I'ocynapcTBeHHOE 010/ IKETHOE 0011e00pa30BaTEIbHOE YUPEKICHUE
cpenusisi obmieoOpazoBarepHas mkoaa Ne 583
[Ipumopckoro paiiona Cankt-IlerepOypra
(T'BOY mkomna Ne 583 ITpumopckoro paiiona Cankr-IlerepOypra)
197373, Cankr-IletepOypr, mp. ABUaKOHCTPYKTOPOB, A0M 14, aut. A
ten./dakc 395-26-52, ten 395-26-52

PASPABOTAHA U IIPUHATA YTBEPKIEHA
[legarornyecknm CoBeTom IIpukazom nupekropa
I'BOY mkomer Ne 583 Tlpumopckoro paiiona I'BOY mkomsr Ne 583
Cankr-Iletepbypra [Mpumopckoro paiiona Cankr-IletepOypra
ot 28.05.2024 Ilporoxon Ne 16 ot 28.05.2024 1. Ne 537 -1
T _/A.B. Uepennnuenko/
Y eaotnion obmeme ®.1.0.
Ceprudurar
A« 0 BB o2 2005
[MTPUHAT

¢ yuérom MHeHUs CoBeTa poauTeneit
ot 28.05.2024 rona
npotokoa Ne 6

[MPUHAT

¢ yuérom MHeHHS CoBeTa 00yJaroIuxcs
ot 28.05.2023 rona

npotokon Ne 4

PABOYAS ITPOTPAMMA
(ID 4201184)

y4eOHBbIi npeamer
«buosorus»
s yyammxces 10(11) b kaacca
yuntenasi: lllesuenko H.A.
Ha 2024-2025 y4eOHbIii roj

Cankr-IlerepOypr, 2024 r.



IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpaMMsbl 10 OMOIOTHMH TEOPETUUECKYIO OCHOBY I OIPEEIICHUS [TOIX0/I0B
K (OpMHPOBAHUIO COAEpKaHUs ydeOHoro mnpenmera «buosiorus» COCTaBWIN: KOHLENTyallbHbIE
nosoxernnss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH 1€, coepKaHus, pe3yabTaToB O0y4eHUs U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKU BBIIYCKHUKOB, IOJIOKEHHMsSI 00 OOIIMX LEISIX U IPUHIMIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpelHero obmiero odpasoBanus B Poccuiickoii
Denepanuy, a TaKXkKe MOJ0KEHU 0 crenupuke Ononoruy, €€ 3Ha4eHUU B IO3HAHUM >KMBOW MPUPOIbI
U 00ecleyeHUu CyIEeCTBOBAaHUS uesioBeueckoro ooOuiectBa. COrjlaCHO HAa3BaHHBIM IOJIOKCHHSM,
oIpeJiesIeHbl OCHOBHBIE (DYHKILIUHU NPOrpaMMbl 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu naéT MpeacTaBieHUE O LeNsux, o0 olmieil crparerun oOydeHHS,
BOCIIUTAHUS U pa3BUTUs oOydaroluxcs cpeicTBaMu ydeOHoro mpeamera «buosiorus», onpenenser
00s13aTeNIbHOE TPEIMETHOE COAEP)KaHUE, €ro CTPYKTYpY, paclpelelieHHe M0 pas3jielnaM U TeMaM,
PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3yUEHHUSI YIEOHOro MaTepuaia ¢ yuéToM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA OOpPa30BaTENbHOIO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuXxCsl.

B nporpamMme 1o 6uosioruy Takke Y4YHUTBHIBAIOTCA TPeOOBaHMS K IJIAHUPYEMBIM JIMUYHOCTHBIM,
METanpeIMETHbIM U IPEAMETHBIM pe3yiabTaraM o0ydeHus B (OPMHUPOBAHUM OCHOBHBIX BHUIOB
y4eOHO-TI03HABATENILHON AEATEIbHOCTH/y4eOHBIX EHCTBUI 00YyJaIOUIMXCS TI0 OCBOCHHIO COJICPIKAHMS
OMOJIOTUYECKOTO 00pa30BaHMS.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBI YpOBEHb) pEANM30BAH MPUHIUI
IIPEEMCTBEHHOCTH B M3Y4YE€HUU OMOJIOruHM, Oiarojgaps yeMy B HEW MpOCMaTpUBAETCsl HAIPaBICHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO MMPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALMHA JIMYHOCTH, HKOJIOIMYECKOTO MBIIUIEHUS, IMPEICTaBICHUH O 310pOBOM
o0pa3e KU3HU M Oepe’KHbIM OTHOILEHHEM K OKpyXkaromel npupogHoit cpeae. [loaromy Hapsgy c
U3y4yeHHeM O0IEeOHOIOTHYECKUX TEOPUH, a TaKXKe 3HAaHUH O CTPOCHUU KUBBIX CUCTEM Pa3HOT'O paHra
U CYUIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX IMPOLECCOB B IporpaMMe MO OHOJOTHM YIEIEHO
BHHUMaHUE HMCIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUM B MMOBCEHEBHOM JKU3HM Ul PELUIEHUS MPUKIATHBIX
3aja4, B TOM 4ucIie: Npo(pUIAKTUKY HACIEICTBEHHBIX 3a00J1€BaHUN YeTI0BEKA, MEIUKO-T€HETUYECKOT O
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMS SKOJOIMYECKHM LIEJIeCOO00pa3HOro IOBEAECHUS B OKpY’Karoulen
IIPUPOJHON cCpele, aHalIW3a BIUSHHUA XO3AMCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSHUE
IPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHUE BHUMAaHHS K NPUKIATHOW HaIPaBIEHHOCTH
yueOHoro mnpenmera «buonorus» NpoIUKTOBAHO HEOOXOAMMOCTBIO OOecHeueHHsl YCIOBHM JUis
pelieHusl OAHOM M3 aKTyalbHbIX 3ajjad IIKOJIBHOIO OMOJIOTMYECKOr0 00pa3oBaHMs, KOTOpas
npeanoiaraetT (GOPMHPOBAHHE y OOYYAIOIIUXCA CIIOCOOHOCTH aJanTHPOBATHCA K HW3MEHEHHSM
JUHAMHMYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHe cpenHero ooOmero ooOpa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
obecnieunBaeT (OpMUPOBaHUE Yy 00yUAIOIIMXCSl IPEICTABICHUH 0 HAyYHOW KapTHHE MHpa, paclIupseT
1 0000IIaeT 3HaHUS O )KUBOU MPHUPOJE, €€ OTIMYUTEIHHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allu U
OBOJIIOIUM, CO3MAET YCIOBHSI JUIs: TIO3HAHUS 3aKOHOB JKMBOH TpUPOABI, (OPMHPOBAHUS
(YHKIIMOHAJILHON IPaMOTHOCTH, HAaBBIKOB 3710pOBOr0 M 0€30MacCHOr0 o0pasa *KHU3HH, 3KOJIOIHYECKOTIO
MBILIEHHS], IEHHOCTHOI'O OTHOLIEHUS K >KHBOI IIPUPOJIE U YETIOBEKY.

Bbosbioe 3HaueHue OMOJIOrHS MMEET TaKXkKe JJIS PElIeHUs BOCIUTATEIbHBIX M pPa3BUBAOLIMX
3ama4  cpeaHero oOmiero oOpa3oBaHMS, CONUANH3AMU  Oo0ydarommxcs. M3ydeHue OHONOTHH
obecrieunBaeT  ycloBHsL ISl (OPMHPOBAHUS  WHTEIUIEKTYalbHBIX, KOMMYHUKAllMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIbTYPbI, CHOCOOCTBYET MHTErpaluu OMOJOTHMYECKUX
3HaHUH C TIPEICTABICHUSAMH U3 JPYIHX YYeOHBIX NpPEAMETOB, B YAaCTHOCTH, (PH3HKH, XUMUU W
reorpaduu. Ha3BaHHBIE MONOKEHUS O TMpEAHA3HAYeHUU yueOHOoro npeamera «buomorusy cocraBuim



OCHOBY JIIl ONpEICICHHsS TOIXOJ0B K OTOOpY H CTPYKTYPUPOBAaHUIO €r0 COJCpPKAHUS,
MPEJICTABICHHOTO B IPOrpaMMe 110 OUOJIOTHH.

Ot6op conepxanus ydeObHOro mpeamera «buomorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIMK KYJIBTYpPOCOOOPA3HOTO IMOJX0/Aa, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECsS JOJDKHBI
OCBOWTH 3HAHWUS W YMCHHUsS, 3HAYMMbIC JUII (QOPMHUPOBaHUS OOMICH KYJIbTYPBI, ONPEACIISIOIINE
aJIeKBaTHOE TIOBEJCHHE UYEJIOBEKAa B OKpPYKaIOLIeW NPUPOAHON cpelae, BOCTPeOOBAHHBIE B
MTOBCETHCBHON JKM3HU M TPAKTUYECKOW aestenbHOCTH. Oco00€ MECTO B ITOW CHUCTEME 3HAHUI
3aHUMAIOT 3JIEMEHTBI COJICPKAHUS, KOTOPBIC CIIY)KaT OCHOBOM JIJIsi ()OPMHPOBAHUS TPEACTABICHUN O
COBPEMCHHOM €CTECTBCHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX OpPUEHTALUSAX JINYHOCTH,
CIOCOOCTBYIONTUX I'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa3oBaHUsI.

CTpykTypupoBaHHE COACpKAHHWS YYeOHOr0 Marepuajla B TporpamMMme IO OHOJOTHH
OCYIIECTBIICHO C YUYETOM NMPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBON
MPUPOJIBI, O €€ YPOBHEBOM OpPraHU3aIlMK U SBOJIIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE Y4eOHOTO
npenMera «BHONOTHS BBIIEICHBI CIEAYIONUE COAepKATeNbHbIC JTHHUH: «BHOJIOrus Kak Hayka.
Metonel HaydHOro TO3HaHUS», «Kierka kak Owuosiormyeckass cuctema», «Opranm3m Kak
Oouosiornueckas cucremayn, «CucreMa W MHOrooOpa3ve OpraHHYeCKOro MUpPa», «DBOIIOLUS KHBON
MPUPOJIBD, «IKOCUCTEMBI M IPUCYITHE UM 3aKOHOMEPHOCTHY.

Llenp w3ydenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIIQJICHUE
00yJaIOIMUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OPTaHHU3AIMH JKUBBIX CHCTEM Pa3HOTO
paHra M MPUOOPETCHHE YMEHUHN HCIOJB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JICHCTBUH B OTHOIICHUU
00BEKTOB KUBO MPUPOJIBI U PEIICHUS PA3THYHBIX KU3HESHHBIX TIPOOJIEM.

JlocTmkenne 1end  uW3ydeHWs ydeOHoro mnpenmera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCsl peHICHUEM CIeTyIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMKCS CHCTEMbl 3HAHHWA O OWOJIOTHUECKUX TEOPHUSAX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWIaxX, CIyKaIIUX OCHOBOW isi (POPMHUPOBAHUS TPEACTABICHUN O
€CTECTBCHHO-HAYYHOH KapTHHE MHUpPa, O METOJIaX HAay4yHOTO MO3HAHWS, CTPOCHHH, MHOTOOOpPa3HH U
OCOOCHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBUIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH,

dbopmupoBaHHE Yy OOYYaIOMIMXCS [MO3HABATEIbHBIX, HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpOIecce aHaIM3a JaHHBIX O MyTSX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3IJISIOB, UACH U
MOJIXOJIOB K M3YUEHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTAaHOBJICHUE y OOyYaroIMXCs OOMIEH KyJIbTyphl, (YHKIIMOHATHHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATh W OICHUBATH SIBICHHUS OKPY)KAIOIIETO MHpa >KABOH MPHUPOJBI Ha OCHOBAHHUU
3HAHU U OIIBITA, MOJYYCHHBIX MIPH U3YYCHUU OUOJIOTHH;

(dbopMUpOBaHHE Y O0YJAOIIMXCS YMCHUH WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUH B
MPAKTUYCCKON JICATEIIBHOCTA 4YEJOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHE YOCKIACHHOCTH B BO3MOXHOCTH TIO3HAHUS 4YEJIOBEKOM IKMBOW IPHPO/IBI,
HEO0OXOUMOCTH OEpPEeKHOTO OTHONICHHS K HEH, COONIOACHHS ITHYSCKUX HOPM IPH TPOBEACHHUH
OMOJIOTMYECKHUX MCCIICIOBAHMUI;

OCO3HAHHME IICHHOCTH OWOJIOTUYECKUX 3HAHWH Ui TIOBBIMICHHUS YPOBHS OSKOJIOTHYECKOM
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

MPUMCHCHHE TIPUOOPETEHHBIX 3HAHUH M YMEHUH B TIOBCCIHEBHON JKWU3HU JUIS OIICHKHU
MIOCTIC/ICTBUI CBOEH IEATEILHOCTHU 10 OTHOIICHHUIO K OKPYKAaIOIIeH cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOJI0ICHHE MEp TTPOPHITAKTUKH 3a00JI€BaHUA.

Jlnst u3ydeHuss OMOJNIOrMKM Ha 0a30BOM YPOBHE CpEIHEro oO0IIero o0pa3oBaHHS OTBOJIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henemnio), B 11 kitacce — 34 vaca (1 4ac B Hezeio).



COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buomornss kxak Hayka. CBs3p OuonOrMM ¢ OOIIECTBEHHBIMH, TEXHHYECKMMU U JIPYTHMHU
€CTECTBCHHBIMU Haykamu, Quiocoduel, 3TUKOH, OSCTCTHKOW W mpaBoM. Ponb Owonoruu B
(dbopMUpOBaHUM COBPEMEHHOI Hay4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTMYECKUX HAYK.

Metoasl TO3HaHMA JKUBOM MpUPOAbl (HAOMIOJEHWE, SKCIEPUMEHT, OIHCaHue, HU3MEepeHHe,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUIECKass 00padOTKa JAHHBIX).

JdemoncTpanumn:

[Hoprpetsr: Y. Hapeun, I'. Menaens, H. K. Konbsuos, . Yorcon u ®@. Kpuk.

TaOnuis! U cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IIPUPOIBD).

JlaGopaTopHble M PaKTHYEeCKHE PadOThI:

[IpakTuueckas padora Ne 1. «/cnonp3oBaHue pa3NUYHBIX METOAOB MPH U3YYCHHH OHMOIOTHYECKUX
OOBEKTOBY.

Tema 2. ’KuBble cucTEMbI M UX OPraHU3AIUA.

XKussie cucrembl (OMocHCTEMBI) Kak HpeAMeT u3ydeHust Ouoyoruu. OTIWYHME KHUBBIX CHUCTEM OT
HEOPraHWYECKON IPUPOIBI.

CpoiicTBa OuocuCTeM W HX pa3HooOpaszue. YPOBHM OpraHU3aluu OWOCHCTEM: MOJIEKYJISIPHBIH,
KJIETOYHBIH, TKaHEBbIH, OpraHU3MEHHBIH, MONYJISLUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OmoreoreHOTHYECKHUH ), OMOCEPHBIN.

JdemoncTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HIY», «Y POBHU OPTaHU3AIH KUBOUN MPUPOJIBI».
Oo6opynoBanme: Mojaens MoJekybl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUN COCTAaB KJIETKH. XMMHYECKHE AJIEMEHTBI: MAKpO3JEMEHThI, MUKPO3JEMEHThL. Bona u
MUHEpaJIbHbIEC BEILIECTBA.

OyHKIMH BOABI U MUHEPATbHBIX BELIECTB B KieTke. [lognepkanue ocMoTuieckoro 0anaHca.

benku. CoctaB u crpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HeszameHmmble u
3aMEHUMBIE AMHUHOKHCIOTBL. AMHMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpPHI OCITKOBOW MOJIEKYJIBI
(mepBUYHas, BTOpUYHAs, TPETHUYHAs U YETBEPTHUHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OENKOB.
buonoruueckue GyHKINN OETKOB.

®epmeHTHl — Ononornueckue kartanusatopbl. CTpoeHne (epMeHTa: aKTHBHBIA LIEHTP, cyOcTpaTHas
cneuupuanocts. Kopepmentsl. Butamunbl. OTiimyus (pepMEHTOB OT HEOPTaHMYECKUX KaTaIn3aTOPOB.
VYrneBojabl: MOHOCaxapuabl (TN0K03a, pubo3a u e30Kkcupubdo3a), nucaxapuibl (caxaposa, J1akTo3a) U
noyiucaxapusl (Kpaxmain, TIMKOTeH, [eTio03a). buonoruueckue GyHKINUU YTIIEBOOB.

Jlumuaer:  tpuraunepunsl, Qgochomunuasl, crepounsl. [ uapoduabHO-TUAPO(YOOHBIE CBOWCTBA.
buonornveckue ¢ynkuun nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIUAOB KaK HMCTOYHHKOB
SHEPIUH.

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KACIOT. CTpOEHHE U
¢ynkuun JJTHK. Ctpoenne n ¢pynkun PHK. Bugst PHK. AT®: ctpoenne u pyHKIUH.

[Mutomornus — Hayka o kieTke. KiierodHnas Teopus — mpumep B3aWMOACHCTBHS UACH W (AKTOB B
Hay4YHOM [O3HAaHUHU. MeTO bl U3yUEHHUSI KIETKU.

Krnerka kak menoctHas >xuBas cuctema. OOmire Npu3Haky KJIETOK: 3aMKHYTasi HapyxHas MmeMmOpaHa,
mosekyibl JIHK kak reHeTHdeckuii anmapar, cucteMa CHHTe3a Oelika.

Tunsl K1€eToK: 3ykapuoTuuyeckas M npokapuoruyeckas. OCOOEHHOCTH CTPOEHUSI MPOKAPHUOTHUYECKON
kinetkd. Krerounas crenka Oaktepuii. CTpoeHHe SyKapHOTHYEeCKOW KiIeTKH. OCHOBHBIE OTIUYHS
pPacTUTENBHOM, )KUBOTHON M TPUOHOM KJICTKH.



[ToBepXHOCTHBIE ~CTPYKTYpPBHl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, UX (QyHKIUH.
[Inazmatnueckass memOpana, e€ cBoWcTtBa u (yHkuuu. IluTtormasma u e€ OpraHoubL.
OpnomemOpanubie opranounabl kietku: OIIC, ammapat [Nonbmxu, nuzocomsl. [lomyaBTOHOMHBIE
OpraHoM/ibl KJIETKH: MUTOXOHApPHUHU, IiacTuabl. lIponcxokieHne MUTOXOHIpUN M IuiacTula. Bunbl
mwiactull. HemeMOpaHHble opraHOU/Ibl KJIETKU: puOOCOMBI, KIETOUYHbIN LEHTpP, LUEHTPUOJIN, PECHUYUKH,
KTryTUKU. OyHKIMN OPraHoOuA0B KIIETKU. BKitoueHus.

Snpo — perynsatopHslii eHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapuoIia3Ma, XpoMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKE.

JdemoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XMMHUYECKHX 3JIEMEHTOB B HEXHUBOW MpUpoae», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOI MPUPOIEY.

Tabmumer u cxembl: «llepuoanueckas Ta0nuIa XUMHUYECKUX 3IIEMEHTOB», «CTpOeHHE MOJEKYJIbI
Bob», «buocunres Oenkay, «CTpoeHue mMojekyinbl Oenkay, «Ctpoenue depmentay, «HykienHoBbie
kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHue s3ykapuoTHUEeCKON KieTKu», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOEHUE pacTUTENbHOU KIeTKn», «CTpoeHHe MPOKapUOTUYECKON KIIETKWU»,
«CTpoeHHe s/1pa KIETKN», «Y TIeBOAb, «JIunuasm.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpYyIOBaHUE ISl MPOBEIEHUs HAOMIOJCHUM, U3MEpEeHH,
9KCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.
JlaGopaTopHble U NpaKTH4YecKne padoThi:

Jlaboparopnas pabdora Ne 1. «M3ydeHuwe KaTadUTHYECKON aKTMBHOCTH (DepMEHTOB (Ha mIpuUMepe
aMmIIa3bl WK KaTaaasbl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHue CTpOCHHS KJICTOK PACTCHHM, )KUBOTHBIX W OaKTEpHi O
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENnapaTax U UxX OMUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJICTKH.

OOmMeH BemIecTB, WM MeTa0oJu3M. AcCUMWIAIUA (IJIACTUYECKUHA OOMEH) M JTUCCUMIIISIINS
(3HEepreTHYecKuil 0OMEH) — JIBE CTOPOHBI €IUHOTO Mporiecca MeTabonu3mMa. Poib 3aKOHOB COXpaHEHUs
BELIECTB U SHEPIUU B IOHUMaHUU MeTadoIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBIA U rerepoTpodHbiil. Pons (epmMeHTOB B 0OMeHE BEIeCTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

®otocuntes3. CeeroBas W TemHOBas (a3pl gorocuHTe3a. Peakmunm (ortocunresa. DddekTuBHOCTH
¢dorocunTe3a. 3HaueHue POTOCHHTE3A ISl )KU3HU Ha 3emuie. BiusHue ycinoBuii cpeasl Ha GOTOCHHTES
Y CIIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCUHTE3upyolue OakTepuu. 3HaueHne XeMOCUHTEe3a JIJIsl )KU3HHU Ha 3emIie.
DHepreTudyeckuii 0OMeH B KieTke. Paciiensenne BemecTB, BbIJCICHHE U aKKyMYyJTUPOBAaHHE YHEPTUU
B KJIETKE. DTambl 3Heprerndeckoro obmeHa. [nmkonu3. bpokenue u ero Buasl. KuciopomHoe
OKHUCJIGHWE, WU KIeTouHoe fbixanue. OxuciurensHoe ¢docopunupoBanne. IPHHEeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakuuu matpuunoro cuntesa. I'enermueckas undopmaunus u JIHK. Peanuzanusa renernueckoit
uHbopManuy B KJeTKe. [ eHeTHuecKuil Ko M ero cBoicTBa. TpaHCKpUNIMA — MaTPUYHBIA CHHTE3
PHK. Tpancasmus — OuocunTte3 Oenka. Jrtambl TpaHcasuuu. KoaupoBanue aMuUHOKHUCIOT. Pounb
pubocoM B OMocuHTE3€e OenKa.

Hexnerounsie ¢opmbl ku3au — Bupychl. Hcropus otkpeitus BupycoB (/. W. VBanoBckwuii).
OcoOEHHOCTH CTpPOEHHSI W JKM3HEHHOTO IMKJIAa BHpYcoB. bakrepuodaru. bonesnm pactenwui,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaEMbIe BHpycamu. Bupyc ummyHozeduimura uenoseka (BUY) —
Bo3Oynutens CIIM[a. OOpaTHas TpaHCKpuIlllus, peBepraza U wuHTerpasa. Ilpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHIA.



JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupsses.

Tabmuiet u cxembl: «Tunsl nutanus», «Metabonuzmy», «MUTOXOHAPUA», « IHEPreTHUECKUI OOMEHY,
«Xnopomnacty, «®Potocunte3», «Ctpoenue JHK», «CtpoeHune u (QyHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «['enernueckuil kon», «Bupyco», «bakrepuodarn», «CTpoeHHe U KUZHEHHBIN
uuki supyca CIIM/la, 6akrepuodaray, «Permmukamus JJTHK.

Ob6opynoBanue: moaenu-aniuukanuu «Yapoenue JHK wu Tpanckpunuusy, «buocunres Oenkay,
«CTpoeHue KIeTKkn», Moaenb cTpykrypsl JJHK.

Tema 5. PasMHOKeHUe U MHANBUH/IYaJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii UK, WK KU3HEHHBIN muki kietku. Mutepdasza u mutos. [Ipoueccel, nporekaromiue B
untepdaze. Pernukanus — peakuus marpuunoro cunte3a JJHK. Ctpoenue xpomocoM. XpOMOCOMHBIH
Habop — Kkapuotun. JIWMIOWIHBIA W TalIOWTHBIA XPOMOCOMHBIE HAaOOpBL. XPOMATH/IBL.
[{uTomornyeckue OCHOBBI Pa3MHOKEHUS U UH/IMBUYyaJIbHOTO PAa3BUTHUS OPraHU3MOB.

Henenue knetku — muto3. Ctaauu Muto3a. llponeccsl, npoucxosaiiye Ha pa3HbIX CTaJAUSIX MUTO3A.
buonoruueckuii cMbIiC MUTO3A.

[IporpamMmmupyemasi rudesnb KIeTKH — aromnTo3.

@®opMbI pa3MHOKEHHSI OPTaHU3MOB: OECIOJI0e U TMOI0BOE. Buabl 6ecnoiaoro pasMHOXKEHUS: JIeIeHUE
HA/IBOE, TIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATHBHOE pPa3MHOMKEHHE.
HckyccTBeHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTJIIMYHUS OT OECIONOTO.

Meiio3. Craguu meitosza. [Ipoieccsl, mpoucxoasmnie Ha cTaausx meiiosza. [loBegeHue xpomocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMbIc M 3HaU€HUE MEH03a.

I"amerorenes — mpouecc 00pa3oBaHMsl MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1010BbIE jKeJe3bl: CEMEHHUKH U
auyHukd. OOpa3oBaHHWE U pPa3BUTHE MOJOBBIX KIETOK — ramMeT (ClepMaTo30oui, SIMIeKIeTKa) —
cuepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH  CTpPOeHUs SHLEKIETOK M CIIEpMaTO30UOB.
OnnonorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpUOHAbHOE pa3BUTHE (IMOpHOTeHe3). JTallbl
SMOpPUOHAIILHOTO PAa3BUTHUSI Y TO3BOHOYHBIX JKHBOTHBIX: JPOOJIEHWE, TacTpPyJALMs, OpPraHOTeHE3.
[ToctamOproHankHOE  pa3BUTHE. THIIBI MOCTOIMOPHMOHANBHOTO PA3BUTHS: TIPSMOE, HEMpsSMOe
(imunHOYHOE). BriusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AaKTOphL, CIIOCOOHBIE BBI3BIBATH
BpPOX/IEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUSA: CTPOEHUE CEMEHU, CTaIMM PA3BUTHSL.
JdemMoHcTpanum:

TaOmuis! 1 cxembl: «D@oOpMbl Pa3MHOKEHUSI OPTraHU3MOBY», «J{BOHHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pacTteHumii», «BereraTuBHOE pa3MHOKEHUE pacTeHMit», «/lenenue kietku Oakrepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue XxpomocoMbl», «Kimerounsii nukiny», «Pemmukanus JAHK», «Mutos»,
«Meiosz», «lIpsmoe m HempsmMoe pas3BuTue», «l'aMeroreHe3 y MIIEKONHUTAOMMX U YEIOBEKA,
«OCHOBHBIE CTAJ11 OHTOTEHE3a.

O6opynoBanue: MUKPOCKOI, MUKpompenapaTtsl «CriepMaTo30U/Ibl MIEKOMUTAIONIET0», «SliilekieTka
MJeKonuTaIero», «KapuoknHe3 B KJIETKaXx KOpELIKa JyKa», MAarHUTHas MOJENb-alIUInKaus
«/lenenune xnerku», moaens JIHK, Monens MeTada3Hoi XpOMOCOMBI.

JlaGopaTopHble M IPAKTHYECKHE PadOThI:

Jlaboparopnas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlaboparopuas padota Ne 4. «/3yueHue CTpOCHHS IMOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpETIapaTaxy.
Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Mcropus pa3BuTHus TeHETUKH. Ponb LUTONOTMHM M SMOPHUOIOTHH B
CTAaHOBJICHUH T€HETUKU. BKiIag pocCHUCKHUX U 3apyO0exHBIX YYEHBIX B pa3BUTHE T€HETHKU. MeTombl



TEHETUKH (TUOPHUIOJOTUYECKUM, ITUTOTEHETUYECKUM, MOJEKYIsIpHO-reHeTuYecKuii). (OCHOBHBIE
reHeTUYeCKUe MOHATUSA. [ eHeTnuecKasi CMMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUN.
3aKOHOMEPHOCTH HACJIEeOBaHUS MPHU3HAKOB, ycTaHoBieHHble [. Mennenem. MoHorubpuaHoe
CKpelllMBaHHe. 3aKOH eIWHOO00pa3us TUOPHUIOB MEpBOro MokosieHus. [IpaBmiio JOMUHUPOBAHUA.
3aKoH pacieryieHus MPU3HaKoB. [ umore3a yuctoTsl rameT. [loHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.
JurubpuaHoe ckpelmuBaHue. 3aKOH HE3aBHUCHUMOTO HacieloBaHUs Npu3HakoB. LlutoreHermueckue
OCHOBBI ~ JAWTHOPUIHOTO  CKpeIIMBaHMA. AHamu3upymollee ckpemuBaHue. Vcnonb3oBaHue
AHATM3UPYIOIIETO CKPEUTUBAHUS JIJISl OTPE/ICTICHUSI TEHOTUIIA OCOOH.

CuemienHoe HacienoBanue nmpusHakoB. Pabora T. Moprana mo ClerieHHOMY HaclieJOBaHUIO T€HOB.
Hapyiienue cuemnienust reHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.

XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH. | eHeTHYeCcKnue KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpEACNieHHE T0Jia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U TeTEpOraMeTHhIE Oprann3Mbl. HaciietoBanue nmpu3HakoB, CUEIJIEHHBIX C TTOJIOM.
N3MenunBOCTh. Buapl M3MEHYMBOCTH: HEHACIEICTBEHHAs W HACIEICTBEHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW  W3MEHYMBOCTU.  XapaKTepUCTHKAa  MOAM(PUKAIMOHHONW  HM3MEHUHMBOCTH.
Bapuauvonnslii psng um BapuanvoHHas kKpuas. Hopma peaknuu npusnaka. KommuecTBeHHblE U
KaueCTBEHHBIC IPU3HAKY U X HOopMa peaknuu. CBoHCTBAa MOTU(DUKAIMOHHONW N3MEHYMBOCTH.
HacnencTBennas, M reHOTHUNUYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAS W3MEHYMBOCTH. Melo3 u
MOJIOBOM TMpollecC — OCHOBA KOMOMHATHBHOW W3MEHYMBOCTU. MYyTallMOHHAS HW3MEHUYUBOCTD.
Knaccudukanus myranuid: reHHbIE, XPOMOCOMHBIE, T€HOMHBIe. YacToTa W NpPUYMHBI MYyTaIUil.
Myrarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKHX DSIIOB B HAacClEACTBeHHOW u3MmeHunBoctH H. U.
Basuiiosa.

BuesaepHas HaclieICTBEHHOCTh U U3MEHUYMBOCTb.

I'enetuka uyenoseka. Kapuorun yenoeka. OCHOBHbIE METO/Ibl TEHETUKU YEJIOBEKA: F€HEATIOTHYECKUH,
OJIM3HEIIOBBIA, ITMTOTCHETUYCCKUH, OWOXUMUYCCKUH, MOJEKYyJIsspHO-reHeTndeckuid. COBpeMEHHOE
ONpPEACIICHUE T'E€HOTHUIA: ITOJHOT€HOMHOE CEKBEHUPOBAaHHWE, T€HOTHUIUPOBAHHE, B TOM YHCIE C
nomouipio [1[P-ananuza. HacnenactBeHHble 3a0oiieBaHUs YelIOBEKA: T€HHbIE Oo0Jie3HH, OOJIE3HH C
HACJIEJICTBEHHOM MPEAPACION0KEHHOCThIO, XPOMOCOMHBIE Oonie3Hu. CoMaTHYeCKHe U TeHepaTUBHBIC
mytanud. CTBOJIOBBIC KICTKU. [[pHHIMITBI 3J0pOBOTO 00pa3a )XKU3HU, JUATHOCTHKH, TPOMUITAKTUKA H
JICYCHUST TEHETHMYECKHX  Ooje3Hel. MEeIUKO-TeHeTHYeCKOe  KOHCYJIbTUPOBAHHE.  3HAUCHUE
MEAUIIMHCKOM F€HETUKH B MPEAOTBPAILIEHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHMIi YeTOBEKa.
JdemoncTpamumn:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.

Tabmuipl 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €ro LUTOTEHETHYeCKas OCHOBa», «3aKOH
pacileryieHusi W €ero IUTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOThI TameT», «Jlurubpuanoe
cKpemuBaHue»,  «lluTomormueckue  OCHOBBI ~ AWTMOPUIHOTO  CKpemuBaHus»,  «Meio3y,
«B3auMoielicTBHE aJUICNIbHBIX T€HOBY», «l €HETHYECKUE KAapThl PACTCHUM, KMBOTHBIX M YEJIOBEKA»,
«I['eHerrka nosay», «3aKOHOMEPHOCTH HACJIEAOBAaHUS, CUEIJIEHHOTO ¢ MoJom», «KapuoTuriel yenoBeka
U )KMUBOTHBIX», «Bubpl n3MeHUnBOCTHY, «MonudukanronHas n3MEeHYHBOCThY, «HacnenoBanue pesyc-
baktopay, «I'eHeTuKa rpymnn KpoBu», «MyTallmOHHASI U3MEHUHUBOCTHY.

ObopynoBanue: MOJEIU-aNTUIKAUN «MoHorubpuHOe CKPCILIMBAHHUEY, «Hemnonnoe
JOMUHUpOBaHUEY», «JlurnbpuaHoe ckpemuBanue», «llepekpécT XpoMocoM», MHKPOCKON H
MuKkpomnpenapar «/Ipo3odunay (Hopma, myTaruu GopMbl KPUIBEB U OKPAcKH Telna), repOapuii «I"opox
ITIOCEBHOMN.

JlaGopaTopHble M PAKTHYECKHE PadOThI:

Jlaboparopnas pabGora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEIIMBAaHUA Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIpErapaTaxy.



Jlaboparoprass pabora Ne 6. «V3ydeHue MOAU(PHUKAITMOHHON W3MEHUYUBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabota Ne 7. «AHanu3 MyTaluii y 1po30(uiel Ha TOTOBBIX MUKPOIPENapaTaxy.
[Tpaktuueckas padora Ne 2. «CocTaBiieHre U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenekius Kak HayKa U Ipolecc. 3apoXKaeHue celleKuu u joMmectukanus. Yuenue H. M. BaBunosa o
LEHTPaX TMPOUCXOXKIEHUS U MHOrooOpas3usi KyJIbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS
JOMAIIIHUX KUBOTHBIX. COPT, MOpoia, IITaMM.

CoBpeMeHHbIE METO/IbI celeKIUU. MaccoBbI U MHAWBUIYyaJIbHBIM OTOOpPHI B CENEKLMU PAaCTEHUH U
KUBOTHBIX. OllIeHKa 3KcTephepa. BIM3KOpoACTBEHHOE CKpellMBaHWE — WHOpUIUHT. Yucras TUHUS.
CkpeuBanue 4McThiX TuHUHN. ['ereposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHHE —
ayrOpuaunr. OtnanénHas ruOpunusamus u e ycrnexu. VICKycCTBEHHBIH MyTareHe3 M IOJIyYeHHE
MOJIMIIIONOB. JIOCTHKEHUSI CEIEKIIUU PaCTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

brotexHonorus kak orpacib MpoU3BOACTBA. ['eHHAs WHKEHEpHs. DTarbl CO3AaHusT pEeKOMOMHAHTHOM
JJHK u  TpaHcrenHnix  opranu3MoB. Kierounas  unxeHepus. KieTouHble  KyJIbTYpBI.
MUuKpOKIIOHaIBHOE pa3MHOXKEHUE pacTeHUM. KiionupoBanue BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHW3MOB. JKOJOrH4ecKre U atuueckue rnpodnemsl. MO — renernuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHcTparuu:

[optpetsr: H. U. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmuupl u cxembl: kKapta «LleHTpBl TPOUCXOXKIEHUS U MHOrooOpasvs KyJIbTYPHBIX PACTCHUID,
«[Topoapl AOMaIIHUX XUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OTmanéHHas rudpuan3anus»,
«Pabotbl akanemuka M. ®@. UBanoBay, «l[lonmumnonnus», «O0bekThl OMOTEXHOIOTUNY, «KIeTouHbIe
KYJbTYpbI U KJIIOHUpOBaHHE», « KOHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKM IUIOJIOB M KOPHEIIOZAOB JAMKHX (OPM M KYJIBTYpHBIX COPTOB PACTCHHIA,
repOapuit «CeabCKOX03iCTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METO/IBI U JIOCTHXKEHUS CEJICKIIUU PACTEHUI U )KUBOTHBIX (HA CEJICKIUOHHYIO
CTaHLIMIO, IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIH y4YacTOK, B TEIUINYHOE XO3SHCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosnroHOHHASA OHOJIOTHS.

[IpennochbuIku BO3HMKHOBEHMSI 3BOJIIOLMOHHONW TEOpUU. OBOJIOLMOHHAs TEOpUs U €€ MECTO B
Ouosioruu. BiusHue 3BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CeugerenbctBa sBotonuu. [laneoHTosnornyeckue: MNOCIEOBATENbHOCTh IMOSIBIEHUS BHUJIOB B
[IaJIEOHTOJIOTUYECKON JIETONMCH, NepexoaHble (opMbl. buoreorpapuueckue: cCXOACTBO U pas3iinyue
¢bayH u prop MaTepuKoOB M OCTPOBOB.

DOMOPHOIOrHUECKUE: CXO/ICTBA U Pa3InyMsl SMOPUOHOB pa3HbIX BUI0B [T03BOHOUHBIX. CpaBHUTENIBHO-
aHATOMMYECKHE: TOMOJIOTUYHbIE, aHAJIOTHYHBIE, PyIUMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKyIsIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAOOIMYECKUX IMyTeH y
BCEX OPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. IIpennocbulku BO3HUKHOBEHUS JapBUHM3MA. JBHKyIME CHIIBI
3BOJIOLMM BUJOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE IPH OIPAaHMYEHHOCTH PECYPCOB,
HeolpeaeéHHast U3MEHYHBOCTh, O0Opb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonu (CTO) u e€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossosronus. [lomynsanus kak eTuHULIA BUAA U SBOJIIOLIUU.



JIBrkymue cuibl (pakTopbl) FIBOIONUH BHIOB B IPUPOIe. MyTallMOHHBIH MpoIiecc 1 KOMOWHATHBHAS
M3MEHYUBOCTb. [lonmyssaioHHbIe BOIHBI U Apeiid reHoB. M3omsamust 1 MUrpanus.

EcrecTBeHHbII 0TOOp — Hanpassiomui Gakrop Boaour. @OpMbI €CTECTBEHHOT0 0TOOpA.
[TpucnocoOaeHHOCTh OpPraHuW3MOB Kak pe3yiabTaT 3Bosouuu. [Ipumepsl npucnocoOneHuit y
OpraHu3MoB. ApoMop(O3bl U WAHOAIANTALINH.

Bun u BunooGpaszoBanme. Kpurepun Buna. OcHOBHBIE (OpMBI BHI000pa30BaHMs: Teorpaduueckoe,
9KOJIOTMUYECKOE.

Maxkpoaosmtonus. @opMbl 3BONIIOLMU: (PUIETUYECKAs, IUBEPIeHTHAs, KOHBEPI€HTHasl, apajlieibHasl.
HeoOpatuMocTh 3BOIIOUH.

[IpoucxoxaeHue OT HeCHEUUAIN3UPOBAaHHBIX IpenakoB. IIporpeccupyromas —crenuanusanus.
AnanTuBHas paguarnysl.

JdeMoHcTpanum:

[oprpersr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkenp, O.
Miromnep, A. H. Cesepiios.

Tabmuupl u cxemsl: «Pa3BuTHe OpraHMYecKkoro Mupa Ha 3emie», «3apOoJbllIM I03BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «DopMbel OoprObI 3a CyllecTBOBaHME», «EcTecTBeHHBIH 0TOOP»,
«MHorooOpa3ue coproB pacreHuil», «MHorooOpa3ue nOpoJ KUBOTHBIXY», «llomymsauumy,
«MyTanMoHHas W3MEHYMBOCTB», «Apomopdoss», «Mnnoamanranum», «OOmas nereHepanus»,
«/IBmxymue cuiibl 3Boronumn», «Kapra-cxema mapupyra myremectsus Y. Jlapsunay, «bopbOa 3a
cymectBoBaHue», «lIpucnocobieHHocTs opraHuzmMoB», «l'eorpaduueckoe BHI000pa3oBaHUEY,
«IKOJOTHYECKOE BUA000PA30BAHHUEY.

OO6opynoBaHMe: KOJJICKIMS HACEKOMBIX C PAa3jIMYHBIMM TUIIAMHM OKPACKM, HAOOp IUIOAOB U CEMSH,
Kosekust «IIpruMepbl 3aIUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», MO/ieib «OCHOBHBIE HAIIPaBJICHUS
IBOJIIOLIUI», 00BEMHAs MOJieNb «CTpOEHHE TOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, KoJuieKuusi «POpMbl COXPAaHHOCTH HCKONAEMbIX >KUBOTHBIX U
pacteHuii», wmoxens ammmukanus «llepekpéct XpomocoM», BiaxHble mnpenapartel «PasBurne
HacekoMoro», «Pa3BuTue JATrylIKM», Mukporpenapar «J/pozoduna» (Hopma, MyTauuud (opMbl
KPBLJIbEB U OKPACKU TEJIa).

JlaGopaTopHble M IPAKTHYECKHE PadOThI:

JlaGopatopuas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnas pabora Ne 2. «OnucaHue NPHCIIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCHUTENIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KM3HU Ha 3emJie.

JloHay4yHbIe NPEICTABICHUA O 3apOKICHHUM KM3HU. HaydHble TMIOTE3bI BOSHUKHOBEHHMS JKM3HU Ha
3emse: abuoreHe3 M MaHCHEpMHs. XHUMHUYECKas HBOJIOLUSA. AOMOr€HHBIH CHHTE3 OpraHHMYecKUX
BEUIECTB W3 HEOPraHUYECKHX. OKCIEPUMEHTAJIbHOE IIOATBEPKICHUE XUMHYECKOH SBOJIIOLMUH.
Hauanbnple sTanbl 6nonorundeckoit spomonuu. ['mmoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NpPOTOKIETKH. [lepBble kinerkm m ux spomouus. DopmupoBanue
OCHOBHBIX T'PYIII KUBBIX OPIraHU3MOB.

Pa3Butne xu3Hu Ha 3emie no 3pam u nepuojam. Karapxel. Apxeickas M NIPOTEPO30MCKas 3PBHI.
[laneozoiickas spa M e€ mepuoAbl: KEMOPHICKUI, OPJOBUKCKHUM, CHIypUNHCKUN, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ Iepruobl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301iCcKast 3pa 1 €€ eprobl: 1aJeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTrKa KjIuMaTa U reoJoru4eckux mnpoueccoB. OCHOBHBIE 3Tallbl IBOJIIOLIUN PACTUTENBHOTO
U JKUBOTHOrO MHpa. ApoMopdo3bl y pacTeHUil U >XKUBOTHBIX. llosiBieHUe, pacuBeT W BbIMHUpaHHE
IPYyII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpaKeHHE HBOMIOLMHU. OCHOBHBIE CUCTEMATHUYECKHUE IPYIIIbI
OpraHU3MOB.



OBononUs 4elloBeKa. AHTPOIOJIOTHMsl KakK Hayka. Pa3BuTue mNpeAcTaBieHUN O HPOUCXOXKACHUU
yenoBeka. MerToapl u3yueHus aHTpornoreHe3a. CXOJCTBa M pa3iMuus 4YeJIOBEKAa M >KUBOTHBIX.
CucremaTiueckoe MoJI0KEHUE YeIoBeKa.

JiBmxymiue cuisl (hakTopbl) aHTpororenesa. HacnencrteeHHas ”3BMEHYHBOCTh U €CTECTBEHHBIN 0TOOP.
OOuiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAHH TPy, MBIIIJICHHE, PEYb.

OcHOBHBIE CTaAMM U BETBU DJBOJIIOIUU YEJOBEKA: aBCTpajonuTeku, YemoBek ymensiid, YenmoBek
npsMoxoasauuii, YenoBek HeaHaepTanbckuii, YenoBek pazymMHbId. Haxoaku HCKOMAeMbIX OCTaTKOB,
BpeMs CyIIECTBOBaHMsI, 001aCTh pacIpOCTpaHeHus], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.
Yenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOUIHAs (€Bpa3HiicKas), HErpo-aBCTPAIOUIHAS
(oxkBaTOpHallbHAsA), MOHIOJIOMAHAs  (a3MarTcKo-aMepuKaHckas). UepTel  MPUCHIOCOOIEHHOCTH
Mpe/ICTaBUTENCH YelOBEUYEeCKMX pac K YCIOBHUSM CYIIECTBOBaHMS. EJMHCTBO YelIOBEYECKUX pac.
Kpuruka pacusma.

JdemMoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBus.

Tabmumper u cxembl: «Bo3nukHoBeHHe COJIHEYHOW cHCTeMbl», «Pa3BUTHE OPraHMYECKOr0 MHPay,
«PacturenpHas kinetka», «KuBotHas kietka», «[Ipokapuotudeckas kierka», «CoBpeMeHHas CUCTeMa
OpraHuYecKoro mupa», «CpaBHeHHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA M YEJIOBEKOOOPA3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YeNIOBEKay,
«peneitue moany», «/Ipesuue moany», «llepBbie coBpeMeHHBIE TIOAN», «YeT0BeuecKrue pach».
Ob6opynoBanue: myisku «[Ipoucxoxaenue uenoBeka» (OIOCThI aBCTPAIONUTEKA, MUTEKAHTPOIA,
HEeaHJlepTanblla, KPOMaHBOHIA), CJENKH WJIM H300pakeHUS KaMEHHBIX OpYAHH TEePBOOBITHOTO
YenoBeKa (KaMHHU-UYOMIepsl, pydumna, ckpebiia), reoxpoHojorndyeckas Tabnuia, KoJmeKius «DopMel
COXPAHHOCTH MCKOIIAEMBIX YKMBOTHBIX U PACTCHHUII.

JlaGopaTopHble U MpaKTH4YecKne padoThbi:

[Ipaktnueckass pabora Ne 1. «M3yueHuHe HCKONMAEMBIX OCTATKOB PACTEHUH W JKUBOTHBIX B
KOJUIEKLIUSIX).

OKCKypcusi  «DBONIOIMS  OpPraHMYEcKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAayuYHBIM WM
KpaeBequecKuii My3eit).

Tema 3. Opranu3msl 4 OKpYy:Kawolas cpeaa.

OKoJjorus Kak Hayka. 3aJauyd M pasfenbl 3KoJoruu. MeTonbl 3KOJOTMYECKHX HCCIIEJOBAHUM.
DKOJOTHYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonorudeckue pakTopel. Knaccudukarus 3x0I0orndeckux pakTopoB: abMOTHYECKHES, OMOTHICCKHE U
aHTpoIoreHHele. JlelicTBUE SKOIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI.

AOGuotuueckue GakTOphl: CBET, TeMIeparypa, BiIaKHOCTb. Poromepuoausm. [IpucnocobneHus
OpPraHU3MOB K JIEHCTBUIO abnoTndeckux (pakTopoB. buonoruueckue puTmel.

buotnueckne dakTopel. Buasl OMOTHYECKUX B3aUMOJICHCTBUN: KOHKYPEHIUS, XHUITHHYECTBO,
cumbuo3 u ero opmel. [lapasutusm, Koomepanusi, MyTyalau3M, KOMMEHCAIH3M (KBapTHUPAHCTBO,
HaxJIEOHMYECTBO). AMeEHcanu3M, HeUTpaau3M. 3HaueHUE OHOTHYECKHX B3aUMOJEHCTBUN IS
CYILIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysiui. OCHOBHBIE IOKa3aTeId TMOMYJALUUA: YUCIEHHOCTD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpalus. JMHaMUKa YHUCICHHOCTH HOIMYJISALHUUA U
e€ peryJssnus.

JdemoHcTpanum:

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, O. ['ekkens.

Tabmuuer u cxemsl: kapta «lIpupomnbie 30HBI 3emun», «Cpeapl OOWTaHHS OPTaHU3MOBY,
«DoTtonepuoanzmy, «llonmynsainuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYIALUUA UHPY30pPHH-
Tydenbkny, «[luiesbie nemnm.

JlaGopaTopHble M PAKTHYECKHE PadOThI:



Jlaboparopuas padota Ne 3. «Mopdonorudecknue 0COOCHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTAHUSD.

Jlaboparopnas pabota Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas pabora Ne 2. «[loacdér mIOTHOCTH MOMYJISILIUI Pa3HbIX BUIAOB PACTCHUID.

Tema 4. Coo01ecTBa M YKOJOTHYeCKHE CHCTEMBI.

CoobmiectBO opranu3smMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBs3M B OHOIIEHO3E.

Okojorudeckue  cucreMbl  (d9kocuctembl). [loHsTne 00 9skocuctemMe U OHOTEOIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BELIECTB U IOTOK dHEPruu B 3KocucreMe. Tpoduueckue (MuiIeBble) ypoBHU 3KOocHcTeMbI. [lnmeBsie
uenu U cetu. OCHOBHBIE MTOKA3aTeIN SKOCUCTEMBI: Oromacca, MPOIyKIUs. DKOJOTHYECKUE TTHPAMU/IBI:
MPOAYKIIMKM, YHCIECHHOCTH, Ouomacchl. CBOHCTBa JKOCHCTEM: YCTOMYHMBOCTbH, CaMOPETYJISIUS,
pasBurtue. Cykueccus.

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOTO MM IMIMPOKOJUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTeMBbI.  YpOoskocuctembl.  buojormueckoe U
XO035IIICTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak Qakrop ycroiumBoctu IKocucteM. CoxpaHeHHe  OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emire.

Yuenue B. 1. Bepnaackoro o 6uocdepe. ['panutisl, cocta u cTpyktypa Ouocdepsl. JKuBoe BeliecTBo
u ero gynkiuu. OcodenHocT 6uochepsl Kak riodalbHON dKOCUCTEMBI. J[MHaMUYecKOoe paBHOBECHE
1 oOpartHas CBs3b B Ouocdepe.

KpyroBopothl BemecTB U OMOr€OXMMHYECKHE IUKJIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAIbHOCTb
o6uocgepsl. OCHOBHBIE OMOMBI CYIIH.

YenoBeuectBO B Ouocdepe 3emnu. AHTpONOreHHble H3MEHEHHs B Ouocdepe. [mobanbHbIe
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBaHWEe TpUpoAbl u 4yenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3Ws Kak OCHOBA
ycroiunBocTd Omoceprl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPHUPOIHBIMH pecypcaMu U HUX
ucrnoiib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI.

JdemMoHcTpanum:

[Hoprpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmue! u cxemsl: «[Iumessie nenmu», «bronenos: cocras u cTpykTypay, «IIpupoHsie cooliecTBay,
«Uermu mnutanus», «OKojoruueckas nupamuna», «buochepa wu uyemosex», «IDKocucTeMa
LIMPOKOJIUCTBEHHOTO Jieca», «IJKOCHCTEMa XBOMHOro jeca», «buoleHo3 BOAoéMay, «ATpOoLEHO03»,

«IIpuMepHBIE aHTPOIIOIEHHBIE BO3ACUCTBUSA Ha NPUPOLY», «BaKHEHIIME MCTOYHMKHU 3arps3HEHMS
BO3[lyXa M TPYHTOBBIX BoOa», «llouBa — BaxHe#mas cocraBusiomas Ouocdeprr», «DakTopsl
nerpanauuu nous», «llapaukossiii 3pdexT», «DakTophl paguOAKTUBHOTO 3arps3HeHust 6uocheps,

«O6miast cTpykTypa Omocdeps», «PacnpocTpanenue xu3HU B Owmochepe», «O30HOBBIM 3KpaH
ouocdepsr», «KpyroBopot yriepoaa B buocdepe», «KpyroBopot azoTa B mpupoIe».

Ob6opynoBanue: Monenb-anmnkanusi «Tunuuneie  OuonEeHO3b», Tepbapuii  «PacturenbHbie
coobiecTBay, Komiekiuu «buonenosy», «Bpeaurenu BaKHEHIINX CEIbCKOXO3SHUCTBEHHBIX KYIBTYP),

repOapuu U KOJJICKIIUU PACTEHUHN U KUBOTHBIX, PUHAIUICKAIINE K PA3HBIM 3KOJIOTUYECKUM TpyIIaM
oxHoro Buza, Kpacnas kaura Poccuiickoit denepannu, n1300paKeHUs OXpaHIEMBIX BUIOB PACTCHUN U
KUBOTHBIX.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 BUOJIOTU HA BA30OBOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHU A

Cormacho @I'OC COO, ycraHaBauBarOTCs TpeOOBaHUS K  pe3yslbTaTaM OCBOCHMS
00yJaroIMMHUCs HpOrpaMM CpEeIHEro oouero oOpa30BaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX pe€3yJIbTaTOB OCBOCHMS IpenMera «bHOJIOTHs»  BBIIEIEHBI
CJICAYIOILIME COCTABISAIOLIME: OCO3HAHUE 00YYaIOLMMHCA POCCUNCKON TpaskIaHCKON HIEHTUYHOCTH —
TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOINPEIEIICHUI0, HAaJU4YMe MOTUBALUU K
00y4eHHIO OMOJIOTHH, LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHHUN JTHMYHOCTH HAa OCHOBE
KJIIOYEBBIX LIEHHOCTEW W UCTOPUYECKHX TPaAMLUN pa3BUTHUSA OMOJIOTMYECKOTO 3HAHMs, TOTOBHOCTb U
CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOICTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, TPUCYUIUMH CHCTEME OHOJIOTMYECKOT0 O0pa30BaHUs, HAIMYUE HKOJIOTHYECKOTO
IIPAaBOCO3HAHUS, CHOCOOHOCTU CTABUTh LIETM U CTPOUTH >KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOECHUS NpeaMera «bruosorusy AoCTUraroTcs B €AMHCTBE y4eOHOU
U BOCIIMTATEIbHOM  JAEATEIBHOCTH B  COOTBETCTBUM €  TPAaJULUUOHHBIMM  POCCHUHCKHMH
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, HPUHATHIMH B
o0IIecTBe NpaBWIaMH M HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT TMIpoIieccaM CaMOIIO3HAHWS,
CaMOBOCIIMTaHUS M CaMOpPa3BUTUSA, DPA3BUTUS BHYTPEHHEH NO3ULUM JIMYHOCTH, NAaTPUOTHU3MA,
YBOKEHHUsSI K 3aKOHY M IIPaBONOPSIKY, 4YEJIOBEKY Tpylda M CTapuleMy IIOKOJEHHIO, B3aUMHOIO
YBa)KEHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUIO M TPAIULHMSIM MHOTOHAIIMOHAILHOTO
Hapoza Poccuiickoi denepannu, Npupoie U OKPYK arUIEH Cpee.

JInuHOCTHBIE pe3yibTaThl OCBOEGHUs YydeOHOro mnpenmera «buosiorus» AOIKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHEHTAlUM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PacIIMpEHHE >KU3HEHHOTO
OIbITA W OIBITA JEATEJBHOCTH B IPOLECCE PEaTM3alUy OCHOBHBIX HAlpPaBICHU BOCIMTATEIbHOU
JESATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3UIMK OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESTEIBHOCTH HPHU CO3JaHUHM YYEOHBIX MPOEKTOB,
peleHny y4eOHbIX 1 MO3HABATEIBHBIX 3371a4, BHIIIOJHEHUN OMOJIOTHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3MIMIO IO OTHOLIEHUIO K SIBICHUSIM COBPEMEHHOM
KHU3HU U OOBSCHATH €€;

YMEHHE Y4YUTHIBaThb B CBOMX JEHUCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHUBHOT'O B3aMMOJECHCTBHS
JIOCH C pa3HBIMHU YOCKACHUSMH, KYIBTYPHBIMU IIEHHOCTSIMHU M COLIMATBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O  BBINOJHEHHSI  y4EOHBIX,
[IO3HABATEJIBHBIX U HMCCIIENOBATENbCKUX 3a]a4, YBaKUTEIBHOIO OTHOLIEHUS K MHEHHUIO ONIOHEHTOB
pu 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOIOTUIECKOTO CO/IEPKAHMS,

TFOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKON NEATEIBHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIUTAHUS:



c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KIaHCKOW MJIEHTHYHOCTH, MATPUOTHU3MA, YBaXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepell PonauHOM, TOpIOCTH 3a CBOM Kpaii, CBOO Poauny,
CBOM SI3BIK M KYJBTYPY, IIPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 U MAMATHUKAM MPUPOJbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCHHCKHX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OHMOJIOTHH,
MMOHUMAaHUS 3HA4YCHUsI OMOJIOTUU B TIO3HAHUU 3aKOHOB IIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

ujeitHass yoexaEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cynn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEH pOCCUICKOT0 HapoAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CHTYAI[MI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JAHHI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MIPUHSATHSA LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUHU C TPaAUIMAMU Hapo10B Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY OBITA, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI];

MMOHUMaHUE SMOIMOHAIIBHOTO BO3ICHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BHUJIaX MCKYCCTBA, CTPEMJICHUE MPOSBISATH KaueCcTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIHOHAJIBHOIO
os1aromosty4ms:

MOHMMAaHWE W peaju3alys 3I0pOBOro M 0e30MacHoro obdpasa >KM3HU (3I0pPOBOE IHTAHHE,
COOJIFOJICHHE TUTHCHHYECKUX TPABWJI M HOPM, COAJaHCHPOBAHHBIA PEXHM 3aHATHH W OTABIXA,
perynsipHasi Gpu3nUecKas aKTUBHOCTB), OEPEXKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MMOHMMaHUE LIEHHOCTU TPaBUJI UHAUBUIYAJTBHOTO U KOJUIEKTUBHOTO O€30IMaCHOIO MOBECHUS B
CUTYaIHIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIO/ICH;

OCO3HAHWE TIOCIEACTBUA U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpPEONEHUS alKoroJs,
HApPKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHMSA:

TOTOBHOCTD K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYya0Jto0ue;

FOTOBHOCTh K AKTHUBHOM JI€ATEIBbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HaINpaBIE€HHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEIBHO BBITOIHSITH TAKYIO JESTEbHOCTD;

WHTEpPEC K pa3iuuHbiM chepaM npodecCHOHATBHON JESTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp Oynymiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOTr0 BOCIIMTAHUS:

AKOJIOTMUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMUS,

MOBBIIICHUE YPOBHSI OSKOJOTMYECKOH KyJIbTYyphl: MNPHOOpETEHHE OMbITa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MO>KHBIX IIOCJIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUE TII00ATLHOT0 XapaKTepa KOJIOTHUECKUX MPOOJIeM U IyTel UX PEIICHUS;



CIOCOOHOCTh MCMOJIb30BaTh MPHOOpETaeMble NMPU U3yYEHUH OWMOJIOTUM 3HAHHMS U YMEHUs IpH
pelieHnn MpoOseM, CBSI3aHHBIX C pallMOHAIbHBIM IPUPOAOIOJIB30BAHUEM (COOIIOJCHUE MPaBUI
IIOBEJICHUS B IIPUPOJIE, HAIPABICHHBIX HA COXPAaHEHHE PAaBHOBECHs B DKOCHCTEMAX, OXpaHy BHJIOB,
IKOCHCTEM, OMoCchephl);

aKTUBHOE HEIPUITHE ACHCTBUH, MPUHOCAIINX BPEN OKPY)KAIOIIEH NPUPOJHON Cpele, yMEHHE
IIPOrHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTMYECKUE IOCIEACTBUS NMPEANPUHUMAEMBIX ACHCTBUM U
MIpEAOTBpALATh UX;

HaJIMYME PA3BUTOTO DKOJIOTMYECKOTO  MBINUICHUS, OKOJIOIMYECKOM KYyJBTYpbI, OIIbITA
JESATEIIBHOCTH 3KOJOTMYECKON HAIIPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCSA MU B II03HABATEIIBHOM,
KOMMYHHKATUBHON M COLMAIIBHON ITPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON AESITEIBHOCTH
9KOJIOTMYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYKH U OOIIECTBEHHOHN MPAKTUKH, OCHOBAHHOT'O Ha JTHAJIOTE KYJIbTYp, CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MECTA B IOJIUKYJIBTYPHOM MHDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOM KyJIBTYpbl KaK CPEICTBA B3aWMOACHCTBHUS
MEX]1y JIFOJIbMH U TIO3HAHMS MUPA;

[IOHMMaHue cneuuduku OHOJNIOTHM Kak HayKd, OCO3HaHus €€ poid B (OPMHUPOBAHUU
paMOHAIBFHOTO HAYYHOT'O MBIIIICHHUS, CO3IaHUHU [EJIOCTHOTO TPEACTABICHUS 00 OKpPYXKAIOIIEM MHUPE
KaK O €JUHCTBE MPUPOJbl, YeJOBEKAa M OOLIECTBAa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpobIeM COXpaHEeHUs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHON ITUBMIIN3AIIMHU: 00ECTICYCHNUS HOBOTO
YPOBHS Ppa3BUTHUSI MEAMLMHBI, CO3/IaHHUE TEPCHEKTUBHBIX OHMOTEXHOJOTUM, CIOCOOHBIX pelaTh
pecypcHble TIpoOjeMbl pa3BUTHS 4YeJIOBEYECTBA, IOMCKa IyTed BbIXOAA M3 IJI0OAJIbHBIX
HKOJIOTUUECKUX MpobieM U olOecreueHHsl Nepexoia K YCTOHYHMBOMY Ppa3BUTHUIO, PALMOHAIBHOMY
HCI0JIb30BaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUM OMOJIOTMYECKMX 3HAHUM B ILENAX MOBBIICHUS 001Iei
KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOH 4acTh (DyHKIHOHAJILHOU
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit pu U3y4eHun OUoJIoruy;

IIOHMMAHHUE CYIIHOCTH METOJOB II03HAHUA, MCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKax,
CTIIOCOOHOCTH HCIIOJIb30BATh MOydaeMble 3HAHUS /IS aHATIN3a M OOBSICHEHHUS SIBIICHUI OKPYKAIOIIEro
MHUpa ¥ TPOUCXOSAIIMX B HEM M3MEHEHHI, YMEHHE JeJaTh 00OCHOBAHHBIC 3aKJIOUYEHHUS HAa OCHOBE
Hay4HbIX ()aKTOB U UMEIOILUXCS JAHHBIX C LEJbIO OJYyYEHHsI JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENBHO UCIIOb30BaTh OMOJIOTMYECKHUE 3HAHMS JJIs pelleHus npodiieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAay4YHOW JEATEIbHOCTH, TI'OTOBHOCTH OCYILECTBIATh IPOEKTHYIO H
HCCJIEIOBATENBCKYIO AESTEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTbH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KMU3HEHHBIMHU MIOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHMsS y4dyeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (QOPMHUPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOUMIMXCS  MEXKAMCHUIUIMHAPHBIC
(MexnpeMeTHbIE) OOIIEHAYYHbIC MOHITHS, OTPAYKAIOIINME IEIOCTHOCTh HAYYHOH KapTHHBI MHUpa U
cneun(uKy METOJOB IO3HAHHUSA, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HJHEpIHUs,
SBJICHHUE, NPOLIECC, CUCTeMa, HAay4HbIM (hakT, MPUHLMUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
ucClieloBaHNe, HaONIOIeHUe, W3MEpEHHUe, HKCIEPUMEHT M JpPYrux), YHHUBEpCalbHbIE Yy4eOHBIC



neiictBus (IIO3HABATENIbHBIC, KOMMYHUKATHBHBIE, PErYJISATUBHBIC), oOecreunBaromue HoOpMUpOBaAHHE
(YHKIIMOHATTLHOW TPAMOTHOCTH ¥ COIMAJBHOW KOMIICTCHIIMA OOYYArOMIMXCs, CIIOCOOHOCTh
00yJaromUXCsl HCIIOJIB30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIE, MHPOBO33PCHUCCKHE 3HAHUS U
YHUBEPCAJIbHbIC YUCOHBIC ICHCTBHS B TO3HABATEIILHOM U COIMAILHON TIPAKTUKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MTPOTPAMMBI CPEITHETO OOLIET0 00pa30BaHUs JTOJIKHBI
OTpaXkaTh:

ORiajieHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe AeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyallM3UpOBaTh MPOOJIEMY, paccMarpuBarh e
BCECTOPOHHC;

WCIOJIb30BaTh MPH OCBOCHWM 3HAHWW TPHEMBI JIOTHYECKOTO MBINUICHUS (aHAW3a, CUHTE3a,
CpaBHEHUs, KiIacCU(pUKAIUU, 0000IIEHNs), PACKPBIBATh CMBICII OMOJOTHUYECKHX MOHATHH (BBIACISITH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATD CBS3U C IPYTUMH TIOHSATHSIMH);

OTIPECIIATH e JACSITSILHOCTH, 3a/1aBast TapaMeTPhl U KPUTEPUH UX JIOCTHIKCHHUS, COOTHOCHUTH
PE3YIBTATHI ISATSIBHOCTH C ITOCTABIICHHBIMHE IEIISIMHU;

UCIIO0JIb30BaTh OMOJIOTUYECKUE TIOHATHS JIsi OOBSICHEHUS! (PaKTOB U SIBIICHUI KHBOW TIPUPOJIBI,

CTPOUTH JIOTUYECKHE PACCYXKACHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (OPMYIUPOBaTh BBIBOABI U
3aKJTFOYCHUS;

MPUMCHSTh CXEMHO-MOJICJIBHBIE CPEJICTBA ISl TPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIICHUHA B H3y4aeMbIX OHOJIOTHUECKUX OOBEKTaX, a TaKKe NPOTHBOPEYHMH pPa3HOIO pOja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbeiBaTh IUTAH PEHICHHUS MPOOJIEMBbI ¢ YIETOM aHaIN3a MMCIOIIUXCS MaTepUATbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISM,
OIICHUBATh PHUCKU TOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh UM  BBHINOJIHATH PAbOTy B  YCIOBUSAX PEATBHOTO, BHPTYyaLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH XXU3HCHHBIX TPOOIIeM.

2) 0a30BbIe UCCIEA0BATEIbCKUE IeiCTBUS:

BIIQJICTh HAaBBIKAMHU y4eOHO-UCCIICJIOBATEILCKON ¥ TMPOCKTHOW JCSTEILHOCTH, HaBBIKAMH
paspeiieHust mpoodJieM, CIIOCOOHOCThI0 M TOTOBHOCTBEO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB
peleHHsI MPaKTHYECKHX 337124, IPUMEHEHHIO Pa3IMYHbIX METOOB TIO3HAHUS;

WCIOJIb30BaTh PA3JIMYHBIC BUJBI JICATEIBHOCTH IO TIOJIYYCHHUIO HOBOI'O 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M IIPUMEHEHHUIO B YUCOHBIX CUTYAIUAX, B TOM YHCIIE TIPH CO3JaHUHN
y4EOHBIX U COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAay4YHBIH TUI MBIIUICHHS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIHOYECBBIMH
MOHATUSIMU U METOIAMHU;

CTaBUTh H (HOPMYIHpPOBaTH COOCTBCHHBIC 3a7adud B 00Opa30oBaTCILHON NIEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBIISATh IPUYUHHO-CIICICTBEHHBIC CBS3H M aKTYaJIM3HPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pellieH sI, HAXOJUTh apTyMEHTHI JUIsl OKAa3aTeIbCTBa CBOMX YTBEPIKICHUH, 3a/laBaTh MapaMmeTphl W
KPUTEPUU PEIICHUS;

aHAIM3WPOBATH TOJYUCHHBIC B XOJIC PEIICHUS 33aa4d PE3yJIbTAaThl, KPUTUICCKH OLICHUBATH X
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MECHCHHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATh IIEJICHANPABICHHBI TIOMCK TIEpEHOCa CPEACTB M CIOCOOOB JICHCTBUS B
podecCHOHATBHYIO Cpey;



YMETb MIEPEHOCUTh 3HAHUS B 103HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIE TIOAXO0/IBI U PEIICHUS, CTABUTH MIPOOJIEMBI U
3aJjauu, JOMyCKaroIlue albTepHATUBHbIE PELLICHHUS.

3) pa6ora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX HH(pOpMaIu (TeKCcTe y4eOHOTo MocoOus, HayqHO-
MOMYJISIPHOM JInTepaType, OMOIOTUIECKHUX CIIOBAPSX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX,
B lHTepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO Pa3IMYHBIX BUI0B U (HOPM IMpesICTaBIEHHs, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTb;

dbopMynHpOBaTh 3ampOCHl M MPHUMEHSATh pPa3IMYHBIE METOJBl TPU TIOMCKE H 0TOOpe
Ouosiornueckoit nuHdopMaru, He0OX0IUMOH /TSl BRIIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT  HCHOJb30BAHHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTUH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMalbHYIO  (opMy  mpencTaBieHUS  OHMOIIOTHYECKOM
nHpopManuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTOe);

HCIOJIb30BaTh HAYUHBIN A3bIK B KAUECTBE CPEJICTBA MPH padoTe ¢ Ouojoruueckoi nHpopmanuei:
IPUMEHATh XUMHUYECKHe, (u3nueckue M MaTeMaTH4YeCKUe 3HAKW M CHMBOJIBI, (HOPMYJIbI,
ab0peBuaTypy, HOMEHKJIATYpY, UCIOJIB30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA
HarJSITHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS M 3alIUTHI HH(OpMaIu, HHPOPMALMOHHON 0€30macHOCTH
JMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1) oOmenue:

OCYLLIECTBIISATh KOMMYHHUKAIIMK BO BCEX c(epax *KHU3HH, aKTUBHO y4acTBOBaTh B JIMAJIOTE WIIH
JMCKYCCHM TIO CYLIECTBY 00CYyXKJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKAa3bIBAaTh CYXACHUS
OTHOCHTEIIFHO BBINIOJHEHHS TIpeajaraeMoil 3ajaud, YYHTHIBATh HHTEPECH M COTJIACOBAaHHOCTh
MO3UIHN IPYTHX YYACTHUKOB JTUAJIOTA MU TUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHHWS, MOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HMKHOBEHHS] KOH(JIMKTHBIX CHTyallUd, yMeThb CMAryaTb KOH(JIMKTBI M BECTU
IIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOLICHUS W B3aWMOJICHCTBHS, IOHUMATh HAMEPEHHs IPYTHX
JIOACH, TPOSIBISAT YBAXKHUTEIBHOE OTHOIIEHHE K COOECEIHWKY M B KOPPEKTHOH Qopme
(bopMyIMpOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

[IOHMMaThb M HCHOJb30BAaTh IMPEUMYILECTBA KOMAaHIHOM M WHAMBUIYalbHOH paboOTHl mpu
peleHry OUOJIOrMYecKoi mpobaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHSI TPYIIIOBBIX (OpM
B3aUMOJICHCTBUS IIPU PeLIeHUH yueOHOM 3ajauu;

BBIOMPAaTh TEMAaTHKy W METOJbl COBMECTHBIX IEHCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KAOTO YWiICHA KOJUIEKTHBA;

IPUHUMATD LIE€JIH COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JAEHCTBHS 110
e€ JIOCTHKEHHIO: COCTaBJIATh IUIAH JEMCTBUM, paclpeneisiTb poiau ¢ y4€TOM MHEHHMH y4aCTHMKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOH palboTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa W KaKJOTO YYaCTHHKA KOMaHIbI B OOILIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE NPOEKTHI, OLIEHWBAaTh HWJEH C [O3ULUH HOBHM3HbBI, OPUTIMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;



OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBITH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIUATHBHBIM.

OgiajeHne YHMBEPCAJIBbHBIMH PeryJsiTUBHBIMU AeiiCTBUSMM:

1) camoopranu3amnus:

HCIOJIb30BaTh OMOIOIMYECKHE 3HAHUS JUIS BBIBICHUS MTPOOJIEM U UX pEIeHHs B KU3HEHHBIX U
Y4eOHBIX CUTYaIHsIX;

BBIOMPAaTh Ha OCHOBE OHMOJOIMYECKMX 3HAHWH IIEJEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYIKax II0 OTHOLICHWIO K JXMBOM IPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh [103HABATEIbHYIO JI€ATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTD
1 GOpMyYIHPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON ACATEIHHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH peIleHUs MpoOieMbl € Y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEHN U MPEIIOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYal[UsIM;

paciupsaTh paMKH1 yueOHOTro NMpeAMeTa Ha OCHOBE JINYHBIX NPEANIOYTEHU;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIHPOKOM 3pyIUIMM B pa3HbBIX 001acTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOKH 00Pa30BaTENbHBIN M KYJIBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATECIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIAJICTh HABBIKAMU ITI03HABATENILHOW pe(ICKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHH U
MBICIMTENIbHBIX IPOLECCOB, UX PE3YJIbTATOB M OCHOBAaHWI, MCHOIb30BaTh MPUEMBI pedaekcuu Jis
OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX IIPU aHAIMU3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIUX:

IIPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbHI

[Ipenmetnbie pe3ynbraThl OcBoeHMs mporpamMmel COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuuyueckue i ydeOHoro mnpeamera «buomorus» HaydHble 3HAHUS, YMEHUS H
CIIOCOOBI JEHCTBHUI MO0 OCBOCHUIO, MHTEPIIPETALMH U MPEOOPa30BAaHHUIO 3HAHHUM, BH/BI JAEATEILHOCTH
0 TIOJTYYEHHUIO HOBOTO 3HAHMS M MIPUMEHEHUIO 3HAHUHN B PA3IMYHBIX YYEOHBIX CHUTYAIMsX, a TAKXKE B
peabHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ouoiorueil. B mporpaMme npenMeTHbIE pe3yIbTaThl
MPEJICTABIICHBI 110 T0JIaM 00Yy4EHHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOSHHS ydeOHOro mpeamera «buonorus» ¢ 10 Knacce NOMKHBI
OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€é W pOJM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa |
HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUICKHX M 3apyOEKHBIX Y4YEHBIX-OMOJOTOB B pa3BUTHE
Ouosiorny, PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa [T PeICHUS KU3HEHHBIX 3a/1a4;



YMEHHE PaCKpBIBATh COJEpKAHUE OHMOJIOTMUYECKMX TEPMHHOB U TOHSTUM: KH3HB, KIIETKA,
opranusMm, MeTabonu3M (0OOMEH BEIIeCTB W IPEBpAIlEHHE SHEPrHH), TOMEOCTa3 (CaMOpPEeTyJIsIus),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PENPOAYKIIUS), HACIEACTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE u3Jlaratb OWOJOrHYecKhe TeopuHu (KJIETO4YHas, XpOMOCOMHas, MYyTallMOHHas,
LIEHTpaIbHAas I0rMa MOJIEKYJIsipHOU Ouosiorun), 3akonsl (I'. Mennens, T. Moprana, H. Y. BaBunosa)
U y4eHHus (0 LEHTpaX MHOrooOpasus M NMPOUCXOXKICHHS KyJIbTypHBIX pactenuid H. U. BaBuiosa),
OTIPEACISATH TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYyYHOTO MO3HAHUS B OMOJOTUU: HAOIIOJCHHUE U OMHCAHUE KUBBIX
CHCTEM, TIPOLIECCOB M SBIICHWIA, OpPraHM3alUsl M TIPOBEICHHE OHOJOTHYECKOTO SKCIECPUMEHTA,
BBIJIBUKCHHE THIIOTE3bI, BBISBJICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMH, OOBICHEHHE
MOJIyYEHHBIX PE3yJbTAaTOB, HUCIOIH30BAaHHBIX HAYYHBIX MOHATUN, TECOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBLICIATh CYIIECTBEHHbIC IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U 3YKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB M
MpeBpalleHUs] SHEPruu B KiIeTKe, (OTOCUHTE3a, IJIACTHUYECKOrO0 M HHEPreTHYecKoro oOMeHa,
XeMOCUHTE3a, MHTO03a, MeiHo03a, OIUIOJAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3),

YMEHHE TPHUMEHATH IOJNyYCHHBIC 3HAHUS Ui OOBSACHEHHS OHMOJIOTWYECKHX IPOLECCOB U
SIBJIGHUHM, JUISl NPUHATHS MPAKTUUYECKUX PELIEHUH B TMOBCEIHEBHOM XHU3HU C LENbI0 0OecreueHUs
0€30MacCHOCTH CBOETO 370POBBSI M 3JI0POBbSI OKPYXKAIOUIMX JIIOCH, COONMIOACHUS HOPM I'PaMOTHOTO
MOBEJCHUSI B OKPYXAIOWIEH NPUPOAHON cpele, NOHMMAaHWE HEOOXOJAMMOCTH HCIOJIB30BAHUS
JOCTUKEHUM COBPEMEHHON OMOJIOrMH U OMOTEXHOJIOTHH JUIsl pallMOHAIBLHOTO IPUPOI0N0JIb30BAHNUS;

YMEHHE pelIaTh 3JIeMEHTapHble TeHETUYECKHE 3a]]aud Ha MOHO- U JIUTUOPUIHOE CKpEelMBaHue,
CIICTJIEHHOE HACJIEJI0BaHUE, COCTABJIATh CXEMbl MOHOTHOPHIIHOTO CKPEIIMBaHUS JUIsl MpEeACcKa3aHus
HacJIeJ0OBaHUs MPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBIIOJIHATH JIA0OPATOPHBIC U IPAKTUYECKHE PadOThI, COOII0IAaTh paBuiIa Mpu padorte ¢
Y4eOHBIM U JTa00paTOpHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHYECKH OLIEHWBATh W HMHTEPIPETUPOBATh HH(MOPMALNUIO OUOIIOTUYECKOTO
COJIep>KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOUHUKOB (CPEICTBAa MACCOBOU
nH(pOpPMaLNY, HAYYHO-TIOMYJISIPHBIE MAaTE€PUabl), STHYECKUE aCTIEKThl COBPEMEHHBIX MCCIICAOBAHUHA B
OMoJIOTUH, MEAULINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIEeHUS, 0000111as OMOIOTHYECKYIO
nH(OPMAILIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buomnorusi» ¢ 11 knacce NOIKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OHOJOTMHM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA U
HAYYHOTO MHPOBO33PEHHUS, O BKJIAJAE POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEeKa [T PeIeHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJECp)KAHUE OMOJOTUYECKHX TEPMHHOB M TOHATUN: BHJ, MOMYJISIIHS,
reHo(OH, IBOJIOLHUSA, ABIXKYIIHE CUIbI ((PaKTOphI) BOJIOLUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB,
BU000pa30BaHue, SKOJOTHYECKHE (aKTOPBI, SIKOCHCTEMA, MPOIYIEHTH, KOHCYMEHTBI, PEAyICHTHI,
[[ENU TTUTAHUS, YKOJIOTHYECKasi TUpaMuia, OMoreoreHos, onocdepa;

yYMEHHE u3Jlarath Ouonoruueckue Teopun (3Bomtonnonnas teopust U. JlapBuHa, cuHTeTHYECKas
TEOpHs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTHU (3apojsimieBoro cxonactsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBlieHU# U myTei sBomroruu A. H. CeBeprioBa, yuenus o 6uochepe B. 1. Bepuazackoro),
OTIPEIeNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;



yYMEHHE BJIa/IeTh METOJAAMH HAYyYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJACHUE U OMHCAHUE KUBBIX
CHCTEM, TPOIECCOB M SBICHW, OpPraHM3alUs M TPOBEJICHHE OHOJOTHYECKOTO SKCIECPUMEHTA,
BBIJIBUKCHHE THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMH, OOBICHEHHE
MOJIyYEHHBIX pE3YyJbTaTOB, UCIIONb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHUE JI€JaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENATH CYIIECTBEHHBIC INMPHU3HAKH CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHUJOB,
MOMYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYILEHTOB, OMOTEOIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJIEICTBEHHOM  W3MEHYMBOCTHU, €CTECTBEHHOro OTOOpa,  BHI000pa30BaHMI,
MIPUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBUS JKOJIOTUYECKHX (AKTOPOB Ha OPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPrUM B 3KOCHCTEMaX, AHTPOIOIEHHBIX H3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE MPHUMEHSTh MOJyYEHHBbIE 3HAaHUSA M OODBICHEHHS OHOJOTHYECKHX IPOIECCOB U
SBIIGHUHM, JUIsl TIPUHATHS MPAKTUYECKUX PEHICHW B TOBCEIHEBHOM KHU3HU C IENbI0 OOecredeHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSI OKPY)KAIOIIUX JIIOJIEH, COOMIONEHUS] HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYKAIOWIEH NPUPOAHON cpele, NOHMMAaHHWE HEOOXOJAMMOCTH HCIOJIb30BAHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOTHH I PAllHOHAIBHOTO MTPUPOIONOIB30BaAHUS;

YMEHHE pellaTh dJIeMEHTapHble OMOIOTHYECKHE 3a/1a4H, COCTABIIATH CXEMbI MIEPEHOCA BEIIECTB
Y DHEPrUH B SKOCUCTEMaXx (LIeTH MUTaHUs);

YMEHHE BBIIIOJIHATH JIA0OPATOPHBIE U IPAKTUYECKHE PadOThI, COOIIOIAaTh paBmiIa pu padorte ¢
Y4eOHBIM U JTa00paTOPHBIM 000PYIO0BaHUEM;

YMEHHE KpPUTHYECKH OLIEHWBATh M HMHTEPIPETUPOBATh HH(MOPMALNUIO OUOIIOTUYECKOTO
COJIepKaHusl, BKJIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOUHUKOB (CPEICTBA MAacCCOBOM
uHbOpMaLMY, HAYYHO-TIOMYJISIPHBIE MAaTepHajbl), pacCMaTpPUBATh TJIOOAIBHBIE HSKOJIOTUYECKHE
pOoOJIEeMbI COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIICHUS, 0000111as OMOIOTHYECKYIO
MH(POPMALINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO UCIOJIB30BATh OHATHIHBIN anmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHUE pPa3aeioB H TeM u(ppoBLIe
Ne ni/m P Koutpoabn IIpakTHyeck (p )
NPorpamMmbl Bcero o0pa3zoBaTe/ibHbIE
ble padoThI ue padoThbl
pecypchl
bubmnoreka [JOK
2 .
! buonorus kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHCTEMBI U X OpraHU3aIUsl 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUHA COCTAB U CTPOEHHUE KIIETKHU 8 1 Bubmaorexa IIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENIATENHHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHUE M MHIUBUAYAIBHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U U3MEHUYUBOCTD g L5 bubnnoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3zMoB. OCHOBBI 3 bubnnoreka [JOK
OHOTEXHOJIOTHHA https:/m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMs 1 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ieJioB U TeM ungpoBbie
Ne /i P Kontpoasnbl | IlpakTudeckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
1 0 9 1
JBOIIOUHOHHA] OHOTOTHS https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraausmsl U OKpYKaromas cpeaa 5 1 bubmorera [IOK
P py - pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHUE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [{OK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHHUE 106 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
JlaTa
Ne uudgpoBbie
Tema ypoka KoHnTpoJbHBI IpakTH4ecku H3y1CHH
n/n Bceero oOpa3oBaTesibHbIE
e padoThbI e padoThI A
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 1 Hepn 09 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863e632a
Meto/ibl TO3HAHUS KUBOU MPUPO/IBI.
I1 6ota Ne 1
) pakTuyeckas padora Ne 1 0.5 2 Hen 09 bubnuoreka [JOK
«/cnonb30BaHUE PA3TUYHBIX METOJIOB TIPU https://m.edsoo.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKHX 00BEKTOBY
3 buonornueckue cucremsl, MpoLECCHl U UX 1 3 Hen 09 bubnuotexa [JOK
H3y4YCHUE A https://m.edsoo.ru/863e6564
4 XUMUYECKHM cocTaB KJIeTKU. Boja u | 4 ves 09 bubmuoreka [JOK
MUWHEpPAIBHBIE CONA A https://m.edsoo.ru/863e674¢
bu6mmoreka [{OK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 5 Heg 10
p A https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTUYECKHE
KatanuzaTopsl. JJaboparopnas padota Ne 1
6 «M3yueHne KaTaTuTUYECKOM aKTUBHOCTH 1 0.5 6 Hen 10 bubmmorexa HOK
Y ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaJia3bl)»
bu6mmorexa [{OK
7 YraeBopsl. JIunuasl 1 7 Hepg, 10
g g A https://m.eds00.ru/863e¢6870
bu6 K
8 HyxnennoBbie kucnorsl. ATO 1 8 Hep 10 nosmorexa O
https://m.edsoo.1ru/863e6d5c
9 Hcropus u MmeToabl U3yd4eHUs KIETKH. 1 9 nen 11 bu6mmoreka [{OK
Knerounas Teopus A https://m.edsoo.ru/863e6e88
10 Kietka kak nemnocTHas )KuBas cucTeMa 1 10 Hepl1




CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «3yuenue
CTPOCHUS KJIIETOK PACTEHUIA, )KUBOTHBIX,

bu6mmorexa [IOK

11 5 5 . 0.5 11 Hep 11 https://m.eds00.ru/863e6f0
rpu0OB U OaKTEepUH 101 MUKPOCKOIIOM Ha htps//m.cdsoo.rw/863¢716¢
TOTOBBIX MHKpOIIperapaTax U ux
OTTHCaHHUEY
bubmuoreka [JOK
12 0 5] 12 11
O6MeH BeIecTs Wik MeTaboH3M HeA https://m.eds00.1u/863e766¢
bubmuoreka [JOK
1 () . X 13 Hen 12
3 OTOCHHTES. ACMOCHHTES A https://m.edso00.ru/863e7c¢98
bubmuoreka [JOK
14 DHepreTU4ecKuii oome 14 Hep, 12
HEPTETHHACCIIH OOMEH a https://m.edsoo.ru/863e7aae
JKuzHeHHBIN MK KIeTKU. [lenenue
kieTkd. Muto3. JlabopaTopHast pabora Ne
15 3 «Habmronenne MuTo3a B KJIeTKax 0.5 15 Heg 12 bubnmorera [TOK
a ' a https://m.edsoo0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes Oenka. Peakuus MaTpuaHOTO 16 Heq 12 bubnmnorexa [JOK
CUHTE3a https://m.eds00.1u/863e796¢
bu6mmorexa [IOK
17 Tpanc — OuocuHTe3 Oenka 17 Hep, 01
PaCIAHHA HOCHHT K a https://m.eds00.ru/863e796¢
bu6mmoreka [IOK
18 H — 18 Hep 01
CKIICTOUHBIE (POPMBI KH3HH — BUPYCHI A https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB 19 Hep 01 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmorexa [{OK
20 Meiios 20 Hep 01
A https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE MTOJOBBIX Eub OK
21 kietok. OmnonorBopenue. JlaboparopHas 0.5 21 Hep 02 nosmorera Il

pabota Ne 4 «/3yuenue cTpoeHus

https://m.edsoo.ru/863e81b6




IIOJIOBBIX KJICTOK Ha I'OTOBBIX

MHUKpOIIpenaparax»
bu6mmorexa [IOK
22 WnanuBuayanbsHoe pa3BUTHE OPTaHU3MOB 22 nep 02
a oy p p a https://m.edsoo.ru/863e8436
I'enmeTnka — HayKa O HACJIEACTBEHHOCTH U
” YK it 23 Hea 02 bub6nuoreka [IOK
H3MCHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIeAOBaHUS
24 pu3HaKoB. MOHOTHOpUIHOE 24 Hep 02 Bubmiorexa IJOK
p ’ P https://m.edsoo.ru/863e8878
CKpEILIMBAaHUE
25 JlurubpuaHoe ckpermuBanue. 3aKoH 25 wep 03 bubnuorexa [JOK
HE3aBUCUMOT0 HACJIEJOBAHUS MPU3HAKOB https://m.edsoo.ru/863e¢89a4
CuernieHHOE HaclieIoBaHUE MTPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
€3yJIbTaTOB MOHOTHOPHUIHOTO U b K
26 pesy. pun 0.5 26 Hep 03 nonmoreka 1O
JUTUOPUIHOTO CKPEUIMBAHUS Y https://m.edsoo.ru/863e8c60
JpO30( MBI Ha TOTOBBIX
MHUKpOIIpenaparax»
I'eneTuka nmona. HacieqoBaHue MpHU3HAKOB, b K
27 I p 27 wep 03 noanoreka 1O
CLIEIJIEHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
HU3zmenunBocTh. HeHnaciencTBeHHas
M3MEHYMBOCTh. JIJabopaTropHas pabora Ne
6. Uzyuenne Moau(UKaIIHOHHON b K
)8 k! aupuKan 0.5 28 Hea 04 u6imorexa 110
HW3MEHYUBOCTH, MOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUaIlMOHHOIO PsiJla U BapUallMOHHOM
KpUBOI»
HacnencrBenHass N3MEHUYHBOCTb.
JIaGoparopnast padora Ne 7. «Ananus b K
29 paTopHadi p 0.5 29 Heg 04 nomorexa O
MyTaluii y 1po30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubnuoreka IIOK
30 I'eHeTuka yenoBeka 30 Hep 04 1

https://m.eds00.ru/863e8d78




PesepBHEIi ypok. O000IICHHE IO TEME

31 «HacneacTBeHHOCTh U U3MEHUYUBOCTh 1 31 Hep 04
OpraHu3MOB)
32 Cenekius Kak HayKa U IpOIecc 1 32Hea04- | bubmorexa [OK
1 YK pou 05 https://m.eds0o0.ru/863¢9214
1 MeTOI[I)IUI/I JIOCTHKEHUS CEJICKIIUU | 33 Hep 05 bubmuoreka [JOK
pacTeHUH U )XKUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoorus Kak oTpacib | 34 Heg 05 bub6nuoreka LIOK
IIPOU3BOACTBA https://m.edso00.ru/863¢9336
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
JlaTa
Ne nugposbie
Tema ypoka KonTpoabHbI IIpakTH4eckn H3Yy4eHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThblI b
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUCHHS 1 bubmorexa HOK
t A e https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacrabiieHuil o0 1 bu6nuoreka [IOK
HBOJIIOLIAHN https://m.edso0.ru/863e¢9570
bu6mmoreka [IOK
3 Mukpo3Boso 1
HKPOIBOTOMMA https://m.edsoo.ru/863e9cle
[Tomynsitust Kak 3JIeMEeHTapHask IUHULIA
4 BUJa ¥ dBorOIMH. JlabopaTopHast | 0.5 bubnuorexa [JOK
pabora Ne 1 «CpaBHeHUE BUIOB 110 ' https://m.edso00.ru/863e99¢6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBrxy1ue cuiibl (3JIeMEHTapHbIC | bubnmnorexa [JOK
(hakTOphI) FBOITIOLUN https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 Ecrecte i1 oT6op U ero o 1
TECTBEHHEIH OTOOP 1 €ro (popMb! https://m.edsoo.ru/863e9ed0
Pe3ynpTarsl sBOIIOIUN:
pUCHOCOOICHHOCTh OPTaHU3MOB U
7 BU1000pa3zoBanue. Jlaboparopuas | 0.5 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 HanpaBnenust 1 myTu MakpO3BOJIIOIUU 1 bubmorexa HOK
P y P a https://m.edsoo.ru/863e9cle
9 Heob6patumocTb 3BOIIOINN 1
10 Wcropus xu3Hu Ha 3emiie U METObI €€ |

N3YUCHUA




1 I'unoressl NPOUCXOXKACHUS )KU3HU HA bubnuotexa [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1O 3paM U bubnmnorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJTIOIUN
pPacTUTEIBLHOTO U )KHBOTHOT'O MHPA.
13 [Ipaktuueckas padora Ne 1 «M3yuenue 0.5 bubnmorexa LIOK
P P B z,q ' https://m.edsoo.ru/863ea8bc
MCKOMAeMbIX OCTAaTKOB PaCTECHUI U
YKUBOTHBIX B KOJUTEKIUSIX)
14 CoBpeMeHHasi cucTeMa OpraHu4eCcKOro bubnmnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeTIOBeKa (AaHTPOTIOTEHE3) bubmorexa HOK
P https://m.edsoo.ru/863eac2c
16 JBmxymue cuibl ((hakTopsr) bu6nuoreka [IOK
aHTpPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJIUU IBOJIIOLIUY YEJIOBEKA
13 Yenoseyeckue pacel U IPUPOIHbIE bubnuotexa [JOK
ajarTaly YejJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O000IICHHE 1O TEME
19 «BoO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emuie»
20 DKoJorus Kak HayKa
)1 Cpenbl 00uTaHus U DKOJIOTHICCKHE bu6mmoreka [{OK
(bakTopsI https://m.edsoo.ru/863eafec
Abuotndeckue (akTopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
” 0COOCHHOCTH PACTEHHI U3 PA3HBIX MECT 0.5 bubnuorexa [JOK

oburtanus». JlabopaTtopHas padora Ne 4.
«BnusiHEE cBeTa Ha POCT U Pa3BUTHE
YEepEHKOB KOJIeyca»

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




bubnnoreka [JOK
23 brorueckue gaxropet ! https://m.edSO(])_.[ru/ 863eb348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
24 nomyssiiad. [Ipaktudeckast padora Ne 2 1 0.5
«[Toac4€T NIOTHOCTH NOMYJIALUN
Pa3HBIX BUJIOB PACTCHUIN
bubnmnoreka [JOK
25 Coo0miecTBa OpraHu3MoOB — OHOIIEHO3 1 httt)s://m.edSO(I)_.[ru/863eb46a
bubnnorexa [IOK
26 DKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI) 1 hitps://m.c dsofru 1863ebdta
OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 Dkonoruueckue nupamusl. CBoMCTBa 1 bubmorexa LHOK
skocrctem. Cykiecors https://m.edsoo.ru/863eb5fa
28 [Ipupoanslie 3x0ocucTEMBI 1
29 AHTPONOreHHbIE SKOCUCTEMBbI 1
30 buocdepa — rinobanpHas skocucTema 1 bubnuorexa [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
ounocdepsr https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emnu 1
1 CocyiecTBoBaHME IPUPOABI U 1 bubanorexa [IOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Coo0111ecTBa U 3KOJIOTUYECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O IIPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PybuoB A.M. u apyrue /Ilox pen.
[Taceununka B.B,, AKIMOHEpHOE 00IIeCTBO «M3paTensCeTBO «IIpocsemenne»
* buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6uoB A.M. u npyrue /Ilox pen.
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JlemoBepcusi UTOroBOro TecrupoBanus 3a roa 10 kiaace.
1 Bapuanr.
YacTts A. BoiOepuTe 0JUH NPaBUJILHBIIA OTBeT.
1. Kakue xumuyeckue 31eMeHThl Ha3bIBalOTCA MaKpo3IeMeHTaMu ?
A. kucinopon B. azor
b. Bomopon I'. Bce oTBETHI BEpHBI
2. Kakoe u3 npesncraBiaeHHbIX BEIIECTB OTHOCUTCSI K MOHOCaxapuiam?
A. Kpaxman B. xutun
b. rmroko3a I'. caxapo3za
3. Kakas ¢pynkius HE oTHOCHTCS K QyHKIIUSM YTIIeBOJOB?
A. 3anacaromas B. 3amurHas
b. ctpoutensHas I'. perynsropnas
4. Urto coboi mpeACTaBISIET TPETUYHASL CTPYKTYypa Oeska?
A. monunenTUaHas Lelb B. rob6yna
b. cnupanpHO 3aKpydeHHas LIElb I'. xomrexc rinodyn
5. Kaxkoe ctpoenue nmeer nykneorua moiekyisl PHK:
A. TJTI0K032a, a30THCTOE OCHOBAHUE, OCTATOK (POCHOPHON KUCIOTHI
b. pubo3a, a3otucroe ocHoBaHue, 0cTaTOK (OcHOPHON KUCTOTHI
B. nezokcupn603a, a30THCTOE OCHOBAaHUE, OCTATOK (POCHOPHOI KUCIOTHI
I'. pubo3a, a30TUCTOE OCHOBaHUE.

6. Kaxkoe azoTucroe ocHOBaHME HE BXOAMT B cocTaB MoseKyJsl JIHK:

A. ageHnH B. uuro3un

b. ryanun I'. ypauun

7. [Ipouecc nornoueHrs pacTBOPEHHBIX BEUIECTB KJIETOYHOW CTEHKOW HAa3bIBACTCS:
A. porocunTe3 B. ¢aronuro3

b. nunonuTo3 I'. xemocunTes

8. Kaxkast yacTp KJIETKM OCYILECTBIISIET TPAHCIIOPT BEIIECTB IO KIIETKE:

A. xomruiekc I'onsmxu B. pubocomsl

b. BIIC I'. mutoxonapuun

9. Kak Ha3pIBatOTCs KIETKH, HE UMEIOIIe 0(OPMIICHHOTO sifpa’?

A. IpOKapHOTHI B. anaspo6s1

b. aykapuotsl I'. a3polmr

10. Kakoii yuactok oxgnoi u3 nenouek JJHK Oyner kommiementapen apyroi nenouke JJHK —
TATHOUI'TAITT:

A. TTAITTTUUAT B. ATTTTTATHLA

b. ATATTHATILIA I QTAITHATLILHA

I1. Kak nassiBaercs monekyna PHK, koropasi orBeuaer 3a TpaHCKpuniuio HHOOpPMAIUU C
mouekyJbl JIHK:

A. T-PHK B. P-PHK

b. U-PHK

12. YeM OTIHYAIOTCS KJIETKU TPUOOB OT KIETOK PACTCHHIA?

A. ToJicTas KJIETOYHasi CTEHKA B. naninume Bakyoneit

b. 3amacaer rimukoren I'. Hanuume sapa

13. Kaxkoii Bug pa3sMHOKEHUS XapaKTEPEH ISl Pa3MHOKEHUS APOAOKEH :

A. BereraTuBHOE B. noukoBanue

b. monosoe I'. ciopoo6pazoBanue

14. Kakoii BuJ 01si010TBOPEHUS XapaKTePEeH AJIsl paCTEHU?

A. HapyxHOE B. aBoiiHoe

b. BHyTpeHHEE

15. Ha xakowm atamne sHepreTrdeckoro oOMeHa oopa3yercs MoJIo4Has Kuciora?
A. mOArOTOBUTENbHBIN B. ciiuproBoe 6poxxeHune

b. rmukonu3 I'. keTouHoe npIxaHue

16. Kakum criocobom nuraroTcs pacTeHus:

A. retepoTpodsl B. mapaszutsl



b. aBTOTpOdBI I'. canpoduTsr
17. [Tpu kaxoii paze MUTO3a XPOMOCOMBI PACXOAATCA K MOJIOCaM KJIETKU?
A. uarepdaza B. meradaza
b. anajdasa I'. renodaza
18. B pesynbrare apoOiieHus 3UroThl:
a. YBEJIMUMBACTCS pa3Mep 3apo/ibliia B. IpoUCXOoauT quddepeHranus KIeToK
0. yBEeIMYUBACTCS YHCIIA KIETOK T. IPOUCXOIUT MTEPEMEIICHUE KIIETOK
19. Hapy>xHblii 10 KJIETOK racTpyJibl Ha3bIBa€TCs
a. PKTOZIepMa B. Me307iepMa
0. sHTOACpMA r. Omacryna
20. HapysxHoe omiogoTBopeHne xapakTepHoO IS
a. MIPBITKOH SIIEPHUIIBI B. IIPYI0BO# JISATYIIKU
0. OeIoi KyporaTku T. OOBIKHOBEHHOTO €Xa
Yacrs B.
1. Bbi0epuTte Tpu npaBMIIbHBIX 0TBeTa U3 mecTH. B mponecce oBorenesa:
a. 00pasyroTcs AUIEKICTKU
0. 00pa3yroTCs YeThIpE 3PEIIbIC IMOJIOBIC KIIETKH U3 OJHON
B. 00pa3yroTCsl CIIepMaTO30U bl
r. o0Opa3yeTcs o/iHa 3peJiasi ramera
1. YUCIJIO XPOMOCOM YMEHBIIIAETCS BBOE
€. 00pa3yIoTCs KIETKU C TUIUTOUTHBIM HA0OpOM XPOMOCOM

2. YcTaHoBHTE COOTBETCTBHE MexAY 3akoHamu I'. MeHaensi u MX XapaKTepHUCTUKAMMU.
3akoH XapakTepucTHKA
I 3axkoH MeHnnens . CxpemuBaHue TOMO3UTOT
II 3axkon MeHnpens CxpelyBaHue reTepo3uroT

Poxurensckue GOpMBI — YHCTHIC TUHUHU

Pomutensckue popmel B3aTH U3 Fi

B F1 100% rerepo3uror

Pacmenienue no gpenoruny 3:1

Yacrs C.

1. Kakue npeumymecTBa Aajio ’KHBOTHBIM IOSIBJIeHHE B X0/J€¢ 3BOJIIOLUH BHYTPEHHEro
omonorsopenus? Ilpuseaure npumepsl.

2. Kakue Tvnbl moctaMOpHOHAJIBLHOIO pa3ButTusi cymecTByrr? Kakue nmpemmyuiecrsa
HMeeT KaK/IbIi U3 HUX?

3. Ykaxure HOMepa NpeaIoKeHUil, B KOTOPBIX I0MylIeHbl OIIMOKH. O0BbsICHUTE HX.

1. YrneBoabl NPeACTaBIAIOT COO0M COeMHEHHS YTIepoaa U BOAOPOIa.

2. PaznuuaroT TpW OCHOBHBIX KJacca YIJIEBOJIOB — MOHOCaxapwbl, JUcCaxapuibl U
MOJICaXapUIbL.

3. Haubonee pacipocTpaneHHbIE MOHOCAXaPHIBI — CaXapo3a U JIAKTO3a

4. OHU pacTBOPUMBI B BOJIE U 00JIaAaI0T CIAJAKUM BKYCOM

5. [Tpu pacmennenun 1 r riroKo3b! Beiaensercs 35,2 kJx snepru

Hrorosoe TecrupoBanme 3a roa 10 kiaacc.

2 BapHAaHT.

YacTts A. BoiOepuTe 0JUH NPaBUJILHBII OTBeT.
1. Kaxkoii u3 nepe4nciieHHbIX 3JIEMEHTOB OTHOCUTCSI K MUKpO3JIeMEHTam?
A. kucinopon B. azor
b. Bomopon I'. muuk
2. Kakue u3 mpeacTaBIeHHBIX BEIIECTB SIBIISICTCS THIPO(HOOHBIM?
A. caxap B. xup
b. cupt I'. aMMHOKUCIOTBI

3. Kakwue u3 BemecTB OTHOCATCS K oJurocaxapuaam?



A. xpaxman B. dpyxro3a

b. rimroko3a I'. caxapoza

4. Kakne ¢pyHKIMN BBITOIHSIOT B OpraHU3ME JIHITHIBI?

A. sHepreTuueckas B. 3amuTHas

b. 3anacaromas I'. Bce OTBETHI BEPHBI

5. Kakoe ctpoenue nmeer nepBuyHas CTpyKTypa Oenka?

A. monunenTuHas Uenb B. rno6yna

b. cnupanpHO 3aKpydeHHas LENb I'. xommekc ooy
6. Kaxkoe cTpoenune nmeer nHykneorua Mosiekyssl JJTHK:

A. I1110K03a, Q30TUCTOE OCHOBAHUE, OCTATOK (OCHOPHON KUCIOTHI

b. pu6o3a, a3oTucroe ocHOBaHUE, OCTATOK (HOCPOPHOI KHCIOTHI

B. nezoxcupu603a, a30TUCTOE OCHOBAHUE, OCTATOK (POCPOPHOI KUCIOTHI
I'. pubo3a, a30TUCTOE OCHOBAHUE, YPaLIUI

7. Kakoe a3oTucroe ocHOBaHHE HE BXOAUT B cocTaB Mojekyisl PHK:

A. aneHuH B. nuro3un

b. ryanun I'. TuMuH

8. Kaxue 13 BUTAMMHOB OTHOCSITCS K )KMPOPACTBOPUMBIM?

A. Butamunubel A u B B. Butamunse A u ]

b. Butamuner A u C I'. BuTamunbsl B u C

9. Kakoe 3a001eBaHN€ BbI3bIBAETCS] BUPYCAMMU:

A. nu3eHrtepus B. rpunn

b. anruna . TyGepkyne3

10. Kakas gacTp kIeTku o0ecrieunBaeT e€ SHepTueH:

A. sanpo B. muroxonnpun

b. kommuiekc I'onbxu I'. pubocompbl

11. ITpornecc noruomeHust TBEPAbIX BELIECTB KJIETOUHOM CTEHKON Ha3bIBACTCS:
A. porocunTe3 B. ¢aronuro3

b. nunonuTo3 I'. xemocunTes

12. Han ¢parment wmonekynsl  JHK — A-T-I-I-II-L[-T-A-T-A. Hcmonb3ys TpUHIMIT
KOMILUIEMEHTApHOCTH, onpeaenuTte Bropyro nenouky JTHK.

A. A-T-II-1I-A-T-A-T-T-T B. T-A-II-T'-LI-T-A-T-A-T

b. T-A-II-LI-I"-T"-A-T-A-T I'. I'-A-II-LI-I'-I"-A-T-A-T

13. UYem oTiinyaeTcs KJIETKAa IPOKAPUOT OT KJIETKU SyKapuoT?

A. HanMuueM saapa B. orcyrcTBHE fapa

b. kieroynas crenka I'. puGocomer

14. Ha kakoif craauu 3HepreTuyeckoro oOMeHa MPOUCXOAUT 00pa30BaHUE BOJIbI, YTIIEKUCIIOTO
raza u 36 mosiekyn AT®?

A. IOATrOTOBUTEIBHBII B. cnupToBoe OporxeHue

b. rmukonus I'. keTouHoe npIxaHue

15. Kakum crioco6oM muTaroTcsi TpruObI:

A. retepoTpodbl B. ronozon

b. aBTOTpOdBI I'. canpoduTsr

16. [Tpu xakoit paze MuTO3a MPOUCXOIUT yBoeHHE MoJekya JJHK?

A. nnrepdaza B. meradaza

b. anadaza I'. Tenodaza

17. UnauButyanbHOE pa3BUTHE OpraHU3Ma — 3TO:

a. pumorenes B. OHTOTCHE3

0. rameTorexes I. OBOr€He3

18. ®opmupoBaHuE racTpyJibl CBSI3aHO C:

a. aKTUBHBIM POCTOM KJIETOK B. BIISIYUMBAHHEM 3apOJblIlIa

0. npoGiieHueM r. 00pa3oBaHUEM TKaHEH U OPTaHOB

19. Kpoccunrosep — 310:

a. 00MeH yJacTKaMH TOMOJIOTHYHBIX XPOMOCOM B. HE3aBUCUMOE pacxoxieHue

XpOMOCOM



0. clIMIaHue TOMOJIOTUYHBIX XPOMOCOM T. Pa3HOBUAHOCTH MUTO3a
20. ITpu GraronpusTHBIX YCIOBUAX OECHosioe pa3MHOXKEHHUE TPOUCXOUT V:

a. IPBITKOM SLICPUILIBI B. IPECHOBOJIHOM MBI
0. KyKyIIKH I. IPY10BOM JISATYIIKH
Yacrs B.
1. Bri0epuTe Tpu NpaBUILHBIX 0TBETA U3 IeCTH. B oT/IM4mne 0T MUTO3a NPU Meiio3e:

a. MPOUCXOIUT KPOCCUHTOBEP
0. yneauBaercsa JJHK

B. 00pa3yercs rarjiouIHbIE KIETKU

T. TIOJIy4aloTCs KIETKU UIACHTUYHBIE MATEPUHCKON

7. U3 OJJHOM MaTepUHCKOM KJIETKU 00pa3yloTCs YEThIPE JOUEPHUX
€. POUCXOIUT pa3pylIeHue siAepHoi 000I04KH B podaze

2. YcTraHoBUTE COOTBETCTBHE MeKAY 3akoHaMu I'. MeHaess M UX XapaKTePUCTUKAMU.
3akoH XapakTepucTHKA |
II 3axoH Mennemns MoHOTHOPHAHOE CKPEITUBAHKE
III 3akon Menaens JlurnGpuHoe CKkpemuBaHue

3aKoH paclleIUIeHHs IPU3HAKOB
Pacmeruienue no genotumy 9:3:3:1
Pacmennenue no ¢penoruny 3:1

3aKOH  HE3aBUCUMOIO  paclpeiesieHus

DU3HAKOB
Yacrs C.

1. CpaBHute MuTO3 M Meii03. HazoBuTe 4epThI CXOACTBA U Pa3/IHYUs B 3THX NpoILeccax.
2. IlepeuncinTe OCHOBHBbIE NPUYMHBI Pa3HOO0pPa3usi TMOTOMCTBAa TMPH MOJOBOM
Pa3MHOKeHHUH.

3. YkaxuTe HOMepa NpeJI0:KeHUii, B KOTOPBIX 10MylIeHbl OIIMOKH. O0BbSICHUTE HUX.

1. HykienHoBbIe KUCIIOTHI, KaK U OENKH, SBISIOTCS OHOIOIMMEpaMH.

2. B xieTkax cogepxarcsi HyKJIeuHOBbIE KUCI0ThI 1BYyX BuoB — JIHK u AT®.

3. MoHOMEpaMH HYKJIIEMHOBBIX KHACIIOT CITy>KaT aMHUHOKHUCIIOTHI.

4. B cocras JIHK BxoauT yeThipe a30TUCTHIX OCHOBAHUS: aJICHUH, JIM3UH, THMUH, [TATO3UH.

5. JHK o0ecneunBaeT XpaHeHHUE HACJIEICTBEHHOW MH(popmanuu U e€ mepenadyy OT MaTEPUHCKOM
KJIETKU K JIOYEPHEH.

6. B cepeaune aBaAmaTroro croietus Obulo ycTaHoBieHo, yto monekyna JJHK cocrout u3 nByx
CIIUPAJIbHO 3aKPYUYECHHBIX LIETIEH.

OTtBerhl.
1 BapuaHr.
Yacts A. Bb10op oTBeTa 13 4 npeasio:keHHbIX 0TBeTOB. KosimuecTBo 6asiioB 20.

1 2 3 4 5
r b r B b
6 7 8 9 10
r b b A b
11 12 13 14 15
b b B B b
16 17 18 19 20
b B b A B

Yacrs B.

1. Bbi0op 3 oTBeTOB M3 6 MpenIoKeHHBIX. 3 OaJLIa.

| A | r il




2. YcranoBure coorBercrBue. Kosm4yecrso 0amioB 0,5 3a npaBuibHblil oTBeT. Beero 3
0aJua.

1 A B Ji|
2 b I E
Yacts C.
1. BHyTpeHHee ormiogoTBopeHHe 0oJiee MOJIOION CIIOCOO OIUIOJOTBOPECHHUS TMOSIBUBIIUICS

IBOJIIOIIMOHHO Ha 3emiie. [IporpeccCuBHOCTh BHYTPEHHETO OIUIOJOTBOPCHHUS 3aKIIOYaeT B TOM, UYTO
OIJIOJIOTBOPEHHAS 3Ur0Ta Pa3BUBACTCS BHYTPU CIECIHATU3UPOBAHHBIX ITOJIOBBIX OPTraHOB (MaTka,
KJI0OaKa M AT.). TIPU 3TOM 00pa3zyeTcs SIMI0, KOTOpOE 3aIIHIIEHO OT HEOJAroNmpHATHBIX BHEITHUX
YCIIOBHIA 000JIOUKAMH, WIJIM PAa3BUBACTCS TUIOJ MOXOXKUH Ha POIUTENbCKYto Gopmy. Takum oOpasom
JaHHBIA CIOCOO OIUIOJOTBOPEHUSI IO3BOJISICT YBEIUYHUTH CIIOCOOHOCTH JKHBBIX OPTaHHM3MOB
MPUCIIOCOOUTCS K Pa3IMYHbIM BHEITHUM YCJIOBUSM CpPEJIbl. 5 0aJLJIOB.

2. PaznmmyaroT aBa crioco6a pa3BUTHS B MOCTIMOPHOHAIBHBIN TIEPHO: TIPSIMOE U HEnpsiMoe (C
npeBpamienrem). lIpsMoe — IWYMHKA MOXO0Xa Ha B3pOCIyld oco0b, HO He mosoBo3penoe. C
MpEeBpalICHHEM — JIMYMHKA HE IO0X0XKa Ha B3POCIyI0 0CO0b. [IpuMephl >KUBOTHBIX C MPSMBIM
pa3BUTHEM — MPECMBIKAIOIINUECS, MJICKOIUTAIOIINE, MPSMOKPBLIbIE HAaceKoMble W IT. [Ipumepsl
KUBOTHBIX C HE MPSMBIM MPEBPAIICHUEM — 3¢MHOBOJIHBIC (JISTYIIKA), YSITYCKPBUIBIC, )KECTKOKPBUIBIC,
MOJUTFOCKH.

[Ipu npsiMoM BHJle pa3BUTHS MOSBISAETCS Ooyiee MPUCTIOCOOJIEHHAs 0CO0b K OKpYXKaIoIIeH cpere,
BpeMs €€ pOCTa M Pa3BUTHUS 3HAYMTEIBHO MEHbINE IMOCIEC MOSBICHHS SiIAa WX TUIOAA, YeM TpU
HEnpsIMOM pa3BUTHU. HenpsiMoe pa3BUTHE IMO3BOJISET MOSBUTHCS JIMYMHKE, HE IMOXO0XKEH Ha B3POCIOE
KHBOTHOE, KOTOPOE MOXKET OBITh OOJIee MOJBUKHO, YEM POJUTEIbCKAs (opMa, YTO MO3BOJISIET ITOMY
BHJly 3aHUMaTh HOBBIC TeppuTOopun. Mmu crmocod muTaHus OTINYACTCS OT B3POCIOTO KUBOTHOTO, YTO
MO3BOJISICT 3aHUMATh Pa3HbIC MUINEBbIC HUIIM W TOBBIIIAET X BBDKHMBAEMOCTb B cpelle OOUTaHUsA. 5
0aJ1J10B.

3. [Ipemnoskenus ¢ OmMOKaMHu:

1. VYrneBoabl NPeACTaBIAIOT COO0N COeTMHEHHS YTIIepoa U BOIBI.

3. Haubonee pacrpocTpaHeHHbIE MOHOCAXapUIbI — TIIF0K03a U (PYKTO3a.

5. Ilpu pacmierienuu 1 T riaroko3sl Beiaensercs 17, 6 k[ snepruu. — 3 6asiia

2 BapuaHT.
Yacts A. Boi0op oTBeTa U3 4 npeasioxkeHHbIX 0TBeTOB. KosimuecTBo 0asioB 20.

1 2 3 4 5
r B r r A
6 7 8 9 10
B r B B B
11 12 13 14 15
B b B r r
16 17 18 19 20
A B B A B

Yacrs B.

3. Bbi0op 3 oTBeTOB M3 6 MpenIoKeHHBIX. 3 OaJLIa.

| A | B | il
4. Ycranosute coorBercrBue. Komnuecrso 6anios 0,5 3a npaBuibHblil oTBeT. Beero 3

oaJs1a.

N | —

A B i
B E




Yacrte C.

1. CpaBHHUTe/IbHAsI XaPAKTEPUCTUKA MUTO3a U Mei03a
MuTo3 | Meiio3
XOJICTBO [Iporuiecch ABNSAIOTCS CIIOCOOAMHU JICTIEHUS KIIETKH
OpunHakoBOCTh  TpoleccoB  uHTep(das3pl,  MeTadassbl,
raassl
A3ITUYHST Wner B 1 miukn B mnpodaszy wuAer mpoiecc

DOCCHHI'OBCPA, YTO IIPHUBOAUT K

MEHYUBOCTU IEHETUYECKOr 0
ATepHala
OOpasyrorcs 1o4YepHUE KIETKU | uAeT B 2 nukina: | genenue, 2
TICHTUYHBIE MaTEPUHCKON C pIeHHE
ATUIOMTHBIM HA0OPOM XPOMOCOM
Ob6pasyrorcst  comarnueckue | OOpasyrorcss 4 mouepHUX
IE€TKH IETKH C TaIUIOMAHBIM HaOOpOM

POMOCOM — I'aMCTHI.

5 0aJLi10B.

2. llpuynHa mNOSABIEHUS IOTOMCTBA C H3MEHSEMBIMU MPU3HAKAMH H3MEHEHHE T€HETUYECKOTO
ammapara B pe3yJbTare IMOJIOBOrO PAa3MHOXKEHHUS, TaK Kak MPH TaKOM CIOCO0E Pa3MHOXKEHUS TpU
MOSIBJICHUH TaMeT UIET MPOIlecC KPOCCHHTOBEpa M KOHBIOTALMHU, MPH KOTOPBIX HAET H3MEHEHHE
TFE€HETUYECKOr0 MaTepuajla XpoMOCOM, IpU IOJOBOM pPa3MHOXKEHHWE IpPHU OIUIOAOTBOPEHUU HIET
HE3aBHCHMOE CIIMSHUE Pa3HBIX TaMET, YTO M MPUBOAUT K U3MEHUHNBOCTH MOToMCcTBa. Kpome Toro uzaer
IIPOLIECC HEHACJIEJICTBEHHON M3MEHUMBOCTH B IpPEJEax HOPMbI PEaKLMU, YTO 3aBUCHUT OT YCJIOBMM
CYILIECTBOBAHMSI JAHHOTO OpraHu3Ma. 5 6a/LIoB.

3. Omn004YHbIe BLICKA3HIBAHU:

2. B kneTkax conepikaTcsi HyKJIE€MHOBBIE KUCIOTHI ABYX BUa0B — JJHK u PHK.
3. MoHoMepaMu HYKJI€MHOBBIX KUCIIOT CITYXKaT HYKIeomuobwl.
4. B cocras JIHK BxoauT yeThipe a30TUCTHIX OCHOBAHUS: aJICHUH, 2yaHUuH, TAMUH, IIATO3UH. 3 Oaa.

Bcero 39 6anioB.

Kpurepun oueHuBanmsi:

39 6as10B — 35 6a1 (90%) — 5
34 6ang0B - 27 6anioB (70%) - 4
26 6aas10B — 19 6ams08B (50%) -3
18 u meHee 0a/1J10B - 2
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