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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpammbl IO OMOJOTHUH TEOPETUUYECKYIO OCHOBY AJIS
OTpeieNiCHUs] MOAXO00B K (DOPMUPOBAHUIO COJIEp:KaHUs Y4eOHOTO MpeamMera
«buonorusiy cocraBunM: KoHuenrtyainbHbele nojoxerus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JIeH, COJep)KaHus, pe3yJlbTaToB OOy4YeHHsS U
TpeOOBaHUII K YPOBHIO MOJTOTOBKH BBIMMYCKHHUKOB, MOJOXXKEHUS 00 0oOIIMX
HEeNIX W MPHUHINIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBbI
cpenHero oomero ooOpasoBanus B Poccuiickoit depeparuu, a Takke
MOJIOKEHUS O criennduke OUoNIoruu, e€ 3HaYeHUH B TTO3HAHUU KUBOU MPUPOIBI
u oOecreyeHnr CyIIeCTBOBAaHUS 4enoBedeckoro oodmectBa. CorjacHo
HA3BAHHBIM TOJOXXEHUSIM, OIpPENETICHbl OCHOBHBIE (DYHKLIHMU MPOrPaMMBbI IO
Ouomnoruu u e€ CTpyKTypa.

[Iporpamma mo Owuonoruu Ja€T MNpEACTaBICHUE O LesAx, 00 oOmen
cTpaTeruu OOYy4YEeHHs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIMUXCS CpPEICTBAMU
yuebHOoro mpenmera «buomorus», ompeaenser o0s3aTeNbHOE TPEIMETHOE
COJEp>KaHUE, €ro CTPYKTypy, pacmpeiesieHue M0 pa3aeliaM U TeMau,
PEKOMEHIyeEMYI0 TIOCTIEIOBAaTEIbHOCTh H3Y4YEHHs] Y4eOHOro Mmarepuaia c
y4éTOM  MEXIpPEIMETHBIX M  BHYTPHUIPEAMETHBIX  CBS3€H,  JIOTHUKHU
00pa30BaTEIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

B mporpamme mo OHOJOTHMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHbIM M IPEIMETHBIM pe3yibTaTaM
oOydeHuss B (OPMHUPOBAHWM OCHOBHBIX BHUIOB Y4YCOHO-TIO3HABATEIHLHOMN
AeSITeNbHOCTH/Y4eOHBIX JEUCTBUN OOYy4aIoOUMXCS MO OCBOCHHUIO COJEp:KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mo Oumomormm (10-11 xmaccel, 0a30BbIi  YPOBEHB)
pearm30BaH TMPUHIUI MPEEMCTBEHHOCTH B M3Y4YEHHH OHOJOTHH, Oimaromaps
yeMy B HEH MpOCMAaTpUBAETCS HAMNpaBICHHOCTh HA pa3BUTHE 3HAHMIA,
CBSI3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX  OpPUEHTAIMi  JUYHOCTH,  SKOJOTHYECKOrO  MBIIUICHHUS,
MPEJCTAaBICHUN O 3J0pOBOM oO0Opa3e KU3HU U OEpEeKHBIM OTHOIICHUEM K
OKpyXaromen npuponHod cpene. llostomy Hapsanxy ¢ u3ydyeHueMm
001IeOMOIOTUYECKUX TEOPUid, a TaKKe 3HAHUM O CTPOCHHH >KUBBIX CHUCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HHUX IMPOIECCOB B
nporpaMMe nmo OHOJIOTUH YyJEJIeHO BHHUMAaHUE HCIOJIb30BAHUIO MOJyUYEHHBIX
3HaHU{ B IOBCEIHEBHOM JKU3HHU I PEIIeHUs IPUKIIAJHBIX 3a7a4, B TOM YHCIIE:
npoQUIaKTUKA  HACJIEACTBEHHBIX  3a00J€BaHMM  4YelOBEKa,  MEIMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTHYECKU
1[eJIeCO00pa3HOr0 MOBEACHUS B OKPY’KaIOLIEH MNPUPOAHON cpene, aHaIu3a
BIIMSTHUST XO3UCTBEHHOM JEATEIIbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX  HJKOCHCTEM.  YCWJIEHME BHUMaHHS K  MPUKIATHON
HampaBJieHHOCTH  y4yeOHoro  mpenmera  «buosorus»  IPOIMKTOBAHO
HEOOXOJUMOCTBIO OOECIeUeHuUsl YCIOBUI AJIsl PEIIEHUs] OJTHOM M3 aKTyaJlbHbIX
3aJa4 [IKOJIBHOTO OMOJIOrMYECKOTo 00pa3oBaHMs, KOTOpas Mpeirnosaraet
(dopmMupoBaHue y o0ydaromuxcs CIoCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM
JMHAMHMYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorust Ha ypoBHe cpeaHero o0Iero oOpa3oBaHHs 3aHMMAET Ba)XKHOE
mecTto. OHa obecrieunBaeT (GOPMUPOBAHKUE Y OOYUAIOIIUXCS MPEICTaBICHUNA O
HAyYHOW KapTHHE MHpA, paciupseT 1 00001aeT 3HaHUs O KUBOH MpHUpoe, e€
OTJIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOW OpraHM3allHi U SBOJIOLHH, CO31aET
yCIIOBUSL JAJsi: TIO3HAHHUA 3aKOHOB JKUBOM  MPUPOABI, (OPMUPOBAHUS



(GyHKIIMOHATIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOrO M Oe3omacHoro oOpasza
U3HHU, DKOJIOTUYECKOTO0 MBIIUIEHUS, LEHHOCTHOTO OTHOIIEHUS K JKHUBOM
MIPUPOJIE U YETIOBEKY.

Bonbmioe  3HaueHue  Ouosiorus  MMEET  TaKXke ISl pelIeHus
BOCIIUTATEIBHBIX W PAa3BHUBAIONIMX 3a7a4 CpPEAHEro oOmero ooOpa3oBaHUS,
couanu3anuu olyyvaromuxcsa. M3ydeHne OUOJIOTHM OOECIEYMBACT YCIOBUSA
TUISt dbopmupoBaHUS MHTEIUJIEKTYaJbHbIX, KOMMYHUKAITUOHHBIX u
WHOOPMAITMOHHBIX  HABBIKOB, 3CTETUYECKOH  KYJbTYPhI, CIOCOOCTBYET
UMHTETpaluuu OMOJOTHYECKUX 3HAHUW C MPEICTABICHUAMM U3 JAPYTUX yU4EOHBIX
MpEeAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HasBaHHbBIE
MOJIOKEHUSI O TPEIHAa3HAYCHUH y4eOHOro mpenmera «bHONOTHsS» COCTaBUIN
OCHOBY ISl OMNpENENICHHs] MOAXOJ0B K OTOOPY U CTPYKTYPUPOBAHHUIO €rO
COJIep>KaHMUsl, IPEACTaBIECHHOIO B MporpaMMe 1o OMOJIOTHH.

Ot60p copepxkanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYILIECTBJIEH € MO3UILMKI KYJbTYpOCOOOPa3HOr0 MOJX0Jla, B COOTBETCTBUU C
KOTOPBIM 00ydYaroniuecs: JOJKHBI OCBOWTH 3HAHWS M YMCHWS, 3HAUUMBIC IIJIS
dbopmupoBaHus O00IIEH KyJIbTYphI, ONpPENCTAIONNE aJCKBATHOE IOBEIACHUE
4eJIoBeKa B OKPY KAIOIIEH MPUPOTHON cpefie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HHU U MPAKTHYSCKOM JeaTelbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHMI
3aHUMAIOT  3JIEMEHTBl  COAEp>KaHUs, KOTOpbIE CIYy>KaT OCHOBOW  JUIst
dbopMHpOBaHUS TPEJCTABICHUH O COBPEMEHHOW E€CTECTBEHHO-HAYYHOU
KapTUHE MHUPa M I[EHHOCTHBIX OPHUEHTALUSIX JUYHOCTH, CHOCOOCTBYIOUIUX
rymMaHu3aluu OMoJIOru4eckoro o0pa3oBaHusl.

CTpykTypupoBaHUE COAEpXKaHUS y4eOHOTO Marepuansa B MpOrpaMme To
OMOJIOTUH OCYIIECTBIICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBOI OpraHu3aluu
U SBOJIIONMU. B COOTBETCTBHMM € 3THUM B CTPYKType Y4Ye€OHOro mpeamera
«buomnorus» BBIICICHBI CIEIYIONINE COAEepKaTeNIbHbIC JIMHUU: «buonorus kak
Hayka. MeToibl Hay4yHOro Mo3HaHus», «KineTka kak OMOJIOrH4Yeckasi CUCTEMay,
«OpranusMm kak Owosormueckass cuctemay, «CucremMa W MHOTo0oOpasue
OpraHUYECKOTO MHPa», «IBOJIOIUSA >KUBOU NPUPOIBD, «IKOCUCTEMBI H
MPUCYIINE UM 3aKOHOMEPHOCTH.

[ens m3ydenust yuyebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHHE OOYYaIOMUMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBEHOMN
OpraHU3allid KUBBIX CHCTEM pa3HOTO paHra U NpUOOpPETEHHE YMEHH
WCIIOJIb30BaTh 3TH 3HAHUA JJIsI TPAMOTHBIX JACHCTBUM B OTHOIIEHUH OOBEKTOB
KUBOU MPUPOJABI U PEUICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikenne T1ienu u3ydeHUs ydeOHoro mnpeamera «buomorus» Ha
0a30BOM ypOBHE 00€CIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHUE O0YYAIOUIMMHUCS CUCTEMBI 3HAHUN O OMOJOTHYECKUX TEOPHSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, IpaBUiiax, CIy>Kallux
OCHOBOH 1711 JOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O METOJaX HAy4yHOrOo I[IO3HaHUs, CTPOCHUH, MHOrooOpa3uu u
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OpPraHW3allid, BBIJAIONTUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEA0BAaHUAX B OUOJIOTUH;

dbopMupoBaHUE Y 00YUYaAIOIINUXCS MO3HABATEIBHBIX, HHTEIUICKTYATbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOLIECCE aHAIW3a JAHHBIX O MYTAX PA3BUTHUS B
OMOJIOTUN HAYYHBIX B3TJISAOB, UACH W MOIXOI0B K M3YUEHUIO KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy OOydJarmmxcsd oO0ueil KyiabTypbl, (YyHKIHOHAIbHOU
IPAMOTHOCTH, pPa3BUTUE YMEHUHU OOBACHATh M  OLICHUBATh  SIBJIICHUS



OKpY>KalolIEro MHpa >KUBOM MPUPOAbI HA OCHOBAHMM 3HAHUW U OIBITA,
MOJTYYCHHBIX TIPH U3yYCHUU OMOJIOTHH;

dbopmupoBaHre y OOYydYaIOMUXCSd YMEHUH WIIIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHWNA B TPAKTUYCCKOM IEATEIHHOCTH YEJIOBEKA, Pa3BUTHHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHIA,

BOCITUTaHNE YOCXKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM KUBOU
MPUPOBI, HEOOXOTUMOCTH OEpPEeKHOTO OTHOIICHUS K HEW, COONIoACHUS
ATUYECKUX HOPM IPHU MPOBEACHUU OMOTOTUYECKUX UCCIIEI0BaHUM;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUW JUIsl TOBBIIMICHUS YPOBHS
HKOJIOTHYECKOMN KYJIBbTYPHI, IUIsl JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUU B IOBCEIHEBHOW JKU3HU
JUISL OLEHKH TTOCJEACTBUN CBOEU JIESITETbHOCTH 110 OTHOLICHUIO K OKPYKarOIIEH
cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHHE M  COONIOIGHHE Mep
poMIaKTUKK 3a00I€BaHUM.

B cucreme cpennero obmero obpazoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00S3aTENHHBIM YICOHBIM MPEAMETOM, BXOJSIINUM B
cocTaB IpeaMeTHOM 06macTi « EcTecTBeHHO-HAyYHBIE TIPEIMETHD».

Jns wusydenus Ouonorud Ha 0a30BOM YypOBHE CpEIHEro OOIIero
oOpazoBanust oTBoaAuTCs 68 wacoB: B 10 kiacce — 34 4daca (1 gac B Heneno), B
11 KJ1acce — 34 gaca (1 qac B HEJIEITI0).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHHUYESCKIMHU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMHu, (GUiIocopueil, 3THUKON, ICTETUKOW u
npaBoM. Ponp Omonmoruum B (OpMHPOBAHWU COBPEMEHHOW HAYYHOW KapTHUHBI
mMupa. CucteMa OMOJIOTUYECKUX HAYK.

Metonsl MO3HAHUS JKUBOM TpUPOJbI (HAONIOJAEHUE, SKCIEPUMEHT,
ONMCAaHWE, H3MEpEHue, KiacCuPUKaluus, MOJEIUPOBAHHE, CTATHCTHYECKAs
00paboTKa TaHHBIX).

JlemoHcTpanum:

IToptpersr: Y. dapsun, I'. Mennens, H. K. Konbnos, /Jx. Yorcon u @.
Kpuxk.

Tabnuiiel u cxembl: «MeTo/ bl MO3HAHUSI )KUBOM TPUPOJIBI».

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

[Ipaktrnueckass padora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METOJIOB IPHU
W3Y4YEHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. 7KuBble cuCTEeMBbI U MX OPraHU3 AU,

Kusbie cucteMbl (OMOCHCTEMBI) Kak MpEAMET HU3Y4YeHUs] OUOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OmocucTeM W UX pa3HooOpazue. YPOBHHM OpraHU3alUU
OwocucTeM: MOJEKYJSIPHBINA, KJICTOYHBIN, TKAHEBBIM, OpPTaHU3MEHHBIMH,
MOMYJIALIMOHHO-BUI0BOM, DKOCUCTECMHBIN (6mOreoIeHOTHYCCKUIN),
ouochepHbIii.

JlemoHncTpanum:

Tabmuupr u  cxeMbl: «OCHOBHBIE NPU3HAKH JKU3HW», «YPOBHHU
OpraHu3alvy )KUBOW IPUPOJIBD».

Oo6opynoBanwne: Mojens MoJiekysl JJHK.

Tema 3. XumMHuuyecKkuii COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKHN COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKPOAJIEMEHTHI. BO/1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOALI M MUHEpaJIbHBIX BellecTB B kietke. [lognepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 6em1KoB. AMUHOKUCIOTE — MOHOMEPHI OEJIKOB.
He3zamennmple W 3aMEHMMBIE aMHUHOKHCIOTBHL. AMHMHOKHCIOTHBIM COCTaB.
YPpoBHU CTPYKTYphI OCIKOBON MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAA CTPYKTypa). XHMHUYECKHE CBOMCTBa OeikoB. buonormyeckue
byHKIIUN OEIKOB.

®epmeHTl — Ouonoruueckue kartanuzatopel. CTpoeHue GdepMeHTa:
aKTUBHBIM LEHTp, cyOcTpatHas crnenuduuHoctb. Kodepmentsl. Butamunsbl.
OTnruns PepMEHTOB OT HEOPTAHUYECKUX KAaTaIH3aTOPOB.

VYrneBoawl: MOHOcaxapuabsl (IJIIOKO3a, pubo3a ©  J1e30Kcupudo3a),
aucaxapuabl (caxaposa, JIaKT03a) W ToJIMcaxapujibl (Kpaxmani, TJIMKOIEH,
1eJuT003a). buonornueckue GyHKIUU yTIeBOOB.

Jlumupael:  Tpurmmnepuasl, GochoNunmuabl, CcTepouasl. [ uapoduibHO-
ruipodoOHble cBoiicTBa. buonmornyeckue QyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCJTKOB Y JIMMHI0B KaK NUCTOYHUKOB YHEPTHUHU.



Hyxnennoseie kucnorel: JHK wm PHK. Hyxkneornnsr — moHOMEpSI
HyKIenHOBbIX kucnoT. Crpoenne u ¢(pynkuuu JIHK. Crpoenue u ¢dynkuuu
PHK. Buast PHK. AT®: ctpoenue u ¢pyHKIUU.

[uronornss — Hayka o kjierke. Kierounas teopus — nOpumep
B3aUMOJICUCTBUS HAEH M (PAKTOB B HAy4YHOM MO3HAHWU. MeETOnIbl U3y4YEeHHS
KJIETKHU.

Knerka kak nenoctHass >xuBas cucrema. OOlMe NpU3HAKKA KIETOK:
3aMKHyTas HapyxHas MmeMOpana, Mosiekysbl JIHK kak remernueckuii ammapar,
CUCTEMA CUHTE3a OelKa.

Tunel kneTok: 3ykKapuoTHYecKas U MpokapuoTtuueckas. OcoOEeHHOCTH
CTpOeHus1 IpoKkapuoTudyeckoi kinetku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KJIEeTKHM. OCHOBHBIE OTJIMUUSI PACTUTEIBLHOM, >KUBOTHOU U
rPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC,
ux ¢Gyskuuu. [lnasmatmdeckass memOpaHa, e€ cBoWcTBa M (DYHKIMH.
uromnasma u e€ opranouasl. OgHoMeMOpaHHble opraHouabl Kietku: DIIC,
anmapar [onbmxu, sm3ocomsl. [lomyaBTOHOMHBIE OpPraHOWABI  KIIETKH:
MHTOXOHAPHUH, IIacTuAbl. IIponcxokaeHne MUTOXOHAPUK M IIACTUI. Buael
wiactu. HemeMOpaHHbIe OpraHOUIBI KIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTD,
LIEHTPUOJIH, PECHUYKH, KI'YTUKA. DyHKIIUN OPraHONI0B KIETKU. BKiItoueHus.

Anpo — perynsaTopHbsli HeHTp KieTku. CTpoeHue sapa: ajaepHas 000104Ka,
KapuoIuIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpancnopTt BEHIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juarpammbl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOU
npupone», «PacrpeneneHne XuMHIECKUX JJIEMEHTOB B )KUBOU MPUPOLEY.

Tabmuusr u cxemsl: «lleprnoguueckast TabaMIIA XUMUIECKHX AJIIEMEHTOBY,
«CTtpoeHne MOJEKyJbl BOAbD», «buocunres Oenka», «CTpoeHHE MOJIEKYIbI
oenka», «Ctpoenue depmentan, «Hykmennoseie kucinotel. JJHK», «Ctpoenue
Mosiekysibl  AT®», «CrpoeHue 3SyKapuoTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHE pacTUTENbHON KIeTKn», «CrpoeHue
IIPOKApHOTUYECKON KIETKW», «CTpoeHHe snpa KIETKW», «YTIEBOIbDY,
«JInmmaey.

ObopynoBanue: CBETOBOM MHKpPOCKOM, OOOPYIOBaHHME ISl MPOBEACHUS
HAOIOIEHUH, U3MEPEHHM, SKCIEPUMEHTOB, MUKPOIIpPENapaThl PAaCTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGoparopnass pabotra Ne 1. «3yueHue KaTalMTUYECKOW AKTHUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WU KaTajiasbl)y.

Jlabopatopuass pabota Ne 2. «M3yueHue CTpOCHHS KIETOK PaCTCHUH,
KUBOTHBIX M OAKTEPHil 1TOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpEnapaTax u ux
OIMCAHUEY.

Tema 4. ZKu3HeaesTeJIbHOCTDh KJIETKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMILTSINS (TTACTHYECKUT 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUIECKU 0OMEH) — JIBE CTOPOHBI €AMHOTO TpOoIecca
MeTabonu3ma. Poiab 3aKOHOB COXpaHEHHs BELIECTB U HHEPrHH B MOHUMAaHUU
MeTabonmu3ma.

Tuner oOmena BemecTB: aBTOTpOdHBIM U TerepoTpodHbIi. Poib
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KJIETKE.



@®ortocunte3. CperoBas u TemHOBas ¢a3bl (QorocuHre3a. Peakuun
dotocunTe3a. DPdekTuBHOCTh (OTOCHHTE3a. 3HA4YCHHE (OTOCHHTE3A IS
XKU3HH Ha 3emsie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 H  CITOCOOBI
MOBBIIIEHUS €70 TPOIYKTUBHOCTU Y KYyJIbTYPHBIX PACTECHUHU.

XeMOocHHTe3. XEeMOCUHTE3Upyrone OakTepuu. 3HAUEHHE XEMOCHHTE3a
IUTA KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. Pacuiernsenue BelecTB, BhIACICHUE U
AKKyMYJUPOBAaHHE DHEPTUM B KIETKE. OTambl DSHEPTeTHYECKOro OOMeHa.
I'mukonus. bpoxenne u ero Buabl. KUCI0OpOIHOE OKUCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OKHUCIIUTENBHOE dbochopuaupoBanue. D¢ HEeKTUBHOCTH
OHEPTeTUYECKOTO OOMEHa.

Peakuun wmatpuuyHoro cuuTe3a. [enermueckas wunpopmanusa u JHK.
Peanuzamnus renetrndeckoi mHpopManuu B KieTke. ['eHeTHUYeCKUi KOA U €ro
cBoiictBa. TpaHckpuniusa — warpuunbld cuHte3 PHK. Tpancmsimus -
OowocuHTe3 Oenka. Otambl TpaHcisaiuu. KomupoBaHue aMHHOKHCIOT. Ponb
pubocoM B OMocHHTE3€e OelKa.

Hexnetounsie ¢popmbl xu3Hu — Bupycel. Mctopust otkpsitus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIUKJIAa BHUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >XMBOTHBIX M YEJIOBEKa, BBI3LIBACMBIC
Bupycamu. Bupyc nmmynoaeduiura genoseka (BUY) — Bo36ynurens CITN /a.
OOpatHass  TpaHCKpWMNIIMS, peBepraza W  wuHTErpasa. lIpodwunaktruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toprpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», « MUTOXOHAPUS,
«HepreTuyeckuii ooMen», «Xmoporiact», «Potocunres», «Ctpoenune [JHK»,
«CtpoeHne u (QyHKIIMOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «[eHeTmueckuit
koqy», «Bupyce», «bakrepunodarm», «CTpoeHHEe W KU3HEHHBIM ITUKI BHUpycCa
CIINa, 6akrepuodaray, «Permmukarus [JJTHK».

O6opynoBanue: MO/JIEJIU-aIIUIMKALIU Y «Y nBOCHUE JTHK 151
TpaHCKpUTIUs», «bruocuuTes 6enkay, « CTpoeHne KIETKW», MOJIETbh CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii 1UKII, WM KU3HEHHBIN UK KiaeTku. MHTEepdaza m MuTo3.
[Ipomeccrl, mpoTekaromme B nHTepdase. Permmukamnuss — peakiuss MaTpUIHOTO
cuateza JIHK. Crpoenme xpomocom. XpOMOCOMHBIA HAa0Op — KapHUOTHIL.
JIMIUIIOUIHBIM W TaIUIOUJHBIM ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{utonoruueckue OCHOBBI Pa3MHOXKEHUS W HWHJIUBUAYAIBHOTO PpPa3BUTHS
OpPraHu3MOB.

JHenenne knetku — muto3. Ctaguu muro3sa. [Iponeccsl, npoucxoasme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUTO34.

[Tporpammupyemast TuGenb KISTKA — aromnTo3.

@dopMBbI  pa3MHOKEHHS OpPTraHW3MOB: OECIoJIoe | TOJOBOe. Bumsl
Oecrooro  pa3MHOXKEHUS:  JIeJICHUE HAJBOE, TOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BET€TaTUBHOE pPa3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAYCHUE JUISl CEJICKIIHNH.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTINYUS OT OECIOJIOrO.

Merios. Cragnu menosa. I[Ipoueccel, nmponcxoasnme Ha cTaausax Menosa.
IloBenenne xpomocoM B Meno3e. Kpoccunrosep. buonmornueckuii CMbICI U
3Ha4YeHUE MEHO03a.



['amerorene3 — mporecc oOpa3oBaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX.
[TomoBeIe kene3bl: CEMEHHUKH U siMuHuKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIETOK — raMeTr (CIepMaro30uj, SHULEKIEeTKa) — CIEepPMaTOre€He3 U OBOICHE3.
Oco0OeHHOCTH CTPOCHHUS SHIEKIETOK U crepMaTo3ougoB. OIIog0TBOpEHUE.
[Taprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE
(3MOpuorenes). Jtamnbl IMOPUOHATBHOTO Pa3BUTHSI Y TO3BOHOYHBIX )KMBOTHBIX:
apobnenue, racTpysanus, opranorenes. [loctamOpronansHoe pa3Butue. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUA: IPsIMOE, HENpsAMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpOZCTBa.

Poct u pa3zButue pacrenuii. OHTOre€HE3 LBETKOBOTO PACTEHHUS: CTPOEHHUE
CEMEHHU, CTaIUH PA3BUTHSL.

JeMmoHCcTpanum:

Tabmuupl 1 cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY», «JIBoiiHOE
OIUIOZIOTBOPEHUE Y LIBETKOBBIX pacTeHWil», «BereraruBHoe pa3MHOXKEHUE
pacteHuity, «Jlenenue kieTku Oaktepuily, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kietounslit ki, «Permukanus JJTHK», «Muto3y,
«Merosy, «IIpsamoe u HenpsiMoe pa3BUTHE», «l'aMETOreHe3 y MIEKOIUTAIOIINX
U 4esioBeKa», « OCHOBHBIE CTAIUU OHTOI'€HE3a.

ObopynoBanue:  MHKPOCKON,  MHKporpenapaTel  «CriepMaTo30ubI
MJICKOIIUTAIOWIETO», <«SliuekneTka MIieKonuraromero», «Kapuoknnes B
KJIETKaX KOpEIIKa JyKa», MarHUTHas MOJENb-alIUIMKalus «/lenenue kineTkm»,
mozens JIHK, Mmoens MetadaszHoil XpOMOCOMBI.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlaGoparopnas paborta Ne 3. «HaOmtogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopnasi pabota No 4. «M3yueHue cTpoeHUs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacjiecTBEeHHOCTh U M3MEHYUBOCTH OPraHNU3MOB.

IIpenmer m 3agmaum reHetuku. lcropus pasButusa reHeTukd. Poib
LUTOJIOTUM ¥ SMOPHUOJIOTUU B CTAHOBJICHWHM T€HETHUKH. BKIIag pocCHIICKUX U
3apyOeXHBIX  y4€HBIX B  pa3BUTHE TEHETHKH. METOoapl  TeHeTHKHU
(ruOpuI0NOTUYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJISIPHO-T€HETUUYECKUN).
OCHOBHBIE T€HETHUUYECKHE NOHATHS. | eHeTuUecKasi CMUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaX CKpEIUBaHUM.

3aKOHOMEPHOCTM  HACJIEJOBAHMS  NIPHU3HAKOB, YCTaHOBJIEHHblEe [
Mennenem. MoHOTHOpUAHOE CKpeUIMBaHUE. 3aKOH €IUHO00pa3zus THOpHI0B
NepBOro mnokojieHuss. IlpaBuino JOMHHHMpPOBaHUA. 3aKOH pacLICIUICHUS
npu3HakoB. ['unore3a unctoTel raMer. [1oyiHOE M HEMOJHOE TOMUHUPOBAHUE.

JurnObpunHoe cCKpeliuBaHue. 3aKOH HE3aBUCHMOTO  HacjielI0BaHUs
Npu3HaKkoB. lluTOreHeTnyeckrue OCHOBBI JIUTMOPHUIHOTO  CKPEIIUBAaHUS.
AHanuzupytomee CKpEIIMBaHUE. Hcnonp3oBanue AHAJM3UPYIOLIETO
CKpEILMBaHUs JJI OTPEIeNIEHUsI TeHOTHIIa OCOOH.

CuemnieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAcJEeIOBaHHIO TEHOB. HapylieHune cUENIeHUusT TE€HOB B
pe3yapTaTe KpOCCUHIOBEPA.

XpOoMOCOMHasl TEOPHs HACIIEACTBEHHOCTH. | 'eHeTHYeCKHne KapThl.

I'eneTnka noma. XpoMOCOMHOE OIpEAEneHue 1Moaa. AyTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['oMorameTHsle M TreTeporaMmeTHole opraHusmbl. HacimenoBanue
IIPU3HAKOB, CLIEIUIEHHBIX C MTOJIOM.



N3MeHUnBOCTSD. Buget  u3MeHuMBOCTH: HCHACJIEACTBEHHAs] U
HaclleACTBeHHasd. Poib cpenpl B HEHACIEICTBEHHOM  MU3MEHYHBOCTH.
XapaktepucTuka MOJAU(PUKAIMOHHON W3MEHUYMBOCTU. BapwanwoHHBIN psig U
BapualnuoOHHass KpuBas. Hopma peakumm npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKU U UX HOpMa peakuuu. CBoilcTBa MOAU(PUKAITMOHHOMN
W3MEHYHUBOCTH.

HacnenctBenHnas, WM TeHOTUIIMYECKAs, N3MEHYMBOCTh. KoMOWHaTUBHAS
M3MEHYMBOCTh. Meilo3 W MOJOBOM mpoLecc — OCHOBA KOMOMHATHUBHOMN
W3MEHUYMBOCTA. MyTallMoHHasi W3MEHYUBOCTh. Kraccudukarus MyTarmii:
FE€HHbIC, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa W MNPUYMHBI MYTALUN.
Mytarennpie (pakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHOMN
n3MmenunBoctu H. M. BaBunosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYHUBOCTD.

I'enernka udenoBeka. Kapuorun denoBexka. OCHOBHBIE METOAbI T€HETUKHU
YEJI0BEKA: reHeaJOruuecKui, OJIM3HEIIOBBI, LIUTOTCHECTUYECKUIA,
OMOXUMUYECKUN, MOJICKYJIIpHO-TeHeTHYeCcKnii. COBPEMEHHOE OmpeecHue
TE€HOTHUIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomompio IIIIP-ananu3a. HacneacTBeHHbIe 3a00JIeBaHMS YEIOBEKAa: T'€HHEIC
0omne3Hn, OOJIE3HN C HACIIEICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEBIE
6onezan. ComaTHdeckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIIUTIEL 370pPOBOTO 00pa3a XKU3HU, TUATHOCTUKH, MPOMUIAKTUKN U JICUCHHS
reHeTUYeCcKuX 0oJe3Heill. MeauKko-reHeThueckoe KOHCYJIbTHUPOBAaHNE. 3HAUCHHE
MEJIMIIMHCKOW TE€HETUKA B TMPEJOTBPALICHUA U JICYCHUU TEHETUYECKUX
3a00J1€BaHUI YeIIOBEKaA.

JleMoHCcTpanum:

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

Tabmuiet u  cxembl: «MOHOTHOPUIHOE  CKpEIIUBAaHUE U  €ro
[UTOTEHETUYECKAasi OCHOBA», «3aKOH PACHICTUICHUSI U €ro I[UTOTeHETHYECKast
OCHOBa», «3aKOH YHCTOTHI TameT», «JlurmOpumgHOEe  CKpenIuBaHUC,
«lluTonornyeckue  OCHOBBI ~ TUTHOPUIHOTO  CKpeImmBaHUs», «Meiho3y,
«B3anmMoaeNCTBUE aJUIENbHBIX TE€HOBY», «l'eHeTMdueckue KapThl pacTECHHH,
KUBOTHBIX U 4eloBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTU HACIIEIOBAHMUS,
CUEIJIEHHOro ¢ mojom», «KapuoTtumnbl yenoBeka M KUBOTHBIX», «Buisl
U3MEHUYNBOCTHY», «MomudukanrnonHas n3MEHIYUBOCThY, «HacienmoBanue pesyc-
baktopay, «I'eHeTHKa rpynn KpoBw», «MyTalimoHHast U3MEHUYUBOCTHY.

ObopynoBanue: MoAenu-anmInKauuu «MOHOTHOPHIHOE CKPEUIUBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpuanoe ckpenmBanue», «llepexpécr
XpOMOCOM», MHUKPOCKON W MHUKporpenapar «J/lpo3oduna» (HopMa, MyTaiuu
(hopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I' opox moCeBHOM.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopatopHas padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEUIUBAHUS Y NPO30(HIIbI HA TOTOBBIX MUKPOIMPENapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaMpUKATUMOHHON
W3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAIA U BAPUALTMOHHOW KPUBOW.

JIaGopatopnas paborta Ne 7. « Ananu3 Mytanuid y 1po30(uisl Ha TOTOBBIX
MHKPOITpENapaTax».

[Ipaktuueckass padora Ne 2. «CocTaBlieHHME M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U MpOLECC. 3apOKICHHUE CEIIEKIUU U TOMECTUKALINS.
Vuyenne H. WM. BaBunoBa 0 LEHTpax MNPOUCXOXKACHUS H MHOT000pa3us
KYJbTYPHBIX pacTeHuid. LIeHTpBl IpOUCXOKAEHUS TOMAIIHUX )KUBOTHBIX. COpT,
II0pPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MacCoBBIi U MHIMBHUYaIbHBI OTOOPHI
B CEJIEKIMH PACTECHHM U KUBOTHBIX. OLEHKA 3KCTepbepa. biInM3kopoacTBEeHHOE
CKpemuBaHue — UHOpuauHT. Yuncrtas nunHug. CKpeulMBaHUE YUCTBIX JIMHUH.
['etepo3suc, niu rubpuaHas cuna. HeponctBenHoe ckpeniuBaHue — ayTOpPHUIMHT.
OtpanénHas rulOpuauzanuss W €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJIyYE€HHE TMOJHUILUIONIOB. JIOCTMIKEHUS CEJIEKLIUH PACTEHUM, >XKUBOTHBIX M
MHKPOOPraHU3MOB.

buorexHonorus Kak orpacib IpPOU3BOJACTBA. | €eHHAs MHXKEHepus. JTallbl
co3ganusi pexkomOuHantHoi JIHK wm TpaHcrenHbix opranmsmoB. Kierounas
nHKeHepus. Knerounsle  KyJnbTypbl. MUKpPOKIOHAJIbHOE  Pa3MHOKEHHUE
pacteHnii. KIlOHHpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3SAMCTBEHHBIX
OpPraHU3MOB. JKoJoruueckue u studeckue mnpodiemsl. [MO — renerndecku
MOIU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpauuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHoB.

Tabmuupl 1 cxembl: kapta «LIeHTpbl IPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYpPHBIX pacTteHui», «llopompl gomamHux KUBOTHBIX», «Coprta
KYJbTYpPHBIX pacTeHui», «OtnancéHHas rubpunuzanus», «PadboTel akageMuka
M. @. UBanosay, «Ilomumionausy, « O0BEKTh OMOTEXHOJIOTHNY, «KIIeTOUHBIS
KyJbTypbl W KIOHUpPOBaHHE», «KOHCTpyMpoBaHME M TIEPEHOC TE€HOB,
XpPOMOCOMY.

ObopynoBanue: MyJsSOKH IUIOJOB W KOPHEIUIOAOB JOUKHX (QOpM U
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbcKoX03sHCTBEHHBIE PACTCHUS.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Okckypenst « OCHOBHBIE METOABI M JTOCTHKECHMS CEIEKIMM PACTECHUU U
KUBOTHBIX  (HAQ  CEJEKIMOHHYIO  CTaHIMIO, IUIEMEHHYI0  (depmy,
COPTOMCHBITATENBHBI y4acCTOK, B TEIUIMYHOE XO3SAKCTBO, JIADOPAaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIACC

Tema 1. DBoIOLMOHHAS 0MOJIOTHS.

[Ipennochulk BO3HMKHOBEHUS SBOJIOLUUOHHON TEOPHUH. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OHoJioruu. BiusiHue 3BONIONIMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHN U APYTUX HAYK.

CBupnerenscTBa 3BOMONUU. [laneoHToNOrMYEeCKUE: MOCIEA0BATEIHLHOCTh
MOSIBJICHUSI BUJOB B TAJICOHTOJOTHYECKON JIETOMHUCH, IMEPEXOIHbIE (OPMEI.
buoreorpaduyeckue: cxomctBo u pasznuuue ¢dayH u (QIOp MATESPUKOB U
OCTpPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA M PAa3au4usi 3MOPHUOHOB Pa3HBbIX BHUJOB
MMO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPYyAUMEHTApHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTell y BcCex
OpPraHu3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpennoceulku BO3HMKHOBEHUS
napBUHM3MA. J[BMXKYIIME CHIIBI 3BOJIOUMHM BUAOB 1o JlapBuHy (U30BITOYHOE



pa3MHOXEHUWE  MpU  OrPAaHUYEHHOCTH  PECYPCOB, HeonpeeneHHas
M3MEHYMBOCTb, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Bosoruu (CTI) u €€ 0OCHOBHBIE MOJ0KEHHUS.

Muxkposomornus. [lonmynsius kak equHUIA BUIA U YBOJIOLUH.

JIBuxyuue cuiibl ((hakTOpbl) HBOIIOLMK BUIOB B TpUpojie. MyTalluOHHbBIN
npolecc U KOMOWHATUBHAS M3MEHUYMBOCTh. [lomynsimoHHble BOJMHBI U Apeid
reHoB. M3onsanus u Murparusi.

EcrtecTBeHHBII 0TOOp — Hampapisoluid (akTop 3BOJOLHH. DPOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OPraHu3MOB Kak pe3yJibTaT 3Bosronuu. lIpumepsl
MPUCTIOCOOTICHUN y OpraHu3MoB. ApoMop(ho3bl U UANOAJANTALIUH.

Bun wu BupooOpasoBanue. Kpurepum Buga. OcHOBHbIE (POpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Makpoasosorisi.  dDopmel  3BOMIOLMHU:  (prIIETUYECKAs, OUBEPrEHTHAs,
KOHBEpreHTHasl, napamienbHas. HeoOpaTuMocTh 3BOIONUH.

IIpoucxoxnenue oT HEeCIEeUUaIu3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyromas crienuanu3anys. AanTuBHas paguanus.
JleMoHCcTpanum:

[Toprpersr: K. JInnnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBep1ios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYeCcKOro Mupa Ha 3emiiey,
«3apoIbIH TO3BOHOYHBIX JKHBOTHBIX», « ApXeonTepukcey, «Dopmbr 60prObBI 3a
cymectBoBanmne», «EctecTtBeHHBIi  0TOOpP», «MHOroo0Gpa3sue  COpPTOB
pacTEeHU», «Mmuoroob6pasue opoJa JKUBOTHBIX), «ITommynsimmy,
«MyTanuoHHas U3MEHIUBOCTHY, « ApomMopho3b», «nnoagantarumy, «O0mas
nereHepanus», «JBuxkymme cuiasl 3Boionun», «Kapra-cxema wapiipyTa
MY TEIIECTBUS 4. JapBuHay, «bopnba 3a CYLLECTBOBAHUEY,
«[IpucmnocobmeHHOCTs OpraHu3MoBy», «I'eorpaduyeckoe BUI000pa30BAHUE,
«IKOJIOTMYECKOE BUI000PA30BAHUE.

O6opymoBaHue: KOJJIEKIUS HACEKOMBIX C PA3IMYHBIMUA THUIIAMH OKPACKH,
Ha0Op TUTOJIOB M CeMsTH, KoJuieKius «[Ipumepsl 3aluTHRIX TPUCTIOCOOICHHN Y
KUBOTHBIX», MOJIeNTb « OCHOBHBIC HAMPABIICHUS IBOJIIOIIUNY, 00BEMHAS MOJICITH
«CTtpoeHue rojIoBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koyuekius «DopMbl COXpaHHOCTH
WCKOIIAEMbIX JKMUBOTHBIX W pacTeHui», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BIIaxHbIe mpemnaparsl «Pa3Butne Hacekomoro», «Pa3Butue
JSTYIIKWY, MUKponpenapar «J{po3zodunay (Hopma, MmyTanuu (GOpMbI KPHLILEB U
OKpAaCKH TeJa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas pa6ota Ne 1. «CpaBHeHHE BHUIIOB 1O MOp(dogornyeckomy
KPUTEPHUIOY.

Jlabopatopnas pabora Ne 2. «Onucanue mpuCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHMe M pa3BUTHE JKU3HU HA 3emuie.

JloHay4yHbIE NPEACTABICHUA O 3apOXKICHUHU XU3HU. HaydHble rumoresbl
BO3HUKHOBEHHUS XW3HU Ha 3emuie: aOWoreHe3 W maHcrepMus. XHUMHUYECKas
ABOJIONMS. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
OKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKOW »3Bontouuu. HavanbHbie
sTanbl Ouosiorndyeckor spooruu. [unoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BOZHUKHOBEHUE MPOTOKJIETKU. [lepBbie KIETKU U UX
3BOJIIOLUS. POPMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.



Passutne xu3Hu Ha 3emue 1o spam u nepuoaam. Karapxen. Apxenckas u
npoTepo3oiickast spel. Ilanmeo3olickas 3pa U €€ mNepuoabl: KeMOPUNCKUH,
OPJOBUKCKUH, CUILypUHCKHUH, JEBOHCKHH, KAMCHHOYTOJIbHBIH, IEPMCKHH.

Me3o3ofickast 9pa 1 e€ NepuoAbL: TPUACOBBIH, IOPCKUH, MEIOBOM.

Kannozorickas 2pa u €€ 1epuoAbl: NAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTCHOBBIN.

XapakTepucTrKa KJIMMAaTa ¥ T€0JIOTMYECKUX MPOUeccOB. OCHOBHBIE ATAIbI
ABOJIFOLIMU PACTUTEIBHOIO MU >KMBOTHOrO Mupa. ApomMop(do3bl y pacTeHUd U
XKUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KakK OTpa)k€Hue 3BOJOLHMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIBI OPraHU3MOB.

OBoJonMsA ~ 4eJoBeKa.  AHTpPONOJIOTMS  Kak  Hayka.  PasButume
NPEACTAaBICHUM O  NPOUCXOXKICHUM  4YeloBeKa. Meroapl  M3ydeHHs
anTporioreesa. (CxoacrBa W pa3iauuMs  4YeJOBEKAa M HKUBOTHBIX.
CucreMaTHyecKoe MOJI0KEHUE YeJIOBEKa.

JBuwxymue  cuibl  (dakTopel)  aHTponoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTb M €CTECTBEHHBIH 0TOOp. OOmecTBeHHBI 00pa3 KHU3HH,
M3TOTOBJICHHE OPYIHMU TPYJa, MBIIUICHHUE, PEYb.

OcHOBHBIE CTaIMM W BETBU DHBOJIOLMM YEJIOBEKA: AaBCTPAJIONMTEKH,
UYenoek ymenbid, YenoBek npsaMoxomdmni, YenoBEeK HeEaHIEpPTaIbCKUM,
Yenosek pasymHbii. Haxoakn MCKOIaeMbIX OCTaTKOB, BPEMs CyLIECTBOBAHMS,
00J1aCTh pacmpoCTpaHeHUsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAHSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINECOUAHAS
(eBpaswmiickasi), Herpo-aBCTpajoWJHas (PKBAaTOpUAJbHAs), MOHIOJIOWIHAS
(a3marcko-amepukaHckas). UepTsl MPHUCIOCOOICHHOCTH  IIPEACTaBHUTEIICH
YEJIOBEYECKUX Pac K YCIOBUAM CYIIECTBOBAaHMs. EIMHCTBO 4EIOBEUYECKUX pac.
Kputuka pacusma.

JleMoHCcTpanum:

[Toptpetsr: ®@. Penu, JI. [lacrep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnmuuel 1 cxembl: «Bo3unknoBenne COJHEYHOM cUCTEMED», «Pa3Butne
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«KuBOTHas KIETKay,
«IIpokapuornueckas knetka», «CoBpeMeHHass CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHHUS YEOBEKa M YEIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MeECTa TMAaJCOHTOJIOTMYECKUX HAXOIOK MPEIKOB
COBPEMEHHOI0 4YeNOBEKay, «/IpeBHenmmue moan», «peBaue moam», «llepsoie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue pacoh».

O6opynoBanme: Mymsoku — «[Ipoucxoknenne  demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaabla, KPOMAHbOHIIA), CIENKUA WU
M300paxXeHHs] KaMEHHBIX OpPYAMH MEPBOOBITHOIO YelIOBEKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), reoxpoHojormueckas Tabnuia, KoyuieKmus «Dopmbl
COXPaHHOCTH UCKOIAEMBIX )KMBOTHBIX U PACTEHUI».

JlabopaTtopHble 1 NpakTHYecKHe padoThI:

[TpakTrueckast padota Ne 1. «M3ydyenne uckonaemblx OCTaTKOB PaCTEHUN
Y )KUBOTHBIX B KOJUIEKIUSIX).

DKcKypceHs «IBOJIOLHS OPraHUYEeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAaeBEAUYECKUI My3€el).

Tema 3. Opranusmsl M OKpYysKaloLas cpeaa.

OKoJIorMsl Kak Hayka. 3aJadd M pasfensl  JKoJIoruu. Meronasl
AKOJIOTMYECKUX UCCIIEIOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJI0BEKA.



Cpenbl 00MTaHNUS OPTaHU3MOB: BOJHAS, HA36MHO-BO3/YIIIHAS, TIOYBCHHAS,
BHYTPUOPraHU3MEHHAs.

Okonorudeckue (axtopsl. Knaccudukamus sK0IOTHMYECKUX (PaKTOpPOB:
abnoTtnyeckue, OMOTUYECKHE M AHTPOIOreHHbIE. J[eHCTBHE HKOJIOTMYECKUX
(haKTOPOB Ha OPraHU3MBI.

Abuotnyeckue (akTophI: CBET, TeMIlepaTypa, BJIQXKHOCTb.
®doronepuonusm. IlpucnocobneHus opraHu3MoB K JEHCTBUIO aOMOTHYECKHX
dakTopoB. buonornyeckue puTMBI.

buotnueckue  Qakropsl. Buasl  OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, cUMOMO3 u ero ¢opmel. [lapazutusm,
KOooIlepanus, MyTyaJin3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO).
AmeHcanu3Mm, HEUTpaiu3M. 3HauYeHHE OHOTHYECKHMX B3aUMOJCHCTBUN s
CYILIECTBOBAHUS OPTaHU3MOB B PUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU MOMyJsiui. (OCHOBHBIE IOKA3aTENH
MOMYJISILUNA: YUCIEHHOCTh, IJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[mHaMruka YuCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JleMoHCcTpanum:

IToptpetsr: A. I'ymbonbar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuupl n cxemsl: kapta «IIpuponnsie 30Hb1 3emun», «Cpeapl 0OUTaHUS
opraHusMoBy», «@oronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMyJSIMK HHPY30pun-Ty penbkm», «[lumessie nenm».

JlabopaTopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH pacTeHUN
U3 pa3HbIX MECT OOUTAHUSY.

Jlabopatopuass padora Ne 4. «BnmsHME cBeTa Ha POCT W pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktrnueckass padora Ne 2. «Iloacy€r NMIOTHOCTH MOMYJSILUN pa3HBIX
BUJIOB PACTCHUIN».

Tema 4. Coo0miecTBa M 3KOJIOTHYECKHE CHCTEMbI.

CoobmiecTBO opranu3mMoB — 0uoreH03. CTpyKTyphl OHOLIEHO3a: BUIOBAs,
NPOCTpPAaHCTBEHHAsA, Tpodudeckas (muieBasi). Buabl-nomunanTtsel. CBsi3u B
ouoreHose.

Dkosiornyeckue cucteMbl (3kocuctembl). I[lonarue o0 sKocucTeMe U
ouoreoneHoze. DYHKIMOHATIbHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylUeHTbl. KpyroBopoT BeIIeCTB M MOTOK 3HEPrud B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKocuCcTeMbl. [InieBrpie nenu u
cetd. OCHOBHBIE IIOKa3aTelid  3KOCHCTEMBI: OWoOMacca, IMPOAYKIIMS.
DKOJOrHYecKHe MUPaMHUIbL: MPOAYKIIMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPETYJIALHMs, pa3zBuTHe. CyKueccus.

IIpuponHble IKOCHCTEMBI. ODKOCHCTEMBI 03€p M PpPEK. IDKOCUCTEMA
XBOMHOTO WJIM HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTE€HHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X03sIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM H YPOOIKOCHUCTEM.

buopasznoobpasue kak (aktop ycroiumBocTH KOcucTeM. CoxpaHeHUE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o 6uocepe. I'panniipl, coctaB U CTpyKTypa
ouocheprr. XKuBoe BemecTBo u ero pyHkmuu. OcobeHHOCTH OMOChEphl Kak
r00anbHONW 3KOCHCTEMBl. J([MHaMUYecKkoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectB © OHOTCOXMMHYECKHE LHKIBI 3JIEMEHTOB
(yraepona, azora). 3oHaNbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBO B Omochepe 3emnn. AHTPONOreHHbIE H3MEHEHHUS B
ouocdepe. ['mobdaabHBIEC IKOTOTUYECKUE TTPOOIEMBI.

CocyuiecTBoBaHUE IPUPOABI u YEJIOBEUECTBA. Coxpanenue
OmopazHooOpa3msi Kak  OCHOBa  yctowumBocth  Owocdepr.  OcHoBa
pPalMOHATIBHOIO YIIPABJIEHUS] NPUPOJHBIMU PECYpCaMHU U UX HCIOJIb30BAHUE.
JlocTrkeHus OUOJIOTUH U OXpaHa IPUPO/IBI.

JleMoHCcTpanum:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuupl n cxemsl: «IIumeBpie nenm», «bUONEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnpie coobmectBay, «llenmn mutanwsy, «IKOIOTHUECKAS MMHPAMUIIAY,
«buochepa um dgemoBek», «IKOCHUCTEMA MIMPOKOJIUCTBEHHOTO  JIECay,
«DKocucTeMa XBOMHOro Jeca», «bHOIEHO3 BOAOEMA», «ATPOIICHO3Y,
«IIpumepHBIE AHTPONOTEHHBIE BO3INEHUCTBUS Ha nOpupoay», «Baxuenmme
HMCTOYHUKM 3arpsi3HEHUs BO3/lyXa U TPYHTOBBIX BOI», «llouBa — BaxkHeiiias
coctaBisitomias ouocdeps», «DakTopbl nerpaganuu mnouB», «llapHUKOBBII
ahdexT», «DakTOphl PAAMOAKTHBHOTO 3arps3HeHust Ouochepwr», «OO0mas
CTpyKTypa 6mochepr», «Pacnpocrpanenne xu3Hu B omocdepe», «O30HOBBIH
sKkpaH onocdeps», «Kpyrosopot yriepoma B 6uochepe», «Kpyrosopot azora B
MIPUPOJIEY.

O6opynoBanue: MOETb-aNTUINKANNS « TUMHYHBIE OMOIIEHO3BI», TepOapHii
«PacturenbHble  cooOmiecTBa», Koulekuuu — «buonenos», «Bpenutenu
BOKHEHUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOapuu H  KOJUICKIIMHU
pacTEeHHUI U >KMBOTHBIX, MIPUHAJJICKAIINE K PAa3HBIM 3KOJIOTHYECKUM Tpynnam
omnoro Buma, Kpacmas xkuura Poccuiickoit ®eneparnuu, wu300paKeHUS
OXpaHsSIEMbIX BUJIOB pacTeHuit u YKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEIHEI'O OBLIETO
OBPA3OBAHUIA

Cornacio ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBAaHMS K pPeE3yJIbTaTaMm
OCBOCHMS OOYyYaroIUMHCS TPOrpaMM cpexHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS mpeameTa «buomaorus»
BBIJICJICHBI  CIEAYIOLIME  COCTABJISIONIME:  OCO3HAaHUE  OO0yYarOUUMHUCS
POCCUHCKON TPa)KTaHCKOM HMJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSATEITFHOCTH U CaMOOTIPEEICHIIO, HAJTMYNE MOTHUBAIIMN K OOYUYEHHUIO
Ouonoruu, 1eaeHanpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSKIESHUN TUIHOCTH HA
OCHOBE KIIIOUEBBIX IIEHHOCTEH UM MCTOPUYECKUX TPAJUIUNA  pPa3BUTHUIL
OMOJIOTUYECKOTO  3HAHWA, TOTOBHOCTH M  CHOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATbCSI B CBOCH  JEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, TPUCYIIUMHU CHCTEME OMOJOTUYECKOTO OOpa30BaHUs, HAIUYNE
AKOJIOTMYECKOTO MPAaBOCO3HAHUS, CIHOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HECHHBIC TIJIaHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUS NpeAaMeTa «bHOJIOrus» JOCTUTAIOTCS
B CIWHCTBE yYEOHOW M BOCHHUTATECIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAIUIUOHHBIMU  POCCUUCKUMU  COLUMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUIAMU U
HOpMaMU TIOBEJIEHHSI M  CIIOCOOCTBYIOT  MpolieccaM  CaMOINO3HaHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3UILIMHU JTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K 3aKOHY M MIPaBONOPSAKY, YEJIOBEKYy TpyAa U
CTaplieMy IOKOJICHHIO, B3aUMHOIO YBaXKEHUS, OEpPEKHOrO0 OTHOUIEHUS K
KyJbTYpHOMY HACIEIUI0 M TPAJULUSIM MHOTOHAIIMOHAIIBHOTO  Hapoja
Poccuiickont ®enepanuu, NpupoAe U OKPYKAIOIIEH cpelie.

JIMdHOCTHBIE PE3yNbTaThl OCBOCHUS Yy4deOHOro mnpeameTa «buomorus»
JNOJDKHBl ~ OTpaXaTb  TOTOBHOCTB U CHOCOOHOCTh  OOYYaromIMXCs
PYKOBOJICTBOBAaTbCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAllUi, MO3UTHBHBIX BHYTPEHHHX YOEKIICHH,
COOTBETCTBYIOIIMX TPAJULIHUOHHBIM LEHHOCTSIM POCCUHCKOrO OOIIEeCTBa,
paclIMpeHue >KU3HEHHOIO OIbITa W ONbITAa JESITEIbHOCTH B MPOLECCE
peanu3ali OCHOBHBIX HANpaBJICHHUN BOCIHUTATEIbHOM NESATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa:ka1aHCcKoOro BOCIIUTAHUSI:

ChOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMHM  OOYYaIOmerocsl  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUHUCKOTO O0IIEeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TIO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHHE YUUTHIBATh B CBOUX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIOJEH C Pa3HBIMU YOEXKICHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMHU
Y COLIMAIIBHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, ITO3HABATEJIbHBIX M HCCIEA0BATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO
OTHOUIEHUS K MHEHHIO OIMOHEHTOB IPH OOCYKIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIePIKaHuUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JI€ATEIBbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTD POCCHICKOM rpa)X JaHCKOU WJIECHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHSI K CBOEMY HApOAY, UyBCTBAa OTBETCTBEHHOCTH IE€pE]
PonuHoM, ropmocty 3a cBOM KpaM, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
IIPOLJIOE U HACTOSIIIEe MHOMOHAIIMOHAILHOTO Hapoja Poccuu;

LEHHOCTHOE€ OTHOLIEHHE K MPHUPOJAHOMY HACIEAUID M MaMSATHUKAM
PUPOABI, TOCTHKEHUSM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHUSAX,
TpyZe,

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OHOJOTHH, MOHUMAHUS 3HAYCHHs] OUOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOBL, B dKU3HH YEIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujeiHas yOeX1EHHOCTh, TOTOBHOCTh K CIYXXEHHUIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyaAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U PUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOr'O BKJIaJa B IOCTPOEHUE YCTOMUMBOr0O OyAyILIEro;

OTBETCTBEHHOE OTHOLUEHHWE K CBOMM pOJMTEINSIM, CO3/IaHUIO0 CEMbHU Ha
OCHOBE OCO3HAHHOIO MPUHATHS LEHHOCTEW CEMEMHOMN )KU3HU B COOTBETCTBUU C
TpaguusaMu HapoaoB Poccuu;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;

MIOHUMAHUE HMOLMOHAIILHOIO BO3JEUCTBUS JKUBOM NpUpOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbl 310POBbI H
3MOLMOHAJBHOIO 0J1arOMOJTy U :

NOHMMAaHHWE W peanu3alus 3J0pOBOro M Oe3omacHOro obpasa KXU3HU
(3mo0poBoe  TWHUTaHME, COOJIOACHHE THUTHEHWYECKHUX TPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUA M OTHbIXa, pEryisipHas Quandyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37]0POBBIO;

MOHUMAHUE LIEHHOCTU MPaBWJI HHAUBUAYAJIbHOIO U KOJUJIEKTHUBHOIO
0€30MacHOT0 TOBEACHUS B CHUTYalUAX, YTPOXKAIOMIMX 3J0POBBI0O U KHU3HU
JIIOACH;

OCO3HAaHME  TMOCJIEICTBUA M  HENpUSATUS  BPEIHBIX  IPHUBBIYEK
(ymoTpeOneHust ankoroisi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTbB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;



FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM UM COLHUAIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOHATH TaKyIO JEATEIbHOCTD;

WHTEpEC K pasnudyHbiM cdepam mpodhecCHOHATHHOU NIeATeITLHOCTH,
yYMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu 1 peaan3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TITAHBI

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHWIO Ha
MPOTSKECHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

AKOJIOTMYECKHU 1€IeCO00pa3HOE OTHOILIECHHE K MPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJIOTHYCCKON KyJIbTYpPBhI: TMPHOOPETCHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKA HMX BO3MOXHBIX MOCIEACTBUN ISt
OKPYXaroIIEN CPeIbl;

OCO3HAHHUE TI00ATIBHOTO XapaKTepa 3KOJIOTHUYECKUX NpoOJIeM U MyTen ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOPETAaEMbIE NMPU H3YYEHHH OMOJIOTHH
3HAHUS W YMEHHUS IpPU PEIICHUH MPOO0JIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIOIONIB30BaHUEM  (COOJIIOAEHUE TIpaBWJl TOBEJACHUS B  MPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B 3KOCUCTEMAaX, OXpaHy BHUJOB,
3KocHuCTeM, Orocdepsl);

AKTUBHOE HEINPUATHE ACHUCTBHM, NPUHOCAIIMX BPEA OKPYKAKOLIEH
MIPUPOTHON Cpelie, YMEHHE TTPOTHO3UPOBATh HEOIArONMPUATHBIC YKOJIOTHICCKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEHUCTBUM U MPEIOTBPALIATh UX;

HaJu4yue Pa3BUTOrO0 HSKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTMYEeCKOU
KYJIbTYphl, OIbITa JAESITEIHBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN
MpPaKTUKE, TOTOBHOCTM K YyYacTHUIO B MPAKTUYECKON  JIESITEIHHOCTH
AKOJIOTMYECKON HAIMPaBICEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO HA IHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYPhl KaK Cpe/iCcTBa
B3aMMO/ICUCTBUSI MEXKTY JIFOJJbMH U TIO3HAHUSI MUDA;

MOHMMaHUe cneuuPuky OUOJOTHM KaK HayKd, OCO3HaHHUS €€ poju B
(bopMHpPOBaHUN PAITMOHAILHOTO HAYYHOTO MBIIIICHHUS, CO3MAHUH IIETOCTHOTO
MPEICTABICHUS] 00 OKPYXKAIOIEM MUPE KaK O €IUHCTBE MPHUPOJIBI, YEIOBEKA U
oOIIecTBa, B MO3HAHUHM TMPUPOHBIX 3aKOHOMEPHOCTEH W pPEIIeHUH TpoOIemM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHU ISl COBPEMEHHOM ITUBHIIA3AITIH:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pemaTh PECYpCHbIE TPOOIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MYTEH BbIXOAA U3 TNI00ATBHBIX SKOJOTHUYECKUX MPOoOIeM
u oOecrnedyeHus: Mepexoja K YCTOMUYMBOMY Pa3BUTHIO, PalMOHATIBLHOMY
MCIIOJIb30BaHUI0 MPUPOJHBIX PEeCypcoB U (HOPMUPOBAHHUIO HOBBIX CTaHIAapPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHH OHMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIMICHUST OO KyJbTYpPhl, E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak



COCTaBHOM  4YacTM  (YHKIMOHAJIBHOW  TPAMOTHOCTH  OOyYaromuxcs,
dbopMupyeMOil py U3yUEeHUN OMOJIOTHH;

NMOHMMAHWE  CYIIHOCTH  METOJOB  TIO3HAHMSA, HCIOJB3yeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJMydyaeMble 3HAHHS IS
aHam3a U OOBSICHEHHSI ABJICHUIN OKPY’KAIOIIEro MUPA U MPOUCXOAAIIUX B HEM
W3MEHEHUH, YMEHHE JeNlaTh 00OCHOBAaHHBIC 3aKJIIOYCHHS] HAa OCHOBE HAyYHBIX
(aKkTOB M UMEIOIIMXCS TaHHBIX C IEJbIO MOJIYYEeHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIHHO MCIOIB30BaTh OMONIOTHUECKHUE 3HAHUS AJIS
perieHust mpobiieM B peaabHbIX KU3HEHHBIX CUTYAIINAX;

OCO3HaHUE IICHHOCTH HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENbCKYIO N€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIHOCOOHOCTH K HEMpPEepPhIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHuI0, K aKTUBHOMY IOJyUYEHHUIO HOBBIX 3HAHHUM MO OMOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMmeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4yeOHOro  mpeamera
«buonorus BKJIIOYAIOT: 3HAYMMbBIE i1 (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyarommxcsi  MEXAUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIeHAYYHBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTUHBI MUpa U CIELUPUKY
METO/IOB TIO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPrusd, SIBICHHE, MPOLECC, CUCTEMa, HAay4YHbIA (akT, MPUHLUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAOJIOJECHHE, H3MEpPEHUE,
SKCOEPUMEHT W JAPYruX),  YHHUBEpCajdbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHMKAaTUBHBIE, PETYJISTHUBHBIE), OOeCHeunBarOUIne
(dbopmupoBaHre (QPYHKIMOHAIBHOW IPAMOTHOCTH M COLMAIBHOW KOMIIETEHIIUU
oOyyarommxcsi, CHOCOOHOCTh OOYYaroIIMXCsl  MCIOJb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHMS U  YHHMBEPCAJIbHbBIE
y4eOHbIE IeMCTBUS B TO3HABATEILHON U COLIMATILHON MPAKTHUKE.

MeranpeaMeTHble pe3ybTaThl OCBOEHUS MPOrPAMMbl CPEIHETr0 OOIIETro
00pa3oBaHUsl TOKHBI OTPAXKaTh:

OBinaneHue  yHMBepPCAJbHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHSA:

CaMOCTOATENbHO  (OopMyJIHpOBaTP M aKTyalU3UpoBaTh Mpoliemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JOTUYECKOTO MBILUICHUS
(ananuza, cuHTEe3a, CpaBHEHMs, Kiaccudukanuu, o000OUIEHUs), PACKPHIBAThH
CMBICI OMOJIOTMYECKUX TOHATUM (BBIIENSATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh CBS3U C IPYTUMU MOHSATUSIMU);

ONpeNeNsATh LENu JEATebHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUHU UX
JOCTHXKEHHUS, COOTHOCHUTb pE3YyJbTaThl JESITEIIBHOCTH C IOCTaBJIEHHBIMU
HEIIMU;

WCIIOJB30BaTh OMOJIOTUYECKUE TIOHSATUSA JJisi OOBsicHeHHs (HakTOB U
SIBJIEHUM KUBOU IIPUPOJBL,

CTPOUTH JIOTUYECKHUE pacCyXJeHusl (MHIAYKTUBHbBIC, IACAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BHIBOJIBI M 3aKJIFOUCHNUS;



INPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEICTBA Il NPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIEHUI B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX,
a TakXKe MPOTHBOPEYMH PA3HOTO POJA, BBIABIECHHBIX B  Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS
MaTepHAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yNbTATOB LM, OLIEHUBATh PUCKU MTOCIIEICTBUN N€ATEIbHOCTH;

KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHSX pEalbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIAJETh  HaBbIKAMU  Y4YEOHO-UCCJIENOBATEIBCKOM U NPOEKTHON
ACSITeNbHOCTH, HaBBIKAMHM  pa3pelieHus mpoOjeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PELIEHUs MPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO PA3JIMYHbIX METOJO0B MO3HAHUS;

UCIIOJIB30BaTh Pa3jIUW4HbIE BHUJAbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HMHTEpIpETalui, NPeoOpa3oBaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMupoBaTh  HAy4HbI  THUN ~ MBIIUICHUS,  BIaAeTh  HAyYHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMH IMOHATUSAMHA U METOJAMU;

CTaBUTh M (POPMYIHMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESTENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IPUYMHHO-CIIEJCTBEHHBIE CBSI3W M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JUIS J10KAa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHbIE B XOJ€ PEIICHUS 3aJayd pe3yJIbTarThl,
KPUTUYECKH OLIEHHBAaTh UX JOCTOBEPHOCTb, MPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH IEJICHANIPABICHHBIN MMOUCK MEPEeHOCca CPEACTB U CIOCOO0B
AeMCTBHS B MPO(PECCHOHANBHYIO CPELY;

YMETh NMEPEHOCHUTh 3HAHUS B NO3HABATEJBHYIO U MPAKTHYECKYIO 00JacTH
KU3ZHEJEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, ITPEJIaraTh OPUTHHAIbHBIE TOAXObI U PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ uHpopManHe:

OPUEHTHPOBATHCSI B PA3NUYHBIX HCTOYHHKAX WHpopMmammu (TEKCTe
y4eOHOro MOocoOMs, Hay4YHO-NONYJIIPHOM  JUTEpaTtype, OHOJOTHMYECKHX
CIIOBApSX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHere),
aHAIM3UPOBaTh HMH(MOPMALMIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHHUS,
KPUTUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(bopMyIIHpOBaTh 3aMPOCHl U TPUMEHSTH PA3TUYHBIE METObI IIPH TIOUCKE U
orbope Owonormdyeckoit uHMOpMAIUK, HEOOXOAMMOW HJisi BBITOJTHCHUS
y4eOHBIX 3a/a4;

nproOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJbTYpY AaKTUBHOI'O  HCIOJIb30BaHUS
Pa3IUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEICTABICHUS
ouwonornyeckort wHMOpmaruu (cxembl, Tpaduku, gUATPAMMBI, TaOJIHUIIEI,
PUCYHKH U IPYToe€);

WCIIOJB30BaTh HAy4YHBIM $3BIK B KaueCTBE CpEACTBA MpU padoTe ¢
Ononornyeckor wHGOpPMAIUEH: TPUMEHATh XUMHUYECKHE, (GU3HYECKUE U
MaTEeMaTUYECKHE 3HAKW U CHMBOJIBI, OopMyIibl, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIIOJI30BaTh W TPEoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CpEJCTBA
HaTJISTHOCTH;

BIIAJICTh  HABBIKAMH  pACIIO3HABAHUS W  3alIUTHl  WHGOOpPMAIIIH,
nH()OPMAITMOHHONW 0€30MTaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oburenme:

OCYIIECTBJISATh KOMMYHHKAallMM BO BceX cdepax KU3HHU, aKTUBHO
y4acTBOBAaTh B JAMAJOre WIM JAUCKYCCHHM MO CYHIECTBY OOCYXJAaeMOH TeMbl
(ymMeHHMe 3amaBaTh BOIPOCH, BBICKA3bIBATH CYXKICHUS OTHOCHUTEIHHO
BBITIOJTHCHUS TIPEJJIaraeMOU 3aJ]a4M, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3UIIAN JPYTUX YIACTHUKOB JUAIIOTA WU JUCKYCCHH);

pacrio3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIIEHUSA, MOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHUS KOH(MIUKTHBIX CUTYAIIHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3TMYHBIMU CITIOCOOAMM OOIICHUS U B3aUMOICHCTBYS, TOHUMATh
HaAMEpPEHUsT JPYTuX JIOJed, TPOSBISATh YBAKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (HopMyITHpoBaTh CBOM BO3PAKCHHSI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

MOHMUMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYyAIBHOW pabOThl TPH  PEIMICHUH OWOJIOTHYECKOW  MPOOJIEMBI,
000CHOBBIBAaTh HEOOXOJIUMOCTh MIPUMEHECHUS TPYIIOBBIX dbopm
B3aMMO/ICHCTBUS MIPU PEIICHUU Y4eOHOU 3a0auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHHA C YUETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 UJieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JIEATEIHLHOCTH, OPTaHU30BBIBATH U
KOOPJUHUPOBATh ACUCTBUA MO €€ JOCTHUKEHUIO: COCTaBJIATh IUIAH JICMCTBUM,
pacupenemnsaTh pojau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yibTaThl
COBMECTHOU padOTHI;

OIICHWBATh KA4E€CTBO CBOETO BKJIAJla M KAXKIOTO yYaCTHHKA KOMAHJIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemiaraTh HOBBIE TPOEKTHI, OIEHWBATH HUACH C TO3WUIMA HOBU3HEI,
OpUTHUHATHHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TIO3UTUBHOE CTPATETMYECKOE ITOBEJICHUE B PAa3JIHMYHBIX
CUTYAIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBjajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopraHu3anms:

WCIIOJIB30BaTh OWOJIOTHYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM M WX
pEIICHHS B )KU3HECHHBIX U YYCOHBIX CUTYAITUSX;

BBHIOMpPATh HA OCHOBE OWOJOTHYECKUX 3HAHWH IIEJICBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHSIX M MOCTYIKAX MO OTHOIICHUIO K )KHBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYILECTBJIATH  IMO3HABATEJIBHYI  JCATEIBHOCTb,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJauyd B
00pa30BaTEeIbHON JEATENBHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOATEJIbHO COCTABJIATh IUIAH pelIeHus MpoOJeMbl € YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHII;

JABaTh OLICHKY HOBBIM CUTYallUsM;

pacmupsTh ~paMKd ~ ydeOHOro TmpenMeTra Ha  OCHOBE  JIMYHBIX
IIPEANOYTECHUM;

JenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTHPOBAaTH  €ro,  Opathb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHMBATh IPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOW 3pYyAULMU B
pa3HbBIX 00JAaCTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENbHBIN U
KYJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBHI B JAEATEIBHOCTD,
OLICHUBATBh COOTBETCTBUE PE3YyJIBTATOB LIENAM;

BJIQ/IETh HABBIKAMHM IIO3HABATENbHOM pediiekcuu KakK OCO3HaHUs
COBEPLIAEMBIX JCUCTBHM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB H
OCHOBAHMI{, UCIIOJIb30BaTh MPUEMBI pe(IECKCUH JJI1 OLICHKU CUTyalluH, BEIOOpa
BEPHOI'O PELICHHS;

YMETh OLEHHBATh PUCKH M CBOECBPEMEHHO NPUHUMATh PELIEHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHUBBI M apryMEHTBHl JPYyTMX IIPH AHAINA3E DPE3YJIbTAaTOB
NEATEINbHOCTH;

3) npuHsTHE CeOsl M APYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M apryMEHTBHl JPYTMX IPH AHAINA3E DPE3YJIbTAaTOB
NEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTnsie pe3ynbTaThl ocBoeHUs: nporpammbl COO mo Guosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crHenuduueckue sl y4eOHOro mpeameTa
«buonorus» HayuyHble 3HaHUS, YMEHUS M CHOCOOBI JEHCTBUU MO OCBOEHHUIO,
UHTEPHpPETallMd ¥ MNpeoOpa3OBaHMIO 3HAHUM, BHUABl JIEATEIBHOCTH 10
MOJIYYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX
CUTyallMsIX, a TaKXe B pEalbHBIX MXU3HEHHBIX CHUTYAlMsSIX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3yibTaThl MPEICTABICHbI M0 ToJam
oOyueHus.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHUOJOTHMH B CHCTEME
HAay4YHOT'O 3HAaHUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOMH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAyYHOI'O MHUPOBO33pPEHHUS, O BKJIAJE
pPOCCUHCKUX H 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(yHKIHMOHAIBHOM TPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs] )KU3HEHHBIX 3a]1ay;



YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTHMUYECKUX TEPMHUHOB U MOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEHIECTB M IPEBpAILCHHUE
SHEPruM), TrOMeocTa3 (caMOperyisiius), YypOBHEBas OpraHu3alus MKUBBIX
CUCTEM, CaMOBOCITPOU3BEICHUE (penpoaykuusi), HACJIEICTBEHHOCTb,
M3MEHYUBOCTbD, POCT U PA3BUTHE;

YMEHHE Hu3Jlararb OWUOJOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, ICHTpadbHAs JOTMAa MOJEKYJSIpHOU Owuosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. WI. BaBunoBa) u yueHus (0 UeHTpax MHOrooOpasus u
MPOUCXOXKJCHUST KylIbTypHbIX pacteHuir H. . Basunoma), omnpenensarsb
TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yMEHHUE BIAJCTh METOIaMUA HAYyYHOTO ITO3HAHUS B OMOJIOTUN: HAOIIOICHUE
Y ONMCAHHE KUBBIX CUCTEM, IIPOILIECCOB U SIBIICHU, OpraHu3alus U NpoBeJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIIBIDKCHHE  THUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHUE TOIYYCHHBIX
PEe3yJbTAaTOB, UCIOIB30BAHHBIX HAYUYHBIX MOHSTHUI, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIICNIATH CYIIECTBEHHbIE TPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT
M JyKapuoOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHH3MOB, OCOOECHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUS YHEPTUU B KJIETKE, (DOTOCHHTE3a,
MJJACTUYECKOT0 M JHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, MEilo3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOTO Pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHE IPUMEHATH MOJIyYEHHbIC 3HAHUSA JIJ1s1 O0BSICHEHUS! OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, U1l IPUHATHUS NTPAKTUYECKUX PELICHUN B TIOBCETHEBHOMN
KU3HU C 1edbl0 obOecrieueHusi 0€30MacCHOCTU CBOErO 3/I0POBbS U 370POBbs
OKPYXKAIOIIUX JIIOJICH, COOMIOEHNUsS HOPM TPaMOTHOTO TIOBEICHUS B
OKpY>Karolel MpupoaHON cpejie, MOHUMMAaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTH)KEHUN COBPEMEHHON OMOJIOTMHM M OMOTEXHOJOTHH JJIs pallMoOHAIbLHOTO
MPUPOIOTIONb30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TEHETHUYECKHUE 3aJauyd Ha MOHO- H
TUTHOPUIHOE CKPEIIMBAaHUE, CIEIJICHHOE HACIEJOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAHUS JIJIsl IPEICKa3aHMs HACIEOBAaHUS IPU3HAKOB Y
OpraHHU3MOB,;

YMEHHUE BBIOIHATH Ja0OpaTOpPHBIE W MPaKTHUECKHe PabOThI, COOMIOAATh
npaBuiia mpu paboTe ¢ yueOHBIM U JIaopaTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKHA OIICHUBATh W HWHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPXKAHUS, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX HMCTOYHUKOB (CpeACTBA MAacCOBOM WH(OpMAIMH, HAYYHO-
MOMYJISIPHBIE MaTepHUalbl), STUYECKUE aCHEKThl COBPEMEHHBIX MCCIIEI0BaHUN B
Oouonoruu, MeaUIMHE, ONOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mmass OWONOTHYECKYI0 WH(MOpPMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IrPaMOTHO UCTOJIb30BaTh MOHATUITHBIN anmapaT OMOJIOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOoTo npeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MeCT€ M POJU OHUOJOTHMM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHICKUX H 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GyHKIIMOHATBLHOW TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUsI )KU3HEHHBIX 33]1a4;



YMEHHUE pPacKpbIBaTh COJAEPKAHHE OMOJOTMYECKUX TEPMUHOB M HOHSTHIL:
BUJ, TOMYJALUsA, TEeHO(OHA, OBONIONMS, [BIXKYIIUE CHIBI ((PaKTOphI)
HBOJIIOLUH, MPUCTIOCOOTICHHOCTh OpraHU3MOB, BU000pa3oBaHue,
9KOJIOTHYECKUE (HAaKTOPBI, IKOCHUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
LIeTH TTUTaHuUs, SKOJIOTUYECKas TupaMuga, OuoreoreHos, onocdepa;

YMEHUE u3JlaraTb OMOJIOTMYECKHE Teopuu (3BONIONMOHHAas Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxonactea K. M. bapa, uepeqoBaHust TJIaBHBIX HalpaBICHUU U
nytei sBomonnu A. H. CeBepuioBa, yuenus o 6uocdepe B. 1. Bepuanckoro),
ONpPEeNENATh T'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHHE BIIAJeTh METOIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHHE
Y OMMCAHME KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIIBIDKCHHE  THUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHUE TOIYYCHHBIX
PEe3yJbTAaTOB, UCIOIB30BAHHBIX HAYUYHBIX MOHSTHUI, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJENIATh CYILIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOMNYJSLHUA, MPOIYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreoIeHO30B M SKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHON
W3MEHYHUBOCTH, €CTECTBEHHOTO otbopa, BHUI000pa30BaHuA,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, ACMCTBHUS SKOJOTHYECKHX (HaKTOpPOB Ha
OpraHu3Mbl, II€pEHOCa BEIIECTB W IMOTOKA DJSHEPIMH B HKOCUCTEMAX,
AHTPOITOT€HHBIX M3MEHEHUU B JKOCUCTEMAX CBOEH MECTHOCTH, KPyroBOpoOTa
BEILIECTB U OMOT€OXUMUUYECKUX IIUKIIOB B Orocdepe;

YMEHHE IPUMEHATH MOJIYYEHHbIC 3HAHUSA JIJ1s1 O0BSICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, U1 IPUHATHUS NTPAKTUYECKUX PELICHUN B ITIOBCETHEBHOMN
KU3HU C LENbl0 oOecnedeHus: O€30IaCHOCTH CBOEro 3J0POBbS M 310POBbS
OKpYXaIOIUX JIIOJAEH, COOMIOACHHS HOPM TPaMOTHOTO TOBEACHUS B
OKpY>Karolel MpupoaHON cpejie, MOHMMAaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JNOCTHKECHUHN COBPEMEHHOU ounoJsioruu IS paLMOHAIILHOT'O
MPUPOIONIOIb30BAHUS;

YMEHUE pellaTh »3JIEMEHTapHble OHOJOTHMYECKHE 3a7add, COCTABISATh
CXEMBbI IEpPEHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAX (I[EMU MUTAHUS);

YMEHHE BBIMOIHSITH JIA0OpaTOPHBIE U MpaKTUYeCKue padoThl, COOTIOAAThH
npaBuiia mpu paboTe ¢ yueOHBIM U JIaopaTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKHA OIICHUBATh W HWHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTHYECKOTO COJEp)KaHUsS, BKIIOYAIONIYIO0 TICEBJOHAYYHBIE 3HAHUSA U3
pa3IMYHBIX HMCTOYHHKOB (CpelCcTBa MacCcOBOM HMH(OpMAIMH, HAy4YHO-
MOMYJIIPHBIE ~ Marepuaibl), pPacCMaTpuUBaTh TIJIOOAIBHBIE 3KOJIOIMYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001mass OWONOTHYECKYI0 WH(MOpPMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
rPaMOTHO UCII0JIb30BaTh MOHSATUNHBIN amnmnapar OunoJioruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HauMeHoBaHue Kosun4yecTBO 4acoB
duekTpoHHbIe (LM pPOBbHIE)
n/ pas3esioB u TeM Konrpouabnsie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
1 MpPOorpaMMbI padoThI padoThI
but6mmoreka [JOK
1 bronorns xax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
5 JKuBble CHCTEMBI U HX 1 bubmmorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUHA COCTaB U g 1 1 bubnuoreka [JOK
CTPOEHHUE KIIETKU https://m.edsoo0.ru/7f41c292
4 JKusHenesrebHOCTD 6 bu6mmorexa [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmMHOXeHUE U
5 e — 5 1 bubmuorexa [JOK
AHBHIY https://m.edsoo.ru/7f41c292
pa3BUTHE OPTraHU3MOB
HacnenctBeHHOCTD U
6 U3MCHYHMBOCTD 8 1.5 bubmmorexa [IOK
' https://m.edso0o.ru/7f41¢c292
OpraHU3MOB
7 Cenekiusi OpraHu3MoOB. 3 1 bubnmnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bubmuorexa [JOK
P
8 C3CPBHOC BpeMi 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO
34 2 4

YACOB I10 [TPOTPAMME



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

11 KIIACC

HauMeHOBaHHE KoanuyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3fieyioB M TeM KonTpoJbHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NpOrpamMmsl paboThI padoTeI
1 DBOJIIOLIMOHHAS 9 1 bu6mmoreka [{OK
ouoorus https://m.edsoo.ru/7f41lcc74
BosankHOBeHUE U
2 a3BUTHE XU3HU 9 0.5 bubnnorexa [JOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel 1
3 — 5 1 bubmuoreka [JOK
Py B https://m.edsoo.ru/7f41cc74
cpena
Coo01mecTBa u
4 SKOJIOTUUECKUE 9 bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74
CUCTCMBbI
bu6mmoreka [JOK
P
S C3CPBHOC Bpems 2 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I1O 34 2 2.5

[TPOTPAMME



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




ITIOYPOYHOE INTAHUPOBAHUME

10 KUIACC
Ne KosmuecTBo yacos
DJIEKTPOHHBIE U (ppoBBIE
n | Tema ypoka KoHTpoabHbIe IlpakTH4ecKkue
Bcero o0pa3oBaTejbHbIe Pecypchl
/ paGoTeI paGoTeI
n

bu6mmoreka [IOK
Buonorus B cucreMe
1 1 https://m.edso00.ru/863e6122

HayK https://m.edso0.ru/863e632a

Merto1bl TO3HAHUSA
YKUBOM IIPUPOLBL.
[TpakTrueckas padora Ne

5 1 «Mcnonbs3oBanue 1 05 bu6mmoreka [IOK
pa3IUYHBIX METOAOB IPU ' https://m.eds00.ru/863e6122
U3YYCHHUH
OMOJIOTUYECKHIX
O0OBEKTOBY

3 buonornueckue cucTemsl, 1 bubnuorexa [JOK
MPOLIECCHI U UX U3YyUYECHHE https://m.eds00.ru/863e6564

XUMHUYECKUI COCTaB

4 KkieTku. Boma u 1 bubnmorexa IIOK

https://m.edso0.ru/863e674¢e

MHHEPAJIBHBIC COJIN

benku. CoctaB u bu6mmorexa [IOK
CTpOeHHE OEKOB https://m.eds00.ru/863e6b72



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

depMeHTH —

OHOIOTHYeCcKHe
KaTaJn3aTophlL.
Jlaboparopnas pabota Ne
5 ) «I/I:F qef?ne P 05 but6mmoreka [IOK
Y . ' https://m.edso00.ru/863e6b72
KaTaTuTHIECKON
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WM KaTajiasbl)»
Bbubnuoreka [JOK
7 .
YTeBoRsL. Jt e https://m.eds00.ru/863e6870
3 HyxnenHoBble KUCIIOTHI. bu6muoreka [IOK
ATO https://m.eds00.ru/863e6d5c
Hctopus u meTosl
9 u3 q:HI/I;I KneTKIi[ bubmmorexa [JOK
Y ' https://m.edsoo.ru/863e6e88
Kiterounas teopus
10 Krnerka kak nenoctHas
KUBasi CUCTEMA
Crpoenne
AYKapUOTHYECKON
kietku. JlaboparopHas
pabota Ne 2 «3yuenue bubnuoreka IIOK
11 CTPOEHMSI KJIIETOK 0.5 https://m.eds00.ru/863e6ff0

pacTeHul, KUBOTHBIX,
rpuboB 1 OaKTepuil mox
MHKPOCKOIIOM Ha
TOTOBBIX

https://m.edso00.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MHKpOIIpenapaTax u ux
ONMCaHUE»

OOMEH BELIECTB U

bubmmorexa [JOK

12
MeTa00IN3M https://m.edso0.ru/863e766¢
DOTOCHITEs bubmuorexa [JOK
TOCUHTE3.
13 X eMOCHIHTES https://m.edso0.ru/863e7c98bubinoreka
MOCHHT
ITOK https://m.eds00.ru/863e6b72
bubmuorexa [JOK
14 I
Sueprercckuii oGmen https://m.edsoo.ru/863e7aae
Ku3HeHHBIN IIUKI
KJIeTKu. JleneHue KiIeTKu.
Muto3. JlaboparopHas
paborta Ne 3 BuG 1OK
noIoTeKa
15 Hab
«HAbITIO/ICHAC MHTO34 B 0.5 https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHKa
KOpeIIKa JIyKa Ha
FOTOBBIX
MUKpOTIpenapaTax»
Buocunres Genka.
16 Peaxkmust MmaTpuuHOTrO bubnnorexa LIOK
H p https://m.edsoo.ru/863e796e
CHHTE3A
17 Tpancsus — bubnuotexa [JOK
onocuHTe3 OelKa https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl bu6muoreka [IOK
YKW3HU — BUPYCHI https://m.eds00.ru/863e7540
19 ®opMBbI pa3MHOKEHUS bubnmoreka [JOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

OpraHu3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
Bbu6nuoreka [JOK

20 Meii
eHos https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue 1 pa3BUTHE

MTOJIOBBIX KJIETOK.

OmnogoTBOpPEHUE.

21 JlaGopaTopHas pabora Ne 05 bubnunoreka IIOK
4 «3yueHue cTpoeHust ' https://m.eds00.ru/863e81b6
ITOJIOBBIX KJICTOK Ha
TOTOBBIX
MHUKpOIIpenapaTax»

29 WunuBunyansHOE bubnunoreka IIOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'enetuka — Hayka o

23 HACJICJCTBEHHOCTH 1 bubmorexa TIOK

8 https://m.edso00.ru/863e86f2
U3MEHYHBOCTH
3aKOHOMEPHOCTH
HacJe0BaHUs
o4 HDH3HAKOR but6mmoreka [IOK

p ' https://m.eds00.ru/863e8878
Mounorubpuanoe
CKpELIMBaHNE
JurubpuaHoe

o5 CKpEIMBaHUE. 3aKOH bubnuoreka IIOK
HE3aBUCUMOI'O https://m.edso00.ru/863e89a4
HACJIeIOBAaHUS MPU3HAKOB

26 CueruieHHOE 0.5 bu6nunoreka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaclleZIOBaHHE
MIPU3HAKOB.
Jlaboparopnast pabota No
5 «M3yueHue
pe3yabTaToB
MOHOTUOPHUIHOTO U
TUTUOPUIHOTO
CKPELIMBAHUS Y
Ipo30(HITBl HA TOTOBBIX
MUKpOIpenapaTax»»

https://m.eds00.ru/863e8c60

27

I'eneTuka momna.
Hacnegopanme
MIPU3HAKOB, CIICTUICHHBIX
C IOJIOM

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8c60

28

N3MeHUnBOCTb.
Henacnencreennas
W3MEHYUBOCTD.
Jlaboparopnast pabota No
6. U3yuenue
MOAU(PUKAITIOHHOM
M3MEHYUBOCTH,
IIOCTPOECHUE
BAapUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHas
HU3MCHYHUBOCTS.
JlaGopaTopnas pabora Ne

0.5

but6mmoreka [JOK
https://m.edsoo0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

7. «AHanu3 MyTauun y
JpOo30(HIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»
bu6mmoreka [IOK

30 T'enerika uenoseia 1 https://m.edso0.ru/863e8d78
Kontponbnas padota

31 «HacnencTtBeHHOCTE U 1
HW3MEHYHMBOCTh
OpPraHU3MOB)

32 Cenexkuus Kak HayKa 1 1 bu6mmoreka [IOK
npouece https://m.edso0.ru/863e9214
MeToabI M TOCTHKCHUS

33 CEeJIEKIIMY PACTEHUH U 1 bubmmorexa LIOK

I P https://m.edso0.ru/863e9214
YKUBOTHBIX

34 buorexHoorus xak 1 Bbu6nuoreka [JOK

OTpPacilb NPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



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

11 KIIACC

ero (opmsI

Ne KoaunuyecTBO 4acoB
JJIeKTPOHHBbIE HU(poBbHIE
n | Tema ypoka KonTpoJabHble IIpakTHYeckue
Bcero o0pa3oBaTejbHbIE Pecypchl
/ padoThI padoThI
n
1 DBOIIONUI U METOALI €& 1 Bbu6nuoreka [JOK
U3Yy4YEHUs https://m.edso0o.ru/863ea20e
Hcropus passutus
2 MpeCTaBICHUN 00 1 bubmiorexa LIOK
pest https://m.eds00.ru/863e9570
3BOJTIIOITUHT
bubnmorexa [JOK
M
3 HKPOIBOTIONHA 1 https://m.edsoo.ru/863e9cle
[Monmynsiums kak
3JIeMEHTapHas eANHUIA
BHIa ¥ DBOJTIOIIHH. BuG 1OK
nOIMOTEKA
4 JIab O0ota Ne
abopatopHas pabota A2 1 0.5 https://m.edso0.ru/863e99c6
1 «CpaBHEHUE BHIOB MO
Mop(dororuaeckomy
KPUTEPUIO»
BYDKYIIIHE CHJIBI
5 (IineMZII{Iia _ 1 bubnuotexa [JOK
P https://m.edso0.ru/863e9da4
(akTOpbI) SBONIOIHNH
6 EctectBennslit oTOOp U 1 bubnuorexa [JOK

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



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

Pe3ynbTaTe 3BOMIOLMN:
MPUCTIOCOOICHHOCTh
OpPraHu3MOB U
BUJ000pa30BaHUE.
JlaGopaTopHas pabora Ne
2 «Onucanue
PUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO
XapaxkTepa

0.5

but6mmoreka [JOK
https://m.edso0.ru/863e9fde

Hanpasnenus u nytu
MaKpO3BOIIOLUI

bubmuorexa [JOK
https://m.edso0.ru/863e9cle

HeobpaTtumocts
HBOJIIOIIUH

10

Uctopus xxu3nu Ha 3emiie
Y METOJIbI €€ U3yueHus

11

T'uroresnl
MPOUCXOXKICHUS KU3HU
Ha 3eMiie

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

12

PaszButHe Xn3HM Ha
3emJie 1o pam u
nepuoam

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

13

OCHOBHBIE 3TaIbI
SBOJIIOIUN

PacCTHTEILHOTO U
YKUBOTHOT'O MHPA.

0.5

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



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

[Tpaktudeckast pabora Ne
1 «M3yuenue
HCKOIIaeMBIX OCTAaTKOB
pacTeHUi U )KUBOTHBIX B

KOJIICKITHSIX )

14 CoBpeMeHHas cuctema bubnuotexa [JOK
OpraHN4YecKoro Mupa https://m.edsoo.ru/863ea48e
OBOIIOUS YSIOBEKA bu6nuoreka [JOK

15
(anTpoOmoreHes) https://m.edsoo.ru/863eac2c

BHXK HE CHUJIbI
16 (I([baKTZHi,I) bubmuorexa [JOK
p https://m.edsoo.ru/863ead44
aHTPOTIOTCHE3a

17 OcHOBHBIE CTaaUU bubmuorexa [JOK
3BOJIIOLIMM YEIIOBEKA https://m.edsoo.ru/863ead44
YenoBevyeckue packl U

18 MIPUPOTHBIC aTalITAIIUH bubmmorexa [JOK

pHpoa a H https://m.edso0.ru/863eaea2
4eloBeKa
Kontponbhas paboTta mo

19 TeMe «BO3HHUKHOBEHHE U
pa3BUTHE KU3HH Ha
3emie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl oOuTaHMS U bubnmoreka [JOK
IKOJIOTHYECKHEe (PaKTOPHI https://m.edsoo.ru/863eafec

29 AOGuotnyeckue GaKkTopHhI. 05 bubnmnoreka [JOK

JlaGoparopnast pabota No

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



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

3. «Mopdonoruueckue
0COOEHHOCTH PaCTCHUI
U3 pa3HbIX MECT
OOUTaHU.
JlaGopaTopHas pabora Ne
4. «Bnusinue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYCa

23 buotnyeckue hakTopsl bubmmorexa LOK
p https://m.edso0.ru/863eb348
OKOJIOTHYECKHE
XapaKTePUCTHKU
TIOTTYJISITHH.
24 [TpakTrueckas padora Ne 0.5
2 «IloxcuéT mIoTHOCTH
MOMYJISINI pa3HBIX
BUJIOB PACTEHUIN
25 Coob1ecTBa OpraHu3MOB bu6mmoreka [IOK
— OuoILEeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHEBIE ITOKa3aTeIN
9KOCHUCTEMEL
27 OKOJIOTHYECKHUE bubmorexa LOK
. https://m.edsoo.ru/863eb5fa
nupamubl. CBolicTBa
skocucteM. Cykueccus
28 [IpuponHbie 3KOCUCTEMBI bubnmnorexka [JOK



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

https://m.edso0o.ru/863eb5fa
29 AHTpOIIOTE€HHBIE 1
HKOCHCTEMBI
30 bruocdepa — rmobanbHas 1 bu6muoreka [IOK
’KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH
31 CYIIIECTBOBAHHUS 1 bubmorexa LHOK
i https://m.edso00.ru/863ebd16
onocdepsr
32 UYenoBeuecTBO B 1 bubmuorexa [JOK
ouochepe 3emnn https://m.edsoo.ru/863ebd16
33 CocymiecTBoBaHuE 1 bu6muoreka [IOK
MIPUPOJBI U YETOBEUECTBA https://m.edsoo.ru/863ebale
Kontponbnas pabora:
34 «Coo0mrecTBa 1 1
HKOJIOTMYECKUE CUCTEMBI)
OBILEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOITPAMME



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

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* buonorus, 10 kinacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
ITon penakumeit Ilaceunuka B.B. AxumonepHoe o6GmiectBo «M3maTenbcTBO
«IIpocsemienue»

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u ap.;
ITon penakumeit Ilaceunuka B.B. Axumonepnoe o6miectBo «M3maTenbcTBO

«IIpocseieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

VY4eOHble TPOrpaMmbl

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmuorexa I{OK https://m.edsoo.r



https://m.edsoo.r/




