl. JKuoe BemectBO U ero ¢GyHKuu. OcoOeHHOCTH OHOChephl Kak
r100aNbHON AKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBECME W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTel BemeCTB M OHOTCOXMMHUYECKHAE IUKIBI DIIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTh OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Onocdepe 3emuin. AHTPOTIOTEHHBIE WM3MEHEHHUs B Omocdepe.
I'moGanbHBIE YKOJIIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHANILHOTO  YOpPAaBIEHUS MPUPOIHBIMU pecypcaMu U UX

HCIIOJIb30BAaHUC. I[OCTI/I)KGHI/IH OMOJIOTUHU U OXpaHa IIpUupoOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10-11 knace/ Ilaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
np.; Hon penakmueit [laceunuka B.B. Akiimoneproe o61iecTBo

«M3parenscTBO «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

EI'D. Obmas 6uonorus. KoHTposibHBIE U3MEpUTENbHBIE MaTepuaisl M
ITpocsemienue 2021 r

N.P. MyxamemxanoB. Mactepckast yauTens « TecTbl, 3a4eThl, OJIMIIONPOCHI
10-11 xknace» M «BAKO» 2017 1

Hetima-Cuonunnkas, M.A. Ob61ias u canuTapHas MEKPOOHOJIOTHSI C TEXHUKON
MHUKPOOHOJIOTHYECKUX HCCIIeIoBaHui: YueOHoe mocobue / M.A. Jleima-
Cuonunnkas. - CI10.: Jlans, 2022.

T A JloBkosa. [logroroska k onuMnuamaM 1o omuosnoruu 8-11 ximaccos. M

Atipuc-tipecc 2015

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
MHTEPHET
https://resh.edu.ru/subject/ - Poccuiickast 35ieKTpoHHAs 1IKOIa

https://www.mos.ru/city/projects/mesh/ MockoBcKkasi 3J1€KTpOHHAas 1IKOJIa



www.informika.ru - anextponHsiit yueonuk "buonorus" (sep. 2.0 - 2000) u3
nukia "OOyyaroniye SHIUKIONEeIun" . - YueOHbI Kypc, KOHTPOJIbHBIE
BOIIPOCHI.

www.bio.lseptember.ru - qys yunrtenei "4 uny Ha ypok buonorun". Crarsn
no: boranuke, 3oonoruu, buomgorun - Yenosek, O0me 6M0I0THN, DKOJIOTHH.
www.nrc.edu.ru - "buosnornyeckas kaptuHa mupa' - paszell 3JIEKTPOHHOTO
yueOHuka "KoHuenuuu coBpeMeHHoro ectectBo3Hanus". Konnenmmu

IMPOUCXOKACHUS )KU3HU U TCOPHUH 3BOJITOITUU.
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