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HOACHUTEJIBHAA 3AIIMCKA

Ilpu pa3paboTke mporpaMMbl MO OMOJOTMM TEOPETUYECKYIO OCHOBY JJISI ONpeAeTIeHHUs
MOJIXO0A0B K (OPMUPOBAHHMIO CoAepX)aHHUA ydyeOHoro mpeamera «buomorus» coctaBuiIn:
konuenryanpHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, COAEp>KaHMUs,
pe3ynbTaToB 00y4YeHUs U TpeOOBaHUI K YpOBHIO MOATOTOBKU BBITYCKHHKOB, INOJIOKEHUS 00
O0IMMX [EeNSIX W MPHUHIUIAX, XapaKTePU3YIOINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit deneparyy, a Takxe MOJOKEHHs O crienupuke GUOI0rHH,
e 3HAYCHMU B TO3HAHMU >KUBOM HPUPOABI M OOECIEYEHHM CYIIECTBOBAHUS UYEIOBEYECKOTO
obmectBa. CorinacHO Ha3BaHHBIM TTOJIOKEHUSM, OIpPEIeNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
110 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ja€T MpenCTaBICHUE O ENsIX, 00 o0meit cTparerun 00y4eHus,
BOCIIMTaHHUSI ¥ Ppa3BUTUS OOydalOMMXCS CpeAcTBaMu ydeOHoro mpenmera «buomorusy,
orpenenser 005f3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, pacIpeleseHue 10
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIeI0BaTeIbHOCTh M3Y4YEeHHUsI y4eOHOro Marepuana ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JJOTHKHM 00pa30BaTENbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarOLINXCS.

B mporpamme 1o OHONOTMHM TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJMETHbIM M MpPEAMETHBIM pe3ylbTaTaM oOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHOM AESITEeIbHOCTH/y4eOHBIX NeHCTBUN 00yUaromMXcs o
OCBOEHUIO COJIEP )KaHUs OMOJIOTHYecKoro 00pa3oBaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIii ypOBEHb) peajin30BaH MPHHIIUIL
MPEEMCTBEHHOCTH B H3Y4eHUM Ouonoruu, Omaromaps dYeMy B HEHW MpOCMaTpUBAETCA
HaNPaBJICHHOCTh HAa Pa3BUTHE 3HAHWI, CBS3aHHBIX ¢ (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlMi  JUYHOCTH, SKOJOIMYECKOTO  MBIIUICHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KH3HH U OEpeKHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoil cpene. Ilostomy Hapsay ¢ u3ydeHHEM OOIEOMOIOTMYECKUX TEOPHUH, a TaKke
3HAaHUI O CTPOCHHUHU KHUBBIX CHCTEM Pa3HOI'0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX
MPOIIECCOB B TPOTrpaMMe MO OHOJOTMH YJIEeNIEHO BHUMAaHHE HCIOJIB30BAHUIO MOJTYYCHHBIX
3HaHUI B IOBCEHEBHOM JKU3HU IS peIeHUs NMPUKIAJHBIX 3a/1a4, B TOM YHCIe: MPOPUIaKTHKH
HACJIEZICTBEHHBIX ~ 3a00JIeBaHUI  YeloBEeKa, MEAMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBaHHUS HKOJIOTUYECKHU LIEJIECO00Pa3HOT0 MOBEACHHS B OKpYKaolllel MPUPOJHON cpene,
aHalu3a BIMAHUSA XO3AHCTBEHHOM JEATEIbHOCTH 4YeJlOBeKa Ha COCTOSHHE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCWICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH Yy4eOHOTO
npeamera «buonorus» MpoAMKTOBAaHO HEOOXOJUMOCTBIO OOECHEeUeHMs YCIOBHM i peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYeCKOro 00pa3oBaHus, KOTOpas Mpeanoiaraet
(dbopmMupoBaHHE Yy OOYYarOIIUXCS CIIOCOOHOCTH aqanTHPOBAThCS K W3MEHEHHSM JTUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHsl 3aHUMaeT BaxkHoe Mmecto. OHa
oOecreunBaeT (opMUPOBaHHE y OOy4YaOIIMXCS MPEICTaBICHUM O HaydyHOW KapTHHE MHpa,
paciupser 1 00001IaeT 3HaHUs O KUBOH NpUpPoAE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIIOLIMH, CO3MaéT YCIOBHSA Ui TO3HAHHWS 3aKOHOB YKHMBOH IPHPOJIBI,
(dbopmupoBaHus (YHKIIMOHATBHOW TPAaMOTHOCTH, HAaBBIKOB 30POBOTO M 0Oe3omacHoro oOpasa
KHM3HH, SKOJIOTMUECKOT0 MBIIUIEHUS, LIECHHOCTHOI'O OTHOIIEHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHuMe OWONIOTHS WMEET TakKXKe JUIsi PEHICHUS BOCIUTATEIBHBIX U
pa3BUBAIOLIMX 3aJla4 CpeAHEro odmero oopa3oBaHus, counanuzanuu odyyatomuxcs. M3yuenue



Ounoyoruu obecrnieunBaeT YCIIOBUS JUISt dbopMupoBaHUs MHTEJUIEKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPBHI, CIIOCOOCTBYET
MHTETpauy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUHU U reorpaduu. Ha3BaHHBIE MOTOKEHUS O MpeJHA3HAYCHUH yU4eOHOTO
npeamera «buosorus» COCTaBWIM OCHOBY [UJIsi ONpENENIEHUs TOAXOIO0B K OTOOpy U
CTPYKTYpPUPOBAHHUIO €r0 COAEP KaHUA, IPEICTABICHHOTIO B IporpaMMme Mo OHOJIOTHH.

OTt60p conepxanust yueOHOTro npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
TIO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM 00yYaromuecs: AOJKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUUMBbIE Ui (POPMUPOBAHUSA OOIICH KYIbTYPHI, OMpPEaeISIOIie
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOMIEW NPUPOTHON cpene, BOCTpeOOBAHHBIE B
TTOBCETHEBHON JKU3HU W TPAKTUUECKOU nesTeapbHoCcTH. Oco00e MeCTO B 3TOM CHCTEME 3HAHUMA
3aHMMAIOT DJJEMEHTBl COJACpKAaHMSA, KOTOphIE CIy)KaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpAa U I[EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUK OMOJIOTHYECKOT0 00pa30BaHusl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOIOTHUU
OCYIIECTBJIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTAX
JKUBOM TpPUPOJBI, O €€ YPOBHEBOM OpraHM3allud MU 3BOJIOIUU. B COOTBETCTBHMM C 3TUM B
CTPYKType ydeOHoro mnpeamera «bHONOTHS» BBIAEICHBI CISAYIONINE COJep KaTeIbHbIC JTUHUU:
«buonorus xak Hayka. MeTo/ibl Hay4HOTO NO3HaHUs», «KieTka kak Ouosoruyeckas CUCTEMay,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa u MHOroodpaszue OpraHHueCKOro MUpPay,
«IBOJIONHUS KUBOU TIPUPOBI», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4aloIUMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllUi >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHrne YMEHUN UCIOJIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JACHCTBUN B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelieHueM CIEAYIONUX 3a/1ay:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAaHUH O OHMOJOTHYECKUX TEOpUSAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOWU Isi (POPMHUPOBAHUS
MPEACTAaBICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOCHUHM, MHOTOOOpa3sUH U OCOOCHHOCTSIX MKHBBIX CHCTEM pPa3HOTO YPOBHSI OpraHH3aIliH,
BBIIAIOLIUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOIOTHH;

(dbopMupoBaHue y 00yYarolMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJlbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B IIpOIECCe aHANM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHUH HAYYHBIX B3IJISJIOB,
Ul ¥ TIOJIXO/I0B K M3YUYEHHUIO )KMUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3allNu;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATh U OLEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI HA
OCHOBAHUM 3HAHUU U OTBITA, TTOJIYYCHHBIX TTPH U3YUCHUH OUOJIOTHH;

(dbopMupoBaHre y OOYYarOIIMXCS YMEHHI WILTIOCTPHUPOBATh 3HAYEHHE OMOJIOTHUECKHX
3HAHUN B MPAKTHUECKOM JEATETbHOCTH 4YEIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOICHUSI STUUECKUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWA [JIsl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;



NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHHUH B TOBCEIHEBHOM >KM3HU JUIS OLIEHKU
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
SBIISIETCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 gacos: B 10 kmacce — 35 gacos (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Heemo).



COJEP)KAHUE OBYYEHUA
10 KVIACC

Tema 1. Buosiorusi kKak Hayka.

buonoruss kak Hayka. CBA3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHHUYECKUMH M JAPYIrMMHU
€CTECTBEHHBIMHU HayKaMH, puiiocopueit, STUKOH, 3CTETUKOM 1 paBoM. Ponk 6uosioruu B popMupoBaHuu
COBPEMEHHOI HayuHOI KapTHHBI Mupa. Cuctema OMOJIOrHYECKUX HayK.

Metonbl Mo3HaHMS JKUBOW HpUPOJbl (HAOMIOAEHHE, HSKCHEPUMEHT, OINKCaHHe, HW3MEpPEHUe,
KJIaccuukanus, MOIEIMPOBAHNE, CTATUCTHYECKAs! 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Hoptpetsi: Y. Japsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u @. Kpuxk.

Tabnuuel u cxembl: «MeTo/ bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHble H NpaKTHYecKHe padoThi:

[Ipaktuyeckas padora Ne 1. «Vcronb30BaHue pa3IUUHBIX METOI0B IPU U3YUYECHUH OUOIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbI U UX OPraHU3aI U,

Xusble cuctemsl (6HocHcTEeMBbl) KaK IpeaMeT u3ydeHus: Ouonoruu. OTiaMyue KHUBBIX CHCTEM OT
HEOPraHWYECKON IPUPOIBIL.

CpoiicTBa OMocHucTeM M UX pa3HOOOpazue. YPOBHM OpraHM3allud OMOCHUCTEM: MOJEKYJSPHBIMH,

KJICTOUHEIH, TKaHEBEIM, OpTraHU3MEHHBIN, MOMYJISUOHHO-BUAOBOM, 3KOCUCTECMHBIN
(bnoreoneHOTUYECKHIA ), OMOC(EPHBIH.
JdemoHcTpanuu:

Tabnuuel u cxembl: «OCHOBHbBIE PU3HAKY KU3HU», «YPOBHU OpraHU3aLlUU KUBON TPUPOIBD.

O6opynoBanue: moaenb Mosekyinl JJTHK.

Tema 3. XumMuueckuii cOCTaB U CTPOCHHE KJIECTKH.

XHUMUYECKUH COCTAB KJIETKH. XMUMHUYECKHE AJIEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Boaa u
MUHEpaJbHbIE BEIIECTBA.

@DyHKIIMH BO/IBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepikanue ocMoTHUECKOro OanaHca.

benku. CoctaB u crtpoeHue O€nKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMbIC AMUHOKHCIOTBL. AMUHOKHMCIOTHBIH COCTaB. YPOBHHU CTPYKTYpbl OEJIKOBOW MOJEKYIbI
(mepBuYHasl, BTOpUYHAs, TPETUYHas M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE CBOMCTBAa OEIKOB.
buonornueckne QpyHKIIMN OEIKOB.

®depMeHThI — Onooruyeckue katanusaTopbl. CTpoeHue hepMeHTa: akTUBHBIM LIEHTp, cyOcTpaTHast
cnerupuuHocTs. KodpepmenTsl. Butamunsl. OTinnunst pepMEeHTOB OT HEOPraHUYECKUX KaTaTu3aTOPOB.

VYriieBoibl: MOHOCAaXapu bl (TIIFOKO3a, pru003a 1 Je30KCupr003a), Aucaxapu/ibl (caxaposa, JaKTo3a)
U ToJIMcaxapuibl (Kpaxmal, IIMKOTeH, LIeUTi0s103a). bruonornyeckue GpyHKINUU YriIeBOIOB.

Jlununer: Tpuraunepuasl, ¢ocpomunuapl, crepouisl. I'napopunbHO-TUAPO(OOHBIE CBOWCTBA.
buonornueckue ¢yHkuun munuaoB. CpaBHEHHE YITIEBOJAOB, O€JIKOB M JIMIUIOB KaK HCTOYHUKOB
SHEPIUH.

Hyxnennoseie kucnotel: JIHK u PHK. HykneoTtuasl — MOHOMEpPBHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiun JJHK. Ctpoenue u ¢pynkuun PHK. Bunst PHK. AT®: crpoenue u ¢pyHKuuu.

[Hurtonorust — Hayka o kieTke. Kietounass Teopusi — mpumep B3aUMOACHCTBUS MU U (PaKTOB B
Hay4YHOM ITO3HaHUU. MeTO/bl U3YUEHUS KIIETKH.

Knerka kak nemoctHas >kuBas cucrema. OOIMe NpPU3HAKM KIETOK: 3aMKHyTas Hapy)KHas
MeMOpaHna, mosiekyasl JIHK kak reneTnueckuii anmapar, cucTeMa CUHTE3a Oelka.



Tunel  KJIETOK:  JyKapuoTHYeckas ©  Tpokapuotudeckas. (OCOOEHHOCTH  CTPOCHHUSA
npokapuoTuyeckol kietrku. Kierounas crtenka Oaktepuil. CTpoeHHE HYKapUOTUYECKOM KIIETKH.
OcCHOBHBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOWU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, WX (YHKIUH.
[Tmazmatuueckass MmemOpaHna, e€ cBoiicTBa u pyHkuuu. [{utoruiazma u e€ opranousl. OgHOMEMOpaHHbBIE
opranouasl kietku: OIIC, anmapatr l'onbmxu, nu3zocomsl. [lolyaBTOHOMHBIE OPraHoOWIbl KIIETKU:
MUTOXOHJIpUH, MIacTuabl. [Ipoucxoxxaenrne MUTOXOHApUN 1 macTul. Buael nnactun. HememOpaHHbIe
OpraHOUABbl KIETKH: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIHM, PECHUYKH, XTYTHKA. DYHKIUN
OpraHou0B KJIEeTKU. BKitoueHus.

SAnpo — perynstopHbli TeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI0YKa, KapUoILia3Ma,
XPOMATHH, JIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanum:

[TopTtpeTsi: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacripeieieHre XUMHAYECKUX AJIEMEHTOB B HEXXHUBOM Npupoje», «Pacmpenenenue
XUMUYECKHX AJIEMEHTOB B )KMUBOU MPUPOIELH.

Tabnuuer u cxemsbl: «[lepuoanueckass TabIuIa XUMUIECKUX IIEMEHTOBY», «CTPOECHUE MOJIEKYJIbI
BO/b», «buocuntes Oenka», «CtpoeHue MoiieKkynbl Oenka», «CtpoeHue ¢epmeHrta», «HykienHoBbIE
kucnoTel. JIHK», «Ctpoenne monekynst AT®», «CTtpoeHue sykapuOTHUUECKOW KieTKn», «CTtpoeHue
JKUBOTHOW KIIETKN», «CTpOEHHE pPACTUTEIBHOU KIETKN», «CTpOeHHE NPOKAPUOTHUECKON KIIETKN,
«CTpoeHHue s/1pa KIETKN», «YTIeBOAbDY, «JIunuasn.

OOGopynoBaHue: CBETOBOI MHUKPOCKOI, 000PyJOBaHUE 7 POBEICHUS HAaOIIOIEHUH, N3MEPEHUIA,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIBHBIX, )KUBOTHBIX U OAKTEpUATBLHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHE padoThI:

Jlaboparopnas paborta Ne 1. «/3ydyeHHe KaTaJIUTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha MpuUMepe
aMuUJIa3bl WM KaTajlasbl)».

JlaGopaTopnast pabota Ne 2. «M3yueHne CTpoeHUsS KIETOK PAaCTECHUH, )KMBOTHBIX M OaKTEpUH 1O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u UX OMUCAHUEY.

Tema 4. /KusHeneATeNbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccUMWISIUSA (TUIACTUYECKUH OOMEH) M JMCCHUMUIISIUS
(oHEepreTHYecKuii 0OMEH) — JBE CTOPOHBI €AMHOTO Ipoiecca Meradoau3Ma. Poilb 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUU B IOHUMAHUU MeTaboIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponb dhepMeHTOB B 0OOMEHE BEIIECTB U
MIPEBPAIICHUH SHEPTUU B KIIETKE.

®ortocunre3. CBetoBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakuuu dotocunteza. DPheKTUBHOCTD
dorocunTe3a. 3HaueHue GpoTocuHTE3a AN KU3HU HA 3emie. BiusHue ycnoBuil cpenbl Ha POTOCHHTE3 U
CIOCOOBI OBBIIIIEHHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepru. 3HaUeHHEe XeMOCUHTEe3a JIJIS )KU3HH Ha 3eMIIe.

DHepreTuyeckuii oOMeH B KJETKe. PaciieruieHne BemIeCTB, BBIJACICHHE W aKKyMYJIUPOBaHUE
SHEPIruM B KJIETKE. DTambl dHEpreTudeckoro oomena. I'nmukonus. bpoxkenne u ero Buabl. KucimopogHoe
OKHUCJICHHe, WM KJIeToyHoe apixanue. OxucnurenbHoe ¢ocdopuiupoBanue. IHPeKTUBHOCT
HHEPreTHYECKOro oOMeHa.

Peakiun matpuunoro cunrtes3a. I'enernueckas muHdopmarnus u JIHK. Peanuzamnus reneTudeckoi
uHpopManuu B KiIeTke. ['eHeTHueckuii kox u ero coiicta. TpaHckpunims — MaTpuusblii cuate3 PHK.



Tpancnsuus — OuocuHTe3 Oenka. Drtambl TpaHcusanuu. KoaupoBanue amuHOKHCTOT. Pormb pubocom B
OnocuHTe3e OenKa.

Heknerounsie ¢opmbl ku3HU — BHpYCHl. Mctopus oTkpwitusi BupycoB ([[. WM. MBaHOBCKMIA).
OcoOeHHOCTH CTPOCHUS U KU3HEHHOTO 1IMKJIA BUPYcoB. baktepuodaru. bonesnn pacteHuii, )kUBOTHBIX U
YyeJIoBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunuta yenoseka (BUY) — Bo3doyaurens CIINda.
OOpatHasi TpaHCKpHUIILUS, peBepTaza W HHTerpasza. l[IpoduinakTuka pacnpoCTpaHEHHs BHPYCHBIX
3a00JIeBaHHIA.

JleMoHCcTpanum:

IToptpeTsi: H. K. Konbiios, JI. Y. iBanoBckuii, K. A. Tumupsizes.

Tabmuuer u cxeMbl: «Tunbl nutanusy, «Metabonmam», «MHUTOXOHIPUSY, «DHEPTrEeTHUCCKHMA
obmeny, «Xmoporact, «Dotocuntesy, «Ctpoenue JTHK», «Ctpoenne n GyHKIIMOHMPOBAHHUE T'EHaY,
«Cunres Oenka», «[eHetnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHne M KU3HEHHBIA LUKI
Bupyca CIINa, 6akrepuodaray, «Permmkamms JJTHK».

O6opynoBanue: monenu-anminkanun «Yasoenune JIHK u tpanckpunmmsy, «buocunTes Oenkay,
«CTpoeHue KiIeTkn», Mozeib cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounslif IMKII, UK KU3HEHHBIN UK KieTku. MHTepdaza u mutos. [Iponeccsl, nporekaroriue
B uHTepaze. Pemmukanus — peakuus marpuunoro cunre3a JJHK. Crpoenue xpomocoM. XpoMOCOMHBII
Ha0Op — KapuOTHUI. J{MIIIIONIHBIN 1 ralIOuIHBIA XpOMOCOMHBIE Ha0Opbl. XpomaTuel. Lluronoruueckue
OCHOBBI Pa3MHOKEHUS U UHMBU1YaJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne xnerku — murto3. Cranum murosa. [Ipouecchl, MpOMCXOASAIIME HAa Pa3HbIX CTaIUAX
MHUTO3a. BHOIOrnyeckuii cMbICI MUTO3A.

[Tporpammupyemasi TuOEIbh KIETKH — aromnTo3.

@opMBI pPa3MHOXKEHHUSI OPTaHW3MOB: OECIIONoe W TOJIOBOE. Buabl 0ecroyioro pa3MHOKEHUS:
JeJIeHUe HaJBOE€, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHOXkeHHe. McKkyccTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €r0 3HAUEHHUE [T CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYUS OT OECTIOIOTO.

Meiio3. Ctanuu Mmeito3a. [Iporeccel, npoucxoasiiyue Ha cTaauax Menosa. [loBegenne XxpoMocom B
Mmeriose. Kpoccunrosep. bruonornueckuii cMbIC ¥ 3HaUEHUE MEH03a.

['ametorenes — mporecc oOpa3oBaHMsI TOJOBBIX KIETOK Yy JKUBOTHBIX. [loyioBbIe 3keme3bl:
CEMEHHUKU U ssmuHuKku. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIEpMaTO30H /1, STHIIEKIETKA)
— crmepmaroreHe3 u oBoreHe3. (OcCOOEHHOCTH CTpPOEHHUs SANWLEKIETOK U CIEPMaTO30MJI0B.
OmnonoTtBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuTHE (OHTOreHe3). DOMOpHOHaIbHOE pa3BUTHE (3MOpHOreHe3). Tarlbl
SMOpPUOHAJILHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJAlMs, OpPraHOIEeHE3.
[ToctaomOpuoHanbHOe  pa3BuTHE. THUMNBI  MOCTAIMOPHMOHATIBHOTO  Pa3BUTHS: MOpsIMOE,  HEIMpsiMoe
(mmurHOYHOE). BniusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHBIE
yYpOJCTBA.

Poct u pasButne pactenuil. OHTOreHe3 IIBETKOBOI'O pACTEHHUS: CTPOCHUE CEMEHHU, CTaauu
Pa3BUTHA.

JdemoHcTpanuu:

Tabmuuelr U cxembl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J[BOWHOE OIUIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHMil», «BererartuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTKH OakTepuiiy,
«CtpoeHue MOJOBBIX KIETOK», «CTpoeHue XpomMocombly, «Kiertounbi mukiny, «Pemmukanus JTHK»,
«Mutos», «Meito3y, «lIpsmoe n HenmpsiMoe pa3BUTHEY», «]'aMeToreHe3 y MIEKOMUTAIOIINX U YETIOBEKAY,
«OCHOBHBIE CTaJN OHTOI'CHE3a.



O6opynoBaHue:  MHKPOCKON,  MHKporpemnapaTsl  «CrepMaTto3ouabl  MIIEKOIHUTAOIIETOY,
«SlinexeTka MIEKONMUTAKIIEro», «KapuokuHe3 B KIETKax KOpelKa JIyKa», MarHuTHas MOJEIb-
anmukanys «Jlenenne kinetkny», moaensb JJHK, momens metadaznoit XpoMoCOMEI.

JlabopaTopHble 1 NpaKTHYEeCKHEe PadoThI:

JlabopaTtopnast pabota Ne 3. «Habmroienne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX
MHKpOTpenapaTax».

Jlabopatopnas pabora Ne 4. «M3ydeHue CTpOCHHSI TIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieacTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB.

[MpenMet u 3amauu reHeTHKU. VICTOpUS pa3BUTHUS T€HETUKU. Poib 1uTomoruu u 3MOpUONIOTHH B
CTAHOBJICHUW TE€HETUKH. BKiaa pocCHCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. MeTOoMbl
TEeHETHKU  (THUOPHIONOTMYECKUN, IIUTOTEHETHUECKHd, MOJEKYISIpHO-TeHeTHuYecKui). (OCHOBHBIC
reHEeTUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIUBaHUi.

3aKOHOMEPHOCTH HACJIEOBaHUSI TPU3HAKOB, yCTaHOBIeHHbIE I'. MeHaenemM. MoHOTrHOpHIHOE
CKpelMBaHue. 3aKOH eIuHO0-00pa3us THOPUI0B MEepBOro mokoyieHus. [IpaBuiio 1oMUHUPOBaHUs. 3aKOH
paciierieHus mpu3HakoB. ['unore3a yucToTel ramet. [loiHOE ¥ HEMOJIHOE JOMUHUPOBAHUE.

JurubpumHoe ckpemyBane. 3aKOH He3aBUCHMOT'O HACJIeIOBaHMs NMPU3HAKOB. LluToreHeTnueckue
OCHOBBI ~ JUTHOPUAHOTO  CKpEUIMBAHHS. AHnanusupyrouiee  ckpemuBaHue.  Mcnonb3oBaHue
AQHAJM3UPYIOIIETO CKPEUTUBAHUS JIJIsl OTIPE/ICTICHUSI TEHOTUIIa OCOOH.

CuemnneHHoe HacieqoBaHHe mpu3zHakoB. PaGora T. Moprana mo cremieHHOMY HacleIOBaHUIO
reHoB. Hapymenue crenieHust TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasi TEOPHSI HACJIEICTBEHHOCTHU. [ eHeTHYeCKue KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpEAesieHHe IMoia. AYyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHBIEC U reTeporaMeTHble opranu3mMbl. HacnenqoBanue mpu3HaKkoB, CIETVIEHHBIX C TTOJIOM.

N3menunBocTh. Buabl M3MEHYMBOCTH: HEHACJIECICTBEHHAs W HAcCJeACTBEHHas. Ponb cpenapl B
HEHACIICICTBCHHOM W3MEHUYUBOCTH. XapakTepucTuka MOIU(UKAITMOHHOM W3MCHYHUBOCTH.
BapunanvoHHbIl pAx w BapuanuoHHas KpuBasg. Hopma peakumm mnpusHaka. KonudecTBeHHblE U
KadyeCTBEHHBIC NMMPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(PUKAITMOHHON H3MEHUYHNBOCTH.

HacnencrBenHasi, Wiy reHOTUIIMYECKAs], U3MEHYUBOCTh. KOMOMHATHBHAS NU3MEHUUBOCTh. Meio3 u
MOJIOBOM TIPOILlECC — OCHOBAa KOMOMHATHMBHOM HM3MEHUMBOCTH. MYyTallMOHHAs HW3MEHUYHBOCTb.
Knaccudukanus wmytanmii: TeHHBIE, XPOMOCOMHBIC, T'e€HOMHble. YacToTa M TPUYMHBI MYTAaIUU.
Myrarennsle (GakTopbl. 3aKOH TOMOJOTMYECKHX pSJIOB B HaclieACTBEHHOM wu3meHunBoctH H. W.
Bapuiona.

Buesinepnas HacieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka 4yenoBeka. Kapuwotun yenoBeka. OCHOBHBIE METOABI TEHETHKHM  YEJIOBEKa:
TeHEaJOTUYCCKUMA, OJIM3HEIOBBIM, IUTOTCHETHYCCKUH, OMOXMMHUYECKUN, MOJICKYISIPHO-TEHETUYECKUI.
CoBpeMEHHOE OMpeIeJICHUE TeHOTUNA: MOJHOT€HOMHOE CEKBEHHUPOBAHME, I'€HOTUIIMPOBAHUE, B TOM
gucie ¢ nomompio [11[P-amanmm3a. HacinencTBenasie 3a00eBaHus YeIoBeKa: TeHHbBIC 00JI€3HU, OOJIC3HHU C
HACJIEJICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oose3HH. COMaTUYeCKue W TeHEPaTHUBHBIC
mytanuu. CTBOJIOBBIC KJIETKH. [IpHHIMITBEI 370pOBOTO 00pasa KWU3HU, NUATHOCTUKU, MPOPUITAKTHKU U
JICYCHUSI TEHEeTUYECKUX OoJie3HeH. MeauKo-TeHETHUeCKOe KOHCYJIbTUPOBAaHNE. 3HAUYCHUE MEIUIIMHCKON
TE€HETHKU B MPEAOTBPAIICHNUHN U ICYCHUH TeHETUUECKUX 3a00IeBaHMI YeIOBEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodeen-PecoBckuid,
H. 1. Basuios.



Tabnuuer u cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHHE U €Tr0 IUTOTeHETHUYECKas OCHOBA», «3aKOH
pacuieryieHuss M €ero IUTOreHETHYecKas OCHOBa», «3aKOH 4YHCTOTHI ramer», «Jurubpuanoe
ckpemmuBanue», «L{lutomornyeckue OCHOBBI AUTUOPUTHOTO CKpeLIBaHUI», «Meio3y, «B3aumonenctaue
aJUIeNIbHBIX T€HOBY», «l €HeTWYecKHe KapThbl pPACTEHUM, >KMBOTHBIX M YeJOBEKa», «['eHeTuka moiay,
«3aKOHOMEPHOCTH HaclIeJOBaHUsl, CLEIUIEHHOIO ¢ mojoMm», «KapuoTumbl 4yenoBeka M KUBOTHBIX,
«Buapl u3menunBocTH», «MoaudukanuoHHas HW3MEHUUBOCTHY, «HacnenoBanue pesyc-gpakropay,
«["eHernka rpynn kpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

O6opynoBanue:  Mojeiau-amminkamuu  «MoHorubpugHoe — ckpemuBaHue»,  «HemonHoe
TOMHHHUpOBaHHE», «Jlurubpunnoe ckpeuruBanuey, «llepekpécT XpoMOCOM», MHUKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, myTtanuu GOpMbI KPBUTHEB M OKPACKH Tena), repoapuit «I opox
ITOCEBHOM».

JlaGopaTopHble U NpaKTHYecKHe padoThi:

Jlaboparopuass pabora Ne 5. «l3yueHue pe3ynbTaToB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(HITBI HA TOTOBBIX MUKPOMpPENapaTaxy».

JlaGopatopnass pabora Ne 6. «M3yyeHune MOAM(DUKALMOHHOW W3MEHYMBOCTH, IOCTPOCHUE
BAapUALMOHHOTO Psiia U BApUALIMOHHON KPUBO».

Jlaboparopnas pabota Ne 7. «AHanu3 Mytauuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy».

[Ipaktuyeckas pabota Ne 2. «CocTaBlieHre U aHATTU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexnusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M mpouecc. 3apoxkaeHue celekuuu u gomectukanus. Yuenue H. M. BaBunosa
0 LEHTpPaxX MPOMCXOXKIEHUS M MHOrooOpaszus KyJIbTypHbIX pacTeHuUd. LIeHTpel NpoucXOoXkaAeHUS
JIOMalIHUX )KUBOTHBIX. COPT, MOpoJ1a, MTaMM.

CoBpeMeHHbBIE METO/IbI CENEKIIMU. MacCOBBIM U MHANBUAYATHHBIA OTOOPHI B CEJNIEKINH PACTCHUH U
KUBOTHBIX. OlEeHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpelMBaHUWE — HMHOpUIMHI. Yucras JIHHUSA.
CkpeuBanue 4ucthix nuHUM. ['erepo3uc, wnm rubpuaHas cuna. HepoiacTBeHHOE CKpelllMBaHUE —
ayropunuur. OtnanéuHas ruOpugusanus U e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W IOJIydeHHUE
HNOJUIUIONAOB. JIOCTHKEHUS CENEKLUU PAaCTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib NOpoW3BOACTBA. ['€HHas WHXeHepus. OTamnbl  CO3JAaHUS
pexombunantHoit JIHK u Tpancrenneix opranmsmoB. Kierounas wmkeHepus. KiieTodHble KyIbTypHI.
MUuUKpoKI0HaIBHOE Pa3MHOXEHUE pacTeHui. KnonunpoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3HCTBEHHBIX OPraHU3MOB. DJKOJOrMyYeckue M sTuyeckue npodiembl. MO — reneruuecku
MOAUGUIUPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

[Hoptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuuel u cxembl: KapTa «LIeHTpBl MPOUCXOXKAECHUSI U MHOr000pa3us KyJIbTYPHBIX PACTEHUN»,
«ITopoapl AOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTnanéHHas rudpuau3anus»,
«Pabotel akamemuka M. ®@. MBanoBay, «l[lomumiouaus», «OO0beKTbl OMOTEXHOJIOTHHY, «KileTOUHBIE
KYJIBTYpPbI M KIIOHUpOBaHue», «KoHCTpyrnpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOAOB M KOPHEIJIOA0B JUKUX (OPM U KYITbTYPHBIX COPTOB PAaCTEHUH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHHS.

JlabopaTopHble u NpaKkTHYeCKHE padoThI:

Okckypcusi «OCHOBHBIE METONBI W JOCTHKECHHS CEJICKIMU PACTEHHWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO0 (PepMY, COPTOUCTIBITATENBHBIA YYaCTOK, B TETUTUYHOE XO3SHUCTBO,
1ab0paToOpHI0 arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC



Tema 1. IBoOLIHOHHASA OMOJIOTHS.

[IpennochbuUlKu BO3HUKHOBEHHSI SBOJIOIMOHHON TEOpUU. DBOJIIOIHMOHHAS TEOpHUs U €€ MECTO B
O6uonoruu. BnusHue >BOIIOMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CunerensctBa sBostonMu. IlaneoHTonornueckue: mMocaeA0BaTEeIbHOCTh MOSBIECHUS BUAOB B
MAJICOHTOJIOTHYECKOM JIETOMHUCH, NepexoiHbie hopMbl. buoreorpadguueckue: cXoACTBO U paznuune payH
U (JIOp MaTepHKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M pa3auuus HMOpPHOHOB pa3HBIX BHAOB IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AHAJIOTWYHbIC, PYJUMEHTApHbIE OpraHbl, ATaBU3MBI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH M OCHOBHBIX
MeTabOIMYECKUX MyTell y BCeX OpraHu3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHMs AapBUHU3MA. JIBmxkymiue
CWJIBI DBOJIONMH BUAOB 10 JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE INPH OTPAHUYCHHOCTH PECYpPCOB,
HeomnpeAenéHHas 3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bontonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [lonynsnus kak eIuHUIA BU1a U BOJIOLUY.

JBuwxymue cuibl  ((pakTopel) SBOJIOUMK BUAOB B TpuUpoje. MyTalMOHHBIM Mpolecc Hu
KOMOWHATHBHAsI U3MEHUMBOCTD. [lomynsannoHHbIe BOJIHBI U ipeiid renoB. M3omsauus 1 Murparus.

EcTecTBeHHbIN 0TOOP — HANPaBIAIOMUN (akTop IBoOINN. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOneHHOCTh OPraHU3MOB Kak pe3yapTaT 3Boitoluu. Ilpumepsl mnpucnocobieHuit y
opraHu3MoB. ApoMop(}o3bl U UINO0-aJalTall|H.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpMBI BU000pa30BaHus: reorpauueckoe,
IKOJIOTHUYECKOE.

MakposBomrorust.  Dopmber  3Bomronmu:  puneTHyeckas, JAMBEPreHTHAs, KOHBEpPreHTHas,
napajuienbHas. HeoOpaTuMocTh 3BOITIOLHH.

IIpoucxoxneHne OT HecleUUAIU3UPOBaHHBIX MpeAakoB. IIporpeccupyromas crenuanu3anys.
AnanTuBHas paguanys.

JdemoHcTpanuu:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Mromniep, A. H. CeBepuios.

Tabmuubl U cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoibllId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «®Popmbl OOpbOBI 3a CyliecTBOBaHHE», «ECTECTBEHHBIH OTOOP»,
«MHoroo6pa3ue COpPTOB  pacTeHuil», «MHoroobpasue TOpoa  KUBOTHBIXY»,  «llomymsmumy,
«MyTanoHHasi HM3MEHUYUBOCTHY, «Apomopdoss», «Manoamanramum», «OOmas aereHeparys»,
«/IBmwxymme cunbsl »BoMOIMNY, «Kapra-cxema mapmipyra myrtemectBus Y. Jlapunay, «boprba 3a
cymecTtBoBaHue», «llpucrnocobneHHOCTh  opraHu3smMoBy, «l'eorpaduyeckoe  BUAO0Opa30OBaHUE,
«DKOJIOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKINS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKpPAaCKH, HAOOp IJIOJOB U CEMsH,
koytekust «lIpuMepsl 3alUTHBIX NPUCIOCOOTIEHHUH Y JKMBOTHBIX», MOAeNb «OCHOBHBIE HAIpaBlICHUS
IBOJIOIIHY», 00BEMHAS MO1eTb «CTPOEHUE TOJIOBHOTO MO3Ta IMTO3BOHOUHBIX).

buoreorpaduueckas kapta mupa, Koiekuus «DopMbl COXPaHHOCTH MCKOMAEMbIX JKUBOTHBIX U
pacTeHmil», Moxenp anmukauusa «llepekpéct xpomocom», Bnaxsble npenapaTel «Pa3BuTHe
HaceKkoMoroy, «PasButue ysarymku», Mukpomnpenapar «Jpo3oduna» (Hopma, Mmyranuu GopMbl KPbUIHEB
Y OKPACKH Teja).

JlaGopaTopHble U NpaKTHYecKne padoThi:

JlaGopatopHnast padota Ne 1. «CpaBHEeHHUE BHIOB 110 MOP(HOIIOTHIECKOMY KPHTEPHIOY.



Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO
XapakTepay.

Tema 2. Bo3HuKHOBeHMe U pPa3BUTHE )KU3HU HA 3emule.

JoHayuHble IpEICTABICHUS O 3apOKICHUM kU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HU Ha
3emiie: aOMOreHe3 U MaHcnepMus. XUMHUYECKas SBOMIOIMS. AOMOTeHHbIN CUHTE3 OpraHMYeCKUX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON »BoNOLMU. HavyanbHble 3Tarbl
Ouonormueckoir sBomonuu. ['mnoreza PHK-mmpa. @®opmupoBaHune MeMOpaHHBIX CTPYKTyp U
BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie KieTku W uxX sBomronus. dDopmupoBaHHE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o spam U nepuojam. Kartapxei. Apxeiickas U NpoTepo30MCKas Hpbl.
[Taneo3oiickas d2pa u e€ TEpPUOAb: KEMOPUHCKHHA, OPIOBUKCKHHA, CHIYPUUCKUH, JIEBOHCKHUH,
KAMEHHOYTOJIBHBIH, [IEPMCKUH.

Me3o030iickast 3pa v €€ NepUoIbl: TPUACOBBIN, FOPCKHI, METOBOA.

Kaiino3zoiickast apa u €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOTIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TIeoJIOTHYecKuX MporeccoB. (OCHOBHBbIE ATalbl HBOJIOLUU
pacTUTENHFHOTO U >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUN W XKUBOTHBIX. [losiBieHHE, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrtema OpraHUYecKOro MUpa Kak OTpakeHUe 3BONIOLUU. OCHOBHBIE CHCTEMATHUUYECKUE TPYIIIbI
OpraHU3MOB.

OBOJIIOIMS 4YeNlOBEeKa. AHTPOIOJOrusl Kak Hayka. Pa3BuTuhe NpeACTaBICHUI O MPOUCXOXKIACHUU
yesnoBeka. Meronbl u3ydeHus aHTpornoreHe3a. CXoACTBa W pa3iIMyusl 4YEJIOBEKa U JKUBOTHBIX.
CuctemMaTH4eCKOE MOJI0KEHHE YETOBEKA.

JBuxymue cuibl (dakTopbl) aHTpororeHe3a. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OOmEecTBeHHBINH 00pa3 JKU3HU, U3TOTOBICHUE OPYIUH TPy, MBIIIICHHE, PEYb.

OCHOBHBIE CTaguu W BETBU HBOJIIOLMU YEJOBEKA: aBCTpajonuTeku, YenoBek ymenslid, YenoBek
NpAMOXOJAIINMA, YelloBeK HeaHIepTalbCKui, YenoBek pa3ymMHbIM. Haxoaku HMCKOmaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh paclpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckre packl. OCHOBHbIE OOJNBIIME pachl: €BporneouaHas (eBpas3uiickas), Herpo-
aBCTpaJIOUIHAs (3xBaTOpHANbHAA), MOHTOJIOUAHAs (a3naTcko-aMepuKaHCKast). UYepto!
MPUCTIOCOOJICHHOCTH TPEACTABUTENCH YEIOBEUECKUX pac K YCIOBHUSM CyllecTBOBaHMs. ETUHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

[TopTtpetsi: @. Peau, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, U. lapBuH.

Tabnuuer u cxembl: «Bo3HukHOBeHUEe COTHEUHOU CUCTEMBI», «Pa3BUTHE OPraHMYECKOrO MHPay,
«PactutenbHas kieTka», «XKuBoTHas kietkay, «lIpokapuornyeckas kieTka», «CoBpeMeHHasi cUCTEMa
opraHuueckoro mupay», «CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHUS UeJOBEeKa M UYeIOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAJICOHTOJIOTHUECKUX HAXOAOK TPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/peBHenmue moany, «peBaue moany», «l[lepBeie COBpeMeHHbIE JIIOAN», «HUenoBeueckue pacb».

O6opynosanue: mynsku «l[IpoucxoxaeHue dyenoBeka» (OIOCTBI aBCTpaJONUTEKa, MUTEKAHTPOTIIA,
HeaHJIepTalblia, KPOMaHbOHIIA), CICTIKUA WJIM M300paKeHUsI KaMEHHBIX OpPYAHiA TepBOOBITHOTO YelOoBEKa
(kaMHH-YOIIIIEpHI, pyomIIa, ckpebia), reoXpoHoJornueckas Tadymia, KoJueKus «DopmMbl COXpaHHOCTH
MCKOIIA€MbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

[Ipaktuueckas pabora No 1. «lM3ydeHue HMCKOMAeMbIX OCTATKOB PACTEHHUHW UM JKUBOTHBIX B
KOJUICKLUSAX Y.



DKCKypcusi «JBONIOIMS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WIN
KpaeBeaueCKHuil My3eil).

Tema 3. Opranusmbl U OKPY KAKOIIAA cpeaa.

DKoNorusl Kak Hayka. 3afadyd U pasfelibl 3KOJOTUU. METOIbl SKOJOTHYECKHX HCCIIEeTOBaHUIA.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, IOYBEHHAs, BHYTPUOPTraHU3MEHHAsI.

Oxonorndyeckue  ¢akroppl. Krnaccudukamust  dxomorudeckux — (GakTOpoB:  aOMOTHYECKUE,
OMOTHYECKUE M aHTPOIOTeHHBIC. JlelicTBHE IKOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotndeckue (HakTopbl: CBET, TeMIlepaTypa, BiaxkHocTb. PotomepuomausMm. [Ipucnocobnenus
OpPraHU3MOB K JICHCTBHIO a0MOTUYECKUX (PaKTOpOB. bruonornueckue puTMel.

buotnyeckue dakTopbl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBHIA: KOHKYPEHIIMS, XHUIIHUYECTBO,
cuM6Ono3 u ero ¢opmel. [lapasuTusMm, koomepamus, MyTyaJln3M, KOMMEHCAJIN3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEWUTpanu3M. 3HAYCHHE OWOTHYECKHX B3aUMOJCHCTBUHN iAo
CYILECTBOBAHMSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapAKTePUCTHKU MOMYIsiiui. OCHOBHBIE MOKA3aTeNu MOMYJISIUN: YUCIEHHOCTD,
TUIOTHOCTB, POXIA€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpanus. JIHHAMUKA YUCICHHOCTH TOMYJISIIIAA U €€
perynsuus.

JleMoHCcTpanum:

[Toptpetsr: A. I'ym60abar, K. @. Pynbe, O. ['exkens.

Tabmuuer u cxembl: kapta «llpupomusie 30HBI 3emiuny», «Cpeabl OOUTaHUS OPTaHU3MOBY,
«DoTtonepuoguzmy», «llonmynsauun», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTHU MOMYJALHUUA HHPY30pUH-
Tydenbkuy», «IIumessie nemnm.

JlabopaTopHble 1 NpaKTHYeCKHEe PadoThI:

JlaGopatopnast pabora Ne 3. «Mopdomoruueckne OCOOCHHOCTH PACTEHHM U3 Pa3HBIX MECT
o0UTaHUS.

Jlaboparopnas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJSLUNA PA3HBIX BUIOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JIOTMYECKHE CHCTEMBI.

CooOmiecTBOo opranm3sMoB — OwuorieHo3. CTpyKTyphl OHOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Bunbi-nomuaantel. CBs3u B OMOIICHO3E.

DOkonoruyeckue cucreMbl (dkocucteMsl). [lonatue 00 3kocucteMe W OHUOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: IMPOJYIICHTHI, KOHCYMEHTBI, PEIyIeHThl. KpyroBopor
BELIECTB M MOTOK PHEPruM B 3KocucTeMe. Tpoduueckue (NMUILEBbIE) YPOBHU SKOcUCTeMbl. [luieBbie
nenu u cetd. OCHOBHBIE MOKA3aTEM dKOCUCTEMBL: OMoMacca, MPOIyKIHs. JKOJIOTHIECKHE THUPAMUIBL:
MPOAYKIMH, YUCIEHHOCTH, OomMacchl. CBOMCTBA IKOCHUCTEM: YCTOWYHBOCTD, CAMOPETYIISIINS, PA3BUTHE.
Cykueccus.

[IpuponHbie  3KocHCTEMBL.  ODKOCHCTEMBI 03€p M peK. OKOCUCTEMA XBOMHOIO WM
[IMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTNIOTEHHBIE  AKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YpOoskocuctembl. buonorudeckoe u
XO03SICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM H YPOOIKOCHUCTEM.

buopaznoobpazue kak ¢akrtop ycroMumBocTH JKOocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emuie.

Vuenne B. U. Bepnaackoro o 6uocgepe. ['panunpl, cocraB u crpykrypa Omocdepsl. Kusoe
BemecTBo U ero (ynkmuu. OcobeHHocTn Omocdepbl Kak riao0anbHON SKOocHcTeMbl. JlnHaMuU4eckoe
paBHOBecHe U 00paTHas CBs3b B OHocdepe.



KpyroBopoTsl BemecTB 1 OMOr€OXMMHUECKUE LIUKIIBI JIEMEHTOB (yriepojia, a3oTa). 30HaJIbHOCTb
omnochepsr. OCHOBHBIE OHOMBI CYIITH.

YenoBeuectBo B Omochepe 3emiau. AHTpONOTeHHbIE H3MeHeHuss B Ouochepe. [modanbHBIC
HKOJIOTHYECKUE TPOOIEMBI.

CocymiecTBoBaHMe MpUpoAbl M uejoBeuecTBa. CoxpaHeHHe OuopazHOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouocepsl. OCHOBa PpalMOHAIBHOTO YIPABICHHUS HPUPOAHBIMU pecypcaMH U HX
ucnosib3oBanue. JloCTIKeHUsI OMOJIOTHH M OXpaHa MPUPOIBI.

JleMoHCcTpanum:

[Hoptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxembl: «[lumessie menm», «buOIEHO3: cocTaB M CTPYKTypa», «lIpupomHbie
cooOmecTBay, «llenmn mutanusa», «IKonorudeckas nupamuaay, «buocdepa u yesoBek», «IKocHCTEMA
LIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTEMA XBOWHOro Jjeca», «bunoneHo3 BomoéMayn, «ArpoOLEHO3»,
«IIpruMepHBIE aHTPOIIOT€HHBIE BO3JCHCTBUS Ha MPUPOAY», «BaxkHellne HCTOYHUKH 3arpsi3HCHHs
BO3/1yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHelmas cocraBisomas ornocgepsn», «DakTopsl ferpagannuu
nouBy, «llapaukoBbiii 3¢dexT», «DakTopbl pPagUOAKTUBHOIO 3arps3HeHus Ouochepsr», «OOmas
CTpyKTypa Ouocdeps», «PacnpocTpaHeHue >XuU3HH B Ouocdepe», «O30HOBBIH 3KpaH Ouocheps»,
«Kpyrosopot yriaepona B 0uochepe», «KpyroBopor azora B mpupoie».

ObopynoBanue: Mojeib-anIuiuKamus «TunuuHele OHOLEHO3B», Tepbapuil  «PacTtuTenbHbie
coobmiecTBa», Koulekiuu «buoneHos», «BpeauTenu BaKHEHIINMX CEbCKOXO3SIMICTBEHHBIX KYJIBTYPY,
repOapuy ¥ KOJJIEKIMM PACTeHUH M >KUBOTHBIX, NMPHHAJJIEKAIME K Pa3HBIM 3KOJOTMUECKUM IpyIam
onHoro Buaa, Kpacnas kuura Poccuiickoit denepannu, n300paxxeHus] OXpaHsIeMbIX BUIOB PaCTCHUN U
JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI T1I0 BUOJIOTMMA HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cornacao ®I'OC COOQO, ycraHaBIMBaIOTCS TPEOOBaHUS K pe3yibTaTaM OCBOCHHS O0YYarOUTUMUCS
MpOrpaMM CpeTHEro o0IIero 00pa3oBaHus: IMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMUYHOCTHBIX PE3yJlbTaTOB OCBOEHUS mpenmera «buomnorus» BbIIENEHBI CleayIolIne
COCTaBJIAIOIIME: OCO3HAHUE OOYYAIOUIMMHCS POCCUHCKON TIpakJaHCKOH HIEHTHYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIFHOCTA U CaMOOIIPEICICHUI0, HAIMYNE MOTHUBAIIMH K OOYYCHHIO OMOJIOTHH,
[[EJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JTUYHOCTH HAa OCHOBE KJIIOUEBBIX IEHHOCTEH M
UCTOPUYECKHUX TPAJUIMNA pa3BUTHS OMOJOTMYECKOro 3HaHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIHXCS
PYKOBOJICTBOBATHCSI B CBOCH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHCTEME
OMOJOrHYecKoro 00pa3oBaHusl, HAJIHMUUE IKOJIOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTABUThH LEH U
CTPOUTH >KU3HEHHBIC IJIaHbI.

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS Npeamera «BHoNoTusy DOCTHTalOTCS B €IUHCTBE y4eOHOW U
BOCIIUTATEIbHON JIEATEIIbHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCUHCKUMH COLIMOKYIbTYPHBIMH,
UCTOPUYECKIMHU U JIYXOBHO-HPAaBCTBCHHBIMH IEHHOCTSIMH, NPUHATHIMH B OOIIECTBE IpaBHJIAMH U
HOpPMaMHU TOBEJIECHUS W CHOCOOCTBYIOT IpolieccamM CaMOIO3HAHMs, CAMOBOCIIMTAHUS U CaMOpa3BUTHS,
pa3BUTHS BHYTPEHHEH MO3UIUH JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPaBOTOPSIKY, YEIOBEKY
TpyZa ¥ CTapuieMy IMOKOJECHHIO, B3aMHOTO YBaXCHHUsI, OEPEKHOTO OTHOUICHHUS K KYJIBTYPHOMY HACJIEIUIO
U TpaJuIMsIM MHOTOHALMOHAILHOTO Hapoa Poccuiickoii @enepaliiuu, MpUpoIe U OKpYyKarolen cpee.

JIMYHOCTHBIE pPE3YNbTaThl OCBOEHHMs YydeOHOro mpeameTra «buoOJOrHsS» TOKHBI OTpa)xarthb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCSI PyKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3UIHEH
JUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUIA, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUICKOrO O0OIIecTBa, pAaCHIMPEHHE J>KU3HEHHOTO OIbITa W OINbITa
NeSITETFHOCTH B TIPOIIECCE pealn3allii OCHOBHBIX HANpaBJICHWH BOCHHUTATEIFHOW AEATEIBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIMHU OO0YyYaromerocsi Kak aKTHMBHOIO U OTBETCTBEHHOT'O
YJIeHA POCCUICKOro 00IIecTBa;

0CO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TPaB M 00s13aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOMW JAEATEIbHOCTU MPU CO3/IaHUU YUEOHBIX IMPOEKTOB, PEIICHUN
y4eOHBIX M MMO3HABATEIbHBIX 3a71a4, BHIIOJHEHUH OMOIOTHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OTIPENENATH COOCTBEHHYIO MO3UIIHMIO 110 OTHOIICHHUIO K SBICHUSM COBPEMEHHOM KU3HU
1 OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JICUCTBHUIX HEOOXOJUMOCTh KOHCTPYKTHBHOT'O B3aUMOZICHCTBUS JIIOACH
C pa3HBIMU YOXKIEHUSMU, KYyJIbTYPHBIMUA LIEHHOCTSMHU U COLIMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHHS YU€OHbIX, TO3HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3aJ[ad, YBaKUTEIHHOTO OTHOWICHWS K MHEHHMIO OTIIOHEHTOB IpH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO CO/IEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) naTpHOTHYECKOI0 BOCIINTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKOMN T'pa)KTaHCKOW UIEHTHUYHOCTH, NMaTPUOTU3MA, YBAXKEHHSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepell POauMHOM, ropIocTH 3a CBOM Kpaii, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYPY, IPOIILIOE U HACTOSIIIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJTHOMY HACIEANIO U MaMSITHUKAM MPHUPOJIbI, JOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUMCKMX Y4YEHBIX B CTAaHOBJIEHHE M DPAa3BUTHE OHOJIOTHUH,
MOHMMAaHUs 3HAYCHHs] OMOJOTHMH B MO3HAHWU 3aKOHOB MPUPOJBI, B KH3HU YEJIOBEKA M COBPEMEHHOTO
o0I11eCTBa;

uzeitHas yoex1EHHOCTb, TOTOBHOCTh K CIYXEeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAaHME AYXOBHBIX IEHHOCTEH POCCUICKOr0 Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JUYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM PpOJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUS LIEHHOCTEW CeMEHOM KU3HU B COOTBETCTBUU C TPAIUIMSIMU Hapo10B Poccuu;

4) 3cTEeTUYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOUast 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUECTBA,
cropTa, Tpy/Ja, OOIIEeCTBEHHBIX OTHOIICHUI;

MMOHUMAHHE YMOIMOHAIBHOTO BO3ACHCTBHS KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH KadyecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usmueckoro BocnuTaHusi, (GOopMHUPOBAHUSI KYJLTYPbI 310POBbSI M JIMOLUHMOHAJLHOIO
OJ1aronoJryymsi:

MOHUMAHWE W peaju3alus 3J0pOBOro M 0e30macHoro oOpa3a >KU3HH (370pOBOE IHTAHHE,
coOJroieHre TUTHEHUYECKUX TIPABIII U HOPM, cOajaHCHUPOBAaHHBINA PEXKUM 3aHATHI U OTIbIXa, perysspHast
dbuznyeckas akKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY
(U3UIECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHHUE LIEHHOCTH NPaBUJ WHIUBUAYAIbHOTO M KOJUIEKTUBHOTO OE30MAacCHOrO IMOBEACHHS B
CUTYAIUAX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIIOCH;

OCO3HAHHE TTOCIICACTBUIA W HEMPHUSITHS BPEAHBIX MPUBBIUCK (YIIOTPEOICHHS ATKOTOJIS, HAPKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCTIUTAHUSA

TOTOBHOCTD K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOTIO0HE;

TOTOBHOCTh K AaKTHBHOW JI€ATEIHHOCTH TEXHOJOTHYECKOW M COLMAJIbHOW HAaIPaBICHHOCTH,
CMOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIHHO BBIIIOJHATH TAKYIO JICSITEIILHOCTD;

MHTEpEC K pa3InyHbIM cepaM npodeccuoHanbHOM 1eITeTbHOCTH, YMEHHUE COBEPILATh OCO3HAHHBIN
BbIOOp Oyayieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHHIO HA MTPOTSHKEHUH BCEH JKU3HMU;

7) 3K0JI0OrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1EIeCO00pa3HOE OTHOLIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE €€
CYILECTBOBAHMS;

MOBBIIIICHHE YPOBHS dKOJIOTUYECKON KYJIbTYPHI: IPHUOOPETEHUE OMBITA MIAHUPOBAHUS TOCTYNKOB U
OIICHKH MX BO3MO>KHBIX TIOCIIEACTBHIMA JTsl OKPYKAIOMICH Cpebl;

OCO3HaHHUE ITI00aJBFHOTO XapaKTepa 3KOJOrMUYeCKUX MpobieM U IMyTell UX pelieHus;

CIIOCOOHOCTh HCTOJNB30BaTh MPUOOpETaeMble MPH W3YUYEHUH OWUONOTMH 3HAHHUA W YMEHHS TPHU
pemeHnn TpoOJeM, CBS3aHHBIX C PAIMOHATBHBIM IPHUPOJIOIOIB30BaHUEM (COONIOJICHHE IPABUII
MOBEJICHUA B TPUPOJE, HAIPABICHHBIX HAa COXpaHEHHE DPABHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB,
aKocHucTeM, Onochepsl);

AKTUBHOE HENpUATHE ACHUCTBUM, NMPUHOCAIIMX BPEJ OKPYXKAIOIIEW NPUPOIHOW Cpene, yMEHUe
MPOTHO3HPOBATh HEOMATONMPHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS MPEANPUHUMAEMBIX ICHCTBUI U
MpeI0TBpAaIIaTh UX;



HAJIMYUE Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHUECKON KyJIbTYphI, ONbITa AEATEIbHOCTH
DKOJIOTMYECKON  HAMpaBIICHHOCTH, YMEHHS  pPYKOBOJCTBOBAThCSI ~HMMH B  [O3HABATEJIBHOM,
KOMMYHHUKATHBHOW W COIMAJIBHOW IMPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B NMPAKTHYCCKOH NeSITeITbHOCTH
9KOJIOTMYECKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKU
U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOM KYJIBTYphl KaK CpPEACTBA B3aHUMOACHCTBHS MEXIY
JIOJIbMU ¥ TTIO3HAHUS MUDA;

MOHUMAaHUE CTICIU(PUKNA OMOJIOTUHU KaK HAyKH, OCO3HAHUS €€ posid B (POPMUPOBAHUH PAIIHOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MpPEJCTaBiIeHUsS 00 OKpYXKAIOIIEM MHpEe KaK O €IUHCTBE
MPUPOJIBI, YENIOBEKa W OO0IIeCTBa, B TMO3HAHWW TMPUPOTHBIX 3aKOHOMEPHOCTEW M pEIIeHUU MpodieM
COXpaHCHHS PUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JJIsi COBPEMEHHOM NMBHWJIM3ALUU: OOECHEUYEeHHUs HOBOIO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JJaHUE MEPCICKTUBHBIX OMOTEXHOJOTUH, CITIOCOOHBIX PeliaTh PECYPCHBIE
POOJIEMBI Pa3BUTHS YEJIOBEUYECTBA, MOWCKA IyTeH BBIXOJAa W3 TI00ATBHBIX JKOJIOTHYECKHX MPOOJIeM U
obOecrieyeHHsT Tepexola K YCTOMYMBOMY pa3BUTHUIO, PAIMOHATIBHOMY HCIIOJNB30BAHUIO TMPUPOTHBIX
pecypcoB U (hOPMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJTYYEHUHU OMOJIOTMYECKUX 3HAHHUM B IEJIAX MOBBILICHUS OOLIEH KYIbTYpBI,
€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, KaK COCTaBHOM dYacTh  (YHKIMOHATBHOH  TIPaMOTHOCTHU
oOydaromuxcsi, GopMupyeMoi Py U3YICHUH OMOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TOJy4YaeMble 3HAHUSA JUIA aHaiu3a W OOBSICHEHHUS SBICHUI OKPYXKAIOUIeTo MHpa U
MPOUCXOIMIINX B HEM W3MCHEHWH, YMEHHE JejaTh OOOCHOBaHHBIC 3aKIIFOUCHUS HAa OCHOBE HAYYHBIX
($aKkTOB ¥ UMEIOIIMXCS TaHHBIX C IIEIBIO MOJIYYEHUs JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJB30BaTh OHMOJOTHMYECKHE 3HAHUS JJIA PEIICHUs MpoOieM B
PCAbHBIX KU3HCHHBIX CHTYAIIHSX;

OCO3HAHME IIEHHOCTH HAYy4YHOH MJESITeNbHOCTH, TOTOBHOCTb OCYIIECTBISITh TMPOEKTHYIO U
HCCJIEIOBATEIILCKYIO JICSITEIbHOCTh HHANBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS Y4eOHOro mpeaMera «BHONOTrHs» BKIIIOYAIOT: 3HAYMMBIC
s (opMUPOBAaHUS ~ MHPOBO33PEHHUS  OOYYAIOLIMXCS  MEXKIUCIMIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOlIeHay4YHble TOHATHS, OTpPa)KaroIIMe ILEJOCTHOCTh HAy4YHON KapTHHBI MHpa U cHenupuKky METOIOB
MO3HAHUS, HCIOJB3yEMBbIX B €CTCCTBEHHBIX HaykKax (BEIECTBO, SHEPrHsl, SBICHUE, MPOIECC, CUCTEMA,
Hay4yHBIH (DaKT, TPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICIOBAaHUE, HAOJIOJICHUE,
U3MEPEHUE, OKCIEPUMEHT W JPYrHX), YHHBEpCalbHble Yy4eOHBbIe JEWCTBHUS (ITO3HABATENbHEIC,
KOMMYHUKATUBHBIE, PETYIATUBHEIE), oOecnieunBaronne GpopmupoBanue GyHKIIMOHATEHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH OOYYaOUIMXCs, CIIOCOOHOCTh OOYYaIOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIMIUTMHAPHBIC, MHPOBO33pPCHUYECKHE 3HAHWS W yHUBEpCajbHbIE Yy4eOHbIE JCHCTBUS B
MO3HABATEIBHON M COITMAIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro OO0IIero oOpa30oBaHUS JTOJIKHBI
OTpaKaTh:

OBgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMU MO3HABATEIbHBIMHU A€l CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe JAeCTBUS:



CaMOCTOSITENIbHO (POPMYIUPOBAThH U aKTyaJIU3UPOBATh MIPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCTOJIb30BaTh NPU OCBOEHUM 3HAHMHA MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUS, KiacCH(HUKanuu, 0000MIEHHs), PACKPBIBATE CMBICT OMOJIOTHUECKUX MOHSATHH (BBIIENATH MX
XapaKTepHbIe MPU3HAKU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHIMH);

OIpeNeNATh LEIH JIeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCUThH
PE3yABTATHI ACSITETLHOCTH C TIOCTABICHHBIMH EJISIMU;

UCIIOJIb30BaTh OMOIOTMUECKHE MOHATHS IS 00bsICHEHUS (DAKTOB U SIBICHUN KUBOW MTPUPOJIBI;

CTPOUTH JIOTUYECKUE paACCYyXACHHUS (MHIAYKTUBHbBIE, NEAyKTHBHBIC, IO AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTUBOPEUHsT B pacCMAaTPUBAEMBIX SBJICHHUSIX, (OPMYIHPOBATH BBIBOABI U
3aKTFOYCHHUS;

NPUMEHSTh CXEMHO-MO/IETIbHBIE CPEACTBA IS MPEJICTABICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUI
B U3Y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAKXkKe MPOTUBOPEUNH pa3HOTO POJIA, BHISBICHHBIX B PAa3IMYHBIX
WHGOPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pPELICHHS TNPOOIEMBbI C Y4ETOM aHailu3a HMEIOMIMXCS MaTepHAbHBIX |
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM, OLICHUBAThH
PUCKH TTOCIIEACTBUH JI€ATEIBHOCTH;

KOOPJMHHUPOBATH U BBIMIOIHATH PaOOTY B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHHUE [IPH PEIICHUU KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIE0BATEIbCKIE 1€ CTBHS:

BJIAJIETh HAaBBIKAMH YYeOHO-MCCIEIOBATEIBCKOW M  TPOEKTHOW JESATEIbHOCTH, HaBBIKAMHU
paspelieHus: IpodsieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TMOUCKY METOJOB PEIlIeHUs
MPAKTHYECKHX 33724, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHbIC BUBI JEATSIHHOCTH 110 TIOTYYCHHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIIHH,
npeoOpa3oBaHUI0 U TPUMEHEHHUI0 B Y4YEOHBIX CHUTyalMsiX, B TOM YHCJIE IMPH CO3JaHUM Y4EOHBIX H
COLIMAJIBHBIX TIPOEKTOB;

dbopMHpOBAaTE HAYYHBI THI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJOTHEH, KIFOYCBBIMHU
MOHSTUSIMH U METOJIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJlaui B 00Pa30BaTEIbHON JESTEIBHOCTH U KU3HEHHBIX
CUTYaIusX;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3WPOBaTh 3ajlady, BBIIBUraTh TUIIOTE3y €&
pelieHusi, HaXOAWTh AapTyMEHTHI JJIs JIOKA3aTeNbCTBA CBOMX YTBEp)KICHHI, 3aJaBaTh MMapaMeTpbl U
KPUTEPUU PELICHMUS;

AHAM3UPOBATh TONYYEHHBIE B XOJE PEUICHHs 3aJadyd Pe3yJlbTaThl, KPUTUYECKU OILICHUBATh UX
JIOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh  LIEJICHANIPABIICHHBIM TIOMCK MEPEHOCa CPEACTB M CIIOCOOOB  NIEHCTBHA B
poeCCHOHANBHYIO CPENY;

YMETh MIEPEHOCUTh 3HAHUS B IT03HABATEIbHYIO M IPAKTUYECKYIO 00IACTH )KU3HECSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTeiH;

BBIIBUTaTh HOBBIE HJIEW, MpeJuiaraTh OPUTMHAIbHBIE MOAXObl U PELICHUs, CTaBUTh MPOOJIEMBI U
3aJlauu, IOMyCKaloIue aJbTepPHATUBHBIEC PEILICHHS.

3) pa6ora ¢ nngopmanueii:

OPHUEHTHPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(opManuu (TeKcTe ydeOHOTO TMOCOOHWs, HAydHO-
HOMYJISIPHON JTUTepaType, OMOJOTMYECKUX CIOBapsIX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
HuTepHeTe), aHAIM3UPOBAaTh HMHGOPMAIMIO PA3IMYHBIX BUAOB M (OpM TpencTaBICHHS, KPUTHYCCKU
OILICHUBAThH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;



(opMynHpOBaTh 3alPOCHl U IPUMEHSTH PA3JIMYHbIE METOABI IPH MOUCKE U 0TOOpE OHOIOrHYECKON
UHpOpMaLUU, HEOOXOAMMOH [T BBINOJIHEHHs YUeOHBIX 3aj1ay;

npuoOpeTaTs  ONBIT  KCIOJIb30BaHHUS  MH()OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIb30BAHUS PA3JIUUHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOATEJILHO BBIOMPATh ONTHUMANBHYIO (HOpMY MpeacTaBICHUs OMOJOTHYECKOW HH(POpMALUU
(cxeMbl, rpauKH, JUarpamMmbl, TAOIHUIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh Hay4HbIN SA3bIK B KA4eCTBE CpelCcTBA IpU paboTe ¢ Omojoruyeckoil MHGpopMalMen:
OPUMEHATh XUMUYECKHe, (PU3HMUecKue U MaTeMaTW4ecKHe 3HaKu U CHUMBOJIBI, (opMyIbl, abOpeBHuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATIIAJHOCTH;

BJIaJIeTh HABBIKAMM DPACMO3HABAHUSA M 3alIUThl WHpOpMaNUM, HHPOPMAUMOHHOW Oe30macHOCTH
JMYHOCTH.

OgJaieHne YHUBEPCAIBbHBIMH KOMMYHUKATUBHBIMH el CTBHSIMU:

1) o0menne:

OCYILECTBIISITh KOMMYHHUKAIIMM BO BCEX cdepax >KU3HM, aKTUBHO YYacTBOBATh B JIHAJIOTE WIIH
JUCKYCCHM TIO CYIIECTBY OO0CyXkJIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHTEIJIPHO BBIMIOJIHEHUS TpeIIaraeMoi 3aJayd, yYUTHIBATh WHTEPECHl M COTIACOBAHHOCTH MO3UIMN
JPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpelcTBa OOIIEHUS, IMOHUMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
NPEINOChIIIOK BO3HMUKHOBEHUS KOH(MJIMKTHBIX CHTyallMd, YMETh CMST4aThb KOHQUIMKTBI W BECTH
IIEPErOBOPBHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOILIEHHs M B3aUMOJICHCTBUS, NMOHMMAaTh HAMEPEHMs JPYTux
JFO/ICH, TIPOSIBIISITh YBAXKUTEIBHOE OTHOIIECHHE K COOECETHUKY M B KOPPEKTHOH (opme (HopMyarpoBaTh
CBOM BO3PAXKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOIBb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMECTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh U MCIOJb30BaTh MPEUMYILECTBA KOMAHIHONW M MHAMBUIYAIbHOM pabOThl IPU pEIIEHUU
Ouonornyeckod  mpoOieMbl, OOOCHOBBIBATH  HEOOXOIMMOCTh NPUMEHEHHs TPYNNOBBIX  (GopMm
B3aMMOJICHCTBUS MPU pPEeLICHUH yueOHO! 3a/1auH;

BBIOMpAaTh TEMAaTHMKy M METOJbl COBMECTHBIX JEHUCTBHMM C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXkJJ0r0 WieHa KOJIJIEKTUBA,

NPUHUMATh €N COBMECTHOH JI€ATEIbHOCTH, OPraHU30BbIBATh M KOOPAMHUPOBATh JEHCTBUA MO €€
JIOCTH)KEHUIO: COCTABIIATH IUIAH IEUCTBHIM, paclpeesiaTh poJid ¢ y4ETOM MHEHUI Y4aCTHUKOB, 00CYKAaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLICHUBAaTh KayeCTBO CBOETr0 BKJIAJa M KAXKAOIO yYyaCTHHKAa KOMaHAbl B OOLIMH pe3ynabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE TIPOEKTHI, OIEHWBAaTh WJAEW C TIO3WIMU HOBU3HBI, OpPWUTHHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETHUECKOE TMOBEACHHE B PA3UYHBIX CHUTYAIUsX, MPOSIBISATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAJIBLHBIMH PeryIsTUBHBIMH el CTBUSIMH:

1) camoopranmu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS BBIABIECHUS NPOOJIEM M UX PELICHHS B KU3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKHUX 3HAHUH IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHSIX
Y MOCTYNKaX MO OTHOLIEHHIO K KUBOW MPUPOJE, CBOEMY 310POBBIO U 3/I0POBBIO OKPYKAIOLIHUX;

CaMOCTOSATEIIBHO OCYIIECTBIISITh MMO3HABATEIbHYIO JEATEIBHOCTb, BBISBIATH MPOOJIEMBI, CTABUTH U
dbopMymHpoBaTh COOCTBEHHBIE 3314 B 00pa30BaTEIBHON JESITETLHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSATEJIBHO COCTaBJATh IUIAH PpEIHICHUs MpoOJeMbl € YUETOM HMEIOIIHUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTCHUH;



J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacmupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTEeHUM;

JIe1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €70, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO MIUPOKOH IPYIUIIMU B Pa3HBIX OOJACTAX 3HAHUM,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNbTATOB LIEIISAM;

BJIQ/ICTh HAaBBIKAMU T[I03HABATEIHHOW pEQIIEKCUN KaK OCO3HAHUS COBEpIIAEMBIX JEUCTBUH U
MBICIUTENIBHBIX [TPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI peIeKCUU 1JI OLEHKU
CUTYaIluH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3YIIHTATOB AEATEIBHOCTH;

3) npuHATHE ceOs ¥ APYTrUX:

MPUHUMATH Ce0sl, MOHMMAas CBOU HEJOCTATKH U JJOCTOMHCTBA,

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHAIU3E PE3YIBTATOB JESITEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TIO3ULIUH IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIFOUYAIOT
crierupuIecKue st yaeOHoro mpeaMera «buonorus» HaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI IEHCTBUH 110
OCBOGHHIO, MHTEPIPETAllMM U MPeoOpa30oBaHMUIO 3HAHUM, BHJBI JEATEILHOCTU MO IMOJYYEHHUIO HOBOTO
3HaHWS ¥ TPUMEHEHUIO 3HAHUA B Pa3IMUYHBIX yUEOHBIX CUTYAIUSIX, a TaKKE€ B PEANbHBIX KU3HEHHBIX
CUTYaITUsX, CBA3aHHBIX ¢ OWojorueil. B mporpamMMe mpeaMeTHBIE pe3ysIbTaThl MPEACTABICHBI IO TOJaM
00yJeHwUsI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonmorus» 6 10 knacce HOMKHBI
OTpaKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUI O MECTE U POJIM OMOJOTUU B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (pOpMHpPOBAaHUY COBPEMEHHOU €CTECTBEHHO-HAYYHOW KApTUHBI MUPA U HAYYHOTO MUPOBO33pPEHUS,
0 BKJIAJIC POCCHMCKHX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OWOIOTHH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Y€JIOBEKa JJIsl pelICHUsI )KU3HEHHBIX 3a]1a4;

YMEHHE PAacKpbIBaTh COJIEP)KaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHSATHH: KU3Hb, KJIIETKA, OPTaHU3M,
MeTabonm3M (0OMEH BEIIECTB W IPEBpAIllCHHE JHEPruHu), TOMeocTa3 (CaMOperylsmus), YpOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHNE (PEIPOIYKIIHS), HACIEICTBEHHOCTh, N3MEHYHBOCTD,
pPOCT U pa3BUTHE,

yYMEHHE H3JaraTth OMOJIOTHYECKHEe TEOpuH (KIETOYHAsl, XpPOMOCOMHAsI, MyTal[MOHHAs, LIEHTpabHas
JIOTMa MOJICKYJIsIpHOU Omonoruu), 3akonbl (I. Mennens, T. Moprana, H. . BaBwioBa) u ydenus (o
[IEHTpaxX MHOT000pa3us U MPOUCXOXKIACHUS KyIbTypHBIX pactenuii H. Y. BaBuiosa), onpeaensts rpaHUIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMCHHE BJIAJICTh METOJAMH HAyYHOTO TMO3HAHUS B OWOJIOTHH: HAOJIOJICHWE M OINHCAHUE JKUBBIX
CHUCTEM, MPOIIECCOB U SIBJICHUI, OpraHu3aIysl 1 MPoBeAeHNE OMOIOTUYECKOT0 SKCIIEPUMEHTA, BHIBUKECHHE
TUTOTE3bl, BBISABICHUE 3aBHUCHUMOCTH MEXIY HCCICAYEeMBbIMU BEITUYMHAMU, OOBSICHEHHE MOIY4YECHHBIX
pPe3yNIbTaTOB, HWCIIOJIb30BAHHBIX HAy4YHBIX TOHSATHH, TEOpUH W 3aKOHOB, YMEHHE JeJNaTh BBIBOJLI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK TMPOKAPHOT U IYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHA BEIISCTB U



MpEeBpaLIeHHs PHEPTUU B KJIETKE, (POTOCHHTE3a, TIIACTUYECKOT0 U SHEPreTUYeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, Me03a, OMJIOJJOTBOPEHHUS, PA3MHOKEHUSI, HHIMBUyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3);

YMCHHE TPUMEHSTH MMOJIYYCHHBIC 3HAHUS JJIST OOBSICHEHUS OMOJIOTMYCCKUX TPOIECCOB W SIBJICHHIA,
JUISL IPUHSATUS TMPAKTUYECKUX PELICHU B MOBCEAHEBHOW JKM3HM C IENbI0 oOecredyeHus: 0e30MacHOCTH
CBOETO 3JI0pOBbsI M 3J0POBbSl OKPYXKAIOIIMX JItOJEH, COOJIOAEHUS HOPM TI'PaMOTHOTO IIOBEACHUS B
OKPY’KaIOIIeH IPUPOAHON Cpefie, MOHUMaHNE HEOOXOJUMOCTH MCIIOIb30BaAHUS IOCTHKEHUI COBPEMEHHOM
O0MOJ0TUU ¥ OMOTEXHOJIOTUH JIJISl pallMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pellaTh dJIEeMEHTapHbIE Te€HETUYECKHE 3a7aud Ha MOHO- M JUTHOPHIHOE CKpeIBaHHE,
CIEIUICHHOE HAaCJEeJ0BaHUE, COCTABISTh CXEMbl MOHOTMOPHIHOIO CKpEIIMBaHUS i MpeacKa3zaHus
HACJIEIOBaHMsI PU3HAKOB y OPraHU3MOB;

YMEHHE BBIIOJHATh JaO0OpaTOpHbIE M MpaKTUYECKHUE padoThl, COONIOAATh MpaBuia Hpu padoTe c
y4eOHBIM U JJa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHUBATh U UHTEPIPETHPOBATh UH(DOPMAIIMIO OUOIIOTUYECKOTO COACPKAHMS,
BKJTIOYAIOIYIO TICEBAOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX MCTOYHHKOB (CPEACTBa MAccOBOM HMH(MOpMAIHH,
HAyYHO-TIOMYJISIPHBIE MaTepHalbl), STUYECKHUE acCleKThl COBPEMEHHBIX HCCIEOBaHUNH B OuoJOruwy,
MEIUINHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001I1as OUOJIOTHYECKYIO
nHGOPMAIINIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOIBH30BATh MOHATHIHBIN anmapaT OMOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHs y4yeOHOro mpeamera «buonorus» ¢ I1 Kaacce NOIKHBI
OTpaxkatTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIHM OMOJOTUU B CUCTEME HAYUYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHUYM COBPEMEHHOM €CTCCTBCHHO-HAYYHOW KapTUHBI MUPa U HAyYHOTO MUPOBO33PCHUS,
0 BKJIAJ€ POCCUHCKUX U 3apyOeHBbIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (YHKIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa JJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMECHHE pPacCKphIBaTh COJEpKaHUE OWOJIOTMYSCKAX TEPMUHOB W TIOHATHH: BUJ, TOITYJISIIHS,
reHo(OHJ, HBOJIOLMSA, MABIKYIIUE CHIbI ((aKTOpbl) HBOJIOLUU, MPUCHOCOOIIEHHOCTh OpPraHU3MOB,
BU1000pa30BaHuE, SKOIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOIYIEHTbI, KOHCYMEHTHI, PEIyLEHTHI, IeTH
MATaHUs, YKOJIOTUYECKasl MIpaMuia, OMoreorieHo3, orocdepa;

YMEHHE H3JIaraTh OuoONOrnueckue Teopuu (dBomronoHHas teopust Y. JlapBuHa, cHHTeTHYeCKas
TEOpHsl DBOJIIOIMH), 3aKOHBI M 3aKOHOMEpPHOCTU (3aponbimieBoro cxojctsa K. M. bapa, uepemoBanus
TJIaBHBIX HampaBieHuid u myred sBomonuu A. H. CeBeproBa, yuenus o 6uocdepe B. M. BepHaackoro),
OTIPEIEIIATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJaJleTh METOAAMH HAyYHOTO TO3HAaHUS B OMOJIOTHH: HAOJIOJEHUE M ONHCAHHE >KUBBIX
CHUCTEM, MPOIIECCOB U SIBJICHUI, OpraHU3aIusl U MPOBeJACHNE OMOIOTHYECKOro SKCIIEPUMEHTA, BbIIBHKEHUE
TUTOTE3bl, BBISABICHUE 3aBHUCHMOCTH MEXIY HCCIEAYEeMbIMA BEITUYMHAMU, OOBSICHEHHE IOTYYCHHBIX
Pe3yNIbTaTOB, HWCIIOJIb30BAHHBIX HAy4YHBIX TOHSATHH, TEOpUH W 3aKOHOB, YMEHHE JeJNaTh BBIBOJLI Ha
OCHOBaHUU MOJTYyYEHHBIX PE3YIbTATOB;

YMCHHE BBIJCNATh CYIICCTBCHHBIC TIPU3HAKU CTPOCHHUS OHMOJOTHYEeCKHX OOBEKTOB: BHUJIOB,
HOMYJSALMNA, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHMOreOIlEHO30B U D3KOCHUCTEM, OCOOEHHOCTHU
NpPOIIECCOB:  HACJIEICTBEHHOH  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHJI000pa3oBaHMA,
NpUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEIIECTB
U TIOTOKAa SHEPruu B HKOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHUl B HIKOCHCTEMax CBOEH MECTHOCTH,
KPYroBOpOTa BEIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Orocdepe;

YMCHHE TPUMEHSTH MMOJIYYCHHBIC 3HAHUS NIl OOBSICHEHUS OMOJIOTHYCCKUX TPOIECCOB M SIBICHHIA,
JUISL TIPUHSATHS TPAKTUYECKUX PELICHU B MOBCEIHEBHOW JKM3HM C IENbI0O oOecredeHHsi 0e30MacHOCTH
CBOETO 3JI0pOBbSI M 3/0POBBSl OKPYXKAIOMIMX JIIOJEH, COOJIOJEHUS HOPM TI'PaMOTHOTO TIIOBEACHHUS B
OKPY’KaOIIeH IPUPOTHON Cpefie, MOHUMaHNEe HEOOXOIUMOCTH MCIIOIH30BAHUS TOCTHIKCHUI COBPEMEHHOM
OMOJIOTUY TSl pallMOHATILHOTO MPUPOAOIONB30BaAHNUS;



YMEHHUE pelIaTh JEeMECHTapHbIC OMOJIOTHYEeCKHe 3aJadd, COCTaBIATh CXEMbI MEpEeHOCa BEIIECTB U
SHEPTUM B dKOcHUCTeMax (MU MUTAHUA);

YMEHHE BBIOJHATH JaO0OpaTOpHbIE M MpaKTUYecKue padoThl, COONIOAATh MpaBWia MpH pabore ¢
y4eOHBIM U JJa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHUYECKU OLICHUBATh M MHTEPIPETUPOBATh HHPOPMALINIO OMOJIOTHYECKOTO COAEPIKAHUS,
BKJTIOYAIOIYIO TICEBJAOHAYYHBIC 3HAHUS W3 Pa3jIMYHBIX HCTOYHHKOB (CPEACTBa MAccOBOM HMH(MOpMAIHH,
HAYYHO-TIOMYJISIPHBIE ~ MaTepHajbl), paccMaTpuUBaTh  IJIO0ANBHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLIEHHUIO K HUM COOCTBEHHYIO TMO3UIIHIO;

yMEHHE CO0371aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHUs, 00001mas OHUOJIOTHYECKYIO
nHGOPMAIINIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOH30BATh MOHATHIHBIN anmapaT OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/mt P Konrpoabusie | IlpakTnuyeckue (1uuhp )
NPOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
bu6anoreka LIOK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpTraHU3aIHs 1 Bubamorexa [IOK
P t https://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XUMUYECKUH COCTaB U CTPOCHUE KIICTKU 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHENEATEIEHOCTE KISTKH 0 https://m.edsoo.ru/7f41¢c292
Pa3sMHOXKEHHE U UHAMBUAYAIBHOE Pa3BUTHE bu6mmoreka [IOK
) 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTb M UBMEHUMBOCTh 8 15 bubnuorexa [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢c292
bu6anoreka LIOK
8 Pesepstioe Bpens 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KVIACC

KosanyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue a3/1eJI0oB U TEM 11974 OBbIC
Ne ni/m P Konrtpoabueie | IpakTuueckue (nupp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 IBOIMIOUHOHHAS OHOOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U Pa3BUTHE )KU3HU Ha 9 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
3 OpraHU3MEI H OKpYXAIOLLas cpeja ° 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41ccT4
bu6mmoreka [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabusie | JlabopaTopHbie
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
2 MeToabl TO3HAHUS )KUBOW TPUPOIBI 1 bubamorera LOK
A PUPOBL https://m.edso00.ru/863e6122
3 buosiornyeckue cuctemsl, MPOLECCHI 1 bu6muoteka [IOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMHYeCKU cocTaB KiieTku. Boja u 1 bubmuorexa [IOK
MUHEpaJbHbIE COIU https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5 benkn. CoctaB u cTpoeHue OEITKOB 1 https://m.edsoo.ru/863e6h72
®epMeHThl — OHOJIOTHYECKUE
KaTaJIn3aTOPHI Eub 10K
noaMoTeKa
6 JlaGopatopras padora N 1 . ! 1 https://m.edso00.ru/863e6b72
«M3yueHne KaTaIuTUIECKOM
AKTUBHOCTH (DEpMEHTOBY
bubnunorexa LIOK
7 I 1
YrieponL. Jiumet https://m.eds00.ru/863e6870
bubmuorexa [IOK
H .ATD 1
8 YIJICHHOBHIE KHGIIOTEL https://m.eds00.ru/863e6d5c
9 HcTopus u MeTobl U3yUeHUs 1 bub6mmoreka [LIOK
kiieTku. Knerounas reopust https://m.eds00.ru/863e6e88
10 Knetka kak 1nenoctHas xuBas 1
cucrema



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

CrpoeHue 3yKapuOTHUECKON KIIETKH.

JlabopaTopnast pabota Ne 2

bubnuorexa [IOK

11 i 0.5 https://m.edso00.ru/863e6ff0
(VIYHCHHE CTPOCHITT KICTOK https://m.edso0.ru/863e716¢
MIPOKAPUOTOB U HYKAPUOTOB.»

but6mmoreka [IOK

12
(O6MeH BeILIeCTs MK META0OTHIM https://m.eds00.ru/863e766¢

bubmuorexa [IOK

13 Potocmres. XemocHnes https://m.eds00.ru/863e7c98

. bubmuorexa [IOK

14 duepreruteckuii 00men https://m.edsoo.ru/863e7aae

15 JKuzHeHHbIN UK KiIeTKu. [leneHue 05 bubmuoreka [JOK
KJIETKH. MUTO3. ' https://m.eds00.ru/863e7dc4

16 buocunres Oenka. Peaknys bubmmorexa [IOK
MaTpU4YHOI'O CUHTE3a https://m.edso0.ru/863e796e

bubmuorexa [IOK

17 Tpancaums — duocwnres benka https://m.eds00.ru/863e796¢

18 Hexnertounsie (opMbl )KU3HU — bubmmorexa [IOK
BUPYCBI https://m.eds00.ru/863e7540

bu6nmoreka LIOK

19 DopMBI pa3MHOKEHUST OPTaHU3MOB https://m.edso00.ru/863e81b6

https://m.edso00.ru/863e831e
bu6nuorexa [IOK

20 Meti

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

21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX 05 bubnuorexa [IOK
KJ1eTOK. OII010TBOPEHHUE. ' https://m.edso0.ru/863e81b6

29 NupuBunyansHOE pa3BUTHE bubmuorexa [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436

23 I'enetnka — Hayka o bu6muoteka LIOK
HACJEACTBEHHOCTH U U3MEHUYNBOCTH https://m.eds00.ru/863e862

24 3aKOHOMEPHOCTU HACIEAOBaHUS bubnnoreka [IOK

npU3HaKoB. MoHOTHOpUIHOE

https://m.edso00.ru/863e8878



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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
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CKpCIINBaHNC

JuruOpuiHoe cKkpenBaHue. 3aKoH

25 HE3aBUCHUMOI'0 HACJIEI0BAHUS bubmmorexa [IOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HACIeJOBaHUE
npusHakoB. JlabopatopHas pabora
Ne 5 «M3yuenue pe3ynbTaToB bubnmoreka [JOK

26 0.5
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO https://m.edso0.ru/863e8c60
CKpEIIMBAaHMS Y TPO30(HIIbI HA
TOTOBBIX MUKpPOIIpenapaTax»

97 I'eneTuka nmoja. HacinemoBanue bu6nunorexa LIOK
[IPU3HAKOB, CLEIJICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
U3MEHUYUBOCTh. JlaboparopHas

28 pabota Ne 6. U3zyuenue 05 bubnnorexa [IOK
MOIU(PUKAITIOHHON U3MEHUNBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO psifa U
BAPHAIMOHHON KPHUBOW»

Hacnenctennasi "3BMEHYHBOCTb.
JlabopaTopnast pa6ota No 7. bubnnoreka [JOK

29 . 0.5
«AHanM3 MyTanuil y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpemapaTax»

bu6mmoreka [IOK

30 Tenernia wesobexa https://m.eds00.ru/863e8d78
PesepBubIii ypok. O60061ICHHE TTO

31 teme «HacnencTBeHHOCTh 1
U3MEHUYUBOCTH OPTaHU3MOBY

32 Cenexius Kak HayKa U TPOIece bubamorexa [JOK

https://m.eds00.ru/863e9214

33 MeTobl U JOCTUKEHUS CETICKIIUN bubnmnoreka [JOK

pacTEeHU U JKUBOTHBIX

https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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34 buorexHoorus kak orpacib 1 bubnnorexa [IOK
MPOU3BOJICTBA https://m.eds00.ru/863e9336
35 O6006mmenue 3a kypc 6uonoruu 10 1
KJacca
OBIIEE KOJIMYECTBO YACOB I1O 35

I[TPOTPAMME



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

11 KJIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugpossbie
TeMma ypoka Kourpoabnbie | IlpakTudyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 DBOJIOIUS U METO/BI €€ U3YUESHHUS 1 bubmioreia LIOK
t g yi https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus NpeacTaBiIcHUN 1 bubnnorexa [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
bu6nunorexa LIOK
3 M 1
HKPOIBOTIONIA https://m.edso0.ru/863e9cle
[Momymsiiust Kak JIeMeHTapHast
€IMHHIIA BUJIA ¥ DBOJIOIUH.
4 JII;60 I;To HI:m abora JI\JI'O 1 1 0.5 bubmmorexa [IOK
patopHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 10
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBKymme cuiibl (3J€eMEHTapHBIC 1 bubnmnoreka [JOK
(aKTOPBI) HBOTIOIIUN https://m.edso0.ru/863e9da4
bu6nuorexa [IOK
6 E it 0TO 1
CTECTBEHHBII OTOOP 1 ero Gopub! https://m.edso0.ru/863e9ed0
PesynbTathl 3BOMIOIUK:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnmnoreka [JOK
pabora Ne 2 «Omucanue ' https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepa»
8 Hanpasnenus u nytu 1 bubnuorexa [IOK



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
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JKA3HU Ha 3eMIIe)

MaKpO3BOJOLIMHI https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNAN
10 HcTopus sxu3Hu Ha 3emiie U METObI
e€ u3yueHus
11 I'unore3sl NPOUCXOKACHUS KU3HU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3uu Ha 3emie 1o 3paMm u bubmuoreka [IOK
nepuoamM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOJIIOIUU
PaCTUTENBHOTO U JKUBOTHOTO MUpa.
13 [TpakTrueckas pabora Ne 1 05 bubnmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pPacTEeHUH U KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHU4YeCKOro Mupa https://m.edso0.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) htts://m.edsoo.ru/863eac2c
16 JIBuoxymiye cuibl (pakTophl) bubnuorexa [IOK
AHTPOIOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLIUN
YyeJioBeKa
18 Yenoseueckue pacbl U IPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHelil ypok. O6001ICHHE T10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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20

DKoJorus KaKk HayKa

Cpenbl 0OOUTaHUS U SKOJIOTUYECKHE

bubnunorexa LIOK

21
(baxTopsI https://m.edso0.ru/863eafec
AbGunoTtndeckue haKkTOphbI.
JlabopaTopnas padota Ne 3.
«Mopdonorugeckre 0COOEHHOCTH
22 ACTEHUU U3 Pa3HBIX MECT 0.5 bubmmorexa [IOK
P P ' https://m.edso00.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCa)
bu6nuoreka [IOK
23 b
MOTHHCCKHE (aKTOEI https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nonynsiun. [Ipaktudeckas pabora
24 Ne 2 «IToncyéT mIoTHOCTH 0.5
MOITYJISIIIMIA Pa3HBIX BUIOB
pacTteHuin»
o5 Coo0b1iecTBa OPraHu3MoOB — bubnnoreka [JOK
OuoLEeH03 https://m.edso0.ru/863eb46a
26 DKOJOTHYECKHE CHCTEMBI bubmuorexa [IOK
(3KOCUCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKa3aTEIH YKOCHCTEMBI.
27 DKOJIOTUYECKUE MHUPAMUIbI bubamorexa [IOK
N DAMHIEL https://m.edsoo.ru/863eb5fa
CsoiictBa 3xocucteM. Cykueccus
28 [Tpupo IHBIE SKOCUCTEMBI
29 AHTpPONIOTr€HHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bu6munorexa [IOK

JKOCHUCTEMA 3EMIIU

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



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

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnnoreka [IOK
ounochepsr https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Onochepe 3emitn 1

33 CocymecTBoBaHUE TPUPOBI U 1 bubnmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHrlil ypok. O60011IeHIE TEMBI

34 «Co00111eCTBA U DKOJIOTHYECKUE 1
CHUCTEMbI»

OBUIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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













