«PaccmoTrpeno» «CorsacoBano»

PykoBoautens MO 3aM. IUPEKTOpa Mo
€CTECTBEHHO — yuebHoil paboTe
MaTeMaTUYECKOTO IHKIa

/A.E. lleBuyk /M.M. MyxaMeT3sHOB
IIpoTokon Ne 1 ot «28» aBrycra 2023 1.

«28» aBrycra 2023 1.

«YTBepxaaw»
JMpeKTop MIKOJIBI
/ FOnycosa D.H.
ITencoset Ne 1 ot «31» aBrycra 2023 1.
ITpuxaz Ne 293-O ot «1» centsa6ps 2023 r.

\
JOKYMEHT IIOAINMMCAH

&&)/ DIJIEKTPOHHOM IMOJIMCHIO

CeptudukaT 601E2336BD3903962ADF86A519B060CF
Bnapeneu; KOHycoBa 3neeupa HawnesHna
Hencteutened ¢ 30.01.2023 no 24.04.2024

PABOYASA TIPOT'PAMMA

y4eOHOro Kypca

«Perrenue clI0KHBIX 3a74a4 ¥ 3aJaHUN 10 OMOJIOTUNY
s yqamumxes 10-11 kmaccos

Ka3zans 2023 roa

CocraBuia yuutenab OMOJIOTHH
3amaneTAMHOBA AnMsIMHUHEKapUMOBHA

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 48 ot 23.01.2024. UcnonHuTens: FOHycosa 3.H.
Ctpanuua 1 u3 14. Ctpanuua cosgana: 23.01.2024 16:10

rl INIEKTPOHHBIA
=® TATAPCTAH



[TOSAACHUTEJIbBHASA 3AIINCKA
HopMmaTuBHO-1IpaBoBbIE JOKYMEHTBI, HA OCHOBaHUH KOTOPBIX pa3paboTaHa pabouas
nporpamma
Pabouas  mporpamma mo Ouwosormu s 10  Kkiacca cocTaBiieHa B COOTBETCTBUH C
HOPMAaTUBHBIMM W HHCTPYKTUBHO-METOAMYECKMMM JOKyMEHTaMu MuHHUCTEpCTBA 00pa30BaHUs
Poccuiickoit @enepanuu:

e 3akoH «O0 o6pazoBanuu B Poccuiickoit deneparun» ot 29.12.2012 No273 — 3.

o denepanbHblii KOMIIOHEHT TOCYJAapCTBEHHOTO CTaHAapTa CpeaHero (IOJHOro) — oOmiero
o0Opa3oBaHus.

o denepanbHblii NEpeYeHb y4EeOHUKOB, PEKOMEHIOBAHHBIX (HOMYIIEHHBIX) K HCIOJIB30BAHUIO B
o0pa3oBaTeNbHOM IIpoIlecceé B 00pa30BATENBHBIX  YUPEKACHUSAX, PEATH3YIOUINX CPEIHEro
(mosHOTO) O0IIIETO 00pa30BaHMS.

e Jlonoxenue «O CTPYKType, MOpsIKe pa3pabOTKH M YTBEPKACHUU PadOUYHMX HMPOTrpaMM Y4eOHBIX
KypcoB, npeameToB B MBOY «llkona Ne 113»».

[IporpaMMHO-MeTOAMYECKOE OOecTIeueHUE
e [Ipumepnas nporpamma cpemHero (IoJIHOT0) o0IIero oopa3zoBanus 1Mo ouosoruu (IpoduIIbHBIN
YPOBEHB);
o Komudukarop 21eMEHTOB COACpKaHUS W TPEOOBAaHWI K YPOBHIO TMOJIOTOBKH BBHITYCKHHKOB
00pa3oBaTeNbHBIX OpraHu3anuii st nposeaenus EI'D mo Ouonoruw;
e Cnenudukaius KOHTPOJIbHO-U3MEPHUTENBHBIX MaTepuaioB s npoeaeHus B 2020, 2021 rony
€IMHOT0 TOCYJapCTBEHHOTO dK3aMeHa 10 OMOJIOTHH;

e  buonorus: O6mas 6momnorus. 10 kimacc. 11 kimacc ba3oBblit u yriy0aeHHBIH YpOBEHb: Y4eOHUK /
N.b. Aradonosa, B.I1. CuBormiasos,. - M.: JIpoda, 2020r.

Ienu u 3a1a4u y4eOHOH TUCIIUILUINHEI
[IpennaraemMslii Kypc moaaep KUBaeT U yriryomnseT 6a30Bbie 3HAHUS 110 OMOJOTMH W HampaBleH Ha
(hopMHPOBaHHE U PA3BUTHE OCHOBHBIX YICOHBIX KOMIICTCHIIUN B X0/ PEIICHHUS OMOJOTHICCKIX 3a1a4
U 3a7JaHHUH.

[{enp: pacmMpeHHe U YIIyOJNEeHHE MPEIMETHBIX W METANpeAMETHBIX KOMIETEHIMHM ydJamuxcs To
pazmenaM Kypca OWMOJOTMM B COOTBETCTBMUM C TpeOOBAaHUSIMH TIOATOTOBKM K €IUHOMY
rOCyJapCTBEHHOMY 3K3aMEHY.

3agaun:

¢ 0000IIHNTE, CHCTEMaTH3HPOBATH, pacIIupUTh " YIITyOUTh 3HAHUS YUaIIAXCS
c(hOopMHUPOBATh/aKTyaIHU3UPOBATh HABBIKK PEUICHUS] OMONOTUYECKUX 3a]ad Pa3IMYHbIX THUIIOB.

® 33aKpEMUTh MaTepual, KOTOPBIA €XEeroJHO BhI3bIBAET 3aTpyAHeHus npu caade EI'D (Memood.nucvmo
« 06 ucnonvzosanuu pezyrbmamos EI'D 6 npenooasanuu buonocuu 6 06pazo8amenbHbix yupercoeHusx
cpedHezo (nonHo2o) obueco 0bpazosanus);

® JIaTh YYEHHWKY BO3MOKHOCTH PEaM30BaTh CBOM MHTEIJUICKTYaJbHBIE M TBOPUECKHE CIIOCOOHOCTH B
Ipyrux 00JacTAX MeTETHHOCTH MPH BHITOJHEHUH TPOSKTHON pabOTHI.

® pa3BMBaTh y YydYallUXCS YMEHHS paboTaTh C TEKCTOM, PUCYHKaMH, CXEMaMH, H3BJIEKaTh H
AHATM3UPOBATH HHPOPMAIIHIO U3 PA3INIHBIX HCTOUHUKOB;
Kypc onupaercs Ha 3HaHuUs, TOJIy4eHHbIE IpU U3ydeHU Kypca Ouonoruu 10, 11 knacca. Conepxxanue
IporpaMMbl BKJIIOYA€T 5 OCHOBHBIX DPAa3/eNioOB: pEUICHHE 3aJad MO MOJICKYJISPHON OHOJIOTHH,
pemieHne 3ajad MO0 IHUTOJIOTHH, pPEIleHHe 3a7ad MO TeHETHWKe, pEelIeHHe 3aJaHdi IMOIBOIIONUN
OpPTaHMYECKOTO MUPA, PEIICHUE 3aJaHHH 110 YKOJIOTUH, TAaHHBIC PA3/AeIbl JENATCS Ha TEMBI, U Kaxaast
TeMa SBJISIETCS MPOJI0JDKEHUEM Kypca oroorun. OCHOBHOM THIT 3aHATHH - IpakTUKyM. [[iist Hambomee
YCIEITHOTO YCBOGHHUS MaTepuajia IUIAaHUPYIOTCS pas3audHble (Gopmbl pabOThl ¢ y4YalIUMHUCS:
pazHooOpa3Hbie (OpMBI PabOTHI C TEKCTOM, TECTaMH, BBITIOJIHEHHE TBOpuUeckuXx 3amaHuil. Kypc
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peanu3yer KOMIIETEHTHOCTHBIM, CHUCTEMHO-ACITEIBHOCTHBIN M HMHAMBUAYAJIbHBIM MOIXOX K
oOydeHnto. CHCTEMHO-JIEATEIBHOCTHBIA  TOJIXOJ  pealu3yercs B  MPOLECCe MPOBEACHUS
CaMOCTOSITENIbHBIX U MPAKTUYECKUX PadOT C ydalUMUCS, COCTAaBIIET OCHOBY Kypca. JleaTenbHoCTh
YUUTENs] CBOJAUTCS B OCHOBHOM K KOHCYJIBTHPOBAHUIO YUAIIMXCs, aHAIM3y U pa3dopy Hamboee
POOJIEMHBIX BOIPOCOB U TEM.

MecTo yueOHON AMCHUIIIMHBI B YYEOHOM I1JIaHe
B coorBerctBuu ¢ yueOHpiM 1wiaHoM MBOY «lllkoma Ne 113» mporpamMma paccuuTaHa Ha
npenoaaBanue kypca B 10 u 11 ximacce B o0beme 1 daca (34 yaca B roj)B Hejento, 68 yacoB 3a 2 roja.

ConepxaHie TeM y4eOHOH TUCIUILINHEL

Beeoenue — 2 uaca

Pecypcel yuebHOro ycrnexa: 00y4eHHOCTb, MOTUBAIIMS, TTaMATh, BHUMAaHHUE, MOJIaJIbHOCTh, MBIIILJICHUE,
nesTeabHOCTh. KOHTPOIb, CAMOKOHTPOJIb.

Pewenue 3a0au no meme«OcrnogHule ceolicmea Hcueo2o. Cucmemnasn op2aHu3auus HeuHu)-
buonorus - Hayka o )XU3HU U ee 3akoHOMepHOcTaAX. [Ipeamer, 3amaun, METOIbI M 3HAUYCHHUE OUOJIOTHH.
OCHOBHBIE MTPU3HAKY KUBOTO. OTIpeieieHue NOHATHUS «KU3HbY». Y POBHU OpraHu3aliy )KMBOW MaTepuu
Y TIPUHIUIIBI UX BBIJCIICHHUS.

Pa3zoen 1. Pewuenue 3a0au no meme «Monekynapunas ouonouan-6 uacoe

Xumuyeckuui cocmas xknemku. Heopeanuueckue sewecmea.Heoprannyeckue BelIecTBa U UX POJb B
JKU3HENEATCIIbHOCTH KJIETKUM. Bosla B KJETKe, B3aMMOCBSI3b €€ CTPOCHMS, XMMHUYECKUX CBOMCTB M
onoorudeckoi poi. OCMOTHYECKOE JABJICHHUE U TYpProp B KIeTKe. by epHble CHCTEMbI KIICTKH.
Xumuyeckuii cocmas kiemku. Yeneeoowl. Jlunuovl. YTIEBOAbl B JKU3HEACATEIBHOCTH PACTCHUH,
KUBOTHBIX, TpuOOB W Oakrepwii. buomonmmepsl - ToOIMCaxapuabl, CTPOCHHE W OHOJIOTHYCCKAas
ponb. JXKupbl U TUOUABI, OCOOCHHOCTH WX CTPOEHUS, CBA3aHHBbIE C (PYHKIIMOHAIBHONW aKTHBHOCTHIO

KJIETKH.

Xumuueckuii cocmas xnemxu. benku.buononumepsr — Oenku. [leHaTypauuss W peHaTypamus —
Ouosornueckuii  cMmpica U 3HaueHue.DepMeHTh, WX poJib B O00ECIEUEHUH IMPOIIECCOB
KUA3HEIEATEIBHOCTH.

Xumuueckuu cocmag knemxu. Hyxneunosvie xkuciomwvl. HyKIenHOBbIE KUCIOTHI, UX POJb B KIETKE.
Crpykrypnas opranuzanus /JHK. Camoynsoenmne JIHK. PHK, ee Buabl, 0cOOEHHOCTH CTpOEHHUS U
¢yHkmoHnpoBaHUSIAT® — OCHOBHOM aKKyMYJISITOp SHEPTHH B KIIETKE

Pazoen 2. Peuwienue 3aoau no meme «llumonozus» -11 uacoe

Lumonocus kax nayka.Vlctopusi pa3BUTHS LUTOJIOTHS. TeOpeTHUYECKOE M TMPAKTHUUECKOE 3HAUYCHHE
LUTOJIOTHYECKUX MCCIIEIOBAHUN B MEIUIIMHE, 3[pAaBOOXPAHEHUHU, CETbCKOM XO34WCTBE, JI€J€ OXPAHbI
MIPUPOJIBI U APYTHX chepax yenoBeueckon nesiteabHocTH. Knetounas teopus. CoBpeMeHHas KJIeTOYHAs
Teopusl, €€ OCHOBHBIE TOJIOKEHUS ¥ 3HAUCHHUE /ISl pa3BUTHS OMOJIOTHH.

Cmpoenue knemxu u e€ opearoudwl. Ilnazmaruueckas MeMOpaHa 1 000JI09Ka KJIETKU. Byl TpancnopTa
BEIIECTB dYepe3 IUTOIIa3MaTHYeCKyl0 MeMOpaHy KJIEeTOK (MacCUBHBIM W aKTHBHBIA TPaHCIOPT,
9K30IIUTO3 U AHAOLUMTO3). Sapo mHTEpha3HONU KIETKH. XPOMOCOMBI, TOCTOSTHCTBO YHCIA U (OPMBI,
TOHKOE€  cTpoeHue. lloHarne o  kapuotune. lamiougHBIA ¥W  AUIUIOMAHBIA ~ HAOOPBI
xpomocom. Anmmaparl onbmku. Ctpoenue u GyHKIu 1u30c0oM.OCOOCHHOCTH CTPOSHUS arpaHyIspHO
(rmankoi) u rpanynspHoi (mepoxosaroit) DIIC. Pubocombl, 0COOEHHOCTH CTPOCHHS U pPOJIb B
omocunTe3e Oenka. [lomupubocombl.Bakyonu pacTUTENBHBIX KJIETOK, WX 3HA4YCHHE, CBSI3b C
OIIC.ITnacTuabl: IEUKOMIACTHI, XJIOPOIJIACThI, XPOMOILIACTE. MUTOXOHAPUH, CTPOEHUE (HApYXKHAS U
BHYTPEHHSII MEMOpaHbl, KpHUCTHI). [HWIOTE3bI O MPOUCXOXKIACHUH MHUTOXOHApPUM. 3HaueHUe
BO3HUKHOBEHHUS KHCIIOPOIHOTO JBIXaHHUs B ABOIOINUU. KIIETOUHBIN IIEHTp, €r0 CTpOoeHUE U (YHKITHH.
@omocunmes. Porocunte3. CBeroBas U TeMHOBAs (a3bl GOTOCUHTE3A, OCHOBHBIE TIPOIIECCHI,
npoucxojsmme B 3Tu Ga3bl. OCHOBHBIE HTOTH CBETOBOH (ha3bl - cuHTe3 AT®, BhIIeICHHE KUCIOPOa,
oOpa3oBaHHe€  BOCCTAHOBJIEHHOIO  HHUKOTHMHaMuJaAeHUHIuHykieotundochara  (HALAD-H2).
dorodochopunuposanne. CymmapHoe ypaBHeHHe poTocuuTe3a. [lepBudnHbIe MPOAYKTH (HOTOCHHTE3A.
XeMOCHHTE3 U €ro 3HaUY€HUE B MPUPOJIE.
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Onepeemuueckuii obmen. DTalbl 3HEPreTMUECKOrO0 OOMEHA, NMPUYPOUYEHHOCTh 3THX IPOLECCOB K
OTIpeJIeIEHHBIM CTPYKTYpaM KJIETKU. 3HaueHue MUTOXoHApuit 1 AT® B sHepreTuueckoM oOMEHe.
buocunmes 6enxa. I'eneTndeckuii Koja v ero cBoiicTBa. Jtanbl OnocunTesa Oenka. Peakunu MmaTrpuaHoro
cuare3a. Perymanus cuHTe3a OenKkoB. [ eH-perynsTop, TreH-omepaTtop, CTPYKTYypHBIE TEHBI, HX
B3auMozieiicTeue. [IpuHunn o6paTHO CBA3M B peryasaiuu GyHKIHOHUPOBaHUS reHoB. COBpeMEHHbIE
IIPEACTABIICHUS O IIPUPOJIE TEH

Tunwvt Oenenus knemox. JXU3HEHHbIH LMKIJI KJIETKA U ero 3Tamnbl. [IoAroToBKa KIETKH K JEJIEHUIO —
uHTepdasza, ee nepuoab! (MPEeCUHHTETUIECKUNA, CHHTETUYECKH, TTOCTCUHTETHYeCKHit). bruonornyeckoe
3HaueHHe nHTep(da3bl. AMonTo3. MUTOTHYECKUH ITUKIL.

AMUTO3 ¥ ero 3HaYeHne. MHUTO3 - IUTOJIOTHYECKasi OCHOBA OECIIONIOro pa3MHOKeHUs1. Pa3bl MUTO3a, UX
XapaKTepUCTHKA. Melo03 - IUTOJIOrNYeCKasi OCHOBA I0JI0BOro pasmMHokeHus. [lepBoe nenenne meiiosa,
ero (aspl, UX XapaKTEPUCTHKA. YMEHBIICHHE YHCIa XPOMOCOM KakK pe3yibTaT IMEpPBOTrO JICJICHUS.
Bropoe nenenue meiiosa, gasbl, UX XapaKTEpPUCTHUKA.

becnonoe u nonosoe pasmuoscenue.®opMbl M CIOCOOBI Pa3sMHOXKEHHUS OpraHu3MoB. becmonoe
pa3MHOXKEHHE, €r0 BUABI U 3HaueHue. [1010Boe pasMHOXKEHHE, €ro BUIBI U 3BOJIIOLUOHHOE 3HAYCHHUE.
Onmoczenes — unousuoyanvroe pazeumue opeanuzmos. Omiog0TBOpeHue 1 ero TUIbl. OCHOBHBIE ATallbl
SMOPHOHAIILHOTO PAa3BUTUS KUBOTHBIX. B3auMmojeiicTBue wacTell pa3BUBAIOLIETOCSA 3apojibllia.
Buorenernyeckuii 3aK0H, €ro coBpeMeHHasi nHTeprperanus. [loctamOpronansHoe pa3BuTre. Bpeanoe
BIIMSIHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTUKOB, 3arPA3HEHUsI OKPYXKAIOIIEH Cpellbl Ha pa3BUTHE 3apO/bIIla
JKUBOTHBIX U YEJIOBEKA.

Pa3zoen 3.Pewtenue 3a0au no meme «I'enemuxa» - 14 uacoe.

Hezasucumoe nacneoosanue npusHakos

HacnenoBanue npu MOHOTMOPHJIHOM CKpeLIMBaHUU. JIOMHUHAHTHBIE M PELECCUBHbIE IPU3HAKH.
[uTomornyeckue OCHOBBI pACIICIUIEHUS NpPU MOHOTHOpUIHOM cKpeluBaHuu. CTaTUCTHUYECKUN
XapakTep pacuierieHus. Pacienienre npu BO3BpaTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUH.
HacnenoBanue npu nuruOpuaHoMm ckpemuBanuu. HesaBucrumoe KoMOMHUPOBaHME HE3aBUCHMBIX Hap
IIPU3HAKOB - TpeTuil 3akoH Menens. L{uTonornueckue 0OCHOBBI HE3aBUCUMOIO0 KOMOMHUPOBAHUS Tap
IIPU3HAKOB.

Xpomocomnasn meopus nacreocmseenHocmu. SIBI€HUE CLETUIEHHOTO HACIE0BaHUS U OTPAHUYEHHOCTh
TpeTbero 3akoHa Mennens. 3HaueHue pabor T.I.Moprana u ero MIKOJBI B W3YYEHUU SIBJICHHS
CLIETIJICHHOTO HacyefoBaHus. KpoccuHrosep, ero Ouojoruueckoe 3HaueHue. ['eHeTHueckue KapTbl
xpoMocoM. OCHOBHbIE TIOJOKEHUS XPOMOCOMHOW TEOpUM HACJIEJCTBEHHOCTH. BKiag IIKOJbI
T.I''Moprana B pa3paboTKy XpOMOCOMHOI TE€OpUH HACJIEACTBEHHOCTH.

I'enemuxa nona. IlepBuyHble U BTOPUYHBIE NTOJIOBBIE IPU3HAKU. XPOMOCOMHAs TEOPUS ONPENEICHUS
nosa. ['omorameTHsIi ¥ rereporaMeTHbIi 1oJ1. HacenoBanue Npu3HaKkoB, CLECIUIEHHBIX C MIOJIOM.
Bzaumooeiicmeue annenvnvix u neannenvuvix 2enos.HacnenoBanue npu B3auMOJEHCTBUN alIEIbHBIX
reHoB. KogoMuuposanue. CBepX10MMHUpOBaHNE. MHOKECTBEHHBIN aJJIEIN3M.

BsaumopeiictBue HeayuienpHbIX reHoB. KommnMentapHocTs. Onuctas. [loaumepus. MHoxkecTBeHHOE
JENCTBHE I€HOB. [ €HOTHUI KaK LEJIOCTHAS UCTOPUYECKH CIIOKUBLIASCSA CUCTEMA.

3axonomeprnocmu  usmenuusocmu.@eHorunuyeckas (MOAU(PUKAIMOHHAS U OHTOTE€HETH-YecKas)
n3MeHunBocTh. Hopma peakiuu u ee 3aBUCMMOCTh OT reHotuna. CTaTuCTHYECKHE 3aKOHOMEPHOCTH
MOIU(PUKAITMOHHON U3MEHUNBOCTH; BApUALIMOHHBIN PsJl U BapUallMOHHAsI KPUBAs.

I'enotunuyeckas (KOMOMHATHBHAs M MYyTAl[MOHHAs) K3MEHUYUBOCTh. MyTallMOHHast ©3MEHUYUBOCTD, €€
BUAbl. Myrtanuu, ux npuyuHbl. llocmencTBus BIMSHUS MYTareHOB Ha OpraHU3M. Mepbl 3allnThI
OKpY>KaIoIlel Cpefbl OT 3arpsi3HEHUs] MyTareHaMH. 3aKOH I'OMOJIOTHYECKUX PSAI0B B HACJIEICTBEHHON
n3MenunBocTu. H.M.BaBuiioBa. DkciepuMeHTaIbHOE MOJIYYEHNE MYTAIUH.

T'enemuxa uenoeexa. MeTonbl W3y4eHHs HACJIEACTBEHHOCTH 4YEJIOBEKA: TI'E€HEAIOTHMYECKU,
OJIM3HELIOBBIN, IUTOTEHETUUECKUN, THOPUIN3ALINS COMATUYECKUX KIIETOK.

HacnencrBennsle 0one3HH, UX paclpOCTpaHEHHE B MOMYNALHMAX yeloBeka. Mepbl NpOQHIAKTUKU
HaCJIEICTBEHHBIX 3a00JieBaHU yenoBeka. BpenHoe BiMsHME amKoroisi, HIKOTMHA U HAPKOTHYECKHX
BEIIECTB Ha HACJIEICTBEHHOCTh YeEJIOBEeKa. MeIMKO-TeHETHUEeCKOe KOHCYIbTHpOBaHuE. M3yueHune
POAOCIIOBHOM.
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Ob6oo6wenue — 1 uaca.

Pa3zoen 4. Pewuenue 3a0anuii no pazoeny Buo — 19 uacoe.

PasButue OnoJioruu B 10gapBUHOBCKUH nepuoa. Padora K.JIunness. DBOIIONMS U SBOJTIOIIMOHHOE
yuenue. Mictopust sBomonmonHbIX uiaei. Kpeammonusm u tpancopmusm. CucreMaTka Kak Hayka.
3nauenne pador K. JlmHHes 1o cUCTEeMaTHMKEe pPACTEHWH W KUBOTHBIX. buHapHas
HOMEHKIaTypa. JBoronuoHHas Teopus K. b. Jlamapka. YueHnue o rpajanuu >kuBbIX OpraHU3MOB U
MOHATHE <JIeCTHHLA cymecTB». Teopus karactpod Krobe. 3akonbl Jlamapka (ympakKHEHUE U
HEYNpaXHEHHE OPTaHOB U HacJe0BaHue OmaronpuoopeTeHHbIX npu3HakoB). [Ipencrasnenus Jlamapka
00 wm3MeHunBOCTH. 3HaueHwe Teopuu Jlamapka. [lemoncTpanus. )Kusnp u aesrenpHocTh K. b.
Jlamapkallpeanocbliiku Bo3HMKHOBeHHsl YyueHuss Y. [dapsuna. [Ipeanoceulku BO3HMKHOBEHUS
yuenusi Y. JlapBuHa: AOCTHXKEHHS B OOJIACTH E€CTECTBEHHBIX M COLMAIbHO-)KOHOMUYECKUX HayK
(xocmoronnyeckas teopust Kanra-Jlamnaca, qoctikeHus B 001aCTH XUMUH, 3aKOH €JUHCTBA OPraHu3Ma
u cpenbl Pynbe — CeuenoBa, npuniun koppensiuu Krosbee, padoter K. bapa, padorer Y. Jlaiiens,
pabotel A. Cmuta u T. Manbryca). IBosmonnonHasi teopusi U./[apBuHa. DKcrieAMIIMOHHBIN MaTepuat
Y. Jlapsuna. Yuenue JlapBuHa 00 u3MeHUHMBOCTH. YueHue JlapBuHa 00 HMCKYCCTBEHHOM OTOOpE.
BceoOmass mHauBUAyanbHass W3MEHUYMBOCTH M H30BITOYHAS YUCIEHHOCTh IMOTOMCTBAa. bopnba 3a
CYILIECTBOBAHHME M €CTECTBEHHBIN 0TOOp. Bunbl 60pn0bI 3a cymecTBoBanue. [Ipennocsiiku 00pb0bI 3a
CYIISCTBOBAHME M €CTECTBEHHOro oTOOpa. 3HaueHue Teopuu JlapBuHa. [loHATHE O CHHTETHYECKON
TEOPUH 3BOJIOLMU. Bua: KpuTepuu U cTpyKTypa. BUji Kak reHeTH4ecKrn M30JIMpPOBAaHHASL CUCTEMA;
PeTpOoIyKTUBHAS M3OJSIHS U ee MeXxaHu3Mbl. Kputepun Buga: Mopdoornaeckuii, pu3noIorudecKmi,
OMOXMMHYECKUN, TeHETHUECKUN, IKOJIOTHUecKuii, reorpaguueckuii. [lomyasiuusa Kak CTPYKTypHasi
eqMHMIA BUAA. [lonynsauroHHas CTpyKTypa BHUJIA; SKOJIOTMUYECKHE U I€HETHYECKUE XapaKTepUCTUKU
nonyisinuii. Jlemorpadguueckue mokazarenu U CTpykrypa nonyisuuu. llomyiasinusi Kak eIumHHIA
3BosonMu. [lonynsauus — 3nemMeHTapHas 3BOJIIOLUOHHAS €IMHULA. DJIEMEHTAPHbII 3BOJIIOLIMOHHBIN
Marepual U 3JIEMEHTapHOE HBOJIOLUOHHOE sABJIeHHE.PAKTOPbI  3BOJIOLUH. JJIEMEHTapHbIC
HBOJIIOIUOHHBIE (DaKTOPBI (MYTAIIMOHHBIN MPOIECC, U3OJISIHS, TIONYIISIIIMOHHBIE BOJHBI, Ipeid reHos,
€CTeCTBeHHbII 0TOOp). DopMmBI  ecTeCTBEHHOro orbopa (CTaOWMIM3UPYIOUINH, JABIKYILUM,
IU3pYNTUBHBIN). Buasl u3menunBoctu. Pesep m3menuuBocTH. EcTecTBeHHBIN 0TOOpP — Ii1aBHas
ABMKYIIAA cHiIa 3BOJOUMU. DOpMBI €CTECTBEHHOrOo 0TOOpa (CTaOMIM3UPYIOUIUH, IBMKYILIU,
OU3PYNTUBHBIN). AJanTAllUsl OPraHM3Ma K YCJIOBHSIM OOMTAHMS KaK pe3yJbTar [eilcTBUs
ecTeCTBEHHOro otdopa. [IpucnocoburenbHble OCOOEHHOCTH CTPOEHUS, OKPACKHM Tesla U TOBEICHUS
*UBOTHBIX. [ToBeneHueckue ananranuu. buoxummdeckue agantanuu. @U3NOIOTHYECKUE alalTaIl[UH.
OTHocHTeNbHASA 11e71ec000pa3HOCTh afanTanuil. Bunoodpa3oBanue kak pe3yabrart 3BoJronuu. [lytu
(crocoObl) M CKOpPOCTh BHUI000pa30BaHUA; reorpaduyeckoe M 3KOJIOTHYECKOE BHUI000pa30BaHMUE.
I'eorpaduueckass u skomorumueckass uzoisiuus. CoxpaHeHHe MHOroodpasusi BHAOB KaK OCHOBa
ycroiiunBoro paspurusi 6mocdepnl. buonornyeckuii nporpecc u Ouosnornyeckuit perpecc. Ilpuunnsl
BbIMHUpaHUs BUJIOB. buonormueckoe pasHooOpasue./lokazaTejJbcTBa 3BOJIONHH OPraHUYeCcKOro
mupa. [{uronornyeckue u MOJIEKYJISIPHO-OHOIOrHUeCcKHe (MOJEKYyISIPHO-TE€HETUYECKUE),
CPaBHUTEIbHO-AHATOMUYECKHUE (cpaBHUTEIBHO-MOP(OIOTUYECKHE), NAJIEOHTOJIOTUYECKUE,
aMOpHOTIOTUYECKHE U Ouoreorpaduieckue J0Ka3aTeabCTBA SBOITIOIUH.

PazBuTue npeacraBieHuii 0 NpPoUCXOxkIeHMH xKu3HM Ha 3emue. Konnenuuu aOuorenesa u
ouorenesa. OnwiTel @. Penu, JI. Cnanannanu u M. M. TepexoBckoro, ombIT JI. [TacTepa. I'umoTesn
CTallMOHAPHOI'O COCTOSIHMSL M MaHcrepMud. CoBpeMeHHbIe NPEeACTABJCHUS] 0 BO3HHMKHOBCHHMH
sKM3HU (2 4). OpraHnyeckrii MUp Kak pe3yapTaT 3BOITIOLNHA. BO3HMKHOBEHHME M pa3BUTHE KU3HU Ha
3emie. XuUMHUECKUA, Tipeaonoaorudeckuii (Teopust akagemuka A. M. Onapuna) u OUONIOTHYECKUN
3Tanbl pa3BUTHS )KUBOM MaTtepuu. Teopus Ouonosza. Pazpurue xu3Hu Ha 3emJie. PazButue )KU3HU HA
3emile B apXeicKyro M MpoTepo3oicKyro 3pbl. IlepBele cnenpl xu3Hu Ha 3emuie. [losiBaeHue Beex
COBPEMEHHBIX THIOB OECIO3BOHOYHBIX KUBOTHBIX. [lepBbie xopaoBble. Pa3zBuTue BOAHBIX pacTeHUN.
Pa3Butre xu3Hu Ha 3emiie B maneo3oickyro 3py. [losBiaeHne M 3BOMIOLNSA CYXOIYTHBIX PAaCTEHMM.
[TanopoTHHKHM, CEMEHHbIE MAaNOPOTHUKH, TOJIOCEMEHHbIE pacTeHus. BO3HMKHOBEHHE MO3BOHOYHBIX:
PBIOBI, 3eMHOBO/IHBIE, TIPEeCMBbIKatolecs. Pa3BuTue ®u3HN Ha 3emiie B ME3030MCKYI0 U KalTHO30MCKYIO
opbl. IlosiBIEHME M pacHpoCTpaHEHHE IOKPBITOCEMEHHBIX pacTeHui. BO3HHMKHOBEHHE NTUI[ U
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miaekonuraomux. [losBmenne wu  pasButue npumaroB. [losBieHne  denoseka. I'mmorte3sl
NPOUCXOKACHUS 4Yed0BeKa. AHTpPOIIOreHe3 W ero JBwkymue cwibl. [lpencraBienus o
MIPOUCXOXKJACHUM 4YeJIOBEKa B paszHble nepuoasl ucropuu Hayku.llosoxkeHue 4denoBeka B cuUCTeMe
JKMBOTHOro Mupa. [Ipoucxoxnenue yenoBeka. Mecto uenoBeka B xKUBOH Ipupoae. CucrtemaTnueckoe
nosioxkenue Buga Homosapiens B cucteme >XMBOTHOro Mmupa. [Ipu3Haku M CBOHCTBa uenoOBeKa,
II03BOJISIFOIINME OTHECTHU €r0 K PA3IMYHBIM CUCTEMATUUYECKUM IPYIIIaM LAPCTBa )KUBOTHBIX. JBOJIIOLHSA
yesioBeka. CTauy HBOJIFOLMU YEJIOBEKAa: MPUMAThl — IPEJKU YEJIOBEKAa, aBCTPAIONMTEK, YEIOBEK
yMENbIMA, APEBHEHIIUN YENIOBEK, IPEBHUM YEIOBEK, IIEPBBIE COBpEMEHHBIE JIoaU.UenoBeueckue
pacel [lonmymsnuonnas cTrpykrypa Bujga Homosapiens; denoBeueckHe pachl; pacooOpa3oBaHUE;
€IMHCTBO NPOHMCXOXaAeHus pac. IlpucrmocobuTensHoe 3HAYEHHWE PACOBBIX NPU3HAKOB. BumoBoe
€MHCTBO Y€JIOBEYECTBA.

Paszoen 5. Pewwenue 3a0anuit no meme Ixocucmema — 11 uacos.

Opranusm u cpeaa. Ikojgorudeckue ¢akropol. Opranuszm u cpena. dDakTopbl cpenbl 0OMTaHUS.
Knaccudukanus skonorunyeckux ¢axTopoB. Bnmsnue ¢axtopoB cpeabl Ha opraHusMm. lIpenenst
BBIHOCJIMBOCTU. 30HA ONTHMYyMa, 30HAa yruereHusa. OrpaHuyuBaromuii gaxtop. 3akOH MUHUMYyMa
JIubuxa. Dxojormyeckas HUIIA. AOHOTHYecKHe (PaKTOpbl cpelabl. DakTOpsl cpenbl OOUTAHUS WU
MPHUCTIOCOOICHHS] K HUM JKUBBIX OpraHu3MoB. AOuotuyeckue (QaxTopsl cpeisl. Ponb TemmepaTypsl,
OCBECIICHHOCTH, BIXHOCTH H JAPYrHX (AKTOPOB B  IKU3HEAEATEIHHOCTH COOOIIECTB U
opranusmoB.buoruyeckue  ¢gakropnl  cpeabl. buotnueckue  dakrtopel  cpenpl.  DopMbl

B3aMMOOTHOLIEHUH MeXJ1y opraHu3Mamu. [lo3WTUBHBIE OTHOIIEHHS — CHUMOMO3: MYyTyallu3M,
Koolepauusi, KOMMEHCAIN3M. AHTHOMOTHYECKME OTHOLICHUS: XMIIHUYECTBO, Mapa3sUTU3M,
KOHKypeHlus. HeltpanbHble oTHomIeHHs — HelTpanusM. CTpykTypa 3kocucteM. EcrecTBeHHbIE

cooOIIecTBa JKUBBIX OpraHu3MoB. buoreorneHo3sl. KoMmoHeHTHl OHOTeoIeHO30B: MPOIYLEHTHI,
KOHCYMEHTBI, pEeAyLEeHTbl. bHOIEHO3bl: BHIOBOE pa3HOOOpazue, IUIOTHOCTb  MOMYJISIU,
ouomacca.llumenBbie cBsi3u. KpyroBopor BemecTB u 3Heprum B 3KocucTeMmax. llemu u ceru
nuTanus. Tpopudeckre ypoBHH. DKOJIOTHIECKHE ITUPAMHUIBL: Yrcell, OnoMaccsl, sHeprun. Kpyrosopor
BEIIECTB U JHEPruu B 3kocucTeMax. [IpuYMHBI YCTOHYMBOCTH M CMeHBbI IKocHcTeM. V3meHeHue
coobmiectB. CMmeHa skocucteM. J[MHaMuyeckoe paBHOBecue.ArpoueHo3.Biausinue d4esnoBeka Ha
IKOCHCTeMbl. DKoJoruyeckre HapymeHus. buocdepa — riaodanbHasi s3xocucrem. buochepa —
xuBasi obosnouka ruiaHeTbl. Ctpykrypa Oumocdepbl. KommoHeHTh! Ouocdepsl: XKMBOE BEIECTBO,
BUJIOBOM COCTaB, pa3HOOOpa3ue 1 BKJIaJ B Onomaccy; OMOKOCHOE U KOcHOe BelecTBo onochepsi (B. U.
Bepuanckuit). Kpyrosopot BemiectB B nipupoze. ['panuiisl 6uochepsl. PoJib :KUBBIX OPpraHu3mMoB B
ouocgepe. Pons xuBoro Beiectsa B 6nocgepe. Kpyrosopot Boas! u yriepoaa B ouochepe. buochepa
U 4esoBek. [IpgsMoe 1 KocBeHHOe BIMsSHHME 4elloBeka Ha Ouocdepy. [Ipupoansie pecypcbl U HX
UCMOJIb30BaHUE. AHTPONIOreHHbIE (DaKTOPhl BO3AECHCTBHS HAa OMOLIEHO3bI (POJIb YeIOBEKa B MIPUPOJIE);
MOCJIC/ICTBHUSL  XO3SIICTBEHHOM JiesITeNbHOCTH 4enoBeka. Hoocdepa.OcHOBHBIE JIKOJOTHYECKHUE
NpodJieMbl COBPEMEHHOCTH. AHTPOIIOI€HHOE BIMsIHUE Ha atMochepy U ruapochepy. Dpo3usi MOUBHI.
[Ipuponnsie pecypcsl U ux ucnois3oBanue.IlyTu pemenus 3xosiorudeckux npodsaem. [Ipo6rembr
PalMOHAIBHOTO IPUPOAOIOIB30BAaHUSA, OXPAHBl NPUPOJBL: 3alllUTa OT 3arpsA3HEHHUI, COXpaHEHHE
STAJIOHOB U MAaMSATHUKOB MPUPOABI, 00ECIeYeHHE MNPUPOJHBIMU pPECypcaMH HACEJICHUS IUIaHEThI.
OCHOBBI pallOHAJIBHOTO MPUPOOTIOIb30BAHMSL.
Oboowenue - 4 uaca.
IlepeueHb Me1arorn4ecknx TEXHOJOTUU IPENoIaBaHNs YUeOHON AMCIUIITHHBI
[Ipu opranuzanuu ydeOHOro Ipolecca Ha YpokKax OHOJIOTMM HCHOJB3YIOTCS  ClIEIyIOUIne
NeAarorn4eckue TEXHOJIOTUU: JIMYHOCTHO-OPUEHTHUPOBAaHHbIE, MU (EepeHIIUPOBAHHOTO O0yYeHHS,
MH(}OpMaIMOHHO-KOMMYHHUKAI[MOHHbIE,3/10pOBbecOeperaroniie, NpoeKTHas AesTeIbHOCTb, pa3BUTHE
KPUTHYECKOT'O MBIIIJICHUS.
Pe3ynbTarhl 0OcBOEHUS Y4eOHOTO NpeaMeTa
HPEJIMETHBIE
B pe3ynbraTte MmpoxokIeHHs MporpamMmbl Kypca oOydaroniuecss HayyaTcs:

® OCHOBHBIM IOHSATHSAM MOJIEKYJISIPHON OMOJIOTMH, IIUTOJIOTUN U T€HETUKH;
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® QITOpPUTMAaM pEIICHUS 33]1a4, HE BXOAAIINE B 00s3aTeIbHBI MUHUMYM 0Opa3zoBanHus (0a30BOTo
Y TIOBBIIIIEHHOT'O YPOBHSI CIIOKHOCTH);
e pemarh 33Ja4d MO IIUTOJOTUU 0A30BOTO YPOBHS U IOBBHIIICHHOTO HA NMPUMECHEHHE 3HAHUI B
HOBOW CUTYaIlUH.
e pemarh 3aqaud IO TeHeTHKe 0a30BOT0 YpOBHS W MOBBIIICHHOIO Ha NMPUMEHEHHE 3HAHUH B
HOBOMW CHUTYaIH.
e pemath 3aJa4d  MOJICKYJISIPHOUM Ouonoruu 6a30BOT0 YPOBHS M MOBBIIICHHOTO HA TIPUMEHEHUE
3HAHUI B HOBOM CUTYyallWH.
e 00001IaTh U TPUMEHSTH 3HAHUS O KIIETOYHO-OPTaHU3MEHHOM YPOBHE OpTaHHU3AINH KU3HH.
® CONOCTaBJIATh OWUOJOTHYECKHE OOBEKTHI, MPOIECCHI, SBICHHS, MPOSBISIONIMXCSI Ha BCEX
YPOBHSIX OpraHu3aIuu KU3HU.
® YCTaHABIIMBATH MOCIEAOBATEIHHOCTh OMOJIOTHUECKUX 00BEKTOB, IPOLIECCOB, SBJICHUM.
® [PUMEHATH OMOJOTUYECKUE 3HAHUS B MPAKTUUYECKUX CUTYaUSIX(IIPAKTUKO-OPUEHTHPOBAHHOE
3aJ1aHue).
® pPaboTaTh C TEKCTOM HMJIM PUCYHKOM.
® CIIOJIB30BAaTh OOIIME TPUEMbl PAaOOTHI ¢ TECTOBBIMU 33JaHUSMHU  PA3IUIHON CIIOXKHOCTH,
OpPUEHTHPOBATHCS B IPOTPAMMHOM MaTepuaje, yMETh YeTKO (pOPMYyIUPOBATH CBOU MBICIIU
Iloay4yaT BO3MOKHOCTh HAYYUTHCS:
* OPraHU30BBIBATh M TPOBOJUTH WHIUBUAYAIbHYIO MCCIEAOBATEIbCKYIO JESATENbHOCTh IIO0
Ouosoruu (Wi pa3padbaTeiBaTh HHIUBUYaTbHBIA TPOSKT):
* BBIBUTATh THIIOTE3bI, IJIAHUPOBATh paboTy, OTOMpaTh M MpeoOpa3oBbIBATH HEOOXOIUMYIO
nH(OPMAIIHIO, TTPOBOJAUTH SKCIIEPUMEHTBI, HHTEPIPETUPOBATh PE3YJIBTATHI, JIENAaTh BBHIBOJABI HA
OCHOBE TIOJyYEHHBIX PE3yNbTaTOB, MPEACTABIATH MPOJYKT CBOUX UCCIIEIOBAHUM;
* IPOTHO3UPOBATH TOCIEACTBUS COOCTBEHHBIX HCCIICIOBAHMM C YYE€TOM S3TUYECKHX HOPM H
HKOJIOTHYECKUX TPEOOBaHU;
* BBIJICJISITh CYIIECTBEHHBIE OCOOCHHOCTH KM3HEHHBIX IIUKIIOB MPEJICTABUTEICH pa3HbIX OT/EJIOB
pPacTeHMIi U THUIOB KUBOTHBIX; H300paXKaTh [IUKJIbI Pa3BUTHS B BHJIE CXEM;
* aHATM3UPOBATH M UCIIOJIb30BATh B PEUICHUH YU€OHBIX M UCCIIEI0BATENbCKHX 3a7a4 HH(POPMAIUIO
0 COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTUH, METUIIUHE U IKOJIOTHH;
* ApPryMEHTUPOBATh HEOOXOAMMOCTh CHHTE3a E€CTECTBEHHO-HAYYHOTO U COIMOTYMAaHHUTApPHOTO
3HaHUS B AMIOXY HH(GOPMAITMOHHON IUBHIIU3AINH;
* MOJIETTUPOBATh U3MEHEHHE HKOCHCTEM TOJI BIMSHUEM PAa3IMUHBIX TPYII (aKTOPOB OKPYKaOIIEH
CpeIibl;
* BBISIBJIITH B TPOLIECCE HCCIEAOBATENBCKON AESATENbHOCTH TOCIEACTBUS aHTPOIOTEHHOTO
BO3JICUCTBHUSI HA IKOCUCTEMBI CBOETO PETHMOHA, MpeJiarath CriocoObl CHUKEHUSI aHTPOIIOTEHHOTO
BO3/ICUCTBUS HA YKOCUCTEMBI;
* MCTIOJIb30BaTh MPUOOPETEHHBIE KOMIETEHIIMN B MIPAKTUYECKON NIEATETLHOCTH W MOBCEIHEBHOM
KU3HU [Tl TPHOOPETEHUS OMBITA IeATEIHbHOCTH, IPeIIecTBYIOMIEH MpodeccuoHaNIbHOM, B OCHOBE
KOTOPO#! JIE)KUT OMOJIOTUS KaK y4eOHBIN IIpeIMeT.
JIMUHOCTHBIE PE3YJIBTATDI:
- [locTeneHHo BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE.
— Oco3HaBaTh COBPEMEHHOE MHOT000pa3We THUIIOB MHUPOBO33PEHHUS, OOIIECTBEHHBIX, PETUTHO3HBIX,
ATEUCTUYCCKUX, KYJbTYPHBIX TPAIUIINMA, KOTOPHIE OMPEIEISIOT Pa3HbIe O0BSICHEHUS MMPOUCXOISIICTO B
MHUpeE.
— BripaGateiBaTh cBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIC JKM3HEHHBIE BOIPOCHI, KOTOPHIE CTABUT
JINYHBIN )KU3HEHHBIN OIIBIT.
—Y4YUTBCA HWCTMOB30BaTh CBOM B3MJISIABI HA MUP JUISI OOBSICHEHHS Pa3IMYHBIX CHUTYallUid, PEIICHUS
BO3ZHUKAIOIIUX TMPOOJIEM U H3BJICUCHUS KU3HEHHBIX YPOKOB.
-Oco3HaBaTh CBOM WHTEPECHI, HAXOAUTh M U3y4YaTh B YYCOHUKAX IO Pa3HBIM MIpeAMETaM MaTepHua (U3
MaKCUMyMa), UMEIOIIUI OTHOIIEHUE K CBOMM HHTEPECaM.
- [Ipuo6perath OMBIT y4acTHs B Jeax, IPUHOCSIINUX MOJIb3Y JIFOJISIM.
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-Y4uThCS CaMOCTOATENBHO BHIOMPATh CTHJIb MOBEJEHUS, MPUBBIUKH, OoOecrieurBaromne 0e30mnacHbIi
o0pa3 )KU3HU U COXPAHEHHE 3I0POBbSI — CBOETO, a TAK K€ OJIM3KUX JIOJEH 1 OKPYKAIOIIHX.

-Y4uThCS CaMOCTOSITENILHO MPOTHUBOCTOSITH CHUTYalUsM, MPOBOLMPYIOIIMM HA IMOCTYIKH, KOTOpBIE
YTPOXKAIOT OE30MACHOCTH U 3/I0POBBIO.

-BriOupars mocTynku, HalleJeHHbIE Ha COXpaHEHHE U OepekHOe OTHOUIEHHE K MPUpOjie, OCOOEHHO
KUBOM, wu30eras NPOTHUBOIOJOXKHBIX TMOCTYIIKOB, ITOCTENEHHO Yy4ach W OCBaWBasi CTPATETHIO
PaIOHAIBLHOTO IPUPOAONOIB30BAHUS.

-YuuthCcsi yOXKIaTh APYrUX JIOJACH B HEOOXOAMMOCTH OBJIAJICHUS CTpaTeruedl paloHaIbLHOTO
MIPUPOIONOIB30BAHUS.

-Mcronp30BaTh 3KOJIOTUYECKOE MBIIUICHUE I BBIOOpAa cTpaTerdd COOCTBEHHOTO TIOBEICHUS B
KauecTBE OJJHOW U3 LIEHHOCTHBIX YCTAHOBOK.

METANPEAMETHBIE PE3YJIbTATDI:

PeryasituBubie YY1

-CaMOCTOSITEIbHO ONPEAEIIATD 11€J1, 33/1aBaTh MapaMeTPbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OTIPECNUTh, YTO LIEb JIOCTUTHYTA.

-OneHnBaTh BO3MOXKHBIE TTOCJIEICTBHS TOCTHKEHUS TTOCTABJICHHOM 1I€JI B IEATEILHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOUINX JIOJICH, OCHOBBIBASICH HA COOOPAKEHUAX ITUKH U
MOpaJIU.

-CtaBuTh ¥ GOpPMYIUPOBATH COOCTBEHHBIC 33/]a4l B 00pa30BaTEIbHOM JAEITEIbHOCTU U

JKU3HEHHBIX CUTYyalHsX.

-O1ueHuBaTh peCypcChl, B TOM YHCIIE BpeMsl U JpyTrue HeMaTepuaabHbIe PeCypchl, HEOOXOAMMbIE

JUTSL TOCTUKEHUS TTOCTaBJICHHOM 1.

-BpiOupath myTh TOCTHKEHUS LENH, TUIAHUPOBATDH PEIlIeHNE TTOCTABICHHBIX 33/1a4, ONTUMU3UPYS
MarepuaibHbIe U HEMaTepUaIbHbIC 3aTPATHI.

-Opranun3oBbiBaTh 3((HEKTUBHBINA TOUCK PECYPCOB, HEOOXOIUMBIX AJIsl JOCTHKEHUS

MOCTABJICHHOM LIEIIN.

-ConocTaBisTh NOJYYEHHBIN PE3YNbTAT IEATEIbHOCTH C IIOCTABICHHOW 3apaHee LETbIO.
ITo3naBarenbHble YY/I:

-Uckath u HaxoauTh 0OOOIIEHHBIE CHOCOOBI peIIeHHs 3aJa4, B TOM YHCJE, OCYIIECTBIATH
pa3BepHYThIi  MHGOPMAIIMOHHBIA TOUCK W  CTaBUTh HA €ro OCHOBE HOBbIE (ydeOHbIE W
MO3HABATENbHBIE) 3a/1a4H.

-Kputnyecku oreHMBaTH U HHTEPIPETUPOBATH MH(POPMAIMIO C PA3HBIX IMO3UINI, pacro3HaBaTh U
(buKcupoBaTh MPOTUBOPEUUS B UHGOPMAITMOHHBIX HCTOUYHUKAX.

-VMcnonb3oBaTh pa3nuyHble MOAEIBHO-CXEMAaTHUECKUE CPEICTBA JJIs MPEACTABIECHUS CYIIECTBEHHBIX
CBsI3€M M OTHONICHUH, a TAK)KE€ IPOTUBOPEUMIL, BHIIBICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHKAX.
-HaxonuTte u npuBOAUTH KPUTUUECKHE aPTYMEHTHI B OTHOIIEHNUU ACUCTBUM U CYXKACHUH IPYroro.

- CrokoiiHO M pa3yMHO OTHOCHUTBCS K KPUTHMUYECKMM 3aMEYaHHUSIM B OTHOILIEHUH COOCTBEHHOTO
CYXJIEHUs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHSL.

- BoixoauTh 3a pamMky yueOHOI0 IpeIMeTa U OCYIIECTBIIATH 1eJIEHAIIPABIICHHBIN MOMCK BO3MOKHOCTEN
JUIs IAPOKOTO MEPEHOCa CPECTB U CIIOCOOOB AEHCTBUS.

-BricTpanBaTh HHAMBHAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYEHUSI CO CTOPOHBI
JPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS.

-MeHATh U yaepKuBaTh pa3Hble MO3UIMH B IO3HABATEIbHON AESITEIbHOCTH.

Kommynukaruusbie YY/I:

-OcymiecTBIATh J1€JI0BYI0O KOMMYHHUKAIIMIO KaK CO CBEpCTHUKAMU, TaK U CO B3POCIBIMH (KaK BHYTpU
o0pa3oBaTeNbHONM OpraHM3allid, TaK W 3a €e MpeenamH), MoJ0HpaTh MapTHEPOB IS JETOBOH
KOMMYHHMKAIlUM  HMCXOJAi U3  COOOpakeHHWH  pe3yabTaTUBHOCTU  B3aUMOJCHCTBHUS, a  He
JUYHBIX CUMIIATHH.

-IIpu ocyiecTBiIeHUH TPYIIIOBOM pabOTHI OBITH KaK PYKOBOJUTENEM, TaK U WIEHOM KOMaH/Ibl B pa3HbIX
poJisix (reHepaTop UAeH, KpUTHK, UCIIOJIHUTEND, BBICTYNAIOLINM, SKCIIEPT U T.J1.).

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 23.01.2024. UcnonHutens: KOHycoBa 3.H. 0 AIEKTPOHHbINA
CtpaHuua 8 n3 14. CtpaHnua cosgaHa: 23.01.2024 16:10 =¥ TATAPCTAH



- KoopauumnpoBaTh 1 BBIIOIHATH pabOTy B YCIOBUSX PEAlbHOT0, BAPTYAJIbHOTO U KOMOMHHPOBAHHOTO

B3aWMOJIEVICTBUS.

-Pa3BepHYTO, JIOTUYHO W TOYHO HU3JIaraTb CBOKO TOYKY 3PCHUS C UCITIOJIB30BAHUECM aICKBATHBIX (YCTHBIX

u HI/ICBMCHHLIX) SA3BIKOBBIX CPCACTB.

-Pacno3naBath KOH(bJ'II/IKTHO-FeHHBIC CUTyallUM W IIPCAOTBpAIlaTh KOH(bJ'II/IKTBI J0 HX

aKTUBHOU

(ha3bl, BEICTPaNBATh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIINIO, U30€Trast JTHYHOCTHBIX OIICHOYHBIX

CYXKJICHUH.
Kpurepun 1 HOpMbI OIICHKH Pe3VJILTATOB 00YIEeHHUS

B cucreMe 3auer/He3aueT MOT'YT OHCHHUBATHCA IMTPEAMETEL BapHaTHBHOfI qaCTu y‘IC6HOFO IJIaHa

(BJIGKTI/IBHBIG KYPChbI, IPOCKTHO-UCCIICAOBATCIILCKAA HCHTGHBHOCTB).

OTMeTKa «3aueT BKIIYACT B ce0sl CIACIYIOIINE KPUTEPUU:
- noceuieHue He meHee 80% 3aHATHI 110 KypCY;

- BBITIOJITHCHHUE IIPOMEKYTOUYHBIX KOHTPOJIBbHBIX pa60T 10 TEMaM,

- BBITIOJTHEHUE UTOTOBOM KOHTPOJIBHOM paOOTHI.

OTMETKa «HE3a4YeT» BBICTABIACTCS IIpU OTCYTCTBUU ABYX-TPEX KPUTCPUCB U COOTBETCTBYET

OTMCTKEC «HCYAOBJICTBOPUTCIBHO.

Y4ueOHO-TeMaTUYECKUI IUIaH, BKIIOYAIOIIHMH MPaKTUIECKYIO YacTh POTrPaAMMEI

Ne HanmenoBanue pa3znenos u TeM Kox-Bo
n/m 4acoB
10 xiracc

1. BBenenue. 2
2. Paznen I. Monekynspuas Ouosnorus 6
3. Paznen II. I{uronorus 10
4. Pazpen III. I'enetnka 15
5. O06o061eHue 1
Hroro | 34
11 xiacc
1. Paznen IV. Bug 19
2. Paszgen V. Dxocucrema 11
3. O0600menue 4
Hroro | 34
KanennapHo - TemaTuyeckoe mIaHupOBaHNE
Ne HasBanue paznena, Tema ypoka [Hara Koppexknus
n/m
miad | daxt
10 kaace
Beeoenue- 2 yaca
1. | Beenenue B anekTuBHbIN npeamer. Cucrema 6/09
OHMOIOTHYeCKNX HayK. MeTo/bl OMOIOTHI
2. | Pemenne 3amad mo teMe «OCHOBHBIE CBOMCTBA KHUBOTO. 13/09
YpoBHU OpraHu3alMK KUBOTO)
Paszoen 1. Monexynsapuas buonoeus - 6 uacos
3. | Pemenwme 3ama4 mo teMe: «XHUMHUYECKHI COCTAB KIIETKH. 20/09
Heoprannueckue BemniectBa»
4. | Pemenue 3a1a4 no TemMe: « XUMHYESCKUH KIETKH. 27/09
VYIieBOabI».
5. Penrenue 3amay mo teme: « XUMHYECKUU KIIETKU. 4/10
JIummmapny.
6. Penrenue 3amay mo temMe: «XUMHUYECKUHU COCTAB KJIETKH. 13/10
benkuy.
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7. Penrtenue 3amay mo teme: « XUMHUYECKUHU COCTAB KIETKU. 18/10
HykiienHOBBIE KUCTIOTBI»

8. | Temarnueckas 3aueTHas padboTa 1o TeMe 25/10

Pazoen II. [{umonoeus - 10 uacos

9. | Pewienue 3ana4 no reme: «Llutonorus kak Hayka. 1/11
Kiterounas teopusi»

10. | Pemenue 3amau o teme: « CTpoeHue KIETKHU U e€ 8/11
OpTaHOMJIBI»

11. | Pemenue 3amay 1mo Teme: «DOTOCUHTESY 15/11

12. | Pemenue 3a1a4d o teme: «DHEPreTUICCKUN OOMEH. 22/11
I'muxomm3y»

13. | Pemenue 3ama4d o teme: «DHEPreTHYECKU OOMEH. 29/12
Jpixanue»

14. | Pemenue 3amau no teMe: «buocuures Oeka. 6/12
TpaHckpunuys»

15. | Pemenue 3amau o teme: «buocunres 6enka. Tpancmsusy | 13/12

16. | Pemenue 3amay mmo teme: «Tumel genenus Kietok. Muros, | 20/12
MEHO03»

17. | Pemenue 3amau o teMe: «becnoioe u mojiosoe 27/12
Pa3MHOXKECHHUE)

18. | Pemenue 3agau no reme: «MHAUBUAYyaIbHOE pa3BUTHE 10/01
OpraHU3MOB)

19. | Temarnyeckass KOHTPOJIbHAS padOTa MO TEME 17/01

Paszoen IlI. I'enemuxa — 14 4

20. | Pemenwue 3amad mo teme: «MoHOruOpuaHoe ckpemuBanue. | 24/01
[TonHOE ¥ HEMOIHOE TOMUHUPOBAHUE ITPU3HAKOBY

21. | Pemenue 3amaq o reme: «JlurudbpugHoe u 31/01
MONUTHOPHUIHOE HE3aBUCUMOE HACJIeI0BaHNE MPU3HAKOBY

22. | CuemieHHOE Hacen0Banue. 3akoH MopraHa. 7/02
XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

23. | Pemenue 3ama4 Ha ClLENJIEHHOE HAcleI0BaHUE, 14/02
KPOCCHUHTOBED

24. | I'eneruka noxa. Pemenue 3a1a4 HaayToCOMHOE U 21/02
CLIETJICHHOE C II0JI0M HACJICAOBaHHUE

25. | Pemenue 3a/ad Ha HACJI€IOBaHUE JBYX MPU3HAKOB 28/02
CLIETJICHHBIX C IOJIOM.

26. | Pemenwne 3aga4 Ha B3aMMOJICHCTBUE aJIJICIBHBIX T€HOB — 6/03
KOJIOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE

27. | Pemenue 3amay Ha BCe THUIIBI B3aUMOIEHCTBHUS 13/03
HeaJuleJIbHbIX TeHOB. KoMIieMeHTapHoCTh. Dnucras

28. | Pemenue 3ama4y Ha THUIIBI B3aUMOJIEUCTBUSA HEAIIEILHBIX 20/03
reHoB. [lomuMepHoe 1eliCTBHE TEHOB.

29. | 3akoHOMEpPHOCTH U3MEHYMBOCTHU. Perenne 3aianuii no 3/04
TeMe HacJaeJCTBEHHAsS U3MECHUYNBOCTD

30. | MoaudukanmonHnas n3MeH4nBoCThb. [locTpoeHune 10/04
BAapUALlMOHHON KPUBOI

31. | Pemenne 3amau mo teMe: «I eHeTHKa yejioBekay. Pemenne 17/04
3a7a4 «PoIoCIOBHAS YEIOBEKAY

32. | TemaTnueckasi KOHTPOJIbHAs paboTa 24/04

Oboowenue — 2 waca
33. | F'omosas KoHTposEHAS paboTa | 8/05
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34. | UtoroBoe 3aHsTHE IO KYPCY. 15/05
11 xmacc
Paszoen 1V. Buo — 19 wacos

1. | Pemenwue 3aganmii no TeMe: OCHOBHbBIC UICH 1/09
BO3HUKHOBEHHMSI I PA3BUTHS )KM3HU Ha 3emiie

2. | Pemenue 3anpanuii no teme: Maem kpeanmonusma u 2/09
TpanchopMu3Ma, UX OTIMYUE OT IBOJTIONMOHHON uaen Y.
JapBuHa

3. Pemienue 3aganuii Ha onpeielieHue KPUTEPUEB BUIA 3/09

4. | Pemenue 3amanuii Ha onpeaeneHue GopM eCTECTBEHHOTO 4/09
orOopa

5. Pemenue 3amanmii mo teme BumooOpazoBanue 1/10

6. | Pemenue 3aganmii Ha CONMOMUYMHECHUE CHCTEMATHYCCKHIX 2/10
€IMHUII Y PACTEHU U )KHUBOTHBIX

7. | Pemenue 3amanuii Ha onpeaenenue ononorndeckoro mytu | 3/10
1 00IIIMe 3aKOHOMEPHOCTH Pa3BUTHS OPTraHMYECKOTO MUPa

8. | Pemenue 3aganuii mo reMe J{okazarenbcTBa SBOTIOIUN 4/10
OpPraHUYECKOTro MUpa

9. | Pemenue 3ananwmii mo reme CoBpeMeHHbIe npencTaBieHus | 1/11
0 BO3HHKHOBEHMH KU3HU

10. | Pemenue 3aganuii no reMe Bo3HUKHOBEHUE U pa3BUTHE 2/11
XKU3HU Ha 3emsie B Apxenckyro U [IpoTepo30iicKyto 3pbl

11. | Pemenue 3amanuii mo teMe Pa3BuTHe KU3HHU Ha 3eMIIE B 3/11
[Tasieo30iicKyr0 3py

12. | Pemenue 3amanuii mo teMe Pa3sBuTHe )KU3HHU Ha 3eMIIE B 4/11
Me3so30iickyro n KaiiHO30MCKYO bl

13 | Pemnrenne 3aganuii o DBOIONUHY U )KU3HEHHBIM IIUKJIAM 1/12
Pacrenmii

14. | Pemenue 3amanuii mo DBOJIIONUY U KU3HEHHBIM IIUKIaM 2/12
Pacrenmii

15. | Pemenue 3amanuii mo DBoaronuu JKUBOTHBIX 3/12

16. | Pemenue 3amannii mo DBomrorun JKUBOTHEIX 4/12

17. | Pemenune 3amanuii mo teMe IlonoxxeHne yenoBeka B 2/01
CHUCTEME OPTraHUYECKOTO MUpa

18. | Pemenue 3ampanuii Ha onpeielieHUe CTaAUN pa3BUTHUS 3/01
YEJIOBEKA M YEJIOBEYECKUX pac

19. | TemaTnueckast KOHTpPOJIbHAs paboTa MO TEME 4/01

Pazoen V. Dxocucmema — 11 uacos

20. | Pemenue 3amanuii Ha MPUCTIOCOOICHUS K pa3HbIM cpemxam | 1/02
00WTaHUS, BIUSHUE YKOJIOTUYECKUX (PAKTOPOB CpeIbl

21. | Pemenue 3a1aHnil Ha CTPYKTYpY 3KocHCTeMBI. [InieBsie 2/02
YPOBHH, NMUIIIEBHIE IIENU U CETH.

22. | Pemenue 3a1aHnil Ha KPyrOBOPOT BEIIECTB U 3/02
pacrpeiesieHue SHePTUu

23. | Pemenue 3a1aHuii Ha IPUYMHBI YCTOMYNBOCTH U CMEHBI 4/02
SKOCHUCTEM

24. | Pemienue 3a1aHuii Ha pacliO3HaBaHUE YKOCUCTEM 1/03

25. | Pemenue 3amannii Ha OTIUYUTENLHBIE OCOOEHHOCTH 2/03
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€CTECTBEHHBIX SKOCHUCTEM U arpoIleHO30B
26. | Pemenue 3aganuii Ha poJib KUBBIX OPIraHU3MOB B 3/03
ounocdepe
27. | Pemenue 3a1anuii 0 BIMSHUIO YeIIOBEKa Ha Ouocdepy. 4/03
Buipl 3arps3HeHns U MyTH UX pelieHus
28. | Pemenue nozaganuii no reme YenoBek U €ro 310pOBLE. 1/04
BnustHre npupoAHBIX M aHTPOIIOTCHHBIX (PaKTOPOB Ha
3JI0pOBbE YEJIOBEKA
29. | Pemienue 3aganuii 1o oCHOBaM OMOHHUKH 2/04
30. | Temarudeckasi KOHTPOJIbHAS pabOTa MO TEME 3/04
Obobuwenue — 4 vaca
31. | O00O01IeHne 110 OCHOBAM LIUTOJIOT MU 4/04
32. | OGo01IeHne Mo 0OCHOBaM T'€HETHKH 1/05
33. | KonTponbHas paboTa mo Kypcy 2/05
34. | UToroBoe 3aHATHE 110 KypCY 3/05
Y4eOHOo- TeXHUYECKOe 0OecreyeHne
Ne .. | CpenctBa [lepeuenb cpeacTs
Jlabopamopnoe ob6opyodosanue u npubopol :
1. Y4ebHO- 1abopaTtopHOe | MUKpOCKON yueOHBIH
000py/IOBaHHE Kanenpauniia ¢ munerkoit
prOOpbI Menzypka 50 mu
[Tanouka cTexyistHHAS
Crekio mokposHoe 18/18
Crekiio mpeaMeTHoe
QdunbTpoBanbHas Oymara
Yamka [Terpu 100
Habop muxponpenapamos
1o oOuiei 6uonoruu, 60TaHUKE, 300JI0THH U AHATOMUN
4eJI0BeKa(TMCTOJIOTHsI TKAaHEH )
Texuuueckue cpedcmea 00yueHus:
2. Texunueckue u 1. TlepcoHanbHbIM KOMIIBIOTEP —pabodyee MECTO YUHUTENs
SJICKTPOHHBIC CPCACTBA 2. HWHrepakTHBHas JOCKa
00y9eHHs M KOHTPOJIS 3. MynbTUMEIUNHHBIA TPOEKTOP
3HAHHMH ydaluxcs 4. OprrexHuka
5. MoOunpHBbIi KOMIIBIOTEPHBIN Kiacc ( HOyTOyKH -15 miT.)
6. WurepHeT pecypc
7. JlumakTU4decKue pecypchl KabuHeTa OMOoIOTUN
8. Pecypc mikonbHOM OUOIHOTEKH
9. VYwuebHO-npakTHUECKOE U yueOHO-Tab0paTopHOE
o0opynoBaHue
O61mmas ouonorus 10 u 11 knacc. MynpTuMeAMitHOE TPUIIOKEHNE
3. Ludposere K yueOHuky B.W. CuBornazosa, .b. AradoHnoBoii, .OnexkrpoHHOe
obpasoBaTe/bHbIC yaebHnoe uznanue.- M.: [Ipoceemenne, 2019.
peCypehl Pemy EI'O.
HNuTepner-pecypcesl:
1. http://www fipi.ru— ®@enepanbHbIil HHCTUTYT
negaroruyeckux n3MepeHuil (OTKphITHIN OaHK 3a1aHui
EI'D)
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http://school-collection.edu.ru/catalog/search - Ennnas
KOJUIIEKIHS IU(POBBIX 00pa30BaTeIbHBIX PECYPCOB
http://chashnikil .narod.ru/uchutil45.htm— Karamgor
CCBIJIOK Ha 0Opa3oBaTelibHbIe pecypchl HTepHeTa 1o
pazneny «buomorusi.

http://www.kokch.kts.ru/cdo/ - TectupoBanme On-line o
Oouostoruu IS ydanmxcst 5-11kmaccoB.

Pecypcol oucmanyuonnoco 0b6yuenus
Poxnoshttp://testipobiologii.ucoz.ru/ - TECTEI 110
O6uosioruu ot yuutelns ouonorun Mypomuesoit KOnuu
BiiaguMupoBHBI (aBTOPCKHI MEPCOHATBHBIN CANT)
http://reshuege.ru-«Pemry EI"'9»— oGpa3oBarenbHbIii

nopran

Crmcok HCHOHBSyeMOﬁ JINTCPATYPhI

Ne HaumenoBanune ABTOD HN3naTenncTBO U rog
W3IaHUS

l. buonorus. bonbioit cipaBoYHUK baryes A.C., M.: JIpoda
JUISl LIKOJIBHUKOB M noctynaromux B | I'ynenkoBa M.A.,
BY3BI Enenesckuit A.l'.

2. buonorus B Tabnunax 6-11 kmaccel. | Koszmosa T.A., M.:Ipoa
CrnipaBouHOe 1ocoOue. Kyumenxko B.C.

3. Enuneiii rocynapctBennbii 3x3amen: | I.M.Jlepuep M.IIpocgemenne. IJKCMO
buonorua: Meroanka noiIroToBK1

4. EI'D 2021. buonorus: I'.1. JIepnep. M.: Oxkemo- Ilpecc, 2020
TPEHUPOBOYHBIE 3aJaHUS

S. EI'D. buonorus. [Ipaktukym ®UIIN: | Boponuna I'.A.,
MOJArOTOBKA K BEIMONMHEeHHI0 yactd 2 | Kamuuaosa I'.C.
(B).

6. EI'D 2021. buonorus. [Ipaktukym no | Kanmunosa I'.C.,
BBITIOJTHEHUIO THUITOBBIX TECTOBBIX Massapkuna T.B.
3aganuii EI'D.

7. EI'D 2020, 2021, brnonorus Poxmos B.C., Canenxo | HanmonamsHOE

B.b., Korukopa H.B. obpa3zoBanue, 2020, 2021

JleMOHCTpalMOHHBIE BApHAHTHI KOHTPOJIBHBIX U3MEPUTENbHBIX | DenepaibHOE

8. MaTEpUAJIOB €AUHOTO rocyaapcTBeHHoro sk3amena 2020-2021 | rocyiapcTBEHHOE HAY4HOE
r0JIOB TT0 OMOJIOTHH. yupexaenue «OUITIN .
Koaudukarop sneMeHToB copepx anus U TpeOOBaHUH K denepanbHOE

9. YPOBHIO TTOJATOTOBKU BBIITYCKHUKOB 00IIe00pa30BaTeIbHbIX rocy/1apCcTBEHHOE HAyYyHOE
YUPEKIECHUH U1l TOATOTOBKU €IMHOTO TOCYAAPCTBEHHOTO yupexaenue «OUIT».

sk3amena 2021 mo 0moioruu.
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