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IHHOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke HporpaMMbl 1Mo OHOJOTHMHM TEOPETUYECKYI0 OCHOBY JUIsl ONMpEeNCHHs MOAXOJI0B K
(opMUPOBAHHIO COJEpKAHUS YUeOHOTO npenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COIAEpXKaHMs, PE3ylbTaToB OOyueHUs U TpeOOBaHUM K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOMMX HEeNnsX M MPUHLUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpeaHero obiero oOpa3zoBanus B Poccuiickoit denepannn, a Takxke
MOJIOKEHHUsT O crenuduke Ononorud, €€ 3HAYeHWH B IIO3HAHWM JKMBOM MPHUPOIBI M 00ECTeYeHUH
CYLIECTBOBaHMS 4YeJoBeuecKoro odmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHHSIM, ONpPEAEICHbl OCHOBHbBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6mosioruu AaéT MpeACcTaBIeHUE O IENsIX, 00 o0IIel cTpareruu oOydeHus, BOCITUTAHUS U
pa3BuTHs oOOydaroluxcs cpeicTBaMu yueOHoro mnpeamera «buosorus», ompenenser o00s3aTeNbHOE
MIPEeIMETHOE COJIEp’)KaHUe, €ro CTPYKTYpPY, paclpelesieHue Mo pasjienaM M TeMaM, PEKOMEHIYEMYIO
MIOCJIEIOBATEIbHOCTh M3Y4YEHMsI y4eOHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B mporpamme 1o OWOJIOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MEeTanpeIMETHbIM U IMPEIMETHBIM pe3yibTaTaM OOydeHHs B (OPMUPOBAHWU OCHOBHBIX BHJIOB Yy4€OHO-
MO3HABATEIbHON  JESATeNIbHOCTH/Y4eOHBIX  JEHCTBUN  OOydarloluxcs IO OCBOEHHIO  COJIEP)KaHUS
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme no 6nonorun (10—-11 xaccel, 6a30BbIi ypOBEHB) peaqn30BaH MPUHIIUI PEEMCTBEHHOCTH
B M3ydeHUHU Ouosoruu, Onarojgaps 4emy B Hel MpOCMaTpUBAETCs HANpaBIEHHOCTh Ha Pa3BUTHE 3HAHUH,
CBSA3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX OpHUEHTAIMH
JUYHOCTH, 3KOJOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUH O 3J0pOBOM o00pa3e KHU3HU U OepexHbIM
OTHOIIIEHUEM K OKpYyXKaromieil mpupoaHoit cpene. [loaTtomy Hapsmy ¢ M3ydeHHEM OOIEeOMOIOTHYECKUX
TEOpUH, a TAK)KE 3HAHUI O CTPOEHHUHM JKUBBIX CUCTEM PAa3HOI'O paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX
B HUX IIPOIIECCOB B MPOrpaMMe M0 OHUOJIOTHH Y/EJIEHO BHHUMAaHUE HCHOJIb30BAaHUIO MOJYYEHHBIX 3HAHUH B
MOBCEJHEBHOM JKU3HU JUIsSl PELICHMs NPUKIAJHBIX 33Jad4, B TOM YHUCIE: NMPOQHIAKTUKU HACIEICTBEHHBIX
3a00JI€BaHUI  4YEJIOBEKA, MEIUKO-TEHETUYECKOTO KOHCYJIbTHPOBAHMSA, OOOCHOBAaHUS  3KOJOTMYECKH
11eJIeCO00pa3HOr0 MOBEJCHUS B OKpYXKAloLIeH NpUpOJHON cpene, aHaiau3a BIMSAHHUS XO3AHCTBEHHOM
NEeATeIbHOCTH YeJIOBeKa Ha COCTOSTHUE NMPHUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHUMAaHMS K
IPUKIAJHON HAaNpaBJIEHHOCTH YdeOHOro mnpenmera «buosiorus» MNPOJUKTOBAHO HEOOXOJUMOCTbIO
oOecrieyeHHs YCIOBMM [UId pelIeHHs OJHOM M3 aKTyaldbHBIX 3a/ad LIKOJBHOIO OHOJOIMYECKOTO
oOpa3oBaHus, KOTOpas IpeanosaracT GOpMHpPOBaHUE y OOYyYaroLUMXCS CIIOCOOHOCTH aJalTHPOBATHCS K
W3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIErOCs COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpenHero obmero oOpa3oBaHus 3aHMMaeT BakHoe Mmecto. OHa oOecrieuuBaer
¢dopmupoBaHue y 0O0ydaroLIUXCsl MPEACTAaBICHUH O HAy4yHOM KapTWHE MHpa, paciuupser u 00001maer
3HaHUS O KUBOW MpUPOJE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHu3alMy U BOJIIOLUH, CO3/1aET
YCIOBHS JJIs: NO3HAHUS 3aKOHOB JKUBOM Mpupojbl, (OpMHpOBaHUSA (HYHKIHOHAIBLHOW TI'PaMOTHOCTH,
HaBBIKOB 37I0pOBOIr0 U 0e30macHOro o0pasa KU3HHU, SKOJOIMYECKOTO MBIIICHUS, IEHHOCTHOI'O OTHOIIEHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmioe 3HaueHue OMONOTHS UMEET TaKKe Ul PELIeHHs BOCIUTATENbHBIX M Pa3BHUBAIOUIMX 3aj]ad
cpeaHero obmiero oOpa3zoBaHMs, colManu3anuu oOywaromuxcsd. M3ydyenue Ouonoruu oOecrneynBaeT
yciaoBus JUis (POPMUPOBAHMSI WHTEIUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX W WH(POPMAIlMOHHBIX HaBBIKOB,
ACTETUYECKON KYJNbTYpBI, CIIOCOOCTBYET HHTETpallid OWOJOTMYECKUMX 3HAHUM € NpEeACTaBICHUSIMH U3
JIpYruX Y4eOHBIX HPEIMETOB, B YAaCTHOCTH, (PU3MKH, XMMHMHU U Teorpaguu. Ha3zBaHHBIE MOJNOXKEHUS O
NpeJHa3sHaYeHUH Y4eOHOro mnpeamMeTra «buoNOTHS» COCTaBHIM OCHOBY Ul OIpENeNIeHHs MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHU, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OT10op coxmepkanust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH C MO3MLIUN
KYJIBTYpOCOOOPa3HOTO IMOJX0/a, B COOTBETCTBUU C KOTOPBIM OOydarouiuecs NOJDKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble s (OpMHpOBaHMS OOIIEH KyJIbTYPBI, OINpPECSAIONINE aJeKBaTHOE IOBEICHHUE
YeJoBeKa B OKPY)Karollell MpUpoIHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU U NMPAKTHUECKOM
nearenbHOCTH. Oco0oe MECTO B 3TOM cHcTeMe 3HAHUW 3aHUMAIOT AJIEMEHTHI COJIeP)KaHuUs, KOTOPbIE CIIyXat
OCHOBOH il (DOPMUPOBAHMS IPEJICTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMS.



CtpyKkTypupOoBaHHE COAEp)KaHUS ydeOHOro MaTepuaja B MPOrpamMMe MO OHOJOIMM OCYIIECTBICHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HpPUPOIBI, O €&
YPOBHEBOI OpraHu3alMyd U 53BOJIOLUU. B COOTBETCTBMM € 3TUM B CTPYKType Y4eOHOro IpenMera
«buonorus» BbAEIEHBI CIEAYIOUIUE COAEpKATEIbHbIC JIMHUU: «brosornsa Kak Hayka. MeToabl HayyHOTro
no3HaHusy, «KieTka kak Onosorndeckas cucrema», «Opranu3M Kak OHoJIOrHuecKas cuctemMay, «Cucrema u
MHOT000pa3ue OpraHuYecKoro MHpa», «IBOJIOLUS KUBOW NPHUPOJBD», «IKOCHCTEMBI U NPUCYIIHE UM
3aKOHOMEPHOCTI.

Lenp u3ydenust yyeOnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJCHHE OOYJarOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3alMH KUBBIX CHCTEM PAa3HOTO paHTa W MpHOOpeTeHHe
YMEHHUM HCIOJIb30BaTh 3TU 3HAHMSI JUIsl TPAMOTHBIX JAEWCTBUI B OTHOIIEHUHM OOBEKTOB KUBOW MPUPOABI U
pelIeHUs pa3IMYHbIX )KM3HEHHBIX POOJIEM.

JlocTmkenne 1enu u3ydeHus: yueOHoro mpenmera «buosorus» Ha 06a30BOM ypoOBHE OOecCTeUMBAETCS
pELICHHEM CIeTYIOIINX 3a/1ay:

OCBOEHHE OOYyYaroIUMHUCS CUCTEMbl 3HAHUN O OHOJIOTMYECKMX TEOpHsX, YUYEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSIX, THMIOTEe3axX, MpaBUiIaX, CIYKalUX OCHOBOW Uid (POpPMHUpPOBAHHUS NPEACTABIECHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4yHOro IIO3HAHUS, CTPOEHUH, MHOT0OOpa3uu u
OCOOEHHOCTSIX UBBIX CHUCTEM Pa3HOTO YPOBHS OpraHM3allMM, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICIOBAHUSAX B OHOJIOTHH;

(dbopMupoBaHHe Yy 00y4aroIUXCsl MO3HABATENbHBIX, HHTEUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
MpoLIecCe aHalIM3a JAHHBIX O IYTSIX Pa3BUTHS B OWOJIOTMM HAYyYHBIX B3IVISIOB, UAEH M TMOJIXOJOB K
M3YYEHHUIO KUBBIX CHCTEM Pa3HOT'O YPOBHS OpPraHU3alINY;

CTaHOBJIEHHE y OOyd4arommuxcs oOmmed KyabTyphl, (GYyHKIMOHAIbHOW TIPaMOTHOCTH, Pa3BUTHE YMEHHI
OOBSACHATH U OLEHUBATH SBJICHUS OKPY)KAIOIIEr0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU M OIBITA,
MOJIyYE€HHBIX MPU U3Y4YE€HUU OMOJIOTHUH;

¢dbopmupoBaHue y oOydaloIIUXCsl yYMEHMH WUIIOCTPUPOBATh 3HAUY€HHE OHOJOTMYECKHX 3HAHMM B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM H
arpoOHOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHMS UYEIOBEKOM KHBOU MPUPOJbI, HEOOXOIUMOCTH
OEpe)KHOrO0 OTHOILIEHUS K HEil, COONIONEeHUS STUYECKHMX HOPM TpPU TPOBEAECHUU OHOJOTHYECKHUX
HCCIICIOBAHNI;

OCO3HAHHE LIEHHOCTH OMOJIOTUYECKMX 3HAHWM JJIs1 MOBBILIICHUS YPOBHS 3KOJOTUYECKOU KYNbTYpPbI, IS
(hopMHUPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHUW B TOBCEJAHEBHOM >KM3HM JJIsi OLIEHKHU MOCJEeICTBUN
CBOEH NIeATeNbHOCTU MO OTHOILIEHHIO K OKpYXKaloled cpene, COOCTBEHHOMY 370pOBBI0, 000OCHOBAHUE U
coOmoienrne Mep porIIakKTUKH 3a001€BaHU.

B cucreme cpemnero o6mero obpazoBanusi «buonorus», mzydaemass Ha 0a30BOM YpOBHE, SIBISIETCS
00s3aTeNbHBIM y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MpeaMeTHO# obnactu «EcTecTBeHHO-Hay4YHBIE
MIPEAMETBD.

Jiia u3ydeHus: Ouosoruu Ha 0a30BOM ypOBHE CpeqHero ooiiero oopazoBanus oTBoauTcs 68 vacos: B 10
knacce — 34 vaca (1 gyac B Henenmio), B 11 kiacce — 34 yaca (1 yac B Hezielnto).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosiorusi kKak Hayka.

Bbuosnorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUUECKUMH U JPYTUMH €CTECTBEHHBIMU
HayKaMu, QHIoCO(pUeH, STUKOW, 3CTETHKOW M mpaBoM. Pomnp Oumonornu B (opMUpOBaHMM COBPEMEHHOM
Hay4yHOU KapTuHbl Mupa. CucremMa OMO0JI0rM4eCKUX HAYK.

Metonpl  MO3HAaHUA KUBOW INpUpOAbl  (HAOIMIOAEHHME, SKCIEPUMEHT, OIMCAaHHUE, HU3MEpEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKAsk 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYEeCKUE PAdOThI:

[IpakTnueckas pabora Ne 1. «Mcronb3oBaHHe pa3IMYHbIX METOAOB IMPH H3YYEHUH OMOJOTHYECKHX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusbie cuctembl (OHOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosoruu. OTiIMYHe >KUBBIX CHCTEM OT
HEOPraHU4YECKOW MPUPOIbIL.

CpoiictBa OmocucteM U UX pa3HooOpasue. YpPOBHM OpraHu3alii OHWOCHCTEM: MOJEKYJSPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISITHOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTE€OIIEHOTHUECKHHN),
ouochepHbIi.

JdemoncTpauunu:

Tabmuip! u cxembl: « OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHH OPraHU3aIUN KUBOW TTPUPOIBI.

Ob6opynoBanue: moaens Moiekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUN COCTaB KIETKH. XMMHWYECKHE DJIEMEHTBI: MaKpOIJIEMEHTBI, MUKPOXJIEMEHTH. Bona n
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BelllecTB B KieTke. [lognep:kanrue ocMoTudyeckoro 6anaxca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HezameHnMbIe 1 3aMEeHUMbIE
AMUHOKHCIIOTBl. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOW MOJEKy/Ibl (MepBUYHASL,
BTOpUYHAs, TPETUYHAs WU 4YETBEpTUYHAs CTPYKTypa). XHUMHUYECKUE CBOMcTBa OenkoB. buonoruueckue
GbyHKIUH OEITKOB.

®epMeHThl — OHonormueckue kKaranuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN LIEHTpP, cyOcTpaTHas
cneruduanocts. Kopepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

VYrneBoapl: MOHOcaxapuabl (TIOKO3a, pubo3a U Ae30Kcupu0o03a), aucaxapujbl (caxaposa, JaKTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOIOB.

Jlununael:  Tpurmmuepunsl, Qochomunuasl, crepouabl. [uapodumibHO-TUAPO(POOHBIE  CBOICTBA.
buonorunueckue Qpynkiuu munuaos. CpaBHEHUE YTII€BOIOB, OCIKOB U JUIMHI0B KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne u pynxuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIMH.

[Mutonorus — Hayka o kierke. Kierounas Teopust — nmpumep B3auMoJieiicTBUS uiel u (pakToB B HAYYHOM
MIO3HAHUU. MEeTOIbl U3yUEHMSI KIIETKH.

Knerka kak menmoctHas >kuBas cuctema. OOmive MpHU3HAKM KIIETOK: 3aMKHYTas Hapy)XHas MemOpaHa,
moutekyisl JIHK kak renetndeckuii anmapar, cucrema cuHTe3a Oelika.

Tunbl kneTox: sykapuoTHUYecKass M MpokapuoTudeckas. OCOOEHHOCTH CTPOEHHS MPOKAPHOTHUECKOU
kinerku. Kierounas crtenka Oakrepuil. CTpoeHHe 3SyKapHOTHUECKOM KieTkH. OCHOBHBIE OTIMYHS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TTTUKOKAIUKC, X (yHkuuu. [lnazmatnueckas
MeMOpaHna, e€ cBoiictBa u pyHkuuu. L{utornasma u e€ opranousl. OJHOMEMOpaHHbBIE OPraHOUAbI KIETKU:
OIIC, anmapar I'onbmxu, au3ocoMmbl. [1oilyaBTOHOMHBIE OpPraHOMbI KJIETKH: MUTOXOHJPHH, IUIACTHIBI.
[IpoucxoxxaeHne MHUTOXOHApPHA W TwIacTHA. Bunel mimactua. HememOpanHble OpraHoujbsl  KIETKH:
puOOCOMBI, KJIETOYHBIH WEHTP, UEHTPHOIM, PECHUYKH, XKIyTUKH. DYHKIUU OPraHOMAOB KIETKH.
Bxirouenus.



Snpo — perynsaTtopHbiii neHTp Kietkd. CTpoeHue sijpa: saepHas 000J0YKa, KapHoIUIa3Ma, XpOMAaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumuu:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnipeneneHue XMMHYECKHX JJIEMEHTOB B HEXHUBOM mpuponae», «Pacnpenenenue
XMUMMUYECKUX 3JIEMEHTOB B JKUBOH MPUPOJEN.

Tabmuuer u cxemsl: «llepuonuueckast TabIUIa XUMUYECKUX 3JIEMEHTOB», «CTPOCHHE MOJIEKYIIBI BOIBIY,
«buocunres Genkay, «CtpoeHne Molekyisl Oenka», «Ctpoenue ¢pepmeHTa», «HyKkienHOBBIE KUCIOTEHI.
JHK», «Ctpoenue momnekynasl AT®», «CTpoeHue sykapuoTH4YeCKOll KieTku», «CTpoeHue KUBOTHOU
KIeTKn», «CTpoeHne pacTUTENbHON KiIeTKH», «CTpoeHHe MPOKapuoTHUYECKO kieTkn», «CTpoeHue sapa
KJICTKHN», « YTICBOABD, «JIMIIHIBD.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHME Ji TPOBEACHUsS] HAONIOACHUHN, W3MEPEHHH,
9KCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaboparopHas padota Ne 1. «/3yueHne kataauTHuecKoil akTUBHOCTH (PepMEHTOB (Ha IPUMEPE aMHJIa3bl
WJTU KaTajasbl)».

Jlabopatopnast pabora No 2. «M3ydeHue CTpoeHHs KIETOK PACTEHWMW, JKUBOTHBIX W OaKTepUd TOJ
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U ux OMUCaHHEe».

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmen BemiecTB, WIM MeTabOIM3M. ACCUMWIAIUA (TUTACTHYECKH OOMEH) W JIUCCUMIIISIIHS
(pHEepreTuyeckuii OOMEH) — JIB€ CTOPOHBI €AMHOTrO Mporecca MeTrabonm3Ma. Poyib 3aKOHOB COXpaHEHUS
BEIIECTB ¥ SHEPTUU B IOHUMaHUU MeTaboIU3Ma.

Tumnber oOMena BemiecTB: aBTOTPOodHBIN U TeTepoTpodHbd. Ponb (gepMeHTOB B 0OMEHE BeEmIEeCTB M
MIPEBPAILICHUH SHEPTUU B KIIETKE.

dotocunre3. CBetoBas u TeMHOBas ¢aspl ¢orocuHTe3a. Peaknum ¢oTtocunte3a. DPGHEKTHBHOCTH
(dboTocuHTe3a. 3HaueHne (GOTOCHHTE3a JUIS KWU3HM Ha 3emuie. BiausHue ycnoBuil cpenasl Ha (OTOCHHTE3 U
CHOCOObI OBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIne 0akTepun. 3HaueHHe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMiie.

DHeprerudeckuii oOMeH B kieTke. Paciernienrue BeniecTs, BbIJEICHUE U aKKyMYJIMpPOBaHUE YHEPTHH B
KJIETKE. DTambl SHEpreTuieckoro oomena. I'mukonus. bpoxenue u ero Buasl. Kucnoponoe okuciaeHue, win
KJeTouHoe Jpixanue. OkucnutenbHoe GpochopunupoBanue. IPGEeKTUBHOCTD SHEPIeTHUECKOT0 OOMEHa.

Peaknun matpuunoro cuHTe3a. ['eHetmueckas wuHpopmamums u JHK. Peamuzamus renermyeckoit
unpopmanuu B Kietke. ['eHeTnyeckuil ko u ero cBoiictBa. Tpanckpumnims — MatpuuHslii cuHTe3 PHK.
Tpancnsmus — O6uocunTe3 Oenka. Drtambel Tpancnsauuu. KomupoBanuwe amuHOkHcnoT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢opmbl xu3nu — Bupychl. HMcropus otkpeitus BupycoB (/. W. ViBanoBckwii).
Oco0eHHOCTH CTPOEHHUS W KU3HEHHOTo IMKiIa BUpycoB. baktepuodaru. bone3nu pacteHuit, )KUBOTHBIX U
YeloBeKa, BbI3bIBacMble BHpycaMu. Bupyc mmmyHoneduimura uenoreka (BHUY) — Bo3Oyaurens CIIM/la.
OOpaTHast TpaHCKpWIIHMs, peBepTaza W wuHTerpaza. IIpodunaktuka pacmpocTpaHeHHs BHPYCHBIX
3a00JIeBaHHH.

JdeMoHcTpanum:

[Hoptpetsr: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tumnbl nutanus», «Metabonu3am», «MHUTOXOHIPUSD», «IHEPTeTUUECKUI OOMEHY,
«Xnopormutacty, «Dotocunres», «Ctpoenune JIHK», «Ctpoenue u QyHKIMOHUpOBaHUE TreHay, «CUHTE3
Oenka», «['emernueckuit kom», «Bupyce», «bakrepuodarm», «CTpoeHHWe W KU3HEHHBIM ITMKI BUpYca
CIINda, 6akrepuodaray, «Permnukanus JJHK».

Ob6opynoBanne: Moaenu-anmukanun «Yasoenne JHK wu Tpanckpumnius», «buocunres Oenkay,
«CTpoeHue KieTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslil uukin, uiam >ku3HeHHbIN 1Mk kietku. MuTtepdasza u muro3. [lporecchl, mpoTekarommue B
uHTepdaze. Permmmkanms — peakius marpuyHoro cunreza JIHK. Crpoenme xpomocoM. XpoMOCOMHBIIM



Habop — Kapuotum. /IUNMIOWIHBIN W TarIOUIHBIA XpPOMOCOMHBIE HAO0OpBl. Xpomatuasl. LluTonornyeckue
OCHOBBI Pa3MHOXKEHUSI U MHAUBUIYAJIbHOTO Pa3BUTUSI OPraHU3MOB.

Henenue kinetkn — mMuto3. Cragum murosa. [Ipoueccel, nmpoucxoisnie Ha pa3HbIX CTAJUSAX MMTO3A.
buonornyeckuil cMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aloInTo3.

@opMBbI Pa3MHOKEHHUSI OPTaHU3MOB: OECIojoe M MOJOBOE. Buupl 6ecronoro pasMHOXEHUS: IEJICHHE
HAaJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHKE, BEr€TATUBHOE PA3MHOXKECHHE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJICKIINHU.

[TonoBoe pazMHOXKEHUE, €70 OTIINYHUSA OT OECIOIOrO.

Meiio3. Craguu meiiosa. Ilpouecchl, mpoucxoadimue Ha craausx meiosa. IloBegenue xpomocom B
Meno3se. KpoccrnHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MEH03a.

I'amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KIETOK Y >KMBOTHBIX. [10JIOBBIE *ene3bl: CEMEHHUKU U

suaHuKd. OOpa3oBaHME H pPa3BUTHE TIOJIOBBIX KIETOK — TaMeT (CIepMaro30ui, SIMIICKICTKa) —
criepMarorese3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK M CIepMaro3ouaoB. OII0J0TBOPEHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHaAbHOE pa3BUTHE (3MOpuoOTeHe3). OTambl
SMOPHOHAILHOTO PAa3BUTHUSI Yy TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTPYJsIUs, OpPraHOTeHEs.
[ToctamOproHanbHOE pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHUS: IPSIMOE, HEMPSIMOe (JINYMHOYHOE).
Brustaue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3zButue pactenuii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIMH Pa3BUTHSI.

JdemoncTpauunu:

Tabmuupl u cxembl: «DOpMBbI pa3MHOXKEHHUSI OPTraHU3MOBY, «JIBOIHOE OIJIOJIOTBOPEHHUE y IBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIY, «Jlenenne kineTku OakTepuit», «CTpOCHHE MOJIOBBIX
KIeTOK», «CTpoeHue XpoMocoMbl», «Knetounsiii mukm», «Pemmmkauus JHK», «Mwuto3», «Meito3y,
«IIpssmoe m HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMMUTAIONMX M YeJIOBEKa», «OCHOBHbBIE CTaauuU
OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKpomnpenapatbl «CriepMaTo30uibl MJICKOTMTAIONIETOY, <«SIHIeKneTka
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KIIETKaxX KOpelIka JIyKa», MarHUTHas MOJENb-aluimkanus «/lenenue
kietkn», Mmoaenb JJHK, Monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas pabota Neo 3. «HaOmromenue mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpernaparax.

JlaboparopHas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukH. VcTopusi pa3BUTHs TeHETHKU. Ponb mmronoruu W >MOpPHONIOTHU B
CTaHOBJIGHUM T'€HETHKU. Bkjan poccuiickux W 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeToJbl
FeHeTUKH  (TUOpUIOJIOTUYECKUHM,  HUTOTEHETHYECKUH,  MOJIEKYIsIpHO-TeHeThdeckuii).  OCHOBHBIE
TF€HETUYECKUE MOHATUA. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpeLMBaHUM.

3aKOHOMEPHOCTH HACJIeJJOBaHHUs MpPHU3HAKOB, YycTaHoBieHHble [. MengeneM. MoHorubpuaHoe
CKpelllMBaHMuEe. 3aKOH eauHO-00pa3us rubpujoB mepBoro mokoisieHus. [IpaBmino moMuHHpoBaHMS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unuctotel raMert. [loHOE U HENOJIHOE JOMUHUPOBAHUE.

JuruOpugHoe ckperniBaHue. 3aKOH HE3aBUCHUMOTO HACJeIOBaHHsS MpU3HaKoB. lluToreHernueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUs. AHAIM3UpYIOIIee CKpelruBanue. Vcrnonp30BaHne aHATU3UPYIOIIETO
CKpEIIMBAaHUS JUTsl ONIPEICIICHUs TeHOTUTIA 0COOU.

CuerieHHOe HacienoBaHue npusHakoB. Padota T. MopraHa mo CIerIeHHOMY HacJlelIOBaHUIO TEHOB.
Hapyienue cuernienus reHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTH. | eHeTHuYecKrue KapThl.

I'enetuka nosia. XpoMOCOMHOE OmlpesieJIeHUE nojia. AyTOCOMBI M MOJIOBbIE XPOMOCOMBI. [ 'OMOTaMeTHbIe
U reTeporameTHbie opranu3Mel. HacrenqoBanue Npu3HaKkoB, CLETUIEHHBIX C MTOJIOM.

N3menunBocTh. Buapl H3MEHUMBOCTU: HEHACIEACTBEHHAas W HaclieJCTBeHHas. Ponb cpeasl B
HEHACJICJICTBEHHOW M3MEHUYUBOCTH. XapaKTepUCTHKA MOJIU(MUKAIMOHHOW M3MEHUYMBOCTHU. BapuarmoHHBIH
psn U BapuanmoHHasi kpuBas. Hopma peakuuu npusHaka. KonmuecTBeHHbIE M KAUECTBEHHBIE MPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHOM N3MEHYHUBOCTH.



HacnencTBeHHasi, wiM TEHOTHIHYECKAas, W3MEHYMBOCTh. KoMOWHATHBHAs W3MEHUYUBOCTH. Meio3 u
MOJIOBOM  TPOIECC — OCHOBAa KOMOWHATUBHOW W3MEHYMBOCTU. MyTallMOHHAS  HM3MEHYHUBOCTb.
Knaccugukanus MmyTanuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTalluid. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHOW n3MeHnunBoctu H. 1. BaBuona.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJbl F€HETUKH YEJIOBEKA: M'€HEAJOTUUYECKUM,
ONM3HEIIOBBIM, IUTOTCHCTUYCCKUH, OHMOXMMHUYECKUN, MOJEKyIsIpHO-reHeTrndeckuil. CoBpeMeHHOe
ompeieJICHuEe TeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[MI[P-anamm3a. HacnencTBeHHbie 3a00JIeBaHUS YeJOBEKA: T'CHHBIC 00JIE3HU, OOJIE3HM C HACICICTBEHHOU
MPEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE OoJie3HH. CoMaTuueckue U reHeparuBHbie MyTanuu. CTBOJIOBBIC
kietku. [IpuHOMIBI 370poBOTO OOpa3a >KM3HU, JNUArHOCTHKU, MPO(UIAKTUKKA M JICYCHUS T€HETUYECKUX
Oose3Heil. MeauMKO-TeHETHYEeCKOE€  KOHCYJAbTHPOBAHME. 3HAUEHHWE  MEAMIIMHCKONM  TeHETUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUH YeJIOBEKa.

JdemoHncTpaumnu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-Pecosckuii, H. 1.
Baswuiios.

Tabmuupl u cxembl: «MOHOTHOPHIHOE CKpEIIMBAHWE M €ro IUTOTEHETHYeCKass OCHOBa», «3aKoH
paCIIETUICHHUS U €T0 IIUTOTeHEeTHYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «JIUTHOpHIHOE CKpEIIMBAHNEY,
«lluTomornyeckue OCHOBBI JUTHOPUIIHOTO CKpelIuBaHus», «Meho3», «B3anMoaeicTBue amieabHbIX
reHoB», «[ eHeTHYeCKrne KapThl PACTCHHM, )KMBOTHBIX U YeJIOBEKa», «[ eHeTHKa 1mojay, «3aKOHOMEPHOCTH
HacJeI0BaHUs, CIEIJICHHOTO C ToJioM», «KapuoTHIbl YeloBeKa W JKUBOTHBIX», «BUIBI M3MEHYUBOCTHY,
«MomudukarmonHass HM3MEHUYMBOCTH», «HacmemoBanue pesyc-aktopa», «['eHeTHKa Tpymm KpOBWY,
«MyTarnmoHHass U3MEHYHUBOCTHY.

Ob6opynoBanue: Moaenu-anmiIukauuu «MoHoruOpuHOE cKpeluBanuey, «HemnomaHoe toMUHIPOBAHHEY,
«durubpunnoe ckpemuBanuey», «llepekpécT xpomMocom», MHUKPOCKON M MHKpompenapaT «J/lpozoduna»
(HOpMa, MyTamuu GOpMBI KPBUTBEB M OKPACKH Teja), repOapuii «I'opox MmoceBHOW».

JlaGopaTopHble  MpaKTH4YecKue padoThbi:

JlabopaTtopnast pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO W AUTHOPUIHOTO CKPEIIMBAHMS
y Ipo30(]uibl Ha TOTOBBIX MUKpOTIpErapaTax.

JlaGopatopnas pabora Ne 6. «M3yuyeHue MOJAUPUKAIMOHHON HW3MEHUYHMBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢Guiibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apoxkAeHUe celeKuuu U goMmectukanusa. Yuenue H. M. BaBuiosa o
LEHTPax MPOUCXOXKICHUS U MHOroo0Opasus KyJIbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS TOMALTHUX
XKUBOTHBIX. COpT, MOpOIa, IITAMM.

CoBpemMeHHbIE METOAbI CeNeKIUU. MaccoBbIii M WHAMBHAYAIBHBI OTOOPHI B CEJEKIUU PACTEHUH WU
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOPOJACTBEHHOE CKpellMBaHUe — WHOpUAMHT. Ywucras ITUHUS.
CkpemuBanue 4ucThiX JuHMMA. [etepo3uc, wnum rubpuaHas cuia. HepoacTBeHHOe CKpelIuBaHHE —
ayropuauar. OtaanéHHas rubpuamzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOJydeHUE
MOJMIUIONJOB. JIOCTHXKEHUS CENEeKIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOJCTBA. | eHHAs WHXKEHepus. DTalbl CO3JaHUS PEKOMOWHAHTHON
JIHK u Ttpancrennsix opranu3moB. Knerounas uuxenepusi. Kiierounble KyiabTypbl. MHKpPOKIOHAIBHOE
pa3MHO)keHHe pacTteHuid. KiioHupoBaHUE BBICOKONPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.
Dkonoruveckue u dTudeckue nmpooneMsl. MO — reHeTndecku MOTUGUITUPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. U. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. lIBaHoB.

Tabmumer 1 cxembl: kKapTa «lleHTpBl TPOUCXOXKIEHUS M MHOT00Opa3usl KYyIbTYPHBIX PACTCHHID»,
«[lopoapl JOMAIIHUX KUBOTHBIX», «CopTa KYIbTYPHBIX pacTeHui», «OtmanéHHas TUOpUAM3ALIHIY,
«Pabotel akamemuka M. @. HBanoBay, «llomummonaus», «OOBekThl OuoTexHOIOTHUNY», «KieTouHble
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpynpoBaHuE 1 MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKA TUIOJIOB M KOPHEIUIONOB JUKMX (OPM U KYIBTYPHBIX COPTOB pPAaCTEHUH,
repOapuii «CelbCKOX03SHCTBEHHBIC PACTCHUS.



JlabopaTopHble H IpaKTHYecKHe padoThI:

Okckypceusi «OCHOBHBIE METOJIbl U JTOCTHXKEHUS CEIEKIUU PAaCTEHUM M JKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIMIO, TJIEMEHHYIO (DepMy, COPTOMCIBITATEIILHBIA YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTopHio
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosroOHHAs OMOJIOTHS.

[IpennocelIky BOSHUKHOBEHHUS 3BOJIIOLMOHHON TeOpUr. DBOIIOLMOHHAS TeOpUs U €€ MECTO B OHOJIOTHH.
Brnusiare 3BOTIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CupnerenbctBa 3Bojtonuu. llaseoHTonornueckue: IMOCIENOBATENIbHOCTh IOSIBJIEHUS BUJIOB B
MaJIEOHTOJIOTUYECKON JIeTONUCH, NiepexoiHble (popMbl. buoreorpaguyeckue: cXoAcTBO U pa3inuuue GayH U
(b0p MaTepuUKOB U OCTPOBOB.

OMOpPHOJIOrMYEcKHe: CXOJCTBA M pa3anuus SMOPHMOHOB pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJIOTMYHBbIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-
OMOXMMHUYECKHE: CXOJACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y BCexX
OpraHu3MOB.

OpousroroHHas teopuss Y. Jlapeuna. [Ipeanochbulky BO3HMKHOBEHHs JapBUHW3MA. J[BHKyIMeE CHIIbI
BOMIONMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MNP OrPAaHUYEHHOCTH PECYPCOB,
HeompeAenEéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopust sosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostornus. [lomysaus Kkak equHuIa BUAa U 3BOJIOLUH.

JBuxkymue cuiibl (pakTophl) SBOIONMH BUAOB B Mpupoje. MyTallMOHHBIN Hpoliecc 1 KOMOWHATUBHAS
M3MEHUYUBOCTb. [lomynsiroHHbIe BOJIHBI U Apeiid reHoB. 301 1 MUTpanus.

EcrecTBennbIit 0TOOp — HanpaBisomuid GakTop sBoonrun. GopMbI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONUH. [IpumMeps! mpucnoco6ieHnii y Opranu3MoB.
ApoMopdo3bl U HINO0-aJaNTALUH.

Bun u BumooGpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpMBI BHUI000pazoBaHus: Teorpadudeckoe,
9KOJIOTMYECKOE.

Maxkpossosmtonusi. @opMbl 3BoMIOIMU: (UIeTUYECKas,, TUBEPreHTHAsi, KOHBEPIeHTHAs!, MapalijiesbHasl.
HeobpaTtumocTs 3BOJIOLNN.

[IpoucxoxaeHne OT HeCHEIUAIM3UPOBAHHBIX  mpeakoB. I[Iporpeccupyromas — crnenuamu3anus.
AnantuBHas paguaius.

JdemoncTpaumnu:

[Toptpetsr: K. Jlunnent, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkenb, O@.
Mromnnep, A. H. CeBepros.

Tabnuis! 1 cxembl: «Pa3BuTHe OpraHn4eckoro Mupa Ha 3emiie», «3apoIbIlIi TO3BOHOYHBIX KUBOTHBIXY,
«ApxeonTepukcy, «Dopmbl OOpbOBI 3a cyliecTBoBaHue», «EcTecTBeHHBINH 0TOOP», «MHOr000pa3ue copToB
pactenuii», «MHoroobpazue moOpoa KUBOTHbIX», «llomymsauumy», «MyTanuoHHAs W3MEHUYHUBOCTDHY,
«Apomopdoss», «Manoamantauum», «OO0mas aereHepanus», «JBrkymue cuiabl 3Bodronuny, «Kapra-
cxema Mapupyra nyremectBus Y. [lapBuna», «boppba 3a cymectBoBaHue», «IIpucrnocobieHHOCTD
OpraHusMoBy, «I'eorpaduueckoe BU1000pazoBaHue», « IKOJOTHIECKOE BUO0OPA30BaHHUEY.

OO6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C pa3jIMYHBIMU THIIAMU OKpPAacKd, HaOOp IUIOAOB U CEMsH,
Kosekius «IIpuMepbl 3alUTHBIX MPUCIOCOOJIEHUH Yy >KMBOTHBIX», MOJENb «OCHOBHbIE HAIPaBICHUS
IBOJIIOLIUNY, 00bEMHAs MO1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJieKuus «DOpMbl COXPaHHOCTH MCKONAEMbIX JKHBOTHBIX U
pacTteHuii», Moaenp anmaukanus «llepekpéct xpoMocom», BiaXxHbIe Ipenaparsl «Pa3BuTue HaCEKOMOTo»,
«PazButne nArymku», Mukpomnpenapar «Jlpo3oduna» (Hopma, Myraiui GOpMbI KpPbUTLEB U OKPACKHU TETIA).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JIabopatopHnas padota Ne 1. «CpaBHeHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JIaGopatopHass pabora Ne 2. «OnmcaHue NPHUCIIOCOONEHHOCTH OpraHu3Ma MU €€ OTHOCHUTENIBHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.



JloHayuHble NpPEACTABICHUS O 3apOKACHUM >KM3HHM. HayuHble rMmoTe3bl BO3HUKHOBEHHS XH3HU Ha
3emiie: abMOreHe3 U MaHcIepMust. XUMHUUECKas 3BOTIONHA. AOMOTEHHBIN CHHTE3 OPraHu4YeCKUX BEIECTB U3
HEOPraHUYECKUX. ODKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOW »HBotounu. HauanbHble 3Tanbl
ouonornyeckoit sBosmoumu. I'mnoresa PHK-mmpa. @opmupoBanume MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHUE MPOTOKIETKH. [lepBble KIETKH U UX 3BOJIOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII JKHUBBIX
OpraHu3MOB.

PazButne xu3uum Ha 3emiie mo spam u nepuomam. Karapxeil. Apxelckas W IPOTEPO30MCKasT SPbI.
[Taneo3oiickass 9"pa u e TmepUOAbl: KEMOPHICKUN, OpJOBUKCKUHN, CHIYPUUCKHUH, JI€BOHCKHH,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa v €€ nepuoapl: MaJI€OreHOBbI, HEON€HOBbIN, aHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa U Te0JIOrMUecKux rpoieccoB. OCHOBHBIE ATAlbl 3BOJIOLUUU PACTUTEIBLHOTO U
KUBOTHOTO MHpa. ApomMop¢o3bl y pacTeHHH U KMBOTHBIX. llosiBIeHHe, paciBeT M BbIMUpPAHUE TPYII
JKUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaKeHHe 3BOJIOUUH. OCHOBHBIE CHCTEMAaTUYECKUE TPYIMIIbI
OpraHu3MOB.

DBOJIIOIMS YeTIoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTHe npencTaBiaeH 0 IPOUCXO0KIEHUH YeIOBeKa.
Metonpl u3yueHus aHtpornoresesa. CXOJCTBa M paziuyMsl 4eloBeKa M >KMBOTHBIX. CHcTeMaTHdecKoe
MOJIOKEHHE YeJIOBeKa.

JBuxymue cuibl (pakTopbl) aHTpornoreHe3a. HacnencTBeHHas N3MEHUYUMBOCTh M €CTECTBEHHBIN OTOOP.
OO1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBIEHUE OPYAUM Tpy/ia, MBIIIIEHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBH OHBOJIOIMU 4YEJIOBEKAa: aBCTpaJoNUTeKH, YenoBek ymenbid, YenoBek
npsAMoxo i, Yenoek HeanaepTanbckuil, YenoBek pasyMHbId. Haxolku HCKOMaeMbIX OCTATKOB, BPEMsI
CYIIIECTBOBaHUS, 00JaCTh PACIPOCTPAHECHHS, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHI.

Yenoseueckue pacbl. OCHOBHBIE OOJIbIINE pachl: €BpoIeouaHas (eBpas3uiickas), HErpo-aBCTpaIOUaHAS
(’xBaTOpHaNTbHAs), MOHTOJIOMTHAS (a3UATCKO-aMepHKaHCcKasi). YepThl MPUCIIOCOOIEHHOCTH TIPEICTaBUTENICH
YEJI0BEYECKUX pac K YCIOBHAM CyHIECTBOBaHMs. EquHcTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmupel u cxembl: «Bo3HukHOBeHHMe CoJHEYHOU CHUCTeMbl», «Pa3BUTHE OPraHMYEecKOro MHPaAy,
«PactutenbHas knetrka», «KuBoTHas kietka», «lIpokapuornueckas kinerka», «COBpeMEHHas cuUCTeMa
OpraHMyYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue aoau», «/lpeBHue moan», «llepble COBpeMEHHBIE JII0AN», «HelIoBeuecKre pachi».

O6opynoBanue: wmymspku «lIpoucxoxaeHue uyenoBeka» (OIOCTBI aBCTPANOMHUTEKa, MHUTEKAHTPOIIA,
HeaHJepTallblla, KPOMaHBOHIIA), CIENKH WIM H300paKEHUS KaMEHHBIX OpYIHil MEepBOOBITHOTO YelOBEKa
(kamMHU-"OTIIIEpBI, pyOUIa, ckpebia), reoXpoHoJioThYecKas Tabnuia, KoyuieKuus «DopMbl COXPaHHOCTH
HCKOMAEMbIX )KMBOTHBIX U PACTCHUI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

[IpakTueckas paborta Ne 1. «/3yueHue McKomaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIICKIIUSIX.

DKcKypeusi «BOIONNS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HaYUHBIH MM KpaeBeI4eCcKHi
My3ei).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKojorusi Kak Hayka. 3aJadd M pas3lenbl dKOJOTMH. MeTonbl DJKOJIOTMYECKHX HCCIEI0BAHMM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAsl, BHYTPHOPTaHU3MEHHAS.

Okonorndeckue Qaxkropsl. Knaccupukanus skosoruueckux (pakTopoB: abuoTuyeckue, OMOTHYECKUE U
aHTpornoreHHsle. /leiicTBue 3K0IOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTopel: CBET, TeMIeparypa, BiaXHOCTh. PortomepuoansM. IlpucnocobneHus
OpPraHu3MOB K JIeMCTBHIO abHOTHYECKHX (PAKTOPOB. bronornueckre puTMsl.

buotnueckue gakTopbl. Buabl OMOTHYECKUX B3aUMOJIEHCTBHUNA: KOHKYPEHIIMS, XHIIHUYECTBO, CUMONO3 U
ero (opmel. [lapa3utusm, koomepauus, MyTyalau3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO).
AmeHcanu3M, HeHTpanu3M. 3HaueHHe OMOTHYECKMX B3aMMOACHUCTBHUI IS CYLIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasuud. OCHOBHBIE IIOKa3aTeNM MOMYJSILUM: YHUCIECHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpAHs. J[MHAMUKA YMCIEHHOCTH TOMYISALIHUU U e
perynsauus.

JdemoHcTpaumuu:

[Moptpetsi: A. 'ymbonpar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuuer u cxembl: kapta «llpupomnbie 30HBI 3emuu», «Cpenpl OOUTaHHS OPraHHU3MOBY,
«Doronepuogusm», «llonmymannny, «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH TOMYIAUWNd HH(Y30pHH-
Tyenbkmny, «[Iumesbie memmy.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JlaboparopHuas padota Ne 3. «Mopdoorudeckne 0COOEHHOCTH PACTCHUIN U3 Pa3HBIX MECT OOUTAHUS.

JIaGopatopHnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALUA pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JOTrHYEeCKHE CHCTEMBI.

Coo0mecTBO opraHu3mMoB — OuoineHo3. CTpykTypbl OMOIIEHO3a: BHJOBasl, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuiesast). Buapsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

Dkojorudeckue cucreMsl (3kocucremsl). [Tonstue 06 3xocucreme n 6uoreoneHo3e. OyHKIMOHANIbHbBIE
KOMTIOHEHTHI SKOCHUCTEMBI: POYIIEHTHI, KOHCYMEHTBI, peIylleHThl. KpyroBOpoT BEmecTB U OTOK SHEPTUU
B akocucreMe. Tpoduueckue (muiieBble) ypoBHU 3KocucTeMbl. [IumeBsie menu u ceth. OCHOBHBIE
MOKa3aTeau dKOCUCTEMbI: Ouomacca, MPOAYKIHs. DKOJOTUYECKUE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH,
o6romaccel. CBOMCTBA IKOCUCTEM: YCTOMUHNBOCTD, CAMOPETYJIALHs, pa3BuTre. CyKkieccus.

[IpuponHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03€p M pEK. DKOCUCTEMA XBOWHOIO WJIM IIHPOKOJIHCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOosKocucTeMbl. bruonornueckoe u Xo3sHCTBEHHOE
3HaYEHHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpaszue kak (aktop yctoiuuBocTH dK0ocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO pa3HOOOpasus
Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uochepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. JKupoe BemecTBo u
ero ¢yakiuu. OcobeHHOCTH Omocdeppl Kak TiI00aJbHONW IKOCUCTEMBI. JI[MHAMHUYECKOe pPaBHOBECHE H
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE LHKIBI 3JIEMEHTOB (yriepojia, a3oTa). 30HAIbHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouocdepe 3emiau. AHTpONOreHHbIE U3MEHEHHs B Ouocdepe. I[mobanbHbIC
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue Npupoabl U yenoedecTBa. CoxpaHneHrne 6Mopa3HO0Opa3usi Kak OCHOBA YCTOMUMBOCTH
o6uocthepsl. OcHOBa palMOHATBHOTO YIPABICHUS MPUPOJAHBIMH pecypcaMd M HMX HCIIOJIb30BaHHUE.
Jloctrxenust OMOJIOTUN U OXpaHa IPUPO/IBL.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpsl u cxembl: «[lumeBsie nenu», «buoreHo3: coctaB u cTpykTypay, «lIpupoansie coolriecTBay,
«lUermn  mnurtanHus», «Okojoruyeckas —nupamuga», «buocdepa u  yenoBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «JKOCHCTeMa XBOMHOro Jeca», «buoreHo3 BomoéMa», «ArpoueHo3»,
«I[IpuMepHbIe aHTPONOTeHHbIE BO3/IEHCTBUS Ha NMPUPOIY», «BaxkHelIne NCTOYHUKY 3arpsi3HEeHHs BO3AyXa
U TPYHTOBBIX BOA», «llouBa — BakHeWIIas cocraBisitomias Ouocdeprr», «DakToOppl Herpajgalvu MOYBY,
«[TapaukoBeiii 3ddexr», «DakTopbl paJIUOAKTUBHOTO 3arpsizHeHust Ouocdepb», «OOmas CTpykTypa
ouochepsl», «PacmnpocTpaHeHue xu3Hu B Ouochepe», «O30HOBBINM 3kpaH Ouocheps», «Kpyroropor
yriepoaa B 0uocgepe», «KpyroBopoT a3ora B IpHpOJIE».

Ob6opynoBanue:  Mojenb-ammuiMkanus  «Tunuunele  OMOIEHO3BI», TepOapuii  «PacTuTenbHbIe
coobuiecTBa», Koyuiekiuu «buoneHos», «Bpeautenu BaXXHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYP»,
rep0apuy U KOJUJICKIIUU PACTEHUH U KUBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM DKOJOTUYECKUM TPYIIaM
onHoro Bujaa, Kpacnas kuura Poccuiickoit denepanyu, u3o0paxxeHHs OXpaH’IEMbIX BHJIOB PACTCHHH U
KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEBI 11O BUOJIOI'MN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaroTCs TpPeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYyYarOUIMMHCS
MPOrpaMM CpeIHEro oOIIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX PpE3ylbTaTOB OCBOEHHS IpenMera «buosiorus» BbIAEICHBI CIEAYIOLIUE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIMMHUCA POCCUICKON TIpa’KJaHCKOW HIEHTUYHOCTU — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPENIEICHUI0, HAJTMYUEe MOTHBAIMM K OOy4eHHIO OMOJIOIHH,
L[eJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaJuLUN Pa3BUTUS OMOJOTMYECKOrO 3HAHHUS, TOTOBHOCTh U CIIOCOOHOCTH OOy4YarolIUXCs
PYKOBOJICTBOBATbCSI B CBOEH JE€STENbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CUCTEME
OMOoJ0rMYecKoro oOpa3zoBaHMs, HAJUUME HKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUThH LIENIU U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pE3YyNbTAThl OCBOECHMS Npeamera «buosorus» IoCcTUraroTCsl B €IUHCTBE Yy4eOHOU u
BOCITUTATENILHOM JESTeIbHOCTH B COOTBETCTBUHM C TPATUIIMOHHBIMH POCCUHUCKUMHU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIaMU U HOPMaMHU
MOBEICHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMs, CaMOBOCIMTAHUS U CaMOpPa3BUTHUS, PA3BUTHUSA
BHYTPEHHEH MO3UIUN JTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY M MPaBOMOPSIKY, YEIOBEKY Tpyda U
CTapuieMy IOKOJICHHIO, B3aMMHOTO YBa)KEHUS, OEpeXKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanun, NpUpoae U OKPYKArOLIEH cpeie.

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOTo npeamera «buonorus» I0KHBI OTpaXkaTb TOTOBHOCTh U
CIOCOOHOCTh OOYYarOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MNO3MLMENH JHMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOCKIEHHMH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM I[IEHHOCTSIM pPOCCHHCKOrO OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO OIbITa M OIbITa
JESTEIILHOCTH B IIPOLIECCE pealu3ali OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOM IESATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TI'PAXKJAHCKOW MO3UIMU OO0y4arollerocs Kak akKTMBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro o0IecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH, yBaK€HHE 3aKOHA U IPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IPU CO3/aHUM YYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OIpPENEATh COOCTBEHHYIO MO3UIMIO 10 OTHOLIEHUIO K SIBJIEHUSM COBPEMEHHOM KM3HU U
OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX AECHUCTBUSAX HEOOXOIMMOCTb KOHCTPYKTMBHOI'O B3aMMOJEHCTBHS JHOJEH ¢
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMHM U COLMAJIbHBIM IIOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHHS Y4YEOHBIX, MO3HABATEJIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAKUTEILHOTO OTHOIIEHUS! K MHEHHUIO ONITIOHEHTOB MPU OOCY)KJICHUH CITOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHOMN U BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCHUMCKON TpakJaHCKON MISHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iiepes PoauHOM, ropIocTy 3a CBOM Kpal, cBOIO PoauHy, CBOU S3BIK U
KYJIBTYpY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHHE K MPHUPOJHOMY HACJIEIUIO U MAaMITHHUKAM IPUPOJBI, JOCTHKEHHAM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CMOCOOHOCTh OIIEHMBATh BKJIAJ] POCCHUICKUX YYEHBIX B CTAHOBIIEHUE U pa3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIbI, B )KH3HH YeJIOBEKa U COBPEMEHHOTO OOIIECTBa;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIyXeHHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M MPUHUMAThL OCO3HAHHBIC PEIICHHS, OPUCHTUPYICh HA MOPATBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO TMPUHSATHUSA
LIEHHOCTEN CEMEWHOM )KM3HHA B COOTBETCTBHUHM C TPaAULMAMU Hapo1oB Poccuu;

4) 3cTeTH4YEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
cropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHHUE SMOIMOHAIBHOTO BO3ACHCTBUS )KUBOW IPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B pPa3HBIX BHJAX HCKYCCTBA, CTPEMJIEHHWE TIPOSBIISITH KadyecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnUTaHUA, (POPMHPOBAHUS KYJIbTYPbl 3A0POBbS U IMOLHOHAJIBHOIO
os1aronosy4usi:

MMOHMMAaHHUE U pean3alus 3J0pOBOTO M OE30MacHOro oOpasa KU3HH (30pOBOE MUTAHHE, COOIIOJCHUE
TUTUEHUYECKUX TPABUJI U HOPM, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYIsIpHAs (U3HUYEeCKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DM3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MMOHUMAaHHWE IIEHHOCTU TPaBUJ WHAWUBUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TIOBEACHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHUE TOCIEACTBUNA W HEMPHUATHS BPEIHBIX NPHUBBIUEK (YIOTPEOJICHUSI aJKOTOJIsI, HAPKOTHUKOB,
KYpEeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYAOTI00HE;

TOTOBHOCTb K aKTUBHOMU JI€ATEIHHOCTH TEXHOJIOTHYECKOM M COI[MAIbHOM HANpaBlIEHHOCTH, CIOCOOHOCTh
MHULMUPOBATH, MNIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHATH TaKyIO ACSITEIbHOCTD;

MHTEpEC K pa3iuyHbM chepaMm NpodeccHOHANbHON NeATeIbHOCTH, YMEHHE COBEpILIATh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

AKOJIOTHYECKU I1eJIeCO00pa3HOe OTHOUICHHE K MPUPOJE KaK MCTOYHUKY >KM3HU Ha 3emile, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTMUYECKON KYIbTYphl: NMPUOOpPETeHHE ONbITa IJIAHHUPOBAHUS MOCTYIKOB W
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI I OKPY>KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIHHOr0 XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX pelieHus;

CIOCOOHOCTh MCIOJIb30BaTh MPUOOPETaeMble NMPU U3YyYCHUH OMOJIOTUW 3HAHUS U YMEHHS MPU PELICHUH
npoOiieM, CBSA3aHHBIX C pPAMOHAIBHBIM MPUPOIOINONIb30BaHHEM (COONIOJCHHUE TMpaBHJI TOBEACHUS B
MPUPO/IC, HAMPABICHHBIX HAa COXPAaHEHUE pAaBHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJAOB, JKOCHCTEM,
ounocdepsl);

aKTUBHOE HEMpUATHE JCHCTBUM, NPUHOCALIMX BpEI OKpYXKAloIlell NpUpOAHOU cpene, yMEHHE
MPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMUECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpEeAOTBPAILIATh UX;

HaJU4Yhe PA3BUTOIO 3KOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYyJIbTYpbI, ONBITa ACSITEIBHOCTH
9KOJIOTUYECKOW HANPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCA UMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOU
U COIMAJIbHOW TPAKTUKE, TOTOBHOCTHM K YYACTHIO B THPAKTUYECKON JEATEIHOCTH 3KOJOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre KYIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHMTATENIbCKOW KYJIbTYpbl Kak CpEACTBA B3aUMOACHCTBUS MEXKIY
JIIOJIbMU U TIO3HAHUSI MUDPA;



MOHUMAaHKE CreUupUKA OMOJOTUU KaK HAyKH, OCO3HAHHS €€ poiu B (OPMUPOBAHUU PANMOHAIEHOTO
HAy4YHOTO MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpY)KAaloIleM MHUpPE KaK O EIWHCTBE
NPUPOJBI, 4YeJIOBEKa W OOIecTBAa, B IO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEH W PpEHICHHH NpobieM
COXPAHEHHUS [IPUPOJHOTO PABHOBECUS;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJIsl COBPEMEHHOM IUBHIIN3AIMK: 00ECTIeYeHHsI HOBOTO YPOBHS
pa3sBUTHS MEIWIMHBI, CO3/aHHE TEPCIEKTUBHBIX OHOTEXHOJIOTHUH, CIIOCOOHBIX peIaTh pecypcHbIe
npoOsieMbl pa3BUTHS YEIOBEYECTBA, IMOMCKA MYyTEH BBIXOJA W3 TIIOOATBHBIX JKOJOTUYECKUX NpoOIeM H
o0ecrieyeHns nepexoia K yCTOWIMBOMY Pa3BUTHIO, PAIIHOHAILHOMY HCIIOJB30BAHUIO PHPOTHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTb B IMOJIyYEHUH OHOJIOTMYECKUX 3HAHMM B LEJIAX IOBBIIIEHUS OOIIEH KyIbTYpBI,
€CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHON 4acTh (PyHKIMOHATBHOW IPaMOTHOCTH O0YYarOIIMXCS,
dhopmMupyeMoi pu U3y4eHUU OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB NO3HAHUS, MCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTHU
HCIOJIb30BAaTh MOJy4aeMble 3HAHMS U1 aHalu3a M OOBSICHEHMs SBJICHUM OKpYXKalLIero Mupa H
MIPOUCXOJAIINX B HEM U3MEHEHUH, yMEHHE JieJlaTh 000CHOBaHHbIE 3aKIIIOUEHHS] HA OCHOBE Hay4HBIX (DaKTOB
Y UMEIOLINXCS JaHHBIX C IIeJIbIO MOIY4YE€HUS TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCHOJIb30BaTh OHOJIOTUYECKUE 3HAHMWS JUIsl pelIeHuss NpodieM B
peabHBIX KU3HEHHBIX CHUTYaIlUsX;

OCO3HAHME IIEHHOCTH HAyYyHOM  JIeATEIbHOCTH, TOTOBHOCTh OCYLIECTBJISTH HPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHHIO U CamMOOOpa30BaHUIO, K AKTHBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS ydeOHOro mpeaMera «buonorus» BKIIOYAIOT: 3HAUYMMBIE IS
(dhopMuUpOBaHUS MHUPOBO33PEHUST OOYUAOIIMXCS MEKIUCIHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIeHaydIHbIS
MOHATHS, OTpaXKarollMe IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHUPUKY METONOB TO3HAHMS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTUs, SBJICHUE, MPOLIECC, CUCTeMa, HAyYHBIH (aKT,
NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCleoBaHue, HaOII0AeHNe, W3MEpEeHue,
SKCIEPUMEHT M [JpPYrux), yHUBEpcallbHble YyueOHble AeWCTBUA (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,
perynatuBHble), obecneunBaromue (opMupoBaHUe (QYHKIUMOHAIBHON TIpaMOTHOCTH U COLMAJIbHOM
KOMITETEHIINH oOyuaromuxcs, CIOCOOHOCTh oOyyaronmxcs UCIIO0JIb30BAaTh OCBOCHHBIE
MEXJAUCLUUIIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U  YHHUBEpcalbHble yueOHbIE JEeHCTBUS B
M03HABATEIHHON U COIUAIBHOMN MPaKTUKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS MPOTPaMMBI CpEJHEro oOImero o00pa3oBaHUs JIOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYaIU3UPOBATh IPOOIEeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CPAaBHEHUS,
KIaccu(uKauu, 0000IIeHNs), PACKPBIBATH CMBICIT OHOJOTHYECKHX MOHSATHI (BBIACIATH WX XapaKTepHbIC
MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHIMH);

OTIpeNeNATh IeNd AEATeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX JOCTHXKEHUS, COOTHOCHUTHh
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISIMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00ObSICHEHUs (DAKTOB U SBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyKIeHus (MHIYKTUBHBIC, JACAyKTHUBHBIC, 1O aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS,

MIPUMEHSITh CXEMHO-MO/JICbHBIE CPEACTBA I MPEACTABICHUSI CYIIECTBEHHBIX CBSI3€ W OTHOIICHHWHA B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TakKe MPOTHBOPEUM Pa3sHOTO POJIA, BHISIBICHHBIX B PA3IMYHBIX
MH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH peEIIeHHs NpoOJIeMbl ¢ YUETOM aHaIM3a HMEIOMIMXCS MaTepHalbHBIX |
HEMaTepHUATbHBIX PECYpPCOB;



BHOCUTH KOPPEKTHUBBI B JCSITEIHLHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB ILIEJSM, OIICHHBATH PHCKH
MOCJICACTBUM ACATCIBHOCTH;

KOOPJMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBHUSX PEATBHOTO, BHPTYATHHOTO M KOMOWHHUPOBAHHOTO
B3aHMOJICHCTBUS,

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IeHCTBHS:

BIIQJICTh HAaBBIKAMH Y4eOHO-UCCIICIOBATEIBLCKON M MPOSKTHON NESTEIbHOCTH, HABBIKAMU pa3peIIeHUs
po0ieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHUS MPAKTUICCKHX
3a/1a4, MPUMEHEHHUIO PA3JIUMYHBIX METOJIOB TIO3HAHUS;

WCII0JIb30BaTh PA3IMYHBIC BHJBI JCATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAIHH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallMsAX, B TOM YHCJIC TPU CO3JAHHHM YUEOHBIX U
COIMAJILHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIA TUT MBIIUICHHUS, BJIAJICTh HAYIHOH TEPMUHOJIOTHEH, KITFOUEBBIMU TOHSATUSIMHU H
METO/IaMH;

CTaBUTh W (GopMynmHpoBaTh COOCTBEHHBIC 3a7adyd B OOPa30BATEIHHOW JEATEIHHOCTH W IKU3HEHHBIX
CUTYaITUsIX;

BBISIBIISITh NIPUYUHHO-CIICACTBCHHBIE CBS3M W aKTYaJIM3UPOBaTh 3ajady, BBIJIBUTATh THUIOTE3y €&
pelIeHHs, HaXOJWTh apryMEHTHI JUIS JIOKa3aTelbCTBAa CBOWX YTBEPXKICHHM, 3aJlaBaTh MapaMeTpbl W
KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh TOJIydCHHBIC B XOJIE PEIICHHS 3a7add Pe3yNIbTaThl, KPUTHUYSCKHA OIEHUBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIIECTBJIATh  IEJICHANPABICHHBIH TOWCK TIepeHOca CPEICTB MW CIOCOOOB  JICHCTBUS B
poheCcCHOHANTBHYIO CPEY;

YMETh MEPEHOCUTD 3HAHUA B TO3HABATENBHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIC UJIEH, MPEIaraTh OpUrHHAIbHbIE MOAXO0/IbI U PEIIEHHs], CTABUTh NMPOOIEeMbl U 3aJ1auH,
JOTTYCKAIOIINe aJbTePHATUBHBIE PEIICHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPoOpManuu (TeKcTe Y4eOHOTro MOoCOoOMs, Hay4HO-
MOMYJISIPHOM JUTEeparype, OMOJOTMYECKUX CIIOBapsX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3aX IJaHHbBIX, B
WnTepuere), aHanu3upoBaTh HHQOPMALMIO Pa3IUYHBIX BUAOB M (OpPM MpencTaBiICHUs, KPUTHUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUHBOCTH;

dbopMynupoBaTh 3ampoChl M MPUMEHSATh pa3IUYHbIe METOJbI MPU MOUCKE U O0TOOpe OMOJIOTHYECKOM
uHpopmMalry, He0OXOAUMOM /ISl BBIMIOTHEHHSI Y4eOHBIX 3a/1a4;

npuoopeTaTh OTIBIT MCIOJIb30BaHUs UH(GOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3IMYHbBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (QOpMYy MpeAcTaBleHUss OuoJOrM4eckord uHpopManuu
(cxembl, rpaduky, TUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpEACTBA MpH paboTe ¢ Ouosiornyeckoil mHbopMaiuei:
MPUMEHAITh XUMUYECKUE, (PU3MUECKHe U MaTeMaTH4eCKHe 3HAKU M CHUMBOJBL, (OpMYNbl, abOpeBUaTypy,
HOMEHKJIATYPY, UCIIOIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BIIJIETh HABBIKAMHU pACMO3HABaHUS H 3alIUThl HHPOpMAIUH, HWHGOPMAIMOHHONW Oe30macHOCTH
JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAefiCTBUSIMH:

1) obomenmne:

OCYILIECTBIISATh KOMMYHHKAITMHM BO BCeX cepax KU3HH, aKTUBHO YU4aCTBOBAThH B IMAJIOTE WM TUCKYCCHH
M0 CYIIECTBY OOCYKTaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3BIBATH CYKJICHHS OTHOCHUTEIHHO
BBITIOJIHEHUS TpEAJiaraeMoi 3aJayd, YYUTBIBATh HWHTEPECHl U COTJIACOBAHHOCTh TMO3HMIUNA JIPYTHX
YYaCTHUKOB JHAJIOTa WA JTUCKYCCHH);

pacmo3HaBaTh HeBepOaldbHBIE CpEICTBA OOIIEHHUS, TOHUMAaTh 3HAUEHUE COLMATIBHBIX 3HAKOB,
MPEAMOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYAIlHi, YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPErOBOPHI;



BJIQJICTh PA3JIMYHBIMU CIIOCOOaMU OOIICHUS W B3aWMOJCHCTBHS, TIOHUMATh HaMEPEHUs APYrHX JIIONEH,
MPOSIBIIATh YBAKUTEIHLHOE OTHOIIEHUE K COOSCETHUKY M B KOPPEKTHOU (opme (HOpMyTupoBaTh CBOH
BO3PAKCHHUS;

Pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMAaTh W HCIOJb30BAaTh NPEHMYIIECTBA KOMAHJHOW M HHIUBHAYaIbHONH pabOThI NMpU pEIICHUH
Ouosornyeckoii  mpoOneMbl, OOOCHOBBIBATH  HEOOXOIMMOCTH  NPHUMEHEHHs]  TPYIIOBBIX  (GOpM
B3aUMO/ICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMPATh TEMAaTHKy M METOIBI COBMECTHBIX NEHCTBUN C y4€TOM OOMIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

NPUHAMATh [EJIH COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBATH M KOOPIAMHHUPOBATH JCHCTBHSA IO €€
JOCTHKEHHUIO: COCTABIIATh IUIAH JICHCTBUM, paclpeelisiTh POJIH ¢ YIETOM MHEHHUH YYaCTHHKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KauyeCTBO CBOET0 BKJIaJa M KaXJ0ro y4JyaCTHMKAa KOMaHIbl B OOIIMH pe3ynbTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

MpeJularath HOBBIE NMPOEKTHI, OIIEHWBATh MJCH C MO3WIWK HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHUECKON
3HaYNMOCTH;

OCYIIECTBIISITH IIO3UTUBHOE CTPATETHUECKOE MTOBEICHUE B PA3JIMYHBIX CHTYAIUSX, TIPOSBISITH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

OgiaeHne YHUBEPCAJIbHBIMH PeryJsITHBHBIMH el CTBHAMU:

1) camoopraHu3anus:

WCTIOJIH30BaTh OMOJIOTUYECKNE 3HAHUS JUTSl BBISIBIICHUS POOJIEM M UX PEIICHHSI B )KU3HEHHBIX M YI€OHBIX
CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTHUYECKUX 3HAHWM LIENEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JCMCTBUAX U
MOCTYIKaX 110 OTHOIICHUIO K KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JIEATEIbHOCTh, BBISABIATH MPOOJIEMBbl, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4u B 00pa30BaTeIbHON JESTEIbHOCTH U )KU3HEHHBIX CUTYaLlUAX;

CaMOCTOSITENIBHO COCTABJISITh IJIaH PEIICHUsI IPOOJIEMBI ¢ YIETOM HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATbh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX OO0JIACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B AEATEIbHOCTb, OICHMBATh COOTBETCTBUE
PE3yNIBTATOB IIEIISIM;

BIIQJICTh HABbIKAMHU [I03HABATEJIbHOW peQleKCHd KaK OCO3HAHMS COBEpIIAaeMbIX JEHCTBUM U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHI, UCIIOIB30BATh MPUEMBI pereKCur Al OLIEHKH
CHUTYalllH, BBIOOpa BEPHOTO pEILICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS TI0 UX CHHKEHHIO;

MPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX IPU aHAJU3€ Pe3yJIbTaToOB JIEATEIbHOCTH;

3) npunsiTHe cedsl M APYIrUX:

MIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3ULIUU JPYroro YeloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmertHbie pe3ynbTarel ocBoeHUs: nporpammbl COO mo Ouonoruu Ha 6a30BOM YpPOBHE BKIIIOYAIOT
cneunpuyeckue s yueOHoro npeamera «bruonorusy HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUN TIO
OCBOCHMIO, MHTEPIPETALUMU U IMPeoOpa30BaHMIO 3HAHHWMA, BHJBI JAEATEIHHOCTH IO MOJIYYEHUIO HOBOTO



3HaHUS U TPUMEHEHHUIO 3HAHWH B PA3IMYHBIX YYEOHBIX CHTYalMsAX, & TAKKE B PEaJbHBIX >KU3HEHHBIX
CUTYallUsiX, CBSI3aHHBIX C OHojoruei. B mporpamme mpeaMeTHbIE pe3yJabTaThl MPEACTABICHBI IO TOJaM
oOyueHusl.

[IpenmMeTHBIEe pe3yapTaThl OCBOEHUSI yueOHOro npeameta «buonorus» ¢ 10 knacce 10IKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYyYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (popMHpOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpAa W HAYYHOTO MHMPOBO33PEHHS, O
BKJIAJIC POCCHMCKMX U 3apyOeKHBIX YYECHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATLHOM
IPaMOTHOCTH Y€JIOBEKA JIJIsl peLICHUsI )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJAECPKAHUE OUOJIOTMYECKUX TEPMUHOB M IOHSTHUN: >KU3Hb, KIETKA, OPraHU3M,
MeTabomu3M (0OMEH BEHIECTB M NPEBpalleHHe DJHEPruu), TOMEOCTa3 (CaMOperyisius), YpOoBHEBas
OpraHM3aius >KUBBIX CUCTEM, CAaMOBOCIPOM3BEJCHHUE (PENPOAYKIHS), HACIEICTBEHHOCTb, U3MEHUUBOCTb,
POCT U pa3BUTHE;

yYMEHHE U3J1araTh ONOJIOTHYECKUE TEOPUH (KJIETOYHAs, XpOMOCOMHAs1, MyTallMOHHAs, IEHTpajbHas 10TMa
MoJIeKyNsipHOil O6uonorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (o meHTpax
MHOT00Opa3usi U MPOUCXOXKACHUS KylIbTypHbIX pacreHudt H. M. BaBunoa), ompenenstbs rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIaIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHNE U ONKMCAHUE )KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHUN, OpraHu3alusi U TMpOBeJEeHHE OHOJIOTMYECKOTO SKCIEPUMEHTAa, BBIIBHKECHHE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEJIMYMHAMU, OOBSICHEHHME IOJyYEHHBIX
pe3yNbTaTOB, HUCHOJB30BAaHHBIX HAy4YHBIX IOHATUH, TEOPUH U 3aKOHOB, YMEHME JejaTh BBIBOJbI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJENATH CYyLIECTBEHHbIE TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U AYKAPHOT, OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHu3MOB, O0COOEHHOCTH IPOLIECCOB: OOMEHa BELIECTB M IMPEBpAILlEHUS] DHEPTruu B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO W HHEPreTHUecKoro oOMEHa, XEeMOCHHTe3a, MMTO03a, Melo3a,
OIIOJOTBOPEHMSI, PA3MHOKEHUS, NHANBUYaJIbHOTO Pa3BUTHsI OpraHU3Ma (OHTOTEHE3);

YMEHUE NPUMEHATh NOJTY4YEHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX MPOILECCOB M SIBICHUM, IS
INPUHATUS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM JKM3HU C LENbI0 oOecredeHus: 0e30MacHOCTH CBOErO
3JI0POBbSI U 3/I0POBbsI OKPYKAIOIIUX JIO/IEH, COONIOEHNsI HOPM I'PaMOTHOTO TOBEJECHUS B OKpY’KaroLlen
IPUPOJHOM cpenie, MOHMMAaHuEe HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUH COBPEMEHHON OMOJIOrMM U
OMOTEXHOJIOTMH AJIS1 PallMOHAIIBHOTO IPUPOIONOIb30BAHNUS;

YMEHHE pelIaTh 3JIEMEHTAapHble T'€HETUYECKUE 3aJaud Ha MOHO- U JUTMOpUAHOE CKpelUBaHHE,
CLICIIJICHHOE HAacJel0BaHUE, COCTaBIATh CXEMbl MOHOTMOPHJIHOIO CKpPELIMBAHUA [UId NpeACKa3aHus
HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpHBIE M IpakTHYecKHe padoThl, COOIOAaTh IpaBuiIa Ipu padore ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYECKH OLICHWBAaThb M HHTEPIPETUPOBaTh MH(POPMALMIO OHOJOIMUYECKOrO COAEp)KaHUs,
BKJIIOYAIOILYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HMCTOYHMKOB (CpelcTBa MaccoBOil MH(popMauuy,
Hay4YHO-TIONYJISIpHbIE MaTepualibl), ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIE0BaHUIl B Ouosoruy,
MeAULHE, OMOTEXHOJIOTHH;

yYMEHHE cO3[aBaTb COOCTBEHHbIC IHMCbMEHHbIE U YCTHbIE COOOIIEHUs, 00001Ias OHOJIOrMUYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl 0OcBOeHHs yueOHoro npeamera «buonorus» ¢ 11 knacce N0JKHBI OTpaXaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTE U POJIH OMOJOTMH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK,
B (pOopMHPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAapTHHBI MHUpa M HAYyYHOTO MHPOBO33PEHHS, O
BKJIQJIe POCCUHCKUX U 3apyOekHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
I'PaMOTHOCTH YeJIOBEKA JUIsl peIieHus] )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp:KaHWE OMOJOTMYECKUX TEPMHUHOB W MOHATUN: BHUJ, MOIMYJSALUS, F€HOPOH],
HBOJIIOIUS, JBHXKYIIHE CHIIBI ((PAKTOPBI) SBOJIIOLUH, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHue,
9KOJIOTHYECKHE (aKTOpBl, DSKOCHCTEMA, MPOIYLEHThl, KOHCYMEHTbI, pEIyLEeHThl, IeNu MHUTaHUs,
HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouocdepa;

yMEHHUE M3Jaratb OHosornyeckue Teopuu (3BosronroHHas Teopus Y. /lapBuHa, CHHTETHYECKas TEOPHS
9BOJIIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoacrsa K. M. bapa, uepenoBaHMsi INTaBHBIX
HanpasieHui u nyreit sBomounu A. H. CeBeprioBa, yuenust o 6uocdepe B. M. BepHaackoro), onpeaensiTh
I'PaHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;



YMEHHUE BIIAJIETh METOJIaMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOICHHE M ONMCAHUE )KUBBIX CUCTEM,
NPOIECCOB W SBJICHUW, OpraHu3alysi ¥ TPOBEICHHE OHOJOTHYECKOTO SKCIEPUMEHTa, BBIIBUKCHUE
TUIIOTE3bl, BBISBJICHUE 3aBHCHMOCTH MEXIY MCCIEIyEeMbIMU BEIWYMHAMHU, OOBSCHEHHE IOJy4YECHHBIX
pe3yabTaTOB, HCIOJIB30BAHHBIX HAYYHBIX IOHSTUHA, TEOPUA M 3aKOHOB, YMEHHE JeaTh BBIBOJABI Ha
OCHOBAHUU TOJTY4YEHHBIX PE3yIbTATOB;

YMEHHUE BBLICIATH CYIIECTBECHHBIC MPU3HAKH CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BUJOB, MOIYISLUM,
MPOJIYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHWOTEOIIEHO30B M 3KOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB:
HACJIC/ICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHUECKUX (HAaKTOPOB HA OPraHWU3MBI, IEPEHOCA BEIIECTB M MMOTOKA YHEPTUH B
HKOCHUCTEMAaxX, aHTPOIOTCHHBIX M3MEHEHUH B JKOCHUCTEMax CBOECH MECTHOCTH, KPYroBOpPOTa BEIIECTB H
OMOTeOXMMHUYECKUX IIHKIIOB B Orocdepe;

YMEHHE TMPUMEHSTh TOJTydYeHHBIEC 3HAHUS IS 0OBSICHEHUS! OMOJIOTUYECKUX MPOIECCOB U SBJICHUH, IS
MPHUHATUS TPAKTUYECKUX PEHICHUH B TIOBCEIHEBHOW JKM3HU C LENBI0 00ecredeHns: 0e301MacHOCTH CBOETO
3JI0OPOBBSI M 3JI0POBBSI OKPYKAIOMIMUX JIFO/IEH, COONIONEHHsI HOPM I'PaMOTHOTO TIOBEJCHUS B OKPY)KAIOIICH
MPUPOJHOMN cperie, MOHMMaHKe HEOOXOIMMOCTH UCIIONB30BaHUS JIOCTHKEHUN COBPEMEHHON OMOJIOTHN /s
PaIMOHATFHOTO PUPOIOTIOIB30BAHNUS;

YMEHHE peliath dJIeMEHTAapHbIe OWOJIOTHYECKHE 33aJa4H, COCTaBJISTh CXEMBI IEPEHOCA BEIIECTB U
SHEpPruM B dKocucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH JIaOOpaTopHbIE U MpakTHUecKue paldoThl, coONI0AaTh MpaBHia HpU padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HHTEPIPETUPOBATh MHPOPMAIUIO OHOJOTHYECKOTO COIEpIKaHUS,
BKITIOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBa MAcCOBOW WH(OpMAINH,
HAYYHO-TIOMYJISIPHBIE MaTepPHaIIbl), PACCMATPHBATH TI00ATBHBIE YKOJOTHYECKHIE TPOOIIEMBI COBPEMEHHOCTH,
(hopMuUpPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3HITHIO;

yMEHHE CO03/aBaTh COOCTBEHHBIC MHCHBMEHHBIE M YCTHBIE COOOIMICHMs, 00001as OHOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIB30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoamuecTBO 9acoB DJIeKTPOHHBbIE
Ne (uu¢pposrIe)
w/n HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMBbI Beero KOHTpﬁOJIbeIe HpaKTﬁnqecm/le 06pa3oBaTeNbHbIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
1 buonorus kax Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
2 JKuBbIe cHCTEMBI U UX OpraHU3aIus 1 0 0 https://m.eds00.ru/7f41292
. bu6moreka [IOK
3 XUMUYECKHI COCTaB U CTPOCHUE KIETKU 8 0 1 https://m.eds00.ru/7f41c292
bu6moreka [IOK
4 FKM3HENeATENLHOCT, KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHIUBUIYAIBHOE Pa3BUTHE 5 0 1 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6moreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOrUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Peseparoe Bpevs 1 0 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbBIE
Ne n/m I:;;?;Zﬁf;::me PASICIOR H TeM Beero Konrpoasusie | IlpakTruyeckune %ﬁ?ﬁ,ﬁ;ﬂbme
paboThbI padoThI pecypebl

1 OBOJIIOLMOHHAsT OMOJIOTHS 9 0 1 Eggg:?lﬁzzig)(.)rﬁﬂf4lcc74
2 Bo3HUKHOBEHHE U Pa3BUTHE KU3HH Ha 3eMIie 9 0 0.5 ]l?tptlgg:l;/%:.eelfjasg)_})(.)l’llfﬂf41007 4
3 OpraHu3Mbl 1 OKpYXKaroIas cpesia 5 0 1 Etilgg:?/(;:zl:jig)(.)rﬁl7f4lcc74
4 Coo0111ecTBa M DKOJIOTHUECKAE CHCTEMBI 9 0 0 ﬁtptlgzl/onﬁ;iigﬁﬂm 1cc74
5 PesepBHOE Bpemst 2 0 0 ]r?tptlgjsjz?lorr:iﬁsgﬁ{fﬂf4lcc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuecTBo yacos Jara DJIeKTpOHHbIe HH(ppoBbIE
u/n Tema ypoka Beero Kontpoasubie [IpakTuueckue W3ysenHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
bubmmorexa [{OK
1 buostorus B cuctemMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

2 [IpaxTrueckas padorta Ne 1 «/cnonp3oBanue 1 0 05 bubnnorexa [JOK
Pa3IMYHBIX METOJIOB MTPU U3YyICHHUU ' https://m.edso0.ru/863e6122
OMOJIOTMYECKUX O0BEKTOBY

3 buosornueckue cucTemsl, MPOLECCH U UX 1 0 0 bubnuoreka [IOK
U3yUYCHUE https://m.edso0.ru/863e6564

4 XUMHYECKHI cocTaB KIeTKU. Bona u 1 0 0 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIH https://m.edso0.ru/863e674e

bu6mmoreka [IOK

5 benku. CoctaB u cTpoeHue OEIKOB 1 0 0 https://m.eds00.ru/863e6h72
depMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.

5 JlabopaTtopnas padora Ne 1 «M3y4ueHue 1 0 05 bubnmuoreka [JOK
KaTaJIMTUYECKO#M aKTUBHOCTH (epMEHTOB (Ha ' https://m.edsoo.ru/863e6b72
MIpUMepe aMuUIa3bl WIK KaTajaasbl)»

bubmuoreka [JOK

! YreBozeL. JlmmHa L 0 0 https://m.edso0.ru/863e6870

bubnuoreka [JOK

8 Hyxneunoseie kucnotsl. ATD 1 0 0 https://m.eds00.ru/863e6d5¢

9 Hcropus 1 METOIbI N3y4EHHUS KIIETKU. 1 0 0 bubnuoreka [IOK
Knerounas Teopus https://m.edsoo0.ru/863e6e88

10 KieTtka xak meaocTHas »KUBasl CUCTEMa 1 0 0
CtpoeHne dyKapuOTHYECKON KIIETKH.

JIaGoparopHas pabota Ne 2 «3yuenue bubnuorexa [IOK

11 CTPOEHHUS KJIETOK PACTeHUH, KUBOTHBIX, TPHOOB 1 0 0.5 https://m.edsoo.ru/863e6ff0
u O6akTepuil 0] MUKPOCKOIIOM Ha FOTOBBIX https://m.edso0.ru/863e716¢
MUKpOIIpenapaTax 1 UX OMHCaHUE»



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
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

bubmuoreka [JOK

12 OOMeH BelIEeCTB UIH MeTa00Iu3M 0 https://m.eds00.ru/863e766¢

bu6moreka [JOK

13 PorocuiTes. XemocHHTes 1 https://m.edsgn.ru/863e7098

o bubmnoreka [IOK

14 JHEpreTHIecKui 0oMeH 0 https://m.edsg).ru/863e7aae
JKuzHeHHBIN UK KIETKHU. JleaeHne KIeTKH.

15 Murto3. JIaboparopnast pabota Ne 3 05 bubnuorexa [JOK
«Habmrotenre MUTO3a B KJIETKaX KOHYHKA https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxj»

16 buocunTes 6enka. Peakuys MaTpuyHOTO 0 bubnnorexa [JOK
CHHTE3A https://m.edso0.ru/863e796e

bubmnoreka IJOK

17| Tpancnsuns — Gnocurtes benka 0 https://m.edség.ru/863e796e

bubmnoreka IJOK

18 Hexnerounsie popMbI )KU3HU — BHPYCHI 0 https://m.e dséf).ru 186367540

bu6mmoreka [IOK

19 ®dopMbI pa3MHOKCHHSI OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubanoreka [IOK

20 Meiios 0 https://m.edsg).ru/863e7f4a
OO0pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. JlabopatopHas padora Ne 4 05 bubnnoreka [JOK
«M3yyeHne CTPOCHHUS MOJIOBBIX KICTOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpEIIapaTax»

22 NuuBuayanbHOE pa3BUTHE OPraHU3MOB 0 BH6H_HOTeKa LHOK

https://m.edso0.ru/863e8436

23 I'eneTnka — HayKka O HaCJIE€ACTBEHHOCTH U 0 bubnuoreka [IOK
W3MEHYHBOCTH https://m.edso00.ru/863e86f2

o4 3aKOHOMEPHOCTH HacleOBAHUS MTPU3HAKOB. 0 bu6mmoreka [JOK
MoHornOpuaHOE CKpEeIMBaHNE https://m.eds00.ru/863e8878

o5 JluruOpuHoe ckperuBaHue. 3aKoH 0 bu6nmoreka [JOK
HE3aBHCHMOT'0 HACJICIOBAHUSI IPU3HAKOB https://m.edso0.ru/863e89a4

26 CuerieHHOE HaclleZIOBaHUE MTPU3HAKOB. 05 bu6nmoreka [JOK

JlaGopaTopnas padora Ne 5 «M3yuenue

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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
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
https://m.edsoo.ru/863e8c60

pe3yAbTaTOB MOHOTHOPHUIHOTO M TUTUOPUIHOTO
CKpPEIIMBAaHUA y APO30(UIIBI HA TOTOBBIX
MUKpOIIpernapaTax»

27 I'enetuka nona. HacienoBanue Npu3HAKoOB, 1 0 bubnuorexa [JOK
CICTUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacnencTBeHHas

o
38 | Vayneme wonndmesmonnott wenmmmoom, | 1 05 Bu6morera LIOK
’ ' https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»
H TBEHHAsI N3MEHYNBOCTD. TOpHAas
29 paa(;:(J)ITe;l (J:\fg ;: «2}13;1/136 MyTaSIIC/Iﬁ yﬁ;izg?blgﬁma 1 0.5 bubmmorexa [TOK
: https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOTIpETIapaTax»
bu6moreka [IOK

30 T'eneruia uenosexa 1 0 https://m.edso0.ru/863e8d78
PeseprubIit ypok. O6001IEHNE TIO TEME

31 «HaciencTBeHHOCTh Y N3MEHUYUBOCTD 1 0
OpPraHU3MOB)

bu6mmoreka [IOK

32 (Ceexiumst Kax HayKka u npouece 1 0 https://m.edsoo0.ru/863e9214

33 MeTo/1bl ¥ JOCTUKEHHUS CEICKIIUN PACTEHUN U 1 0 bu6mmoreka [JOK
YKUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHoIOrMsA KaK 0Tpacib MPOU3BOJICTBA 1 0 bubmorexa [IOK

https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

N Tema ypoka K I Hata odpa3oBaTejibHbIE
o/ yp Beero OHTpONbLHLIe TIPAKTHYECKHE) \yyor g P
padoTsI padoThbI pecypchl
" bubnuorexa [JOK
! IBOJIOL 1 METOMB! €€ H3yICHNUA . 0 0 https://m.edsoo.ru/863ea20e
2 WcTopus pa3BuTHs NpeacTaBiieHuit 00 1 0 0 bubnuorexa [JOK
9BOJIIOLHA https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muipoosomors . 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMEHTapHAasT eMHHIA BHIA U
4 sBostonun. Jlabopatopuas padora Ne 1 1 0 05 bubnuorexa [JOK
«CpaBHeHHE BUIOB 110 MOP(OTIOTHUECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPHIOY»
5 JIBKyIue cuitel (3JeMeHTapHbIe (PaKTOPHI) 1 0 0 bubmuorexa [JOK
IBOJIIOLIHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrectBennsiit 0TO0p 1 €10 GOpMBI 1 0 0 https://m.eds00.ru/863e9ed0
PesynbTaThl 3BONIONMA: IPUCTIOCOOICHHOCTh
OpraHu3MOB U BU1000pa30BaHHE.
bu6mmoreka [JOK
7 JlaGopaTtopnas padora Ne 2 «OHI/IC&I-.I.I/Ie 1 0 0.5 https://m.eds00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma H eé
OTHOCHTEIILHOTO XapaKTepay
bubmuoreka [JOK
8 HanpaBiienus u myTi MaKpO3BOJIIOIHH 1 0 0 https://m.eds00.ru/863e9cle
9 HeoOpatumocTs 3BOIIOLIMN 1 0 0
10 WcTopus xu3Hu Ha 3emMIie U METObI e€ 1 0 0
W3YYEHHUS
bu6mmoreka [JOK
11 ['MnoTe3bl MPOUCXOXKACHUS KUZHU Ha 3emiie 1 0 0 https://m.eds00.ru/863ea5a6
bu6nmoreka [JOK
12 Pa3BuTHe )xn3HM Ha 3eMIIe 110 3paM U Neproam 1 0 0 https://m.eds00.ru/863eabbe
13 OCHOBHBIE ATAIBI BOJIOIUU PACTUTEILHOTO 1 0 05 bubnmoreka [JOK
’KHBOTHOTO Mupa. [IpakTryeckas padora Ne 1 ' https://m.edsoo0.ru/863ea8bc



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
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

«M3ydeHne HCKONIaeMbIX OCTaTKOB PACTEHUN U
JKUBOTHBIX B KOJIJICKIIMSX»

14 CoBpeMeHHas cucTeMa OpPraHu4YeCcKOro MUpa 0 bubmorexa [IOK
P P P https://m.edsoo.ru/863ea48e
bu6mmoreka [{OK
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) 0 https://m.eds00.ru/863eac2c
bubmmoreka [{OK
16 JiBuokymue cuibl ((hakTopbl) aHTPOIIOTreHe3a 0 https://m.edsoo.ru/863eadd4
17 OCHOBHBIE CTaJMH SBOJIOINH YETOBEKa 0
YenoBeueckue packl M TPUPOIHBIC aJalITALIUN bubnuorexa [JOK
18 0 .
YeIoBeKa https://m.edsoo.ru/863eaea2
19 Peseprubrit ypok. O60011€HNE TIO TEME 0
«BO3HUKHOBEHHUE U pPa3BUTHE )KU3HHU HA 3eMIIe)
20 DKOJIOTHS KaK HayKa 0
bu6mmoreka [IOK
21 Cpenpl 00uTaHUS U YKOJIOTHYECKUE (HaKTOPhI 0 https://m.edsoo.ru/863eafec
AbuoTtudeckue akrtopsl. JlaboparopHas
pabota J\fg 3. «Mopdonornyeckue 0COOEHHOCTH Bubmorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT OOUTAHUSY. 0.5 .
https://m.edsoo.ru/863eb10e
JlaGopaTtopnas pabora Ne 4. «BnusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [JOK
23 bromiteckue paxToper 0 https://m.edsoo.ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTUKH MOMYISIUU.
24 [Ipaktuueckas padora Ne 2 «Iloacuér 05
IJIOTHOCTH MOMYJIALMNA Pa3HbIX BUJOB '
pacTeHun»
bu6mmoreka [JOK
25 CooOriecTBa OpraHu3MoOB — OHOIIEHO3 0 https://m.edso0.ru/863eb46a
bu6mmoreka [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 0 https://m.eds00.ru/863eb46a
OcHoBHBIE TIOKa3aTENN SKOCHCTEMBL. Bubnmorexa [TOK
27 Okonorudeckue nupamuasl. CBoiicTBa 0

OKOCHUCTCM. CYKLICCCI/IH

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



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28 [TpupoHBIE 5KOCHUCTEMBI 1 0

29 AHTPOTIOT€HHBIE YKOCHCTEMBI 1 0

30 buocdepa — rinobansHas sxocucTeMa 3eMIu 1 0 E;ISSJ,I:I/A/?T:ZI;Z(])_E)?’IS/8 63ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHMOChepshI 1 0 E;ISSJ,I:I;I/?;ZI;Z(])_E)?’E/8 63ebd16

32 YenosedecTBo B brochepe 3emin 1 0

33 CocymiecTBOBaHHE MPUPOJIBI M YEIOBEYCCTBA 1 0 bubmmorexa [TOK
https://m.edsoo.ru/863ebale

PesepBubIit ypok. O600111€HUE TEMBI
34 «Co00111ecTBa M AKOJIOTHIECKHE CHCTEMBI» . 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 2.5



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




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
buonorus, 11 knacc/ Ilonomapésa U.H., Kopaunosa O.A., Jlommununa T.E. u npyrue; noa pepakuuei
[Tonomapéroii M.H., O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO M3marenbckuii ieaTp « BEHTAHA -
I'PA®»; Axumonepnoe obmmectBo «M3narensctBo «IIpocBenienue»

buonorus, 10 kinacc. bazoselit yposens. Aptop: [lonomapesa U. H., Kopuunosa O. A., Jlomununa T. E.
Tox: 2015. V3nanue: Benrana-I'pad

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

buonorus. 10 kmacc. bazoBeiit ypoBenb. MeToauueckoe nocooue.

Asrop: [lonomapesa U. H., Kopuunosa O. A., Cumonosa JI. B.
buomnorus. 11 knacc. ba3zoBeiit ypoBenb. MeTonueckoe mocooue

Agsrop: [Tonomapesa U. H., Kopuunosa O. A., Cumonosa JI. B. I'ox: 2013

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
-METOMYECKHE MOCOOMS U pEKOMEH ALY TI0 OMOJIOTHH -
https://edsoo.ru/Predmet_Biologiya.htm

-rpaduK METOIUYECKUX CEMUHAPOB (M 3aIMCH K HUM)

https://edsoo.ru/Metodicheskaya_podderzhka_uchitelej_biologii_pri_vvedenii_i_realizacii_obnovlennogo_F
GOS_000.htm

-metoanueckue kercel st OOQO: croskHbIe BOMPOCH! MPETOIaBaHusl YI€OHBIX MPEMETOB -
https://content.edsoo.ru/case/subject/1/






