[pwioxenne
x OOII-OIT COO

IIpunsTO Ha 3aceaHUU W.o.nupexropa ) A
Ileparornueckoro cosera IIkoJIbI B ;?% /A Mg
«25» aBrycra 2025 1. [Ipukas Ne 944-o1\px 28,

[Tporokomn Ne 1

Pa0ouas nporpamma
y4e0HOro npeaMera
« bnosorus»

YpoBeHb 00y4eHHsL: cperHee 10-11 xnaccpt

CpoK pearmzaliy MporpaMmeL: 2 rofa

ExarepunOypr, 2025



HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OHMOJIOTUU TEOPETUUYECKYIO OCHOBY JIJISI
OTIPENICNICHHUS TMMOJX0JI0B K (DOPMUPOBAHMIO COJICPIKAHUSI YUEOHOro MpeaMera
«buosioruss» cocTtaBuiM: KoHUeNnTyanbHble TmojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3ylbTaTOB OOy4YeHHUS U
TpeOOBaHWI K YpPOBHIO TOJATOTOBKH BBIMTYCKHUKOB, TOJIOKEHHUS 00 O0O0mux
HENIX M MPUHIUIIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takxke
MOJIOXKEHUS O crieniduke OUOI0TUH, €€ 3HAUCHUH B TTIO3HAHUH KUBOU HPHUPOIBI
U 00eCnedYeHHH CYIIECTBOBAHMs deloBedeckoro ooOmectBa. CoriiacHO
Ha3BaHHBIM TOJIOKEHUSIM, OMPENEICHbl OCHOBHBIC (DYHKIIUM MpOrpaMMBbl IO
Ouosoruu U e€ CTPyKTypa.

[Iporpamma 1o Ouonoruu JaéT MpeAcTaBiIeHUE O Lensix, 00 oOmein
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUS M Pa3BUTUA OOYYalOIIUXCS CpPEACTBAMHU
yyeOHoro mnpeamera «buonorus», omnpenenser oOsi3aTebHOE MPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, paclpefeieHue Mo pasjieiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTEIbHOCTh H3Y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€HM,  JIOTUKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarommnXCsl.

B mporpamme 1o OWOJOTMM TakKe€ YUYMUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TMPEIMETHBIM PE3yJbTaTaM
o0yueHuss B (OPMHUPOBAHHM OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIHLHOMN
JEeSATEeIbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOIIUXCS IO OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme mno Ouonorum (10—11 xknaccel, 0a30BbI YpPOBEHB)
peann30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YyYCHHH OHWOJIOTUM, Oyaromaps
YyeMy B HEH MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (POPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IICHHOCTHBIX  OpPUEHTAllMil  JUYHOCTH,  DKOJOTHMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0pOBOM oO0pa3ze KU3HHM W OEpPEeKHBIM OTHOIICHHEM K
OKpyXawued npuponHor cpexe. Ilostomy Hapsgy ¢ HM3yd4eHUEM
00IIEOMOIOTUYECKUX TEOPH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMMe Mo OHMOJIOTMH YJEJICHO BHUMAHHE HCIIOIb30BAHUIO MOJYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
NpOPMIAKTAKA  HACIEJCTBEHHBIX  3a00JIEBaHMI  YEJOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHMS, 000CHOBaHUS AKOJIOTUYECKHU



11eIeCO00pa3HOr0 TOBEACHUS B OKPYXKAIOLIEH MPHUPOAHON cpene, aHamu3a
BIIUSIHUSL XO3AMCTBEHHON JEATEIbHOCTH YEJI0BEKA HA COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHME BHHUMAHHS K  TPHUKIATHOM
HampaBJIeHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HE0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM U1 pEUIEHUSI OJHON M3 aKTyaJIbHBIX
3aa4 IIKOJIBHOTO OMOJIOrMYecKoro oOpa3oBaHMs, KOTOpas Mperoaraet
dbopMHpoBaHrEe y 00yJarOIIUXCsl CIIOCOOHOCTU aAaNTUPOBATHCA K MU3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa oOecrnieunBaeT (HOPMHUPOBAHHUE Y OOYJAIOMIMXCS MPEICTABICHUN O
HAay9YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aIlMy U DBOJIOIHNH, CO3MAET
yCIIOBUS JUJIsi: TIO3HAHUA 3aKOHOB JKMBOM  MPUPOJBI, (opMuUpoBaHUS
(YHKIHMOHATBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M 0Oe3omacHoro oodpasa
KU3HHA, DKOJOTHYECKOTO MBINUICHHS, IIEHHOCTHOTO OTHOIICHHUS K IKHBOH
MIPUPOJIE U YETIOBEKY.

bonpmoe  3Haduenwe ~ OWOJIOTHST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATEIbHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oomiero obpa3oBaHMs,
conuanu3anuu oOydaromuxca. M3ydenne OMOIOTHM OOECIEYMBAET YCIOBUS
TSt dbopmupoBaHUs HMHTEJUICKTYabHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAITMOHHBIX  HABBIKOB, JCTETUYECKOHM  KYJbTYphl, CIOCOOCTBYET
WHTErpalud OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSMU U3 JAPYTUX yU4EOHBIX
NpeIMEeTOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazpanHbie
MOJIOKEHUST O TIpeJHa3HAYeHUU ydeOHOro mnpeaMera «bHOJOTHS) COCTaBUIH
OCHOBY JJIsl OMNpEAENICHHUs TMOAXOJ0B K OTOOPY U CTPYKTYPUPOBAHHUIO €ro
coJiepKaHusl, MPEICTABIEHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs: JOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAUUMBIC IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, OMNPEICIAIONIME aJCKBATHOE TMOBEJCHUE
YeJIoBeKa B OKPY’KaroIIeH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B TTIOBCEIHEBHOM
KU3HHA U TIPAKTUYECKOM nearenbHOoCTH. Oco00e MeCTO B 9TOM cHCTeMe 3HaHUI
3aHUMAIOT DJIEMEHThI ~ COJEp)KaHUs, KOTOpbIE CJIY>KaT OCHOBOM IS
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHUpa W IEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIINX
TYMaHH3aIlu1 OMOJIOTUYECKOT0 00pa3oBaHUsI.

CTpyKkTypupOBaHUE COJAEpX)aHUs y4eOHOTO Marepuaia B IporpamMme o
OMOJIOTUU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUM 00



OTJIMYUTEHHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
Y 3BOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4Ye€OHOro IpeameTa
«buronorus» BBIIEIEHBI CIENYIOIINE COAEPKATEIbHbIC JINHUU: «bHosorus kak
Hayka. MeTojipl HaydHOTo To3HaHus», «KieTka kak Ouojornyeckas cucteMa,
«Opranu3m kak Owuonoruueckas cuctema», «CucreMa u MHOroo0Opasue
OPraHUYeCcKOTO MHpPa», «IBOJIOIUSA >KUBOU MPUPOIB», «IKOCUCTEMBI H
IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lens u3ydenus: yueObHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIUMKCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allid KUBBIX CHCTEM pAa3HOTO paHra H NPUOOpPETEHHE YMEHH
WCIIONB30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUM B OTHOIIEHUU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTibkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CICAYIONIUX 3a/1ay:

OCBOCHHME O0YYaIOIIUMHCS CHCTEMbl 3HAHHA O OMOJOTMYECKUX TEOPUSX,
VUECHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIaX, CIyKalluxX
OCHOBOM 11711 (pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O METOJaX HAyYHOTO T[IO3HAHMS, CTPOCHUU, MHOTroOOpasuud U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHM3alMH, BbIAAKOIINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCJIEIOBAaHUAX B OUOJIOTHH;

dbopMupoBaHrEe y 00y4aIOIUXCSl MO3HABATEIIbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKUX CITIOCOOHOCTEH B MpOIlECCe aHadu3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISAO0B, UACH W MOJXOJOB K M3YYCHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHSI OpPraHU3alUy;

CTAaHOBJICHHE Yy OOydawluxcs oO0mel KynbTypbl, (YHKIHOHAIbHOU
IPAaMOTHOCTH, pa3BUTHE YMEHHMM OOBSCHATH UM  OIICHUBATH  SIBJICHUS
OKPYKAIOLIEr0 MHpa JKMBOM MPUPOABI HA OCHOBAHMM 3HAHUW U OIBITA,
MOJTYYEHHBIX TIPU U3YUEHUU OUOJIOTHUY;

(dopMHpoBaHrE Yy OOYYAIOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUYECKOW IEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTaHNE YOKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIbI, HEOOXOAUMOCTH OEpeXKHOTO OTHOIIEHUSI K HEW, coOJIoAeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUT;

OCO3HAHHWE IIEHHOCTH OMOJIOTUYECKMX 3HAHWM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1Jisi JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHHUI B MOBCEIHEBHON KU3HH
JUJT OLICHKH TTOCIIEICTBUM CBOEU JAESITEIIBHOCTH IO OTHOIIEHUIO K OKPYKAIOIIEH



cpeme, COOCTBEHHOMY 3/JI0POBBIO, OOOCHOBaHHE H COOJNIOJICGHHE MeEp
poIaKTHKA 3a00I€BaHUH.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBJSIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIHUM B
COCTaB MpeaMeTHOM 00nacTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jlnst w3ydenumst Owojornd Ha 0a30BOM ypOBHE CpEIHETrO 00IIero
obpazoBaHus oTBoauTCa 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henelnw), B
11 KJj1acce — 34 Jaca (1 qac B HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (Guiocopueil, ITHUKOH, SCTETUKON U
npaBoM. Ponp Ouonorun B (OpMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Meronpl TO3HAHUS JKUBOM MpUpoOIbl (HAOIIOJAEHUE, SKCIEPUMEHT,
OMHCaHWE, H3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHbIe U NIpaKTHYECKHE PA0OTHI:

[TpakTnueckass pabora Ne 1. «/cnonp3oBaHuE pa3IUYHBIX METOJOB IpHU
U3y4YE€HUU OMOJIOTMYECKUX OOBEKTOB.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMS.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3YYECHHsS OHOJIOTHH.
OTnuyne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocHCTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUHBIA, TKaHEBBIA, OPraHU3MEHHBIN,
MOMYJISILIMOHHO-BHUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIeHOTUYECKUI ),
OonocdepHbI.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPHU3HAKH JKU3HU», «YPOBHU
OpraHU3alUU KUBOU IPUPOIBD.

O6opynoBanue: mojesb MoJiekysibl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUUYECKHM COCTAB KJIETKU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpO3JIEMEHTBL. Bogia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BellecTB B kieTtke. Ilogaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre 6€JIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHMMbIE AMHHOKHMCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OETKOBOI MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIIIH OEIKOB.

®epMmeHTHl — Ouosiormueckue Karaiauzaropbl. CrpoeHue QepmeHra:
aKTUBHBIA LEHTp, cyOcTpatHas crneuuduuHoctb. Kodepmentsl. BuramuHsI.
OT1nnunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrieBonapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapuibl (Kpaxmani, TIWKOTEH,
1eJUT0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuanbl, ¢GochoNUnuabl, cTepouabl. [ uapoduibHo-
runpodoOHbie cBoiicTBa. buomornyeckue QynHkuuu aunugoB. CpaBHeHUE
YTJIE€BOJ0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneoruast — MoHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[uronoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAECH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKH.

Knerka kak menoctHast >kuBas cucrema. OOIIMe TNPU3HAKK KIIETOK:
3aMKHyTas HapyxHas MmeMOpana, MmonekyJsbl JJHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYECKas W MpokapuoThueckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTudeckoi kinetku. Knerounas crenka 6akrepuii. CTpoeHue
AYKApUOTHYECKON KIETKHM. OCHOBHBIE OTJIMYHUS PACTUTENIbHOM, >KUBOTHOMW M
IrpUOHOMN KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAS CTEHKA, TIIMKOKAJIHKC,
ux (Qysakmuu. [lnasmatudyeckas w™emOpaHa, e€ cBoiicTBa M (DYHKITUH.
[urorutazma u e€ opranouzasl. OgnomemOpanubie opranouabl kietku: IIIC,
anmapatr  [onbmxu, sm3ocomsbl. [loryaBTOHOMHBIE —OpraHOMABI  KJIIETKH:
MHUTOXOHJIpHUH, TIACTUABI. [IponMCcX0oXkaeHrnEe MUTOXOHAPUN W IWacTui. Buabl
mnactusl. HememMOpaHHble OpraHoujibl KJIETKH: pUOOCOMBI, KIETOUHBINH IIEHTP,
LEHTPHUOJIA, PECHUYKH, KTYTUKH. DYHKIIMM OPraHOMI0B KJIETKU. BKirroueHus.

SAnpo — perynsTopHbIi 1IeHTp KieTku. CTpoeHue spa: sigepHasi 000JI0UKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JemoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupoe», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMUUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKyJbl BOAbDY, «buocuHTed Oenka», «CTpoeHHuE MOJIEKYJIbI
oenkay, «Ctpoenue dhepmentay, «Hykmennosbie kucinotel. [IHK», «Ctpoenue
Mosiekysibl  AT®», «CtpoeHne 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
IPOKAPUOTUYECKON  KIEeTKnW», «CTpoeHue sjpa KICTKW», «YTIEBOIbDY,
«JInounaen.

ObopynoBaHue: CBETOBOM MUKPOCKOM, OOOpYAOBaHME JiA MPOBEICHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGopatopuass pabotra No 1. «/3yueHue KaTaaIUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora Ne 2. «M3ydeHue cCTpoeHUS KJIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpHil MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. JKusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU METa00IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEPreTHYeCKuii 0OMEH) — JIB€ CTOPOHBI €JMHOIO IMpoIlecca
mMeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUU B MOHUMAaHHH
MeTabou3ma.

Tunel oOmeHa BemecTB: aBTOTPOQHBIE U rerepoTpodHblil. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTte3. CBeroBass u TemHoBas ¢a3pl (oTocuHTe3a. Peakuuu
doTocunTe3a. DddeKkTUBHOCTL (PoTocHHTE3a. 3HaueHHe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 U CHOCOOBI
MOBBIIIEHUS €70 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMoCHHTEe3. XEMOCHUHTE3Upylolle OakTepuu. 3HAYEHUE XEMOCHHTE3a
JUIS 5KU3HU Ha 3emuie.

DHepreTUdeckuii 0OMEeH B KJIETKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJIUPOBaHUE DHEPruu B KJETKE. JTambl SHEPreTUYECKOro oOMeHa.
['nmukonus. bpoxenue u ero Buabl. KuciaoponHoe okuciieHHe, WIA KIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peaknuu wmatpuunoro cuHTe3a. ['enHetmueckass wHbopmarus u JHK.
Peanuzanus renernueckoid mH(opmanuu B KiEeTKe. ['eHeTHYecKuid KOJ U €ro



ceorcTtBa. TpaHckpunius — wMarpuuneli cuHTte3 PHK. Tpancmanma —
OuocuHTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBaHue aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpYChl. MicTopust oTKpeITHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacteHuil, XMBOTHBIX M 4YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  uHTerpasa. lIpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuupr u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPU,
«HepreTuyeckuit ooOMen», «Xioporact», «Potocuntes», «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTHYecKuit
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BHUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOEJIH-ANIUIAKAIAU «Y 1BOEHHE JAHK 51
TpaHCKpUMIus», «bruocunres 6enka», «CTpoeHUE KIETKN», MOJIENb CTPYKTYPbI
JIHK.

Tema 5. Pa3MHoOXeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii MUK, WIM >KU3HEHHBIN MUK KieTku. MHTepdaza u Mutos.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPraHUu3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponecchl, mpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@®opMbl  Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMojoBoe. Bumbl
Oecriojioro  pa3MHOKEHHS:  JIeJIeHHMEe HaJABOE, TIOYKOBAaHHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUCHUE JIJISI CEJICKIIMH.

[TonoBoe pazMHOX)EHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranun merio3a. IIpoueccel, mpoucxoasume Ha CTaausX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YeHUE MEHo3a.



['ameTorenes — mporecc 00pa3oBaHMs TOJIOBBIX KIETOK Yy >KHMBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHuKH. OO0pa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOrEHE3). OMOpPHUOHAIBLHOE pa3BUTHUE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
IpoOieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTHe. TUITbI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeMpsMoe (JIMYuHOYHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JlemoHcTpanuu:

Tabmuupr 1 cxembl: «DoOpMbl pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii 1ukiny, «Permukanus JJHK», «Muto3y,
«Meiioszy, «IIpsamoe u HenpsiMoe pa3BuTHE», «['aMeTOreHe3 y MIIEKOMUTAIOIINX
1 4eNloBeKa», « OCHOBHBIEC CTaAUU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJICKOIIUTAIOWIETOY», <«SliueKkneTka MieKonuraromero», «Kapuoknues B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAasI MOJAENb-aNIUIMKaus «JleleHue KIeTKny,
Mozens JIHK, Monens MeTtada3Hoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHnas pabora Ne 3. «HabmoneHne MuTOo3a B KJIETKaX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHas padora No 4. «M3yueHue CTpOeHHUs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOTMpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. lcropus pasButus reHeTUKH. Ponb
IIUTOJIOTUH ¥ ASMOPUOJIOTUU B CTAHOBJIEHWM TE€HETUKH. BKiaj poccuiicKuxX u
3apyOeXHbIX  Y4Y€HBIX B  pa3BUTHE TEHETUKH. MeEToIbl  T'€HETUKH
(ruOpuI0NOTHYECKU,  IUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUYECKU).
OcHOBHbIE TEHETUYECKHE TOHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMaxX CKpEIIUBaHHM.

3aKOHOMEpPHOCTH  HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MOHOTHOpHUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUIOB



nepBoro nmnokojieHus. I[lpaBuwio HOMUHUPOBaHUA. 3aKOH PACIICTUICHUS
npu3HaKoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO  HAaCJEJIO0BAHMS
npu3HakoB. [luToreHernyeckrue OCHOBBI JIUTHOPUTHOTO  CKpEIIMBAHHUS.
AHanmsupyomnee CKpellBaHUE. Hcnonp3oBanue aAHAJIM3UPYIOLLETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOU.

CuemienHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHMI0 TeHOB. HapymieHue cuemieHuss T'€HOB B
pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.

['enetnka nona. XpoMOCOMHOE ONPEAEIECHUE TT0Ia. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['OoMoraMeTHele U TeTeporameTHble OpraHusmbl. HacienoBanue
[IPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHYnBOCTS. Bunet  u3MeHuMBOCTH: HCHACJIEACTBEHHAs] U
HacleACTBeHHad. Poib cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psan U
BapuanMoHHass kpuBas. Hopma peakuuu mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOM
W3MEHYMBOCTH.

HacnencrBenHas, uiam reHOTUNMYECKAs,, U3MEHUUBOCTh. KoMOMHaTUBHAsS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaiuii:
FE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacTora ¥ NPUYUHBI MYyTalUH.
Myrtarensnble (QakTopbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEICTBEHHOMN
n3MeHunBoctu H. M. BaBuiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTUYeCKU, OIM3HEIOBEIN, LIMTOreHETUYECKUM,
OMOXMMHUYECKU, MOJIEKYJIApHO-TeHeTuYecKuil. COBpPEMEHHOE ONpeeTeHue
FE€HOTHUIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
noMompio IIIIP-anamm3a. HacnencTtBennble 3a0ojieBaHUs YeIOBEKA: I'CHHBIC
0ome3Hn, OOJIE3HN C HACJIEICTBEHHON MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. ComaThueckue M TreHepaTuBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, JTUATHOCTUKH, TPOPUITAKTUKY U JICUCHUS
reHeTH4ecKuX Oome3Hel. MeanKko-TeHeTHUeCKOe KOHCYJIbTUPOBAHHE. 3HAUCHUE
MEIUIMHCKOW TE€HETUKH B NPEAOTBPALICHUM M JICUCHUM TIECHETUYECKUX
3a001€BaHUH YeIIOBEKaA.

JdeMoHcTpanuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u  cxeMbl: «MOHOTMOPUIHOE  CKpEIIMBAHME U €r0
IUTOTC€HETUYECKAs! OCHOBA», «3aKOH PACIICIUICHUS W €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JluruOpuaHoe  CKpeniuBaHuE,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUM», «Meho3y,
«B3auMopnencTBue ajieNnbHBIX TEHOBY», «l'€HETHYeCKHe KapThl PACTEHHI,
KUBOTHBIX U YeJIOBEKa», «I'eHeTukKa moya», «3aKOHOMEPHOCTH HACIIEIOBaHUs,
CUEIUNIEHHOro ¢ moiom», «KapuoTtumbl 4YenoBeka M KUBOTHBIX», «Bumsl
U3MEHYUBOCTHY, «MoaudukamonHas u3MeHIUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpymni KpoBu», « MyTaliMoHHAs ©3MEHYHBOCTH.

ObopynoBanue: MOAEIU-aNIUIMKaIUU «MOHOTHUOPUIHOE CKPELIMBAHUEY,
«Hemnonnoe nomuHupoBaHue», «Jlurubpuanoe ckpeuuBanue», «llepexkpécr
XpOMOCOM», MUKPOCKOI M MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu
(bOpMBI KPBUIBEB U OKPACKH Teia), repoapuii «['opox moceBHOI».

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaToOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(QHIIbI Ha TOTOBBIX MUKpPOIIpErapaTaxy.

Jlabopatopnas  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlabopatopHasi pabota Ne 7. « AHaIU3 MyTaluil y Apo30(Uibl Ha TOTOBBIX
MHUKpOIIpEnapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHHWEe W aHaIU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cesiekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOoXkKACHUE CENEKLIUN U JIOMECTUKALIMSL.
VYyenne H. WM. BaBunoBa o IeHTpax MNPOUCXOKIACHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbIi U MHIUBUIyJIbHBIA OTOOPBI
B CEJIEKIIMM PAaCTeHUH M KUBOTHBIX. OLIEHKA 3KCTepbepa. bim3kopoacTBEHHOE
ckpernuBanue — WHOpuauHT. Yucrtas nauHuUs. CKpelMBaHWE YWCTHIX JUHUU.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzauuss M e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJIyYEHHUE MOJIUILUIONIOB. JIOCTMKEHUS CEJIEKLIUHA PACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOJIOTHS KaK OTpaciib MPOU3BOJCTBA. ['€HHAss MHXKEHEpHsl. JTallbl
co3nanusi pekomOunantHod JIHK u TpaHcreHnsix opranu3zmoB. Kierounas



nHxeHepus. Kiietounble  KyabTypbl. MHKPOKIIOHAIBHOE  PAa3MHOXKECHUE
pacrenuid. KioHuUpoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U 3Thuyeckue mpodiembl. MO — reHeTudecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbr 1 cxembl: kapta «lleHTpbl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl gomamHuxX KUBOTHBIX», «CopTa
KyJIbTYpPHBIX pacTeHuit», «Otmanénnas rubpummszaius», «PaboTel akameMuka
M. ®. UBanoBay, «Ilomummonaus», «O0bEKTb OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JAWKUX (opM H
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHble U NIpaKTHYECKHE PAdOThI:

Okckypeust «OCHOBHBIE METOAbI U JIOCTHMIKEHHS CEJEKLIHMH pPACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCIBITATENBHBI Y4acTOK, B TEIUIMYHOE XO35AMCTBO, JAaOOPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[Ipenmochuikn BO3HMKHOBEHMS 3BOJIIOIMOHHOM TEOPUHU. DBOJIOLUOHHAS
Teopust U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOMIONMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMM. [laleOHTOIOTHYECKHE: TIOCIEA0BATEIBHOCTD
HOSIBJICHUSI BUJOB B MAaJECOHTOJOTHYECKOW JIETONHUCH, MEPEXOAHbIE (DOPMBI.
buoreorpaguueckue: cxoACTBO U paznuuue ¢GayH U QIoOp MaTEPUKOB U
OCTpPOBOB.

OMOpPHOIOTHYECKHE: CXOACTBA M Pa3Inyusi AMOPUOHOB pa3HbIX BHUIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBbIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTeH y BCEX
OpPraHU3MOB.

OBomonmonHas teopusi Y. JlapBuHa. IlpeanochulKu BO3HUKHOBEHUS
JapBUHM3Ma. J[BIKYyILME CHUJIBI 3BOJIOUMHU BHUIOB 1o [lapBuHy (M30BITOUHOE



pa3MHOXEHUE  MpHU OrPaHUYEHHOCTH  PECYpPCOB, HeonpeaeaeHHas
M3MEHYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonuu (CTI) u e€ 0CHOBHbBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tonynsius Kak equHUIA BUA U 3BOJIOLUY.

JIBrxymre cuiibl ((paxkTopbl) 3BOIIOLMH BUAOB B IPUPoAe. MyTallOHHBIH
npolecc U KOMOMHATUBHAS M3MEHYMBOCTh. [lomymsiimoHHble BONHBI U Apeid
redoB. M3onsuus u Murpanusi.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMHA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoO0aeHHOCTh OPTaHKW3MOB KaK pe3ynbTar 3Boiouuu. lIpumeps
MPUCTIOCOOICHU y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanme. Kpurepuum Buuma. OcHOBHbIE (QOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomorusi. dopmel  3BOIMIONMU:  (pUiIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napajuiesibHas. HeoOpatuMocTh 3BOMIOLHUN.

Hponcxomz[eHHe OT HCCIICHUAIIN3NPOBAHHBIX IIPCAKOB.
[Iporpeccupyromas cnenranu3anusa. AJanTUBHAS paJndalinsl.
JdemoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIK TO3BOHOYHBIX JKUBOTHBIX», « ApxeonTepukcey, «Dopmbl 60prObI 3a
cymectBoBanue», «EctecTtBennbiii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHui», «MHuoroob6pasue nopoJ KABOTHBIX, «ITormynsiuumy,
«MyTanmoHHas U3MEHUUBOCThY», «ApoMopdo3sly, «Mauoanantauumny, «O01mas
nereHepauus», «JBuxKymme cuiabl 3Bofonun», «Kapra-cxema wapiuipyTa
Iy TEIIECTBUS 4. JapBuHay, «bopbba 3a CYLLECTBOBAHUE),
«IIpucnocoOsieHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUEY,
«IKOJOTUYECKOE BUI00OPA3OBAHUEY.

O6opynoBaHKe: KOJUICKIIMSI HACEKOMBIX C Pa3IMUHBIMU TUIIAMU OKPACKH,
HA0Op TUIOZOB U CeMsIH, KoJuleKius «lIpruMepbl 3alUTHRIX PUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIC HAMPABIICHUS dBOJIIOIIUNY, O0BEMHAS MOJIETTH
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, Koyuiekius «DopMbl COXpPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX W pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLITLEB U
OKpAacku Teja).



JlabopaTopHble M MpaKkTHYecKHe PadoThbI:

JlabopatopHuas padota Ne 1. «CpaBHEeHHE BHIIOB MO MOp(]oIornyeckomy
KPUTEPHUIO).

JlabopatopHast pabora Ne 2. «Onucanue nMpucrnoco0IeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUA O 3apOKICHUMU KU3HU. HayuHble rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 M MaHCIepMUA. XUMUYECKas
ABOIONMS. AOUOTEHHBIA CUHTE3 OPTaHMYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW HsBomtonuu. HavanbHbie
sTambl Ouonornueckoit sposroruu. [mmoreza PHK-mmpa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKH U UX
sBOJIONMS. POPMHUPOBAHME OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxei. Apxeuckas u
nporepo3oiickasg 3pbl. [laneos3oiickas 3pa U €€ mNepUOIbl: KEeMOpPUKCKHIA,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3olickags »3pa ©W €€ Tmepuojabl: IAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCTHKa KIMMATa U T€OJIOTUYECKUX MPOLECCOB. OCHOBHBIE ITAITbI
ABOJIIOIIMU PACTUTEIBLHOTO U KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUN U
XKUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIONMSL  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YelaoBeka. Mertoasl  U3ydYeHHUS
anTtporniorene3a. (CxoactBa M pa3nuyus  4YEJIOBEKA UM YKUBOTHBIX.
CucremaTrnuecKkoe MoJjJ0KEHNE YEIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
M3MEHYMBOCTh M €CTECTBEHHbIM 0TOOp. OOmiecTBEeHHbI 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJIUN TPYyAa, MBILIJIEHUE, PEYb.

OcHOBHBIE CTaAUM M BETBU HBOJIOLMHM YEJIOBEKA: aBCTPAIONHUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbiil. Haxonku MCKOITAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1aCTh PacIPOCTPAHEHMS], 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: E€BPOIMEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUAbHAs), MOHTOJIOU]IHAS
(a3uarcko-amepukaHckas). YepTel NPUCTOCOOJIEHHOCTH  MPEACTaBUTEINICH



YEJIOBEYECKHUX pac K YCIOBHUSM CYIIECTBOBaHUA. ENMHCTBO 4e€lIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxemul: «Bo3unkHoBenne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIIETKay,
«IIpokapuotnueckas kinetka», «CoBpeMeEHHas CUCTEMA OPTaHUYECKOTO MHUPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOIO 4YeJIOBEKaY, «/peBHenmme moan», «Ipesaue moan», «llepBoie
COBPEMEHHBIE JIIOIN», «HeII0BEeUECKUE pachly.

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEAHAEepTaablla, KPOMAHbOHIIA), CIECNKU WM
M300paKeHHsI KAMEHHBIX OpYAUI MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TeoXpOHOJOTMYEecKas Ta0auIa, KoJIeKIus «Dopmbl
COXPaHHOCTH UCKONAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktruueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHHI
Y )KUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi « IBOJIONNS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBIN WIIM KPaeBEeIUECKUI My3€ei).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.

OKOJIOTUSI KaK Hayka. 3aJayd H  pas3deibl JIKOJOrMu. MeToasl
AKOJIOTUYECKUX UCCIIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJIOBEKa.

Cpenbl oOUTaHMsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUBCHHAS,
BHYTPHUOPTaHU3MEHHASI.

Okosornueckue ¢akropsl. Kinaccupukanus 3K0JIOrHUECKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKHE M aHTPOINOreHHbIE. JleWCTBHE HKOIOTUYECKUX
(hakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dotonepuoausm. IlpucrnocobneHuss opraHU3MoOB K JCHCTBUIO aOHOTHYECKHUX
dakTopoB. buosiornyeckue puTMsI.

buotnueckue  ¢akropel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBUIA:
KOHKYPEHIIUS, XHUIHUYECTBO, CUMOMO3 u ero ¢opmbl. [lapazutusm,
KOOoTeparnus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHHYECTBO).



AMeHcanu3M, HeWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEePUCTUKU monyisanud. OCHOBHBIE MOKa3aTeln
MNOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuka 4uCI€HHOCTH MOMYJISIIUUA U €€ PETyIIsIIus.

JemMoHCcTpanum:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipupoansie 30Hb1 3emnny», «Cpeasl OOuTaHuUs
opranusmoBy, «®Portonepuoauzmy, «llomynsauum»y, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISUK HHPy30puu-TyPenbrn», «[Iumesbie menm.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatopnast pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH PACTCHUIA
U3 Pa3HBIX MECT OOMTAHUS.

Jlabopatopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas padora Ne 2. «Iloacuér NMIOTHOCTH MOMYJSIUN pPa3HBIX
BUJIOB PACTCHHIN».

Tema 4. Coo01mecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo01iecTBO Opranu3mMoB — O0uolLeHo3. CTpyKTyphl OHOLIEHO3a: BUAOBas,
MPOCTpPAHCTBEHHAs, Tpoduueckas (muiueBas). Buabl-momuHantel. CBsi3u B
ouoneHose.

Okosornueckre cucrembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3IKOCUCTEMBI: TMPOIYIIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeHIeCTB M TMOTOK DJHEPrud B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTeJM  JKOCUCTEMBI: OWOMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MUPAMHJIBI: MPOIYKIIUU, YUCICHHOCTH, OnMoMacchl. CBOMCTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETYJIsilius, pa3BuTe. CyKueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. OIJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUMCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE  KOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak daktop ycToumBOCTH 3KOocucTeM. CoxpaHeHUe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. . Bepnaackoro o 6uochepe. ['panuiibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero Qynkiuu. OcoberHHoctn Ouochepsl Kak
rJI00ahHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTbl BemiecTB W OMOT€OXMMUYECKHE IHUKIBI 3JIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHuE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHooOpa3msi Kak  oOcHOBa  yctoWumBocth  Ouocdepr. OcHoBa
PaAlMOHAIIBHOTO YTPABICHUS MPUPOAHBIMU PECypcaMu M UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxeMmsl: «lIumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobiectBay, «llenu nuranusy, «IKONIOTHUYECKass MHUPAMUJIAN,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTIO  JIecay,
«JKOCHCTEMA XBOMHOIO Jieca», «bHOIIEHO3 BOJOEMA», «ATPOLEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BaxHeinmme
WCTOYHUKH 3arps3HEHUs] BO3JlyXa W TPYHTOBBIX BOI», «llouBa — BakHelIas
coctaBsitonas  Ouocdepbr», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaaMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO0mas
CTpYyKTypa O6uocdepb», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B ouochepe», «KpyroBopot azora B
IPUPOJIEN.

O6opynoBanue: Moienb-anTuIMKanus « TuuyHbie OMOLIEHO3bIY, repoapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorneHos3y», «Bpenutenn
BOXHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOoapuul W  KOJUICKIIUU
pPacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM SKOJIOTHYECKUM TPYIIam
omHoro Buma, Kpacmas xkuura Poccuiickoii ®enepanun, H300paKeHUs
OXpaHsSIEMBbIX BHJIOB pacTeHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHI

Cornacao ®I'OC COO, ycranaBinuBaroTcs TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUSI OOYYAIOIIMMHCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCHICKON TPa)XJaHCKOM HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIbHOCTH M CaMOOMNPEJEICHHUI0, HAJTUYUEe MOTHUBALMM K OOYYEHUIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YyOEXKICHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAULUNA Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CIOCOOHOCTh  OOyYaroIIuXcs
PYKOBOJCTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYLUIUMHU CUCTEME OMOJIOIMYECKOro oOpa3oBaHUsl, HaJIMuUe
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
YKU3HCHHBIC IIJIaHBbl.

JIngHOCTHBIE pE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOTHs TOCTUTAOTCS
B €JUHCTBE y4e€OHON M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBUM C
TPaIULIMOHHBIMU POCCUHCKUMH COLHOKYJIBTYPHBIMH, HCTOPUYECKUMU U
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MPaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLEeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTUS, PA3BUTHSI BHYTPEHHEW NMO3WLIMH JTUYHOCTH,
MMaTpUOTU3Ma, YBAXKEHHMS K 3aKOHY M NIPaBOINOPSAKY, YEJOBEKY TpyAa U
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOILIEHUS K
KyJIbTYPHOMY HacJIE€IWI0 W TPaguUUsM MHOTOHAIMOHAIBHOIO Hapozaa
Poccuiickon @enepanuu, Npupoae U OKPYKAIOIIEH cpeae.

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUSA Y4yeOHOro mnpeamera «bHUONOTHUN»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM IIEHHOCTSM POCCHUUMCKOrO OOIIecTBa,
pacliMpeHre >KU3HEHHOIO OIbITa W OINbITa JESITENBHOCTH B IPOIECCE



peanu3alui OCHOBHBIX HAINpAaBJICHUN BOCHUTATENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:k1aHCKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3ULIMU  OOYy4YaloIIerocss — Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 00IIeCTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU TPU CO3JAaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MMO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENESATh COOCTBEHHYIO IMO3UIMI0O IO OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

yYMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTIMH
Y COIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOI'O BBLIMIOJHEHUS
y4eOHBbIX, MO3HABATENbHBIX U HCCJIENOBATEIbLCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOIIEHUSI K MHEHUIO OIIMOHEHTOB MpPHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHNUS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBOXKEHUS K CBOEMY HAapoOAy, YyBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpai, cBOKO PoauHy, CBOM S3bIK M KYyJIbTYpY,
MPOIJIOE U HACTOSIIEee MHOMOHAIIMOHAILHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
IpPUPOJIbI, JOCTHXKEHUsAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyXe;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAaHOBJICHUE U
pa3BuUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OUOJOTUM B TO3HAHWU 3aKOHOB
PUPOJBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy)KeHUI0 u 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMUTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEeMEUHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHMMAaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
[IEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KA4€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  TUTaHWE, COOJIIOJICHUE TUTHEHWYECKUX TpaBUJ U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, peryjspHas Quzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTH TPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30IacHOr0 TOBEICHUS B CHUTYalUSX, YIPOXKAIOIMIMX 3I0POBBIO U KU3HU
JIIOCH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynoTpeOmneHust ajaKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIA0JIIO0HE;

FOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTHUYECKOW U COLMAIbHOMU
HaIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TaKylO ACSTEIbHOCTD;

WHTEpEeC K pa3inuHbiM cdepaM MnpodhecCHOHANBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOP Oyayuieit npodeccun U peann30BbIBaTh
COOCTBEHHBIC KU3HECHHBIC TUUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KAaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUSI;



MOBBINICHUE YPOBHS HKOJOTHYECKON KYJIbTYPhI: TPHOOPETCHHE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OILIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpY>KaroILlEn CpeIbl;

OCO3HaHMUE TI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BAaTh MPUOOPETAEMBbIE MPU H3YYEHHH OWOJIOTUHU
3HAHUST U YMEHHUS TpPU PEUICHUU MPoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HAIIPaBJICHHBIX HAa COXPAHEHHUE PABHOBECHUS B JKOCHUCTEMAX, OXpPaHy BHJIOB,
aKOCcHCTeM, Orocdeps);

AKTUBHOE HENPUATHE JCUCTBUW, NPUHOCAIIMX BpPEI OKpYKarOIIEH
IPUPOAHON CpeJie, YMEHHE TPOTHO3UPOBATh HEOIAroNpUsTHBIE SKOJIOTUUECKHE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJU4he PAa3BUTOIO  SKOJOTUYECKOIO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpPBhI, OIbITa JACSITEIBHOCTH SKOJIOTMYECKOW HaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCA UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATIBLHOMN
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTHYECKO!N HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJIBTYPhl KaK Cpe/ICTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMaHUe crhenuuKy OHOJIOTMH KaK HayKd, OCO3HAaHHS €€ pojii B
(GbopMHpPOBAHNN PAIIMOHATEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO11ecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM M peleHur MnpoOaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIO0AIBHBIX HKOJIOTHYECKUX MPOOIeM
u obecredeHHs Tepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIMOHAIBLHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHMOJOTHYECKMX 3HAHUUW B LEIIX
MOBBIIICHHUS] OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAaMOTHOCTH  OOydYaroIuxcs,
(GopMupyemoii pu U3y4eHu OMOJIOTUY;

MMOHUMAHUE  CYIIHOCTH METOJOB  IIO3HAHUSA, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIn3a U OOBSICHEHMSI SBJICHUN OKPY’KAIOLEro MUpPa U MPOUCXOALUINX B HEM
MU3MEHEHUH, YMEHHE JIeJIaTh 0OOCHOBAHHbBIE 3aKIIOUYEHHS HAa OCHOBE HAyYHBIX
(paKTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEIbIO OJTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalHAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO JEATEIBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOCHUS ~ Y4eOHOTro  IpeaMmera
«buonorus» BKIIOYAIOT: 3HAYMMBIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJaromuxcst  MEXKIUCIHUTUIMHAPHBIE  (MEXKIIPEAMETHBIC)  OOIIeHAYyYHBIC
MOHATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (pakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOJCHHE, N3MEpEHUe,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHBbIE  y4eOHbIE  JCUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHUKATHBHBIE, PETYJISTUBHBIE), OOECICUUBAIOIINE
dbopmupoBaHre (PYHKIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOW KOMIIETEHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIe ICHUCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

MertanpenMeTHbIe Pe3yiabTaThl OCBOSHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl TOJHKHBI OTPAXKATh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOrnuecKmne AeicTBUS:



CaMOCTOSTENIbHO  (opMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILUICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu(ukaiuu, 00O0OIIEeHMs), PACKPHIBAThH
CMBICJT OHMOJIOTMYECKHX TOHATUH (BBIICIAThH WX XapakTEepPHBbIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MOHATHSIMH ),

OTpeNeNsaTh 1LeNN NEATeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHUTH PE3yJbTaThl JAESTENBHOCTH C TOCTaBICHHBIMU
HEISIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBSICHEHUS (DAKTOB W
SBJICHUU KUBOU IIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEUUH PA3HOTO POJIa, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOIIHUXCS
MaTepHaATbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh, OIICHUBATb COOTBETCTBUE
PE3yNbTATOB LIEJISM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBaTh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCIEI0BaATEIbCKHE JeHCTBUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATeIbHOCTH, HaBbIKAMHU  paspelieHuss npoOJjieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

UCIIOJIb30BaTh PA3IUYHbIC BUJBI JEATEIBHOCTH IO TMOJTYYECHUIO HOBOTO
3HAHWS, €r0 HMHTEPIIpPETaIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/TaHUH YICOHBIX M COITUATBHBIX TIPOCKTOB;

dbopMHupOBaTH  HAYYHBIM  THN  MBIIIICHUS,  BIAJAETh  HAYYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJjadyll B 00pa30BaTEIHHOU
NESTETbHOCTH U KU3HEHHBIX CUTYAIUsX;



BBISIBIIATh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI VIS JT0Ka3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYyYECHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATH 1EJICHANPABICHHBINA MTOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh TIEPEHOCHUTHh 3HAHUS B TO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTh
KU3HEICATCIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmanueii:

OpHEHTHPOBAThCSA B PA3NMUYHBIX HMCTOYHUKAX WHPOpMaruu (TEKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOJIOTHYECKUX
CJIOBApsAX M CIPABOYHMUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B HHTepHeTe),
aHATM3UPOBaTh HMH(POPMANIUIO PA3IUYHBIX BHUAOB W (OPM TPEACTABICHHS,
KPUTHYECKH OIIEHUBATH €€ JOCTOBEPHOCTH M HEPOTHBOPECUNBOCTH;

bopMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIC METOIbI IPU MTOUCKE U
oTbope Ouojornueckor wWHQpOpMAIMK, HEOOXOAMMOM ISl  BBITOJHEHUS
y4eOHBIX 33J1a4;

MpruOOpeTaTh OMBIT MUCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPYy aKTHBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TpEICTaBICHUS
Oouosiornyecko wuHpopManuu (cxembl, rpaduKd, gUarpamMMbl, TaOIHIbI,
PUCYHKH U APYTOE);

WCIIONIh30BaTh HAYYHBIM S3BIK B KadeCTBE CPEACTBA MPHU paboTe C
Oouonornyeckod wuHGOpMAIUEH: TPUMEHSATh XUMHYECKUE, (U3NUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQZICTh ~ HABBIKAMH  pACIO3HABAHUS W 3alUThl  WHGOOpMAIIH,
nH()OPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€ICTBUSIMU:

1) oOmenne:



OCYIIECTBJISITh KOMMYHHMKAaIlMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JAMAJOre WM JAUCKYCCUHM MO CYIIECTBY OOCYKIaeMOM TeMbl
(ymeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBaTh CYXXJCHUS OTHOCHTEIHHO
BBITIOJIHEHUS MPEJIaraéMoi 3a1auu, YYUTHIBATh UHTEPECHl U COTJIAaCOBAHHOCTD
MO3UIMHI APYTUX YYACTHUKOB JUAJIOTA UK TUCKYCCUN);

pacrio3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIICHUSA, MOHUMATh 3HAUYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYalIUH,
YMETh CMSTYaTh KOHMIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIIEHHS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpPEeHUsl JPYTUX JIOJIe, TMPOSBIATh YBAXUTEIbHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyTupoBaTH CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1eATEeJIbHOCTD:

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYyaIbHOM pabOThl TpH  PpPElICHUH OHOJIOTMYECKOW  MpOOJIeMBl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIIOBBIX dhopm
B3aMMOJICUCTBUS MPU PEIICHUH YYEOHOMU 3a/1auu;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX JCHCTBUM ¢ yuy€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO UjieHa KOJIJICKTUBRA;

OPUHUMATh 1EJIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKECHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKJIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh Ka4€CTBO CBOETO BKJIAJa M KaXJIOr0 y4YacTHHUKA KOMAaH/bl B
oO1uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSM;

npeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATErMYECKOe IOBEICHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaeHNe YHUBEPCAJIbLHBIMU PeryJsiTUBHBIMHU A€CTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUUECKWE 3HAHWS MJI BBISABJICHHUS MPOOJIEM M HUX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM I1IE€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JACHCTBUSIX M MOCTYMKAX [0 OTHOIIEHUIO K )KUBOUW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIbHYK)  JIESITEIbHOCT,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEHICHUsT MpoOJeMbl €  YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpATh paMKd  y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TIPOSIBICHUIO IIMPOKOU IPYAUIIMU B
pPa3HBIX 00JIACTSIX 3HAHHM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJI€Th HAaBBbIKAMHU IIO3HABATEIbHOM peQIeKCUH KaK OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI PeIICKCUU NIl OLICHKU CUTYyallluH, BEIOOpa
BEPHOI'0 PELICHHUS;

yMETh OIIEHHWBATh PUCKA UM CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHWXKEHUIO;

MPUHUMATh MOTUBBI W ApPryMEHTHI JIPYTUX MPU aHaJIM3E PE3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

NpUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpUHUMATh MOTHUBBI W ApPryMEHTHI JPYTHX MpU aHaJM3e pPE3yJbTaTOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIIUOKHU;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIMU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo OGuonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s  y4eOHOro mpeaMeTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
UHTEpNpEeTallMd ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIBI AEATEIBHOCTH IO



MOJIyY€HHI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTyallMsIX, a TaKXE€ B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
Oouonoruei. B mporpamme npeaMeTHbIE Pe3ysbTaThl MPECTABIEHBI M0 ToJaM
00yueHus.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buomorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTUU B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
pPOCCUHCKUX H 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHUE OHOJIOTHH,
(YHKIIMOHAIBHON TPAMOTHOCTH Y€JIOBEKa ISl PEIICHUSI )KU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COJECpPKAHUE OMOJIOTMYECKHX TEPMHHOB U TOHSATHUM:
KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpallleHue
SHEPruv), romMeocTa3 (camoperyssiuus), YpPOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOU3BECHUE (penpotyKuus), HaCJIEJCTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHUE H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAsl JOrMa MOJEKYyJIspHOW Ouosorum), 3axonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 HeHTpax MHOT0oo0pa3us u
MPOUCXOXKJIEHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
TPaHUIbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0AeHHUE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OPraHU3alus U IIPOBEICHHE
OMOJIOTUYECKOTO  AKCHEPUMEHTa, BBIJIBM)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYUYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBLICNATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
MpolieccoB: 0OMEHa BELIECTB U MPEBPAILCHUS YHEPTUHU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHMS, WHIWBHIYyaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJTyYeHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS ITPAKTUUECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbl0 obOecriedeHus] Oe30MacHOCTH CBOETO 3/70POBbS U 3I0POBbS
OKpY)XAIOIIMUX JIIOJeH, COOJIOACHHMS HOPM TIpPaMOTHOTO TOBEICHUS B
OKpY’Karollel MpUpogHON cpesie, TOHUMaHUEe HEOOXOAUMOCTH HUCIIOIb30BAHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH JUIsl pallOHATIBHOIO
MPUPOIOTIOTIH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJauyd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMIOJHATH J1a00OpaTOpHBbIE U MpaKTUYECKue padOThl, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETHUPOBATH HH(OOpMAIUIO
OMOJIOTHMYECKOTO COJEpKaHUsS, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHUS W3
pa3IUYHBIX MCTOYHUKOB (CpeACTBA MaccoBOM HWHGOpMANWK, HAYIHO-
MOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUMN B
OuoNOTHUH, MEUITMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO HMCTIOJL30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmMeTta «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CUCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUpPOBAaHWUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCUIMCKHX H 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHUE PACKpBIBATh COACPKaHUE OMOJOTUYCCKUX TEPMUHOB U TIOHSITHIA:
BUJI, TOMyJsuus, TEHOPOHJ, OHBOIIOLUMS, IBIWKYIIUME CWIbl (PaKTOpHI)
ABOJIIOLINH, PUCTIOCOOJICHHOCTD OpraHu3MOB, BUI000pa3oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
LeTIH MUTaHUs, SKOJIOTUUeCKas MupaMuaa, OMoreoreHos3, ouocdepa;

YMEHHE H3j1araTh OWOJOTHYecKHe TeopuHu (PBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIONNH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBICHUN U
myteit apoonnn A. H. CeseprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIpEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

YMEHHE BIIaJICTh METOIaMH HAyYHOTO ITO3HAHUS B OMOJIOTUH: HAOJIOCHIE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBICHUN, OpTraHU3AINSI U TIPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXKIY UCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOJYYCHHBIX



PE3yNbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYHNIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJOB, MOMYJSAIUNA, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOIIeHO30B M HSKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
W3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BU000pa3oBaHus,
PUCIOCOOJICHHOCTH OpPraHUW3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, II€pEHOCa BEIIECTB U TIOTOKA DJHEPrUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUN B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe;

yMEHUE MTPUMEHSTD MMOTYYEHHBIC 3HAHUSA JIJIS1 OOBICHEHHSI OMOJIOTHICCKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KHU3HU C LEJIbI0 oOecriedeHus: OEe30MacCHOCTH CBOETO 37I0POBbSl U 3/10POBbSA
OKpY)KaIOIUX JIIO/IeH, COOJIOACHWS HOPM TpPaMOTHOTO TIOBEACHUS B
OKpY’Karolel MpUpogHOIN cpee, TOHUMMaHUe HEOOXOAUMOCTH HCIIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOU onoJsioruu TS PALMOHAIILHOTO
IPUPOIOIIOIH30BAHUS;

YMEHHUE pellaTh JJIeMEHTapHble OHOJOTUYECKHE 3a7aud, COCTaBISATh
CXEMBI IIepeHOoca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1IE€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
npaBuiia npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HMHTEPIPETUPOBATh HHQPOPMAIHIO
OMOJIOTUYECKOTO COJIEpKAHUsS, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX MCTOYHHUKOB (CpEACTBA MAacCOBOM HMHGOpMANHMK, HAYIHO-
MOMyJSIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOAIBHBIE AIKOJIOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYO
HO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO HCITIOJIb30BaTh MTOHSATUHHBINA ammapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHoBaHUE KoandecTBO 4acoB
dyeKkTpoHHbIE (LM (POBbLIE)
n/ pa3/ieJioB U TeEM KoHnTtpoJbHbie IIpakTH4eckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
I NporpamMmsbl padoThI padoThI
1 buonorus xak Hayka 2 0.5 bubmmorexa LOK
https://m.edsoo.ru/7f41c292
) JKuBble cucTeMsl U X 1 bubmuorexa [IOK
OopraHusanus https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUI COCTaB U g 1 bubmuorexa [JOK
CTPOEHUE KIIETKHU https://m.edsoo.ru/7f41c292
4 JKusuenesareapbHOCTE 6 bubnnoreka IIOK
KJIIETKH https://m.edsoo.ru/7f41¢292
PasmHoxenne n
5 WHIUBUAYaJIbHOE 5 1 bubmmorexa HOK
Y https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnengcTBeHHOCTE B
bubmmoteka [IOK
6 M3MEHYUBOCTH 8 1.5
https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
7 Cenekiusi OpraHU3MOB. 3 bubnmnoreka [JOK
OCHOBEI OHOTEXHOJIOTHA https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa [TOK

https://m.edsoo.ru/7f41¢292




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

HaumMmeHoBaHUE KoaundecTBO yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE PeCypchbl
NPOrpamMmel padoThI padoThI
| OBOIIOIOHHAI 9 1 bubmuoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3aukHOBEHUE U 56 OK
2 pa3BUTUE KU3HU 9 0.5 nommoreka I
https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel 1
3 R — 5 | bu6mmoreka [IOK
pyx https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa u
bu6mmorexa [IOK
4 JKOJIOTHYECKHE 9
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHoe Bpems 2 Bubnrotexa LIOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

KJIIeTku. Boma n

10 KJIACC
Ne KoandecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbie IpakTuueckue
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
/ padoTHI padoTHI
pecypchl
n
bubnnoreka IIOK
https://m.edso00.ru/863e612
| Buonorus B cucreme | 5
HayK https://m.edso00.ru/863e632
a
Mertoabl HO3HAHUSA
JKUBOU ITPUPOJBI.
[TpakTuueckast pabota No
bubmmoteka [IOK
1 «Mcronp3oBanue
2 1 0.5 https://m.edsoo.ru/863e612
Pa3IUYHBIX METOJIOB MPH 5
A3YYECHUU B
OHMOJIOTUYECKUX
00OBEKTOB»
bubmmoteka [IOK
Buonornueckue cucteMsl,
3 1 https://m.eds00.1u/863e656
MPOLIECCHI U UX U3YUYEHHE 4
N bubmuorexa [JOK
XUMHUYECKUHA COCTaB
4 1 https://m.edsoo.ru/863e674

€




MHHEPAJIBHBIC COJIU

benku. Cocras u

bubnuoreka LIOK

5 https://m.edsoo0.ru/863e6b7
CTpoeHHue OeIKOB 5
DepMeHTBI —
OMoJIOTHYECKIE
KaTaJn3aTopPhI.
Jlaboparopnas pabota No bubnuotexa [HOK
6 1 «M3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTaIUTUYECKOM 2
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMusIa3bl
WJIU KaTajasbl)»
bubnuorexa [JOK
7 Yrnerogapl. JIunuast https://m.edso0o.ru/863e687
0
bu6nuoreka [IOK
8 HyKICHHOBEIE KHCIOTHI. https://m.edsoo.ru/863e6d5
ATO E—
C
Hcropust 1 METOIBI bubnmnorexka HOK
9 HU3YYEHHUS KIETKHU. https://m.edsoo.ru/863e6e8
Knerounas reopus 8
10 Kretka kak nenoctuas
JKUBasi CUCTEMA
Crtpoenue bubmuoreka [JOK
11 IYKapUOTHUYECKOMN 0.5 https://m.edsoo.ru/863e6ff0

kietku. JlaboparopHas

https://m.edsoo0.ru/863e716




paborta Ne 2 «3yuenue
CTPOEHHUS KJIETOK
pacTeHuil, )KUBOTHBIX,
rpuboB U OakTepuii mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u ux
OIUCaHUE»

e}

12

OOMeH BeIEeCTB NN

bubnnoreka IIOK
https://m.edsoo.ru/863e766

MeTa00JIn3M c
bubnunoreka LIOK
doTocunTes.
13 https://m.edsoo.ru/863e7¢9
XeMOCHHTE3 g
bubmnoreka IIOK
14 7|
OHepreTHiccKuii 0omen https://m.edsoo.ru/863e7aae
Ku3HEeHHEBIN UK
KJIETKHU. [[eneHne KiIeTku.
Muro3. JIabopaTopHas
pabota Ne 3 bubnmnorexka HOK
15 «HabmroneHe MuTo3a B 0.5 https://m.edsoo.ru/863¢e7dc
KJIETKaX KOHYMKA 4
KOpEIIKa JIyKa Ha
TOTOBBIX
MHUKpOIIpenaparax»
16 Buocunres Oenka. bu6nuoreka [IOK

Peakuus MaTpuyHOro

https://m.edsoo.ru/863e796




CHHTE3a €
bu6nuoreka [IOK
Tpancisauus —
17 https://m.eds00.ru/863e¢796
onocuHTE3 O€eiKa .
Hexkierounsie hopmbr Bubmrorexa ITOK
18 https://m.edsoo.ru/863e754
JKU3HU — BUPYCHI 0
bubnnoreka IIOK
® https://m.edsoo.ru/863e81b
19 OPMBI Pa3MHOKEHUS .
OpraHu3MOoB https://m.edsoo.ru/863e831
e
bubnnoreka IIOK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
OO0Opa3oBaHue U Pa3BUTHE
MOJOBBIX KJIETOK.
Onno10TBOpPEHHE.
bubmmoteka [IOK
JlaGopatopHas paboTa Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «3y4yenue cTpoeHus p
[IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOIIpenaparax»
bubmmoreka [IOK
NunuBunyansHoe
22 https://m.edsoo.ru/863e843
pa3BUTHE OPraHU3MOB p
3 I'eneTnka — Hayka o bubmuoreka [JOK

HaCJICACTBCHHOCTH U

https://m.edsoo0.ru/863e8612




HU3MCHYNBOCTH

3aKOHOMEPHOCTH
HaCJICA0BaHUS bu6nuoreka [IOK
24 MIPU3HAKOB. https://m.edsoo.ru/863e887
MonorubpuaHoe 8
CKpEITUBaHUE
Jurndpumnoe
bubnnoreka IIOK
CKpelIuBaHue. 3aKOH
25 https://m.eds0o0.ru/863e89a
HE3aBHCHUMOI0 4
HaCJIeI0BaHMS IPU3HAKOB B
CuremnineHHoe
HACIICIOBAHUC
MIPU3HAKOB.
Jlaboparopnas pabota No
5 «zyuenue bubnmnoreka [JOK
26 pe3yabTaToOB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
Ipo30(hUIIBl HA TOTOBBIX
MUKpOTIpenaparax»»
I'eneruka moua.
bubmmoteka [IOK
HacnenoBanue
27 https://m.eds00.ru/863e8c6
MPU3HAKOB, CIETIICHHBIX 0
C MOJIOM -
V3MEeHYHNBOCTE. bubanoreka [JOK
28 0.5 1

Henacnencteennas

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




U3MEHYUBOCTb.
JlaGopaTopHnas pabota No
6. U3yuenue

MO TU(DUKAITOHHOM
W3MEHUYUBOCTH,
MOCTPOCHHUE
BapHAIlMOHHOTO psJa U
BapUAIMOHHON KPUBOI»

HacnencrBenHnas
U3MEHUYUBOCTb.
Jlaboparopnas pabota No

bubnnoreka IIOK

29 0.5
7. «AHanu3 mytanui y https://m.edsoo.ru/863e8efe
Jp030(UIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»
bubmuorexa [JOK
30 I'enernka dyemoBeka https://m.edsoo.ru/863e8d7
8
PesepBHBIi ypOK.
O0001IeHNE IO TEME
31 «HacnencTtBeHHOCTE U
N3MEHUYUBOCTH
OpTaHU3MOBY
bu6nuoreka [IOK
Cenekuust Kak HayKa 1
32 https://m.edso0.ru/863e921
mporiecc
4
3 MeToapl U AOCTHIKEHUS but6mmoreka [IOK

CEJICKLIUH paCTEHUN U

https://m.edsoo.ru/863e921




JKNBOTHBIX

4

34

BbuorexHosornsa kax
OTpaciib TPOU3BOJICTBA

bu6nuoreka [IOK
https://m.edsoo.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KIIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbie IpakTuueckue
Bcero U3y4YeHHust odpa3oBaTejbHbIE
/ padoTHI padoTHI
pecypcsl
|
. bubnnoreka IIOK
DBOJIONUS U METO/IBI €€
1 1 https://m.edsoo.ru/863ea20
U3YYCHUS .
Ucropust pa3Butus bubnmnoreka [HOK
2 MpeACTaBICHUIN 00 1 https://m.edsoo0.ru/863e957
HBOJIIOIIAN 0
bubnnoreka IIOK
3 MukposBontonus 1 https://m.edsoo.ru/863e9c¢1
(S
[Tonymanus kak
DJIEMEHTApHAS SAMHUIIA
BHUJA U DBOJIIOIIH. bu6nuoreka [IOK
4 JlaGopaTtopHnas pabota Ne 1 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHeHHE BUIOB 1O 6
MOp(}OIOTHUECKOMY
KPUTEPUIOY
JIBuoKyII1E CUITBI bubmmoreka [JOK
5 (omeMeHTapHbIe 1 https://m.edsoo.ru/863e9da

(baxTOpBI) IBOIOLUN

4




EcrecTBenHslIi 0TOOp 1

bu6nmoreka [IOK

6 https://m.edsoo.ru/863e9ed
ero Gpopmsl 0
Pe3ynbratrel sBOMIONNY:
MPUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BHUJ1000pa3oBaHueE.
7 JlaGopaTtopHnast pabota Ne 0.5 bubnmnoreka [HOK
2 «Onucanne ' https://m.edsoo.ru/863e9fde
PUCTIOCOOTIEHHOCTH
opraHu3ma u €€
OTHOCUTEIILHOTO
XapakTepay
bubnnoreka IIOK
Hanpasnenus u nytu
8 https://m.edsoo.ru/863e9c¢1
MaKpOdIBOJTIOIUN .
9 Heob6patumoctsb
HBOJTIOIUHN
10 HcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yYEHU
['unoTessl bubmmoteka [IOK
11 MIPOUCXOXKICHUS JKU3HU https://m.edsoo.ru/863eaSa
Ha 3emJie 6
PazBuTHe *K1U3HU Ha but6mmorexa [IOK
12 3emJie o 3paM U https://m.edsoo.ru/863eabb
nepuoiam e
13 OCHOBHBIE ATaIbI 0.5 bubmuorexa [JOK




9BOJIOINU
PACTUTEIBHOTO U
KHUBOTHOT'O MHpA.
[Tpaktudeckas padora Ne
1 «3yuenue
HCKOIIaeMBIX OCTATKOB
pacTeHUl U )KUBOTHBIX B
KOJUTEKIIUSIX )

https://m.edsoo.ru/863ea8b
C

COBpeMeHHaﬂ CHUCTCMa

bubnnoreka IIOK

14 https://m.edsoo.ru/863ea48
OpPraHUYECKOTO MUpa .

I DBOIONHS YEIOBEKA bubmuorexa [JOK
(arTpOmIOTEHE3) https://m.edsoo.ru/863eac2c
JBrKy1IME CUTIBI bubmnoreka IIOK

16 (paxTopsr) https://m.edsoo.ru/863ead4
aHTPOIOTreHe3a 4

17 OCHOBHBIE CTaIUU
9BOJIIOIIMH YeI0BEKa
YenoBeueckue pacel U

18 OPUPOIHBIE 4, EEITa 15011 bubnmorexa OK

PHPOA A H https://m.edsoo.ru/863eaeca?
yeJoBeKa
Pe3epBHBI ypOK.
O0001IeHNE IO TEME
19 «Bo3HUKHOBEHHE U

pa3BUTHE )KU3HH HA
3emiie»




20

DKon0rus Kak HayKa

21

Cpenpl oouTanus u
IKOJIOTUYECKUE (PaKTOPbI

bu6nuoreka [IOK
https://m.edsoo.ru/863eafec

22

AlGuotnueckue GpakToOpHbI.
JlabGopaTtopHnast pabota Ne
3. «Mopdonorudeckne
0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
oOHuTAHUY.
JlaGopaTtopHnas pabota No
4. «Bnusinue cBeta Ha
POCT U pa3BUTHE
YEPEeHKOB KOJICyCa»

0.5

bubnnoreka IIOK
https://m.edsoo.ru/863eb10

€

23

buotnueckue hakTopsl

bubmuorexa [JOK
https://m.edsoo.ru/863eb34
8

24

DKOJOTUYECKHE
XapaKTEePUCTUKU

MO YJISLIUH.
[TpakTrueckast padora Ne
2 «IToxcuéT IIOTHOCTH
MONYJISILANA Pa3HBIX
BUJIOB PaCTEHUII»

0.5

25

Coob1ecTBa OpraHu3MoB
— OHoIeHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46
a

26

DKOJIOTHYECKUE CUCTEMEI

but6mmoreka [IOK




(3KOCHCTEMBI)

https://m.edsoo.ru/863eb46
a

OCHOBHBIE ITOKa3aTeIn
OKOCUCTEMBI.

b K
27 DKOJOTHYECKHE 1 nommorexa [10
. https://m.edsoo.ru/863eb5Sfa
nupamuiel. CBoicTBa
skocucteM. Cykueccus
28 [IpupoaHbIe 3KOCUCTEMBI 1
AHTpomnore e
29 HTPOTIOTEHHBI |
KOCHUCTEMBI
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