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IHosicHUTEIBbHAA 3AIIMCKA

PaGouast mporpamma o 6uostorun s 11 kimacca Xumuko-ouosornueckoro npoduis Ha 2022-2023 yueOHbIN rog  pa3zpaboTaHa B COOTBETCTBHUU C:
» ®enepanbHbIM 3akoHOM «O0 00pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne 273-D3;
» denepanbHBIM KOMIIOHEHTOM T'OCYJapCTBEHHOTO CTaHapTa (HauyalabHOro o01iero oopa3oBanus, OCHOBHOTO O0IIET0 00pa3oBaHusl, CPEAHETO
(momHOTO) 00ITIETO 00pa30BaHMs), YTBEPXKICH MprukazoM Munoobpazoanus Poccun ot 5.03.2004 r. Ne1089;

[Tporpammoii mo Gnostoruu cpeaHero (MmoJHoro) odmiero oopazoBanus (nmpodwisHbIA ypoBeHb) / .M. Ipmvmmui, O.B.Cabmuna. [IporpamMmma o 6uosorum

st 10 — 11 kimaccoB 00meo0pa3oBaTenbHbIX YUpexkaeHud. [[poprIbHbI ypOBEHB.

(ITporpammbl 061meoOpa3oBaTenbHBIX Yupexxaeauid. buonorus. 10 — 11 kiacesl. — M.: Ilpocsemenne, 2011
Pabounmu nporpammamu, coct. 1.6.Mop3synosa, I.M.Ilansasesa. — 3-e uza., - M. : Ipocda, 2015.

Co6opuukom niporpamm [Ipuponosenenue. buonorus. Jkomnorus: 5-11 kmacesr: mporpammel. — M.: Benrana—Ipad, 2010.
YueOnuk O6mrast 6uosorus: yueonuk st 10 — 11 kimaccoB 00meo0pa3oBaTeIbHBIX YUPEIKICHHN: MPOQIIIBHBIN ypoBeHb: B 2 4. YacTh 2 — / mox pe.

B.K.Illymuoro u I''M. [Ipimmuiia. - 6-¢ uza., nepepad. M.: Ilpoceemenune, 2011. O0mas xapakTepucTUKa y4eOHOro npeamera
Kypc 6uonornu Ha cTynieHr OCHOBHOTO O0IIIEro 00pa3oBaHMs HAIPABJICH Ha (POPMUPOBAHUE Y YUALIHXCS MPEICTABICHUI 00 OTIMUUTEITHHBIX
0COOEHHOCTSX KUBOM MPUPOBI, €€ MHOTOOOpa3uu 1 3BOJIOLUH, YEJIOBEKE KaK OnocoLuanbHbIM cyiecTBe. OTOOp cofepkaHusl IPOBEIECH C yYETOM
KYJIbTYpooOpa3HOro Moaxo/a, B COOTBETCTBUU C KOTOPHIM YYaIlIUECs JTOJKHBI OCBOMTh OCHOBHBIC 3HAHUS U YMEHUs, 3HAYUMBbIE /17151 JOpMUPOBaHUS 001IEeH
KYJIBTYPBI, COXpAaHEHHS OKPYKaloIIel Cpeibl U COOCTBEHHOTO 3/10POBbs, BOCTPEOOBAHHBIEC B IOBCEAHEBHON KU3HU U MPAKTUUECKOU AesTenbHOCTUH. OCHOBY
CTPYKTYpUPOBAHHUS COEPKAHUS Kypca OMOJIOTUU COCTABIISIFOT CIEAYIONINE BEAYIUE CUCTEMOOOPa3yIoIIne U — OTIIMYUTENbHBIE OCOOCHHOCTH KUBOM
MIPUPOJIBI, €€ MHOT00Opa3re U HBOIIOLNS, B COOTBETCTBHH C KOTOPHIMH BBIJCNIEHBI OIOKH coepkanus: [Ipu3Haku »KUBBIX opranu3moB; Cucrema,
MHOT000pa3ue U IBOJIIOLHUS KUBOM MPpUpoAbl; UeraoBeK U ero 310poBke; B3anMocBs3u oprann3MoB U oKkpyskarolei cpeapl. OCHOBY U3ydeHUs Kypca
OMOJIOTHH COCTABIISIOT 9KOJIOTO-IBOIOIMOHHBIN U (DYHKIIMOHAIBHBIN TTOIXO0/IbI, B COOTBETCTBUHU C KOTOPHIMH aKIIEHTHI B U3Y4EHHH MHOTOO0pa3ust
OpPraHU3MOB IEPEHOCATCS C PACCMOTPEHUSI OCOOCHHOCTEHN CTPOEHHUS OTJENbHBIX MPEACTaBUTENCH Ha PACKPBITHE MPOLIECCOB UX KUZHEACSITEIbHOCTH K CpeJie
oOuTaHus, posiu B sKocucTeMax. B copepxanuu pasaena «HenoBek U ero 370poBbe» 0c000€ BHUMAHUE YAEJIEHO COLMAIbHOM CYIIHOCTH YeJI0BEKa, €To
POJIM B OKpYKAlOLIEW cpene.

Kypc «O0m1as 6uonorusp» npeaycMaTpuBaeT OTpaskeHHE COBPEMEHHBIX 3a/1a4, CTOSIINX Tepe] OM0IOrnuecKoil HayKoil, peleHrne KOTOPbIX
HAIpPAaBIIEHO HAa COXPAHEHUE OKPYXKAIOIIEH CPeIbl, )KUBOU MPUPOIBI U 310POBbs YenoBeka. Oco00e BHUMAaHUE yEsIeTCs PA3BUTHIO SKOJIOTHYECKOU 1
BaJICOJIOTHYECKON KYJIbTYphI UeIOBEKa.

JlaHHBIN Kypc OCYIIECTBISET MHTETPUPOBAHHE OOIIEONMOIOTHIECKIX 3HAHUH B COOTBETCTBHUH C MPOIECCAMHU KU3HH TOTO MU HHOTO CTPYKTYPHOTO
yYpOBHS )KUBOU MaTepuu. [Ipu 3TOM Mpu U3ydeHnH Kypca OMOJIOTHH U3YYal0TCS PACCMOTPEHHBIE B MPEANISCTBYIOIMIUX KIaccax OCHOBOIIOIATAIOIII e
MaTepHabl O 3aKOHOMEPHOCTSX KUBOW MPHUPOBI KaK C IEJIbI0 aKTyaIH3allid paHee MPUOOPETCHHBIX 3HAHUMN, TaK U JUIs YIITYOJICHHS X B COOTBETCTBUU C
TpeOOBaHUSAMU 0053aTEIHLHOIO MUHUMYMa COJIEP KaHUS CpelHero (MOJIHOro) 00pa3oBaHMUs.

Kypc «O0mas 61onorush» cTaBUT HeJbI0 TOATOTOBKY BHICOKOPA3BUTHIX JIFO/IEH, CHOCOOHBIX K aKTUBHOM AESITEIbHOCTH, Pa3BUTHE
WHIUBUIYAJILHBIX CTIOCOOHOCTEH, opMUpOBaHNE COBPEMEHHOM KapTHUHBI MUPa B MUPOBO33PEHUH yUaITUXCSI.
B kauecTBe HEHHOCTHBIX OPUEHTHPOB OMOJIOTHYECKOT0 00pa30BaHUs BBICTYHAIOT OOBEKTHI, U3yuyaeMble B Kypce OMOJIOTUH, K KOTOPBIM Y YUaIluXcst
dbopMupyeTcs lIeHHOCTHOE oTHOIIeHue. [1pu 3ToM Beaylyto poib UTpatoT MO3HABATENIbHbBIE IIGCHHOCTH, TaK KaK JaHHBIM yueOHBIN MpeIMeT BXOJUT B
TpyNIy IPEeIMETOB MMO3HABATEIHLHOTO IMKIIA, TTIaBHAS IIe]Tb KOTOPBIX 3aKII0YAeTCs B U3YYSHHUH MPUPObl. OCHOBY MO3HABATENBHBIX [[EHHOCTEH COCTaBISIOT



Hay4HbIE 3HaHUS M HayYHbIC METOIbII03HaHNA. []03HaBaTebHbIE IICHHOCTHBIE OPHUEHTAINH, (POPMHUPYEMBIE B TIPOLIECCE U3YUECHUSI OUOJIOTUH, ITPOSBIISIOTCS

B IIPU3HAHUH:

*IICHHOCTH HayYHOTO 3HaHUS, €r0 MPAKTUIYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;

*IIEHHOCTH OMOJIOTHYECKUX METOO0B UCCIIEIOBAaHUS KUBOK M HEXKUBOH MPUPOIBL;

* IOHMMAaHUH CJIOXHOCTH U MIPOTUBOPEUNBOCTH CAMOTO Tpoliecca MOo3HaHus. Pa3BuTHe MO3HABATENbHBIX IICHHOCTHBIX OPUEHTALMN COIepKaHus Kypca
OMoJIOTHH MO3BOJIAET CPOPMUPOBATH:

* YBOXXUTEIIHOE OTHOILICHHE K CO3UIATEIbHON, TBOPUYECKOM IEATEIIbHOCTH;

*I[IOHUMaHUE HEOOXOJMMOCTH 3/I0POBOT0 00pa3a K1U3HU;

* OCO3HaHUE HEOOXOAMMOCTHU COOIIIOIaTh THTUEHUYECKHE MTPAaBUIIa U HOPMBI;

*CO3HATEIBHBIN BBIOOp OyyIIel npodeccuoHaaIbHOM AeSITEIIbHOCTH.

Kypc 6uonornu o6agaet BO3SMOXXHOCTSAMU 151 POPMHUPOBAHUST KOMMYHUKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOIIECC OOIICHUS U

rpamMoTHas pedb. KOMMyHHKaTHBHBIE IEHHOCTHBIE OPUEHTAIIUH Kypca CIIOCOOCTBYIOT:

* IPaBHJILHOMY MCIIOJIH30BAHUIO OMOIIOTUYECKON TEPMUHOJIOTHH U CHMBOJIMKH;

*pa3BUTHIO IOTPEOHOCTH BECTH JHAJIOT, BEICIYIIMBATH MHEHHE OIMIOHEHTA, y4aCTBOBATh B JUCKYCCHH;

*pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATh M APTYMEHTUPOBAHHO OTCTaWBATh CBOIO TOUKY 3PECHUSI.

Kypc 6uonoruu B Hanbonpiiei Mepe, Mo CpaBHEHUIO € IPYTHMU IIKOJIBHBIMU KypCaMH, HalpaBiieH Ha (JOPMHUPOBAHNE HPABCTBEHHBIX IIEHHOCTEH —

[IEHHOCTH XH3HH BO BCEX €€ MPOSIBIICHUX, BKIIIOUYasi IOHUMAaHNE CAaMOIIEHHOCTH, YHUKAJIbHOCTH U HETIOBTOPHUMOCTH BCEX KHUBBIX OOBEKTOB, B TOM YHCIIE U

yenoBeka. LleHHocTHBIE opueHTanuu, popMupyeMble B Kypce OMOIOrHH B cpepe 3CTeTUYECKUX 1IEHHOCTEH, peInoiaratoT BOCIUTAHUE Y YUallluXCs

CIOCOOHOCTH K BOCHPUSATHIO U TPEOOPa30BAHUIO )KUBOM MPHUPO/IBI IO 3aKOHAM KPacOThl, TAPMOHMHU; 3CTETHYECKOT0 OTHOIIEHUS K 00bEKTaM KUBO I

npuposl. Bee Beiie 0003HaueHHBIE IIEHHOCTH M LIEHHOCTHBIE OPUEHTALIMU COCTABIISAIOT B COBOKYITHOCTH OCHOBY JUIsl POPMHUPOBAaHUS LIEHHOCTHOTO

OTHOILEHMS K IPUPO/Ie, OOIIECTBY, YEIOBEKY B KOHTEKCTE OOIIeUeIOBEUeCKUX IEHHOCTEW UCTHUHBI, 100pa U KPacoThl. KonnyecTBo yacoB B HesENIO

—4 yaca; KomnnyectBo uacos B rog — 132 .

Henu nzyyenus npeamera.

HN3y4yenue OMo10rMu HA 0230BOM YPOBHE CpeiHero (MOJTHOr0) 001ero 00pa3oBaHusi HANPABJIEHO HA JOCTHKEHHUE CJIeAYIOIIUX LeJlei:

* OCBOEHME 3HAHUI 0 OMOJIOTHUECKUX CUCTeMaxX (KJIeTKa, OpraHu3M, BUJ, SKOCHCTEMA); ICTOPUH PAa3BUTHUSI COBPEMEHHBIX MTPEICTABICHUIA O KUBOU
TIPUPOJIC; BBIIAIOIINXCS OTKPBITHIX B OMOJIOTHUECKON HayKe; pOJIM OMOJIOTHIECKON HayKH B (POPMUPOBaHUH COBPEMEHHOH €CTECTBEHHOHAYUYHOU
KapTUHBI MUPA; METO/IaX HAyYHOTO TIO3HAHUS;

* OBJIaJIeHHe YMEHHSIMU 00OCHOBBIBATh MECTO M POJIb OMOJIOTHUECKUX 3HAHUH B MTPAKTUIECCKOHN EATEILHOCTH JIIOJICH, pa3BUTHU COBPEMEHHBIX
TEXHOJIOTHH; TPOBOIUTH HAOIOICHHSI 32 YKOCHCTEMAMH C LETBI0 WX OMMCAHUS M BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOTEHHBIX U3MEHEHHIA; HaXOIUTh U
aQHAJIM3UPOBATh HHPOPMAIIUIO O KUBBIX 00BEKTAX;

* pa3BHTHeE [TO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MpoIecce N3yUeHHS BBITAIONIMXCS TOCTH)KEHHUI OMOJIOTHH,
BOIIEAMINX B OOIICUEIIOBEUECKYIO KYIBTYPY; CIIOKHBIX H IPOTHBOPEUYHMBHIX ITyTEH pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3TJISIOB, UACH, TEOPUH,
KOHIICTIIIUH, Pa3IMYHbIX TUIIOTE3 (O CYIIHOCTU M MPOUCXOXKICHUN )KU3HU, YEIOBEKa) B X0/1¢ pabOThI ¢ Pa3IMYHBIMU UCTOYHUKAMU UH(OopManuu;

* BOCIHMTAHHe YOSKICHHOCTH B BO3MOXKHOCTHU TIO3HAHUS KUBOW MPUPOIBI, HEOOXOAUMOCTH OEpPEeKHOI0 OTHOILICHHS K IPUPOAHOH cpere,
COOCTBEHHOMY3I0POBBIO; YBAKEHHSIK MHEHHUIO OMIIOHEHTA MPU 00CYXKIEHUN OMOJIOTHYECKUX TPoOIeM;



* UCHOJIb30BaHUE TPUOOPETEHHBIX 3HAHUI U YMEHHUH B MOBCETHEBHOM JKU3HU JIJIsl OLICHKH MOCTIEICTBUI CBOCH JESITEIHHOCTH IO OTHOIIECHHIO K

OKpY’Kalollen cpesie, 30pOBbI0 APYTUX JII0/IeH 1 COOCTBEHHOMY 370pPOBbI0; 000CHOBAHMS U COOIIOACHUS Mep MPOPHIAKTHKH 3a00JI€BaHHMA, TIPABUIT
MOBEJICHUS B PUPOJIE.

OO0ueyyeOHbIe YMEHUS, HABBIKU U CIIOCO0OBI 1eATEJIbHOCTH.

[TpumepHas mporpamMma mnpeaycMaTpuBaeT (POPMHUPOBAHKE Y YIAIUXCSI OOIICy4eOHBIX YMEHUN M HABBIKOB, YHUBEPCATBHBIX CIIOCOO0B
JESTEIIbHOCTH U KIIFOUEBBIX KOMIETCHIINNA. B 3TOM HampaBlieHUN MPUOPUTETHBIMU JIJIsl y4eOHOTO TipeameTa «brosiorus» Ha CTYIeHH TIOTHOTO (CPETHETO)
00pa30BaHUS SBISIFOTCS: paclio3HaBaHUE OOBEKTOB, CPABHCHHE, KIIAaCCH(UKAIIMS, aHAIIN3, OIICHKA.

Pe3yabTaTrnl 00yyeHus.

Pesynbrarel uzyuenus kypca «buosnorus» npuseaensl B paznene « [peboBaHus K YPOBHIO MOATOTOBKH BBITYCKHUKOBY», KOTOPBIA MOJHOCTHIO
COOTBETCTBYET CTaHAapTy. TpeOoBaHUs HAMIPABICHBI HA PEaTU3alUI0 AeSITEIbHOCTHOTO, IPAKTUKOOPUEHTUPOBAHHOTO U TMYHOCTHO OPUEHTHUPOBAHHOTO
MOJIXOJIOB: OCBOCHHE YYAITUMUCS UHTEJUIEKTYATbHON U MPAKTUYECKON NESTEIbHOCTH; OBIIaICHNE 3HAHUSMU U YMEHUSIMHU, BOCTpeOOBAaHHBIMU B
MOBCETHEBHOM KU3HU, TTO3BOJISIOMIMMHA OPUEHTHPOBATHCSA B OKPYKAIOIIEM MUPE, 3HAYMMBIMH JIJIs COXPAHEHUSI OKPYKAIOIIEH CpeJibl 1 COOCTBEHHOTO
3I0POBBSI.

B pe3yJsibTaTe n3yueHus npeaMera ydauuecs 10/ KHbI IPUoOOpecTu:
- 3HaHMsA 00 0COOCHHOCTSX KM3HU KaK (DOPMBI CYIIIECTBOBAHUSI MATEPUH, POIH (PU3HMUECKUX U XUMUYECKUX MTPOLIECCOB B KUBBIX CUCTEMaX Pa3IMyHOTO
UEPAPXUUECKOT0 YPOBHSI OpraHU3alnu, 0 (PyHIaMEHTAIbHBIX MMOHATHIX, CBSI3aHHBIX C OMOJIOTMYECKUMU CUCTEMAaMHU, O CYIIIHOCTH MPOIIECCOB OOMEHa
BEIIIECTB, OHTOT'€HE3a HACIEACTBEHHOCTH U U3MEHYUBOCTH, 00 OCHOBHBIX TEOPHUSAX OUOJIOTHH - KIETOUYHOM, XpOMOCOMHOM, TEOPUHU HACIEACTBEHHOCTH,
SBOJIIOIIMOHHOM, aHTPONIOTEHE3a, O COOTHOIIEHUH COITUAILHOTO M OMOJIOTHYECKOTO B HBOJIIOIIMH YEJIOBEKa, 00 OCHOBHBIX 00IACTAX MPUMEHEHUU
OMOJIOTUYECKHX 3HAHUH B MPAKTUKE CETLCKOTO X0341CTBA, B psijie OTpaciiel MPOMBIIIIICHHOCTH, IIPH OXpaHe OKPYKAIOIIEH Cpe/bl U 3J0POBBS YETIOBEKA;
- YMEeHHUSsI TI0JIb30BaThCsl 3HAHWEM O0IIeONOIOTHUECKUX 3aKOHOMEPHOCTEH 111 OOBSICHEHUS C MaTepUATHCTUYECKUX TTO3UIIMN BOTIPOCOB
MIPOUCXOKICHUS M PA3BUTHS KU3HU HA 3eMIIe, a TAK)KE Pa3IMYHBIX TPYII PACTCHUH, )KUBOTHBIX, B TOM YHCJI€ U YEJIOBEKA, 1aBaTh apryMEHTHPOBAHHYIO
OIICHKY HOBOM MH(pOPMAILIMH 110 OMOJIOTUYECKUM BOTIPOCcaM, padoTaTh C MUKPOCKOIIOM M M3TOTOBJISTH MIPOCTEUIIINE TTPEnapaThl AJIsi MUKPOCKOTTHYECKUX
WCCJIEIOBAHMM, pelaTh TeHETUUECKHUE 3a]]a4H, COCTABIISATh POJIOCIOBHBIC, CTPOUTH BapHAIIMOHHBIE KPUBHIE HA PACTUTEILHOM U )KMBOTHOM MaTepuare,
paboTtarh ¢ yueOHON U HAYYHO-TIOMYJISIPHOM TUTEPATYPOM, COCTABIIATH IIJIaH, KOHCIIEKT, pedepar, BIIaJIeTh SI3bIKOM MpPeIMeTa.

Opranusanusi y4e0HO-BOCIUTATEJIbHOI0 npouecca ((popmMbl, METOAbI, TEXHOJIOTHH)
Ucxons, n3 ypoBHSI MOATOTOBKH KJIacca, UCIOIb3YI0 TEXHOIOTUU AU(PPEPEHIIMPOBAHHOTO MOX0a U TMYHOCTHO — OPUEHTUPOBAHHOTO 00Pa30BaHMUS.
®opMBbI YPOKOB B OCHOBHOM TPaJAUIIMOHHBIE (KOMOMHUPOBAHHBIN YPOK), METOABI OOyUEHUS: PETPOTYKTUBHBIN, (00BSICHUTETFHO — WILTIOCTPATHUBHBIN) U
MPOIYKTUBHBIN (YACTHYHO — MOUCKOBBIN). DopMa opraHu3aliy Mo3HaBaTEIbHON ASSITENFHOCTH - TPYIINIOBAs M HHIWBUyalbHas. BKIIOYeHBI IpaKTHUECKHE
u mabopatopHbie padoTel. [locie u3ydeHus: Kypca mpoBOAUTCS UTOTOBAsT ATTECTAITUS.
[IporpamMma gomosHeHa 3aHATHSIMHE, MTO3BOJISIFOIIUMHU yYalllUMCS TTO3HAKOMHUTHCS ¢ UCTOPHEH U OCHOBHBIMU METOJaMH U3Y4YECHHsS KUBOTO, OTpadOTaTh

OMOJIOTUYECKHE TTOHITHUS MYyTEM aHaIN3a KOHKPETHBIX CUTYAIMi U PeIIeHHs MPAKTHUYECKUX OMOIIOTHYECKUX 3a]ad, MPOBECTH TEMATHUYECKUN KOHTPOIh
3HaHWI.

Y4yeoHo-MeTOANYEeCKHNIA KOMILJIEKT:

1. O6mas 6uonorus: yueonukas 10 — 11 kimaccoB 00meo0pa3oBaTeNbHBIX YUPEKICHUN: MPOGUILHBIN YpoBeHb: B 2 4. YacTh 1 —/ mox pen.
B.K.lllymuoro u I''M.Ipimmuna. - 9-e uza. - M.: [Ipocsemenue, 2011. — 303 c.



2. B.b.3axapos, C.I'.'MamonTtoB, H.U.Conun. O6mas 6uonorus. 10 -11 knaccel. YueOHUK 17151 0011e00pazoBaTenbHbIX 3aBeeHuid. — M., Jpoda,
2003. - 624 c.

3. ConoBkoB [[.A. EI'D no 6uonorun. [Ipakrraeckas nmoaroroska. — CI16.:bXB-IletepOypr, 2013. - -544 c.

4 KoHTpoJbHO-U3MepuTeNbHbIe MaTepuaibl. buonorus. 11 knace. H.A.borganos. — M.: BAKO, 2013.

B pe3ynvmame uzyuenusn 6uo102uu y4eHuK 00J134ceH 3HATH

MPU3HAKH OMOJIOTUYECKUX O0BEKTOB: JKUBBIX OPraHU3MOB; TEHOB H XPOMOCOM; KJIIETOK M OPTaHU3MOB PacTEHUI, )KUBOTHBIX, TPHOOB 1 OaKTepuii;
MOTYJISIUI; 9KOCHCTEM M arpodKocucTeM; Onochepsl; paCTeHUH, )KUBOTHBIX M IPUOOB CBOETO PErvoHa;

CYUIHOCTh OMOJOTMYECKHUX IMPOIECCOB: 0OMEH BELIECTB U MPEBPALLECHUS SHEPTUH, TUTAHKE, AbIXaHHUE, BbIIEJICHHE, TPAHCIIOPT BEUIECTB, POCT,
pa3BUTHE, Pa3MHOXKEHHE, HACIEICTBEHHOCTh U U3MEHYUBOCTD, PETYJISAIUS )KU3HEAEATEIbHOCTH OPraHu3Ma, pa3apakuMoCTb, KpyrOBOPOT
BEIIECTB U MPEBPALEHUS JHEPTHH B SKOCUCTEMAX;

0COOCHHOCTH CTPOCHUS, )KU3HEAEATEIbHOCTH, BBICIIIEH HEPBHOM JEATEIILHOCTH U MOBEICHUS YEIIOBEKA; YMETh HAX0O0UMb:

B TEKCTE y4eOHUKA OTIMYUTENIbHbIE IPU3HAKH OCHOBHBIX CUCTEMATUUYECKUX TPYIIIL;

B OMOJIOTHYECKHX CIOBApsIX U CIPABOYHHKAX 3HAYCHUS OUOJIOTMYECKUX TEPMUHOB;

B PA3JUYHBIX HCTOUYHUKAX (B TOM YHCIIE C UCTIOIB30BaHUEM HH(OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH) HEOOXOANMYIO HH(OPMAIIHIO O
KHUBBIX OpraHN3Max; N30MPaTEIIbHO OTHOCUTHCS K OMOIOTHYECKO# HH(pOpMaIny, COAEPIKAIICHCs B CPEACTBAX MACCOBOM MH(OPMAIIHH;
00bACHAMDY:

poib Ouosornu B (GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUPA, B IPAKTUYECKOH NEATETLHOCTH JIIOACH M CaMOT0 YYCHHKA,

POJCTBO, OOLTHOCTH MPOUCXOKICHHS U 3BOJIOLNIO PACTEHUH U )KUBOTHBIX (Ha IPUMEPE CONOCTABIIEHUS OTAETIBHBIX I'PYIIN); POJIb pa3IMYHBIX
OpPTraHU3MOB B KH3HH YellOBeKa U COOCTBEHHOM JeATEIbHOCTH;

B3alMOCBS3M OPTaHNU3MOB U OKPYKaIOILEH Cpe/Ibl; poiib OMOJIOTHUECKOro pa3HO0Opa3us B cOXpaHeHUH Orochepbl; HEOOX0IUMOCTD 3allIUThI
OKPY>KaIOILEH Cpebl;

POJICTBO YEJIOBEKA C MIIEKOMMUTAIOIMMU )KUBOTHBIMU, MECTO U POJIb YEJIOBEKA B IPUPO/IE; B3aUMOCBSA3H UEIOBEKA U OKPYXKAIOIIEeH Cpeibl;
3aBUCHUMOCTh COOCTBEHHOTO 3/I0POBbsI OT COCTOSIHUSI OKPY KArOIIe! CpeJibl; MPUYMHBI HACIEACTBEHHOCTH U U3MEHUNBOCTH, ITPOSIBIICHUS
HACJIEICTBEHHBIX 3a00JI€BaHMl, IMMYHHMTETA y YEJIOBEKa; POJIb TOPMOHOB U BUTAMUHOB B OPTaHU3ME; HPOEOOUMb npocmule OuoniocuyecKue
uccne008anus:

CTaBUTb OMOJIOTUYECKHE SKCIIEPUMEHTBI, OMUCHIBATh U OOBSICHATH PE3YJbTaThl ONBITOB; HAOIIOAATH 3a POCTOM U Pa3BUTHUEM PACTEHUN U KUBOTHBIX,
MOBEICHHEM )KMBOTHBIX, CE30HHBIMU U3MEHEHUSIMH B IPUPO/IE; pacCMaTpUBaTh Ha TOTOBBIX MUKpOINpENapaTax 1 OMUChIBaTh OMOJIOTHYECKHE
O0OBEKTHI;

nope3ynbTaraM HabJI0IeHUI pacro3HaBaTh U ONUCHIBATh HA TAOIHMIIAX OCHOBHBIE YAaCTHU U OPTaHOUbI KJIETKH, OPTaHbl U CUCTEMbI OPIaHOB YEJIOBEKA;
Ha )KMBBIX 00BEKTaX U TaOJIMIIAX OPTaHbl IIBETKOBOI'O PACTEHUS, OPIaHbl U CUCTEMBI OPTaHOB KUBOTHBIX, PACTEHUSI PA3HBIX OT/EJIOB, JKUBOTHBIX
OTJIEJIbHBIX TUIIOB U KJIACCOB; Hau0oJIee paclpOCTPAaHEHHbBIE PACTEHHSI U JKUBOTHBIX CBOEH MECTHOCTH, KYJIbTYPHbIE PACTECHHS U TOMAIITHUX
KHUBOTHBIX, CbeJOOHBIE U S0BUTHIE TPUOBI, OMTACHBIE [T YEJIOBEKA PACTEHUS U KUBOTHBIC; BBISBISITh HN3MEHUYNBOCTh OPTaHU3MOB,
MPUCIIOCOOICHNE OPTaHU3MOB K CpeJie 0OUTaHMsI, THITHI B3aUMOACHCTBUS MOMYJIALUN pa3HbIX BUIOB B 9KOCHCTEME;



. CpaBHUBATh OMOJOrMYECKHE OOBEKTHI (KJIETKH, TKAHU, OPTraHbl ¥ CUCTEMbI OPIaHOB, OPTaHU3MBbI, IPECTABUTENEH OTACIbHBIX CUCTEMAaTHUYECKUX
TPYIII) U JAeNaTh BEIBOJBI HA OCHOBE CPABHEHUS; ONIPEIENIATh MPUHAIC)KHOCTH OMOJIOTHUECKUX 00BEKTOB K ONPEIeIIEHHON CHCTEMAaTHYeCKOM
rpymne (knaccuduxanus);

. aHAJIM3UPOBATh U OLIEHUBATh BIMSHUE (PaKTOPOB OKpY’KaroIIel cpeabl, (PaKTOpOB pUCKa HA 3/I0POBbE, MOCIEACTBUN AEATEIBHOCTH YEJI0BEKa B
HKOCHUCTEMAX, COOCTBEHHBIX MOCTYIKOB HA KHUBBIE OPTaHU3MBI H SKOCUCTEMBI; HCNI0JIb30BATH NPUOOpPEeTEeHHbIe 3HAHUA H YMEHHUS B
NMPAKTHYECKOM eATeJIbHOCTH U MOBCEAHEBHOM KU3HM JIJIS:

. coOoIeHUS Mep TPOPUIAKTUKY 3a00JI€BaHUil, BEI3BIBAEMBIX PACTEHUSIMH, )KUBOTHBIMH, OaKTEPUSMH, TPHOAMU M BUPYCaMH;, TPO(UITAKTUKA
TpaBMaTu3Ma, crpeccos, BUU-undexium, BpeJHbIX MpUBbIYEK (KypeHHE, alIKOT0JIN3M, HAPKOMAHUS ), HApyLLIEHHsI OCAHKH, 3pEHUs, ClIyXa,
MHQEKIMOHHBIX U POCTYIHBIX 3a00JIeBaHUIA;

. OKa3aHMs NEePBOil MOMOIIY IPU OTPABICHUU SAOBUTHIMU IPUOAMU, PACTEHUAMH, YKYCaX )KUBOTHBIX; IPH MPOCTYAHBIX 3a00JI€BAHUAX, 0KOTaX,
0OMOPOXEHHUSAX, TPABMAaX, CIACEHUHU YTOMAIOIIETO;

. paloHaIbHON OpraHU3aly TpyJa U OT/AbIXa, COOII0EHUS PaBUJI MOBEJAECHUS B OKpYXKaIOLIEH cpee;

. BBIPALIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTCHHUI U JOMAITHUX XUBOTHBIX, yX0/1a 32 HUMH; [ IPOBEJCHUS HAOIIOACHUN 3a

COCTOSTHUEM COOCTBEHHOI'O OpraHU3Ma.

NEPEYEHb YYEBHO-METOANYECKOT'O OBECIIEUEHUSA

1. Axumos C.U. u ap. buonorus B Tabnuiax, cxemax, pucyHkax. ¥Y4eOHo-oOpa3oBarenbHas cepusi. - M: Jluct-Hsio, 2011. — 117c.
buonorus: CnpaBounuk mkonsHuKa u cryaenta/ [lox pen. 3.bpema u U.Meiinke; I[1ep. ¢ Hem. — 3-e uza., crepeorun. — M.: Ipoda, 2010, c.243-
244.

3. bonrosa 1.B. COopHuK 33124 110 00111ei OMOJIOTHH ¢ peIIeHUsIMH JUI HOCTynaromux B By3bl. - M: OO «OHUKC 21 Bek», «Mup u
obpazoBanue», 2010. — 134c.

4. bop3sosa 3B, JlaraeB AM. Jlunaktuueckue maTepuansl o 6uonoruu: Meroauueckoe nmocodue. (6-11 ki) - M: TL[ «Cdepar, 2012. — 126¢.

5. Eroposa T.A., Knynoa C.M. OcHoBsl 6uotexnonorun. — M.: UL «Akanemusi», 2004. — 122c.
Jlepuep I'.11. O6mas 6uonorus (10-11 knaccer): [Tonroroska k EI'D. Kontponsabie u camoctoarensHbie padotsl/ I'. . JIepHep. — M.: Dkcemo,
2012. —240c.

7. Mapkuna B.B. O0mas 6uonorus: yueOHoe nocodue/ B.B.mapkuna, T.1O. Tarapenko-Ko3muna, T.I1. Ilopagosckas. — M.: ipoda, 2008. —

8. Heuaesa I'.A., ®enopoc E.N. Oxonorus B sxcnepumenTtax: 10 — 11 knacceel: MeToguueckoe nocodue. — M.: Benrana-I'pag, 2009. — 254c.

9. Hosoxenos 10.U. ®unernueckas 3omonus yenoseka.— ExatepunOypr, 2005. — 112c.

10. I[Tonomapea 1.H., Kopuunosa O.A., Cumonosa JI.B. buonorus: 11 kmacc: Mmeroguaeckoe mocobwue: 6a3oBwiii yposers/H.H.ITonomapesa,
O.A .Kopnunosa, JI.B.CumonoBa; mox pexa.npod.M.H.ITonomapesoii. — M.: Benrana-I'pad, 2010. — 96c¢.

11. CuBornazos H.U., Aradonona U.b., 3axaposa E.T. O6mas 6uonorus. basossriii ypoers. 10 — 11 kmacc. — M.: JIpoda, 2005. — 354c.

12. Oxonorus: Cucrema 3aaHui 11 KOHTPOJIS 0053aTeTbHOTO YPOBHS MOJATOTOBKH BRITYCKHUKOB cpeaneit mkoibl/ ABT. B.H. Ky3nernos. - M.:
Benrana-I"pad, 2004. — 76c¢.

Kparkoe cogep:xanue Tem Kypca.
Beenenue.
buonorus kak Hayka. bruonoruueckue TUCUUILTMHBI, UX CBSI3U C APYTUMH HaykamMu. ENUHCTBO %)uBOro. OCHOBHBIE CBOMCTBA KUBBIX OPTAaHU3MOB.



YpoBHU OpraHu3alyy )KUBOU MaTepun. MeToibl IO3HAHUS KUBOU IIPUPOBI.

Bo3HukHOBeHHe H pa3BUTHE 3BOJTIONMOHHOM 0M0J10rMH . BO3HUKHOBEHNE U pa3BUTHE IBOJIIOLIMOHHBIX HJiel. DBommonnoHHas teopust K. b. Jlamapka.
Kuzub u tpyasl Y. lapeuna. OCHOBHBIE IPUHIIMITBI ABOTIOIMOHHON Teopuu JlapBuHa. opmMupoBaHue CHHTETHYECKOW Teopuu 3Botoruu. Padotsr C. C.
Yerepukosa u U. 1. llImaneraysena. [laneonronorndeckue, 6uoreorpapuueckue, CpaBHUTEIbHO-aHATOMUYECKHE, SMOPUOJIOTMUECKUE U
MOJIEKYJIIPHBIE CBUICTENIBCTBA IBOJIIOLUU. /JeMoHcmpayuu

Cxewmpl, TabmuIp! 1 GoTorpaduu, WILTIOCTPUPYIOIIKE: POPMBI COXPAHHOCTH UCKOMIAEMBIX PACTEHUH U KUBOTHBIX; aTABU3MBbI H PYIHUMEHTHI;
AQHAJIOTMYHBIE U TOMOJIOTUYHBIEC OPTaHbl; 10KA3aTeIbCTBA 3BOJIIOLNUN OPraHUYECKOro Mupa. [laneoHTonornuyeckne KOJeKIuu.

MexaHnu3mbl 3Bosonuu . [lonmynsanus — 3j1eMeHTapHas eJMHULIA SBOIIOLNN. BHYTpUBU0Bas N3MEHYMBOCTD. [ eHeTHYECKas CTPYKTypa MOIYJIALUH.
VYpaBHeHnue u 3akoH Xapau — BalinOGepra. MyTtauuu kak MICTOYHUK '€HETHUECKON U3MEHYMBOCTHU nonysiauuid. CiryyaiiHble IPOLECCHl B TOMYJISLMSIX.
Hpeiid renos. [onynsiuonnsie BoiaHbl. bopb0a 3a cymecrsoBanue. EcrecTBeHHbII 0TO0p — Hampasistonuii pakrop 3Bomonnun. GopMel €CTECTBEHHOTO
ot6opa. [TonoBoit oTO0p. Ananranus — pe3yabTaT €CTECTBEHHOI0 0TO0pa. Murpanuu kak (pakrop 3BOIIOLMH.

[Tonstue Buna. Kpurepuu Bua. Ilytu BuioobpazoBanus. AmuionaTpuueckoe U CUMIIATpU4ecKoe BU1000pa3oBaHue.

Mukpo- ¥ MaKpo3BOIIONHMSL. | 'eHeTUUeCKe U OHTOIeHETHYECKHEe OCHOBBI 3BotoLMU. Hanpasnenus sBostonuu. Apomopdo3, uauoaganrtanus 1 oomas
Jere”Hepanys. JuBeprenuys, KOHBEpreHus U napajiesn3M. buonornyeckuii nporpecc. EnnHOE ApeBO KU3HU — PE3YNIBTAT SBOJIIOLHH.
Bo3nukHoBenue u pazsuTHe ;ku3HU HA 3emure. CymHOCTb xu3HU. Onpenenenus KuBoro. ['unores3sl BO3HMKHOBEHMS KU3HUA. OnblTel @. Peau n JI.
[Tactepa. CoBpeMeHHbIE NPEACTABIECHUS O BOSHUKHOBEHUH KU3HU.

ATtmocdepa npeBHeit 3emin. AOHMOTEHHBIN CHHTE3 opraHnnveckux BemiectB. OOpasoBanue u sBotoius ouononumepos. Pors JIHK nu PHK B
00pa30BaHUM CUCTEM C 0OpaTHOH cBs3bt0. OOpazoBaHKe U 3BOMIONUS OHOIOTHYecKUX MeMOpaH. OOpazoBaHMe NEPBUYHBIX T€TEPOTPO(OB.

Nzyuenue ucropun 3emiu. [laneonronorus. Metobl reoxponosioruu. MizmMenenue kinmarta Ha 3emie. Jpeid konTuHEHTOB. PazBuTue xu3Hu B
Kkpunro3oe. CumonoTrnyeckas Teopusi 00pa3oBaHus 3yKapruoT. Benbliika pazHooOpa3usi >KUBOTHBIX B KOHIIE TPOTEp030sl. Pa3BUTHE OpraHnyeckoro Mupa B
naneosoe. Pazpurue xxu3HU B Me3030€. Pa3BuTHeE )KU3HN B KaTHO30€.

Bo3HukHOBeHUe U pa3BUTHE Yel0BeKa — aHTpoInorenes MecTo yenoBeka B cucTeMe )KUBOro Mmupa. CpaBHUTENBHO-MOP(OJIOTUYECKUE, 3TOJIOTHYECKUE,
UTOTEHETUUYECKHE U MOJIEKYJIIPHO-OMOJIOTHYECKHE 0OKA3aTeIbCTBA POJICTBA YETIOBEKA U YEJIOBEKOOOPa3HbIX 00€3bsH.

[TaneonTomornyeckue NaHHble O MPOUCXO0KIEHUH U SBOJIIOINH MPEAKOB yesoBeka. ABcrpanonuteku. [lepBeie nmpencraButenu pojaa Homo.
Heannepransckuii yenoBek. MecTo HeaHAEPTAIBIEB B HBOIIOMH YesioBeka. KpoMaHbOHIIBI.

buonoruueckue dakropsl 3BostonMN yenaoBeka. CounanabHble (AKTOPHI 3BOITIOIUH Y€I0BEKa — MBIIIEHUE, pedb, OpYyAUIHAS NesSTeIbHOCTh. Pob
COLIMAJILHOM cpelibl B POPMUPOBAHUU YETIOBEUECKUX UHIMBUYYMOB. COOTHOIIEHHE OMOJIOTHYECKUX U COLIMAIbHBIX (PAaKTOPOB B 3BOJIIOIMHU YEJIOBEKA.

UYenoseueckue pacsl. Ponb uzonsduuu u apeiida reHoB B pOpMUPOBAHUHU PACOBBIX MpU3HAKOB. KpUTHKa pacCUCTCKUX TEOpPUH.

Cenexnust u Ouorexnosnorus.  Ceyekuus Kak mpouecc U kak Hayka. OoManiHiuBaHie KakK MepBbIi 3Tan cesekuuu. L{eHTpbl mpoucxoxaeHus
KYJIBTYPHBIX pacTeHHH. lIponcxoxienne JOManiHuX )KMBOTHBIX M LIEHTPBI UX OJ0OMAIIHUBAHMS.

HckyccTBeHHBbIN 0TOOp. MaccoBbIi U MHANBUAYAIBHBIN 0TOOP.

SIBneHune rerepo3nca U €ro NpUMEHEHHE B CeJIeKIUU. Vcnonp30BaHne UTOIIIA3MaTHYECKON MYKCKOW CTepUIIbHOCTH. [lonumionaus u oTaaneHHas
rHOPUIN3AIMSB CEIEKIIMN PACTCHUN. DKCIEPUMEHTAIBHBIM MyTareHe3 U ero 3Ha4eHUe B CEJICKIUH.

Kitetounast uH>XeHepHs U KJIIETOUHAs CeJIEKIMsl. XpOMOCOMHas nHxkeHepus. I[puMeHeHne reHHOM HHKEHEPUH B CEJIEKIIUH.

KpymHomaciirabHas cenekius >kuBOTHBIX. VYcnexu ceneKkuum.



OpranusMbl ¥ OKpYy:Kawmas cpega B3aMoOTHOIIECHHUS OpraHu3Ma M cpeJibl. DKOJIIOTHYecKHe (haKTOphl. 3aKOH TOJIEPaHTHOCTH. [Ipucnoco0neHHOCTb.
[Tonynsiuust kak npupoanas cucrema. CTpykrypa nonyssinuid. J{nnamuka nonysnsauuii. Kusnennsie crpareruu. Bua kak cucrema nomnysisiiuid.
Okonoruyeckast HuIIA. JKu3HEeHHbIE (POPMBI.
CoobmecTBa u 3xocucTeMbl. CoobI11eCTBO, FIKOCHCTEMA, OMOIIeHO3. KOMITIOHEHTHI SKOCHCTEMBI. DHepreTruueckue cBs3u. Tpoduueckue cetu. [IpaBuio
9KOJIOTHYECKOM NMupaMuibl. MeXBUIOBBIE M MEKITOMY/ISIIIMOHHBIE B3aUMOJICHCTBUS B dKocucTeMax. KoHKypeHIusl, CHMOHO03, albTPyHU3M.

[TpocTpancTBeHHas CTPyKTypa coobuiecTB. J{unamuka skocuctem. Ctaguu pa3BuTHs 3kocucTembl. Cykieccus. Y CTOMUYUBOCTh 3KOCHUCTEM.
3emiieIeNIbYECKUE IKOCUCTEMBI.
Bbuocpepa. buochepa. Yuenue B. U. Bepnanckoro o 6uochepe. buomsl. JKupoe BemecTBo U OnoreoxumMuyeckie KpyroBopoTtsl B 0uocgepe. buochepa
1 4esioBek. [ mobanpHbIe aHTpOTIOTeHHBIE U3MEeHEHHS B Onocdepe. [Ipodiaema ycroitunBoro pa3Butus ounochepsl.
Buosnornyeckue ocHoBbI OXpaHbl Npupoabl.  CoxpaHeHHE U MOAepKaHHEe OMOIOTHYECKOro pa3Hoo0pas3us. [IpuunHbI BBIMUpaHUs BUIOB U
nomnyssiiuii. Coxpanenue reHooHaa U peuHTpoayKIust. CoXxpaHeHHE SKOCHCTeM. bronornyeckii MOHUTOPUHT ¥ OMOWH/INKAIIHSI.
Jluteparypa nJisl yuurens:

1.borpanosa T.JI., CononoBa E.A. buonorus. CripaBoYHHMK JUIsl CTAapLIEKIACCHUKOB U nocTynatoumx B By3bl. — M.: ACT-npecc, 2006.

2.bonrosa 1.B. Coopuuk 3amau o obuieit ouonoruu 1ist noctynaroumx B BY3er. — M.: Onuke 21 Bek, 2005.

3.T'onuapoB O.B. I'enetuka. 3anauu. — Caparos: Jluueii, 2005.

4. Tuxapes C.J1. ['enetuka: CoopHuk 3amau. — M.: M3a-Bo «IlepBoe cenTs10ops», 2002.

5.dmutpuesa T.A., Cymatoxun C.B., I'ynenxoB C.1., Mensenesa A.A. buonorus. Yenosek. Obmas 6uonorust. 8-11 kimacc: Bornpockl. 3aganust.

3anaun. — M.: Jlpocda, 2002.

6. Honenkas 2.I'., JlyneBa 1.0, [Tan¢punosa JI.A. Axryansabsle Bonpocsk! Ouonorun. — Capatos: Jluneit, 2001.

7. darrepeB H./I. ['ennas nnxenepusi: cnacenue wiu rubens yenoBedecta. — CI16.: UK «Hesckuit nmpocnext», 2002.

8. dsarrepes H.Jl. Knonuposanue: npasaa u BeiMbicen. — CI16.: UK «Hesckuit mpocnexty, 2002.

9.3axapos B.b, Mycradun A.I'. OGmras 6uosorust: TecTsl, BONPOckl, 3aganus. — M.: [Ipocsemienue, 2003.

10. MeanukoB b.M. buonorus: popmel u ypouu xku3au. — M.: [Ipocemenue, 2006.

11. Mumuna H.B. 3aganus ans camocrosiTenbHOM paboThl 1o o61ei 6uonorun. 11 kimace. — M.: IIpocsemienue, 1985.

12.Msarkosa A.H., Kanunosa I'.C., Pe3nuxosa B.3. 3auers! mo Ouonoruu: O6mas ouoorus. — M.: Jluct, 1999.

13.[Mumeno U.H. Jlekuu no o6mieit Ouonoruu. — Caparos: Jlureii, 2003.

14.ITyroBkun A.IL., ITyroBkuna H.A., MuxeeB B.C. IIpaktukym no oGrmeit 6uonoruu. 10-11 xnacc. — M.: Ilpocsenienne, 2002.

15.PszanoBa JI.A. IIpakTukyMm no reneTuke B mkone. — Yensounck: YI'TIN, 1995.

16. CuBornazos B.1., Cyxosa T.C., Koznosa T.A. O6mas 6uonorus. 10 knacc: mocobue mis yaurtens. — M.: Alipuc-mipecc, 2004.

17.CuBornazos B.U., Cyxosa T.C., Ko3nosa T.A. O6mas 6uonorus. 11 kimacc: mocobue nmst yaurens. — M.: Aipuc-tipecc, 2004.

18. Copokuna JI.B. Tematnueckue 3auers! mo 6uonoruu. 10-11 kmace. — M.: T «Cdepar, 2003.

JInteparypa nJis1 yuamuxcs:

1. buonorus. O6mas 6uonorus: yueo6. Jlms 10-11 k1. o6meodpazosat. Yupexaeruii: npodunbhbeiii ypoBeHs /mof. Pea. B.K lymuoro u I'.M.
Heivmuna/.- M., Ipocsemenne, 2006.



2.borpanosa T.JI., CononoBa E.A. buonorus. CripaBoUHUK /151 CTapIlIEKJIACCHUKOB U noctynatouux B By3bl. — M.: ACT-npecc, 2006.
3.bonrosa 1.B. COopHuK 3a1a4 110 0611eit 6nonorun ast nocrynaomux B BY3s1. — M.: Onukc 21 Bek, 2005.
4.3axapoB B.b, Mycradun A.I". OGmiast Onoyiorus: TeCThl, BOMPOCHI, 3aaanus. — M.: [IpocBemenue, 2003.
5.UBanoBa T.B., Kanunosa I'.C., Msarkosa A.H. C6opHuk 3axanuii o oomieit ouonorun. — M.: [IpocBemenne, 2002.
6. {arrepe H.JI. KiionupoBanue: nmpasaa u Beimbicen. — CI16.: UK «Hesckuit mpocmekT», 2002.
7.1TumenoB W.H. Jlekiuu o o6mieit 6uonoruu. — Caparos: Jlumeit, 2003.
8.ITonomapera 1.H., Kopaunosa O.A., Jlommwmna T.E., Vbkesckuii I[1.B. O6mas 6uonorus. 11 kmacc. — M.: Benarana-I'pad, 2004.
9.Peiimepc. [Tonymnspublii Ononornueckuit cinosapb. — M.: [Ipocsemienue, 1991.
10. umkunckas H.A. I'eneruka u cenekuusi: Teopus. 3aganusi. Oteersl. — Caparos: Jluuei, 2005.
MyabTuMeauiiHbIE TOCOOHS:
1.Otkpsitas buonorus 2.6. — U3narensctBo «HoBbli auck», 2005.
2.1C: Penerutop. buonorus. — 3A0 «1 Cy», 1998-2002 rr. ABrops! — k.0.H. A.I'. JImutpuesa, k.0.H. H.A. Psa6unukoBa
3.0tkpsitasg buonorus 2.5 — OO0 «®@uszukon», 2003 r. Asrop — .. MamonTos / [lox pen. k.6.H. A.B. Maranuna.
4. BuptyansHas mkoja Kupumra u Medoaus. Meauateka o 6monoruu. — «Kupwn u Medoauiin, 1999-2003 rr. ABropsl — akagemuk PHAU B.b.
3axapos, A.1.H. T.B. BanoBa, k.0.H. A.B. Maranus, k.6.1H. N.}O. baknymunckas, T.B. Aupumosa.
KOHTPOJIb YPOBHA OBYUYEHU A
3aiaHus, UCIOJIb3yEMbIE B KAUECTBE U3MEPUTEIIEH, COAEPIKATCS B CAEAYIOIUX UCTOUHUKAX !
1.JL.II. AnactacoBa. O6mas 6uonorus. /lunaktndyeckue marepuaisl. — M.: Benrtana-I'pad, 1997 — 240 c.
2.buonorus 10-11ITpaktukym ms yuamuxcst 10-11 kinacco oOmeoOpa3oBarenbHbIxX yupesxxaeHuid. [lpogunbhslit yposens. /I.M. [Isimimun, O.B.
Cabnuna, JI.B. Beicoukas, I1.M. bopoaun/ - M.: Tlpocsemnienue, 2008, - 143 c.
3.T'oroBuMCS K €IMHOMY TOCy1apCcTBEHHOMY 3k3aMeny: buosnorus/ Yenosek. — M.: [Ipocda, 2004.
4.T'oTOBUMCS K €IMHOMY I'OCyIapCTBEHHOMY 3K3aMeHy: buonorus/ Pacrenus— M.: [lpoda, 2004.
5.'oToBUMCS K €IMHOMY TOCYyJapCcTBEHHOMY 3k3aMeHy: buomnorus/ JKusotusie. — M.: [Ipoda, 2004.
6.I'oTOBUMCS K €TMHOMY TOCYJapCTBEHHOMY 3k3aMeHy: buosorust/ O6mas ouonorus — M.: [lpoda, 2004.
7.B.B. 3axapos O61mas 6uonorus: TecTsl, BONpockl, 3aganus: 9-11 k. B.b. 3axapos u np. — M.: [Ipocemienne, 2003.
8.T.B. NBanoBa COopHUK 3a1aHuii TI0 0011Iei OMoIoTHn: Mocooue TSl ydanuxcst oomeoOpa3zoBaTenbHbIX yupexaeauii — M.: [Ipocsemenue, 2002.

9.A.A .Kawmenckuii, H.A CokonoBa, C.A. Turos. BcTynurensHble 5K3aMeHBI: Baiia orieHKa 1o ouonorun. — M.: M3natensckumii nentp «BenTtana ['pady,
1996.

MarepuanbHo-TeXHUYeCKoe o0ecrieueHue 00pa3oBaTeIbHOIO Mpolecca:

MOPTPETHI YYEHBIX; HOPMATUBHAS IOKYMEHTAaLUA Ul OpraHu3aluy y4eOHO — BOCIIUTATENIbHOT0 Mpoliecca o OMOJI0TUY (CTaHAApThI, TPOrPaMMBI);
yueOHUKH, ydeOHble U METOInYeCKUe MocoOus, ClIpaBOYHAsl, HAYYHO-TIONYJIsIpHAsl TUTepaTypa; AUJTAKTUUECKUN U pa3laTOYHbIA MaTepuai ISl OpraHu3alun
CaMOCTOSITENIbHOM U MPaKTUYECKON MO3HABATENIbHOM IEATEIbHOCTH YUallluXCsl; TeMaTuuecKue (MoypoUuHble) MaTepraibl; MaTEpUaIbl Ui IPOBEICHUS
OJIMMITHAJ; MaTePHAIIbI IO BHEKIACCHOHN padoTe; MHTEPAKTUBHBIE CPEACTBA OOYUCHHS: IPOTPAMMHO-METOINYECKUE KOMIUIEKCHI; MYJIbTHMEIUHHBIC
MaTepuaibl Al YPOKOB, TAOIHIIBI, CXEMBI.



TemaTH4yeckoe MUIAHKPOBaHHUeE Kypca

Ne Tema KomnnuecTBo yacoB JIP I1P
1 Bo3HUKHOBEHHE U PA3BUTHE DBOJIOIIMOHHON OHMOJIOTHH 15 1 4
2 MexaHu3Mbl MUKPOIBOJTIOIIUN 31 2 8
3 MexaHu3Mbl MaKpO3BOJIIOIIUU 13 - 3
4 Bo3HukHOBEHME KU3HH HA 3eMIIe 12 - -
5 PaszButne xu3nu Ha 3emiie 23 - 1
6 [IpoucxoxaeHue 4eI0BEKa - aHTPOIIOIEHES ) -

7 OCHOBBI CEJIEKIIUN U OMOTEXHOJIOTUU 11
8 buonuka 8]
9 | buocdepa u gyenoBek 11
10 | Pe3epBHOE BpeMs 1Jisl TOBTOPEHUS MaTepuaa 2
11 |Hroro 132 3 17




Tema Nel «Bo3HnKHOBeHMe U pa3BUTHE IBOJIOUMOHHOI Onosorum» (15 yacoB)

Ne | ara Tema ypoka OcHOBHbIE IOHATHA IIpakTHyeckas IIpuMmeyanus, Jdomainee
YacTh, IMATHOCTHKA | PeruoHaJIbHBII 3ajaHue
KOMIIOHEHT
1 MHuoroo6pasue u CrpoeHue, XUMUYECKUH COCTaB KIIETKH,
€MHCTBO >KUBOTO. METa0OIMUECKUE MTPOLECCHI B KIIETKE,
OCHOBBI T€HETHKHU.
2 MHuoroo6pasue u CrpoeHue, XUMUYECKUH COCTaB KIIETKH, «BxoaHas» Pabora Hax
€MHCTBO >KMBOTO. METa0OIMUECKUE MPOLECCHI B KIIETKE, KOHTpOJbHAasl paboTa. «TPYIHBIMUY
OCHOBBI T'€HETUKU. 3amanusmu KP
3 BosnukHoBeHuE 1 [IpencraBnenust aHTUYHBIX U Crtp. 3; § 52 ctp. 4
pa3BuTHE 3BOIIONUMOHHON | CPETHEBEKOBBIX MBICIHMTEIICH O
ouomnorun. Ipemockurkn | IPOUCXOXKICHUH KU3HH, IPUIHHAX
3BOJIOLHOHU3MA. MHOTr000pasus BUJIOB.
Hawngnsiii Matepuanusm. Kpeannonusm.
Cucrema xuBoii npupoasl K.JIunues.
[Ipunnun nepapxuun. neanncruueckue,
MeTapu3nYeCKue IPeCTaBICHUS O
MpUYMHAX MHOTooOpa3usi BUIOB B
npupoje, ux o0ocHoBaHue yuyéHsiMu 17-
19 Bekos.

4 Meronosorust HayKH. ITpuHIMI akTyanu3Ma Kak MpUHIHAIT JlexuroHHBIN
paIoOHaIbHOTO MBIIIJICHUS], KPUTEPHI MaTepuan
banscudunmpyeMocTH.

5 Bo3HukHOBeHME 1 [TpencraBienus 00 U3MEHSIEMOCTH BH/IOB. §52ctp.4-5

pasBHUTHE SBOJIONMOHHON | EBporieiickue u poccuiickue

Oroorum. yuénsleTpancpopmuctsl 18-19 Bekos,

Tpaucopmmsm. o0ocHoBaHue uX Touek 3peHus. Criop XK
KroBbe un Cent-Mnepa. DBONOIMOHHBIE
npencrasienus K. brogdona.




OBOJIIOLMOHHAS TEOPUS 3acnyru XK.-b.Jlamapka. «3akoHbI» § 52 ctp. 5 - 6;
JK.-b.JIamapka. Jlamapka. [IpuunHBI 3BOJIIOIMU BUIOB UHJ. — JOKJIaz
cornacHo Teopuu Jlamapka. Uneanusm. «Ku3znp Y.
[apBuHnay,
«Kpyrocsernoe
IIyTEUIECTBUE
Y./lapBuHa Ha
Kopabie «buriby
Kuznb u Tpyael Yapnza JocTmkeHus: B 00J1aCTH €CTECTBEHHBIX [IpakTryeckas pabora § 53 ctp. 6 —8;
JlapBuHa. Hayk. buorpadus U.[lapsuHa, Nel « Ananu3 (hakToB, JIEKIIMOHHBIN
KpYrOCBETHOE IIyTElIeCTBHE Ha Kopaliie oTMeueHHbIX Y. MaTepHan
«burnp», NyTh OT KpearmoHUCTa K JlapBHHOM BO BpeMs
HBOJIIOLIMOHUCTY. Teopust HCKYCCTBEHHOTO [yTeLIeCTBHS 1 [I0CITE
otOopa. Onpenenénnas U HeonmpeaeIEHHAs 06paGOTKH
($hOopMBI U3MEHYUBOCTH. KCIIE AULIHOHHOTO
MaTepuana
Teopus 3BOIIOLNH Jloruka pacKkpbITHS MPUYHH SBOIOIHH § 53 ctp. 9.
Y.lapBuHa Y.lapsunoM. HacnencrBenHnas
M3MEHUYUBOCTh. bopn0a 3a cyiecTBoBaHue.
EctecTBenHsIit 0TOOD.
dopmMupoBaHUE «PomaHTHYECKUI» 3Tall JapBUHU3ZMA, [IpakTuueckas § 53 ctp. 9 11;
CUHTETHUYECKOH Teopuu pasBUTHE OUOJIOTUYECKUX HAYK, puHIMI | paboraNe2 Ananms JIEKIIMOHHBIN
9BOJIIOLIUH ncropusma. Kpusuc napsuHusma, ero «3aTpyJHEHUI» MaTrepual

IIpUYMHBL. Pa3BuTHE CHHTETHYECKON
Teopuu 3BoJironuu. Kopnyckynsipaas
reHeTuka. Jkonorus. buoreorpadusi.

Y. JlapBuna (pabota c
kH. «[Ipoucxoxnenune
BHJIOB...»).

duoreHeTHYeCKas CHCTEMATHKaA.
Ortonorus. buonorus pa3zBuTHs.
MonekynspHas reneruka. Pa6otsr C.C.
Yersepukosa u U.N. llImaneraysena.




10 [TaneonToNmOrNUYECKE [TaseonTONOTHYECKAS JIETOIUCK. [IpakTudeckas pabora | Mckomaembie § 54
CBHUJIETENBCTBA 3BOJIFOLUH. | Y PAHCBUHIOBBIA METOJ ONPEACIICHUS Ne3 Ananuz OCTaTKH JAPEBHUX
BO3pacTa reoJ0rH4ecKuX Nopol. HCKOIAeMbIX OCTATKOB | ’KUBOTHBIX U
Pannoyrnepoauelii METO OnpeaencHus JPEBHUX MOPCKUX pacTeHuil Ha
BO3pacTa MaJeOHTOJOTNYECKUX HAXOJOK. | OPIaHHU3MOB. TEPPUTOPUU
[Tepexonnbie HOpMBI: apXEONTEPUKC, VY psHOBCKOU
MUKpOpanTop; GUIOreHEeTUYECKUH Pl 0071
KHUTOOOPa3HBIX.
11 buoreorpaduueckue buoreorpadus. buoreorpadpuueckue [IpakTryeckas pabora § 55
CBUJIETENHCTBA 3BOJIoLMY. | oOnactu: [laneapkruyeckas, Ne4 Ananus
Heapkruueckas, Muno-Manaiickas, ouoreorpapuyeckux
Dduonckas, Heorponuyeckas, CBUJIETENIBCTB
ABcTpanuiickas, UX POUCXOXKICHHE. SBOJTIOITHIL.
12 CpaBHUTENBHO- AHanM3 NpUYrH pa3Induil ¥ CXO/ICTBA B JlabopaTopHas § 56 cTp. 20 - 22
AHAaTOMUYECKHUE CTPOCHHH IIEPEIHUX KOHEUHOCTEN paboraNel «AHanu3
CBUJIETEJILCTBA IBOJIOLUH. | TO3BOHOYHBIX. paznuyuuii B CTPOCHUH
TepeHuX
KOHEYHOCTEN
TTO3BOHOYHBIX»
13 OMOpHOIOrHYecKHe 3axoH 3apoapieBoro cxozactsa K. bapa. § 56 cTp. 22 —24.
CBUJIETENILCTBA 3BOJIOLUU. | PyTuMeHTbl. ATaBU3MBI.
14 MonexyinspHbie I'eHOM Kak reHeTu4eckas JETONNCh § 57
CBHJIETEILCTBA YBOJIIOLMH. | YBOJIOLNN BU1a. MyTtanuu, ux
knaccugukanus. EcrecTBeHHbIi 0TOOD.
I'eneanornueckoe apeso.
15 «IBOJIIOIIMOHHOE KoHTtposb 3HaHUH 110 §§ 52 -57
YUYECHHE TeMe
«OBOIIOIHOHHOE
yUEHUE.
Tema Ne2 «Mexanu3dMbl MUKpOIBoiIoumn» (31 yaca).
Ne | Jlara Tema ypoka OcHOBHbIE NOHATHS IIpakTHyeckas 4acrp, IMpumeyanus, Jdomamnee

AUATHOCTHKA

peruoHaJIbLHbIH

3aaHue




KOMITIOHEHT

l)FeHeTuquKne OCHOBBI 3BOJIIOLIMH.

IonysAums —
JJIEMEHTapHas €IMHULA
9BOJIIOLIU.

CoBpeMeHHOE TTOHSITHE
OHMOJIOTMYECKOM IBOIIOIUHU. By,
[Monynsaums. I'enorun. @eHOTHIL.
I'enodona. Myranuu. Apeai.
Murpanus. JKkojioruyeckas u
TreHeTUYECKasi CTPYKTypa
TIOMYJISILIAH.

§ 58 cTp. 28 - 29

Bnyrpusunosas
U3MEHYUBOCTD.

BborarctBo renodonna.
[TonumopdHubIie reHsl. AnnenbHoe
pasHooOpasue. Pazoobpazue
KOMOUWHAIIMI aJuIeyeH.
I'erepo3urotHocts u
KOMOMHATUBHAsI U3MEHUYMBOCTH B
MPUPOJHBIX onyAnusx. M3yuenue
XPOMOCOMHOTO TTOJIMMOpdHU3Ma.
Merton anektpodopesa B rene.
XPpOMOCOMHBIE PaCHI.

Pa6oter C.C. YerBepukona.

IIpakTuyeckasg padborta
No5 «Iloncuer
KOJIMYECTBA BO3MOKHBIX
COYETaHUH aJUIENbHBIX
T€HOB B T'€HOTHIIEY.

§ 58 ctp. 30 - 34

I'enernyeckas cTpykTypa
MOy YaCTOThI
aJlJIeNIel ¥ TEHOTUIIOB

YacToThl anienei 1 TeHOTUIIOB, UX
onpenenenue. Mzyyenune
reHEeTUYECKON N3MEHYNBOCTH.

§ 59 ctp. 34 - 36

YpaBHenue Xapau —
Baiin6epra u ero
OMOJIOTUYECKUNA CMBICIL.

CBoOoHOE  CKpemuBaHuE. 3aKOH
CTAOMIIM3UPYIOMIETO CKPEIIUBAHUSI.
3akoH Xapnau — BaitnOepra.

§ 59 cp. 36 - 39

[TpunIMn
MOIYJISIUUOHHOTO
paBHOBECHS.

CBoOoHOE  CKpemuBaHuE. 3aKOH
CTaOWJIN3HUPYIOLIETO CKPEIIUBAHMSL.
3akoH Xapnau — BaitnOepra.
WneanpHas nomynsnus.

IIpakTuueckas paboTa
Ne6 «Pemrenne
OMOJIOTHYECKUX
3a7a9».

§ 59




6 [TonynsiuronHoe JleiicTBue 3akoHa XapauBaitnOepra | [Ipaktuueckas § 59, neKuMOHHBIN
paBHOBECHE U TOJ. IIPYU N3HAYaJIbHOM HEPABEHCTBE pabGotaNe7 «Permenue MarepHan
4acTOT BCTPEYAEMOCTH ajllesen y OMOJIOTUYECKUX 3aJau».
pa3HbIX IOJIOB.
7-8 ['eneTnueckre OCHOBBI [IpuunHBI HAPYIIEHUS] COCTOSIHUSA KoHTpoJib 3HaHUM. §§ 58, 59.
IBOJIIOLIUH. TeHETUYECKOr0 PaBHOBECHS B
IPUPOJHBIX NOMYJIALUAX.
2)JneMeHTapHBIE (PAKTOPHI IBOJIIOLHMH.
9 MyTanuuu — UCTOYHUK YacroTa BO3SHUKHOBEHMSI MyTaLIUH. § 60 ctp. 39 - 42
TE€HETUYECKON Bpennsie, none3Hsie 1 HEUTPAIBHbBIE
H3MEHYUBOCTH MyTaluu.
TIOITYJISILHIA. CiyyallHOCTH U HEHAINPaBIEHHOCTh
MyTalUH.
10 MytanuonHslii pouecc — | Poiib XpOMOCOMHBIX M TEHOMHBIX § 60 ctp. 42 - 45
Ba)KHEHIMIA akTOp MyTauuii B 9Borounu. Padorsr A.C.
HBOJTIOIIH. CepebpoBckoro.
11 Cayuaiinele npoueccel B | CitydaiiHble KoJeOaHUs 4acTOT IIpakTrueckas § 61
nonynsausax. Apeid ajuIesed B MOMyJIALHAX pabGotaNe§ AHanu3
T€HOB. orpaHu4eHHoro pamepa. peiid JKCIIEPUMEHTOB 1o
TEHOB. U3YyYEHHIO KoJeOaHM
4acTOT  alljlesie B
HOMYJISALUAX
OTrPaHUYEHHOTO
pasMepa.
12 Hpeiid reros kak ¢akrop | [lomymsiuoHHbIe BOJIHBI U Apeiid § 62
SBOJTIOIIHH. reHoB. D deKT ocHOBATEIS.
[TocnenctBus aperida reHoB.
13 Murpanuu kak GpaxTop I'enernueckue paznuuus B § 68

OBOJJIIOIMH.

JOKAJBHBIX nonysusax. OOMeH
TreHaMU MEXAY MONYJIALUAMU.
Murpauuu 1 reHeTu4ecKoe
€IUHCTBO BUJA.




14 Bopnrba 3a I'eometpuueckas mporpeccus § 63 cTp. 54 - 55
CYIIECTBOBAHHE: pa3MHOXKeHHs U Ooproa 3a
KOHCTUTYLIMOHHAS cyuiectBoBaHue. KOHCTUTYIIMOHHAs
dbopma. 00oprba 3a cyImecTBOBaHUE.
15 MexBugoBas u «[Tpunuun YEpHOH KOPOIEBBI». § 63 cTp.55 - 58
BHYTPUBHI0Bast GOpMBl | TpouyecKue CBA3M U
60pb0BI 32 B3aMMOOTHOILIEHUS OPraHU3MOB.
CyIICCTBOBAHUC. BuyTpuBH10BbIE OTHOIIIEHUS
OpraHU3MOB.
16 EctectBennslit oT60p — DNeMeHTapHbIE 3BOJIIOLIMOHHbIE [IpakTudeckas pabora § 64
HampaBisgomui ¢pakrop | hakropsl. [IpucnocobieHHOCTh U Ne9 «IIpoexTupoBanue
SBOJTIOLIHH. npucnocobaeHus. DPGEeKTUBHOCTh | M aHAJIU3 IKCIIEPUMEHTA
€CTEeCTBEHHOTO 0TOOpa. UncTteie I10 BBISIBJICHUIO
nuHud. KyMylsiTUBHOE 1elicTBUE €CTECTBEHHOI'0 0TOOpay.
€CTECTBEHHOTO 0TOOpA.
17 @DOopMBbI ECTECTBEHHOTO JiBuxymiast popma ecTeCTBEHHOTO ITpakTnyeckas pabora § 65 ctp. 61 — 64
oTOopa: ABMKYIIHIA oT0OOopa, MpUMEpBHI. NelO«MopenupoBanue
ot0op. WNHnycTpranbHbIi METaHU3M. IPUPOIHBIX  yCIIOBUIA,
TIPUBOISATITIX K
JBIKYILIEMY OTOOPY».
18 DopMBI €CTECTBEHHOTO Crabunm3upyrommii u § 65 ctp. 64 - 67
orbopa: JU3PYNTUBHBINA 0TOOD.
CTaOMIIN3UPYIOIIUN U YacToTHO3aBUCUMBIH 0TOOD.
JTU3PYNTUBHBIA 0TOOP
19 ITonoBoit 0T60D. [TonoBoit tumopdusm. bpaunoe §§ 60 - 66
MOBE/ICHNE. 3HaYEHHE [10JIOBOTO
otOopa.
20- OnemeHTapHbIE (HaKTOPbI KonTponb 3Hanmii 1o §§ 60 - 66
21 3BOJIIOLUH. TeMe «DJeMEHTapHbIe

(baKTOpPbI BOJIOLUN

3) Anantauuu Kak pe3yJbTaT B3auMoaeicTBusi GakToOpoOB IBOJIIOIHH.




22 Bo3nukHOBeHHE MexaHu3mbl HOPMHUPOBAHUS IIpoexTupoBanue ITpumeps! agantaumii | § 67 ctp. 70 - 73
aJanTalyii B pe3ysapraTe | adanTalui. ITpucnocoburenbHbIe JKCIIEPUMEHTOB, BUJOB YIILIHOBCKOHU
€CTECTBEHHOT0 0TOOpA. 0COOCHHOCTH CTPOCHNSI, OKPACKH JTIOKA3bIBAIOITIX obnacru.
TeJa U MOBEICHUS )KUBOTHBIX. UHCTUHKTHBHELA
3abota 0 moromcTBe. IHCTHHKT. XapaKTep 3a60THI 0
@U3NOIOrMYECKUE aJanTaluHy. HOTOMCTRE.
23 Bo3HukHOBeHUE CI10KHBIX | KOMIIBIOTEPHOE MOIETUPOBAHUE JlaGopaTopHas [Tpumepsr ananrtanuii | § 67 ctp. 73 - 76
aJanTaryii. SBOJIIOIMOHHBIX MTPOIIECCOB. paboraNe2 «M3yueHue | BHIOB YJIbSHOBCKOM
DBOJIOIMS TJ1a3a TO3BOHOYHBIX. MPUCTIOCOOJICHHOCTH obnactu. IIpumepst
OTHOCUTENBHBIN XapaKTep OpPraHu3MOB K Cpefe OTHOCHUTEIIbHOCTH
ajianTanui. oOUTaHUY. ajlanTanui BUJ0B
o0nacTu.
4)Bunoodpa3oBaHue Kak pe3yJabTaT MHKPOIBOJJIIOLMH.
24 [TousiTue BUAA. Pa3BuTue npencraBieHuit o BUJIE: KonTpoJsib 3HaHuit 1o [Tpumepsl BUAOB § 69 ctp. 79 - 80
npencrasienus K.Jlununes, TeMe «AJanTaluu KaKk | YJIbSTHOBCKON
XK.b.JIamapka, Y./lapBuHa. pe3yabTar obnacTH.
CoBpeMeHHOE NPECTABIEHUE O B3aUMOJICHCTBUS
Buje. O00COOIEHHOCTh BU/IOB. (haKkTOPOB IBOIIOLIUNY.
25 Kpurepun Buna. Mopdonoruueckui, JlaboparopHas [Tpumeps! BU10B § 69 ctp. 80 - 82
reorpauyecKuii, 3KOJOTUYECKH, paboraNe3 «U3yuenue | YibssHOBCKOW 00
OMOXMMHUYECKHM, PU3UOTOTHIECKUH, | MOP(OTOTUUECKOTO
ATOJIOTHYECKUN KPUTEPUH BUJIA. KpUTEPHS BUIAY.
PenpoaykTrBHAS M30JISIIHS.
26 [Tonynsunonnas KnunanpHas n3MEHYHUBOCTE. IIpakTnyeckas § 69
CTPYKTypa BUJA. I'eorpaduueckue n30a4Thl. 30HBI paboraNel 1

nepekpbiBaHus. CTPYKTYpBI pa3HbIX
BH/JIOB.

«M3y4yeHne KpuTepreB
BUJIAY.




27 N3omsauus u [IpuHOUI TUBEPrEHIIUU IPU3HAKOB. IIpumepsl § 70

BUJI000pa30BaHuUe. N3omsmus kak mycKoBOW MEXaHU3M PENpOAYKTUBHOI
BUJI000pa3oBanus. [lepBuunas M3OJISILMU Y PACTCHUIM
W30JISILMS: IPOCTPAHCTBEHHAs, 1 )KMBOTHBIX
9KOJIOTMYECKasi, BpEMEHHas. VY 1bsTHOBCKOM
Bropuunas wiu penpoayKkTuBHas o0nacTu.
W30JISIMS, €€ IPE3UrOTHYECKUEe U
MOCT3UTOTHYECKHE MEXaHU3MBI.
OBOJIIOLMS U30JIMPOBAHHON
nonyssiiuy. [IpuHIun ocHOBaTesl.

28 Crioco6s1 I'uGpuHOE, TUBEPTEHTHOE U JlekumoHHbBIN
BUZI000pa30BaHus: ¢bunernueckoe BU000pa3oBaHUE - MaTepuall.
rudpuiHoeE, MEXaHU3MbI U TIPUMEPHI.

JTUBEPIEHTHOE U
¢bunernueckoe.

29 CrniocoOsr Anonatpudeckoe u §71
BUJI000pa30BaHUs: CHUMITaTpUYECKOE BH1000pa3oBaHNe
aJUIONIaTPUYECKOE U — MCXAaHU3MBbI U TPUMCEPHI.

CUMITaTPUYECKOE.

30 BunoobpazoBanue xak DneMeHTapHbIe PaKkTOphI HBONMIONKU. | [IpakTuueckas §§ 69 -71
pe3yabTaT DneMeHTapHas YBOJIIOIMOHHAS pabotaNel2 Pemienue
MHKPOIBOIIOINH. CTPYKTypa. DIeMeHTapHOe 3aiaq 1o TeMe

SBOIIOLHOHHOE «BunooOpa3zoBanue
siBiieHue. Pe3ynbrarsl KaK pe3ylbTaT
MHUKPO3BOJIIOLINH. MHUKPO3BOIIOLAN

31 VYuenue o DOneMeHTapHbIe PaKkTOpsI HBONMIONKK. | KOHTPOJIb 3HAHUI 110 3anucu B TETpaau

MHKPOIBOJIFOLIH. DneMeHTapHas 3BOJIIOLUOHHAS TeEMe «YUeHHe o

CTPYKTypa. DJIIeMEHTapHOe
JBOJIFOLIMOHHOE

ABJIeHHE. Pe3ynprarhl
MHKPO3BOIIOLHH.

MUKPOIBOJIIOLUN.

Tema Ne3 «Mexanu3Mbl MakpodBoJironun» (13 yacon).




Ne | Jlara Tema ypoka OcHOBHbIE MOHATHS IIpakTH4Yeckas 4acrhb, IMpumeyanus, Jdomamnee
AMATHOCTHKA permoHaJIbLHbIN 3ajaHue
KOMIIOHEHT
1 [TonynsMoHHBIH 1 Ckauko00pa3HOCTb U [IpakTuyeckas § 72 ctp. 92
HAaJIBUJIOBOM YPOBHHU HaIIPaBJIEHHOCTb 3BOJIIOLIMOHHOIO pabGotaNel3
3BOJIIOLIUOHHOTO IpolLecca — 3aKOHOMEPHOCTH BrisiBnenue
Iporecca. S5BOJIFOLIMH HA HAJIBUIOBOM YPOBHE. <«GBOJTOINUOHHBIX
BoO3HUKHOBEHHE HOBBIX TAKCOHOB. HOBILECTBY» y
[TosiBIeHME PBONMIOIMOHHBIX IpeACTaBUTENEN
HOBLIECTB. KpPYIHBIX TAKCOHOB.
2 ['enetnyeckue buorenernyeckuii 3aKoH. § 72 ctp. 92 — 95
MEXAHU3MBI [{esroCTHOCTD U YCTOMYMBOCTD
MaKpOAIBOJIIOIUH. OHTOTeHe3a. DMOPUOHU3AITUS
OHTOreHe3a. ABTOHOMM3ALUS —
IJIABHOE HAIIPaBJIEHUE HBOJIIOLIUU
OHTOTEHEe3A.
3 OnTorenes — 0OCHOBa 3HaueHHE YBOJFOIMOHHEIX § 72 cTp. 95 -97,
¢unorenesa. W3MEHEHUH Ha PaHHUX, CPEJHUX U JEKIIMOHHBIN
MO3JHMUX CTa/IUAX OHTOTEHE3a. MaTepuain
VYueHne 0 peKanuTyJsIHH.
4 [Tyt noctuxkenus buonornueckuii nmporpecc u § 74
OMOJIOTUYECKOTO Ouosornueckuit perpecc, ux
rporpecca. HIpU3HAKY.
AporeHes, aJuIoreHe3, KaTareHes.
5 3aKOHOMEPHOCTH JluBepreHuus, KOHBEpPreHIus, IIpakTrueckas § 73
9BOJIIOLIMOHHOTO napayuienausM. PyntuMenTsl n pabotalNel4 Perenue
nporecca. aTaBU3MBI. OMOJIOTMYECKUX 3a/1a4.
6 [TpaBuna >BosrOLIHM. [IpaBuna: HeoOpaTUMOCTH JlekumnoHHbIN
ABOJIIOLIMH, IPOIPECCUPYIOLIEH MaTepuan

crienuain-




3allUu, MPOUCXOXKICHHS OT
HeCHeL[I/IaJII/I3I/IpOBaHHBIX HpeIIKOB,
aIIaHTPIBHOfI pa[[I/IaI_[I/II/I, ‘IepeI[OBaHI/ISI
TJIAaBHBIX HaHpaBJ’IeHHﬁ SBOJIFOIIHNHA.
IIpaBumno ycuneHuss HHTErpaluu
OHMOJIOINYECKUX CHUCTEM.

7 DBOJIIOLIUS OPTAHOB U MynbTH()YHKITMOHATBHOCTh OPTAHOB. JleknmoHHbIH

GyHKIHH. KonnyecTBeHHbIE U3MEHEHNS Marepuall
¢dbynkuii. Crioco0b! mpeoOpa3zoBaHus
OpraHoB U (PyHKIUH.

8 B3aumocssi3b HeoanHakoBblil TEMI 3BOJIIOIIUN JlexunoHHBIN
npeoOpa3oBaHUs OPraHOB | OPraHOB U (PYHKIIHIA. MaTtepual
B (pritorenese.

9 OCHOBHBIE METOIBI ITaneoHTOIOTrMYECKHE, JIeKITMOHHBIN
W3y4YCHUS ouoreorpaduyeKcKue, MaTepHal
3BOJIFOLIMOHHOTO Mop(dooruuecKue,
mpoiiecca. AMOPHOTIOTUYECKHE METO/IBI.

10 OCHOBHBIE METObI DKOIOTHYECKUE, T€HETHUECKHE, [IpakTryeckas JIeKITMOHHBIH
W3y4YEHUs OMOXMMHYECKHE, pabortaNel5 Metoibl MaTepual
SBOJIIOIIMOHHOTO MMMYHOJIOTHYECKUE METO/IBI. H3y4YCHUS
mpotrecca. SBOJIIOIIMOHHOTO

npoiecca

11 [Tpobnems! 1 HenapsuHoBCKast 3BOIOLUA. §§72-74;
MEePCIEKTUBBI Heonamapkusm. Konuenius JEKIIMOHHBIN
SBOJIIOLIMOHHOTO YYEHHUS. | HOMOT€HE3a. DBOJIIOLHS MaTepual

HBOJIIOLIMOHHBIX MEXAaHU3MOB.

CaslbTallnOHU3M.
12- [Tpobnembr O606menue Tembl «IIpoGiiembl KoHTposb 3HaHUH 110 §75
13 MaKpO3BOJIIOLUH. MaKpO3BOJIIOLIAN. TeMe

«Maxkpo3BOIIOLH.
Tema Ned4 «Bo3nnkHOBeHHe kKU3HN HA 3eMie» (124yacoB).
Ne | Jlara Tema ypoka OcHOBHbIE MOHATHS IIpakTH4Yeckas 4acrb, IIpumeyanus, Jdomamnee
AHATHOCTHKA permoHaJIbLHbIN 3ajaHue

KOMIIOHEHT




CylIHOCTb JKU3HHU.
Hcropus npencraBieHuit
0 BO3HUKHOBEHUU

Kpurepun xusoro. IIpeacraBnenus
Apucrotens, onbiTel  ®D.Penu,
B3I B.I'apBest, ONbITHI

JleMOHCTpanus cxeMbl
AKCIIEPUMEHTOB
JL.ITacrepa.

§ 76 ctp. 107 - 110

KHU3HHU.

J.Hunrema, JI. Ilactepa.

Hcropus npencrasieHuit

Teopus BedHOCTH KU3HHU. Teopus

§ 76 ctp. 110 —112;

O BO3HUKHOBCHUMU KU3HU. | TAHCIICPMUU. MaTepI/IaJII/ICTI/I‘IeCKaH JICKIITUOHHBIN
TEOpUs IIPOUCXOKACHUS KUZHU MaTepuall
B.Il¢nrorepa. ['unoressr
A.M.Onapuna, [Ix. Xonaeitna.
Teopus 6uonosza J[.bepnana.
OO6pazoBaHue TIaHETHBIX | DBOIOIUS XUMUYECKUX JIEMEHTOB B JleknmoHHbIH
CUCTEM. KOCMHUYECKOM IIPOCTPAHCTBE. Marepuall

Crnektpockonusi. O6pa3oBaHue
TYMaHHOCTEH U MJIAHETHBIX CUCTEM.
3aKOHOMEPHOCTH Pa3BUTHS
IJTAHETHOW CUCTEMBI.

VYcnoBus cpenbl Ha
JpeBHEN 3emie.
AOUWOTEeHHBIN CUHTE3

[TepBuunas armocdepa 3emiin.
Hcrounnku sHeprun. Meto bl
OTIpeJIeJICHUsI BO3pACTa MOPO] KOPHI.
Omnbrtel Musnepa u FOpu.

JleMOHCTpanus cxeMbl
annapara Muepa.

§77 ctp. 112 - 114

OpPraHUYECKUX
COCIMHEHU.
Teopun npoucxoxaenuss | Tepmudeckas Teopusi, TEOpUs JIEKLMOHHBIN
POTOOHONOIMMEPOB. azicopOo1MK, HU3KOTEMIepaTypHas MaTepuan

TEOpHUsl.
Teopun npoucxoxaenus | Koanepsarnas teopust JIEKIIMOHHBIN
IPOTOOHONOIMMEPOB A.M.Onapuna u [x.XonnelHa. MaTepHall
DBOJIOLUS Bo3HMKHOBEHUE IHEPIETUYECKUX § 77 ctp. 114 - 115
MPOTOOMOHTOB. cucreM, 00pa3oBaHueE MOJIUMEPOB.

Pa6orter C.Dokca.

I'nmoTe3pl BO3HHKHOBEHHS
TCHETUYCCKOI'O Koaa.

Pons IHK u PHK B 06pa3oBanuu
CUCTEM C 00paTHOM CBs3bI0. PaboTHI
T.Yeka.

§ 78 ctp. 115- 116




9 dopmupoBaHue DBoroIus MeTaboIm3ma. JleMOHCTpanus cxeM § 78 ctp. 117 - 119
MEMOpPaHHBIX CTPYKTYp H oOpa3oBaHus
IBOJIIOIIHSI IPOOHUOHTOB. OMOIOTUYeCKOH

MEMOpaHBI.

10 HavanbHbie 3Tambl CumbunoTHUecKast TEOpHs JleMoHCTpanus cxeM §8§ 76 - 78;
OHOJI0rHYeCcKOn oOpa3zoBaHus 3yKapHoT. [losBrenue | BOSHUKHOBEHUS JICKIIMOHHBIN
SBOJIIOLIHH. 0JIOBOTO Tpotiecca. Teopuu OJTHOKJICTOYHBIX U MaTepuain

MIPOUCXOXK]Ie-
HUS MHOTOKJIETOYHOCTH: O.I'€KKelis | MHOTOKJIETOUHbIX
(ractpen) 51 N.M.MeunukoBa | OpraHu3MoOB.
(paromurernnl).

11- Bo3uukHnoBenue xu3Hu Ha| O000IIEHNE TEMBL. Kontposb 3Hanmil. §§ 76 - 78

12 3emue.

Tema Ne 5§ «PazButue :xu3Hu Ha 3emJie» (23 yaca).

Ne | Tara Tema ypoka OcHOBHBIE IOHATHS IIpakTuyeckasi 4acrb, IMpumeuanus, Jdomamnee

AHATHOCTHKA peruoHaJIbLHbII 3ajlaHue
KOMIIOHEHT

1 Merons! n3yyeHus [TaneoHTON0THS, FEOXPOHOIIOTHS. IIpakTrueckas [Tanenronornueckue| § 79

p3BUTHS U3HU Ha 3emite. | buoreorpadus. Kpunroszoii, pabotaNel6 Pemenue HaxOJKH B
(danepozoit. ['eoxpoHonorus. OMOJNIOTMYECKHX 3a/1a4. Y bstHOBCKOM
obacTH.

2 Passurtue xu3Hu B Crpomaronutsl. [lnanobakrepuu, JleMoHCTpanys pUCYyHKOB § 80 cTp. 123 -
Kpunro3soe: apxeickas 5y0aKTepHn: 0COOEHHOCTH CTPOEHHUS | U CXEM C U300paKEHUEM 125; noBTOPUTH
apa. U QYHKLUH. CTpoeHUS OaKTepui, TeMy

BosnukHoBeHne (hoTOCHHTE3A. [IUaHOOAKTEPHIA. «I[TpoxapuoTs».

3 PazButue xu3Hu B CumMOuoTHyeckas TUIIOTe3a § 80 cTp. 125 - 128

apxencKon ape. 00pa3oBaHMs 3yKapHOT
K.C.MepexkoBckoro. Apxeu.

4 Pa3BuTue xu3Hu B 3enenbie BOAOPOCIIN: 0COOCHHOCTH | JleMoHcTpaIust puCyHKOB § 80 ctp. 128 - 129;

MPOTEPO30MCKOI 3pe. ctpoenus u Gpynkiuit. [losiBnenune U CXEM C H300pakeHneM MMOBTOPUTH TEMY
II0JIOBOTO IIpolLiecca. CTPOEHUS 3€JIEHBIX «3eIeHble
BOJIOPOCJICH. BOZIOPOCIIN»




[TosiBneHue nMpocTenImX,
KHIIEYHOIOJIOCTHBIX,
ryOoK.

Teopun MPOUCXOXKICHUS
MHOTOKJIETOYHOCTH: O.I'ekkenst
(ractpen) u  U.M.MeunukoBa

(paromuremnnl). CrpoeHue
OCOOCHHOCTH  KM3HEJCATEIbHOCTH
MPOCTEUIIHNX, KHIIECYHOIIOIOCTHBIX,
r'yOOK.

JleMOHCTpalus puCyHKOB
U CXEM C U300paskeHHeM
«ractpem» u
«harouuTemIb,
CTPOEHUS MPOCTEHUIINX,
KHILEYHOMOJIOCTHBIX,
ryook. [IpomexxyTouHbIN
KOHTPOJIb 3HAHUH.

§ 80 cTp. 129 -
130; moBTOPUTH
TEMBI
«IIpocreimmuey,
«Kumeuno-
IIOJIOCTHBIEY,
«"yOxm».

[TosiBnenue uepBei,
TPUIOOUTOB.

CtpoeHue u 0COOEHHOCTH
KU3HEJEATEIIbHOCTH YEPBEid,
TPUIOOUTOB, MOJTFOCKOB.

JleMoHCTpanysi pUCyHKOB
U CXeM C U300pakeHneM
CTPOEHUS YepBeil pa3HbIX
TUIIOB ¥ TPUJIOOUTOB.

§ 81 ctp.130 — 131;
MOBTOPUTH TEMY
«[Inockue, kpyribie
U KOJIb-

4aTbIC YCPBU.

[TosiBIeHHE UTTIOKOXKHX H
OecuepeITHbIX.

Crpoenue u 0coOOEHHOCTH
KHU3HEICATCIIEHOCTH UTJIOKOXKUX H
OecuepernHbIX.

JleMOHCTpanys puCyHKOB
U CXEeM C U300pakeHHEeM
CTPOCHUS UTIIOKOXKUX U
OecuepenHbIX.

§ 81 crp.130 — 131;
IMOBTOPHUTH TEMBI
«Urnokoxue» u
«becuepenHbiey.

Pa3ButHe xu3Hu B
MaJIE030MCKOM 3peE.
KemOpuiickuii nepuon.

[osiBnenue popamuaudep,
apXxeoIuaroB, TPUIOOUTOB,
PaKoCKOPIUOHOB. J[uBepreHTHas
9BOJIIOLIUS BOJOPOCIEH.

JleMOHCTpanys puCyHKOB
U CXEM C N300pakeHueM
CTPOEHHMS 3€JIECHBIX,
OypBIX, KPACHBIX
BOJIOPOCIIEH,
¢dopamunudep,
TPUIIOOHUTOB,
PaKOCKOPITMOHOB.
[IpomexxyTouHbIi
KOHTPOJIb 3HAHUM.

§ 81 cTp.130 — 131;
ITIOBTOPUTH TEMBI
«DopamuHudeps» u
«Bonopocnny.

Pa3Butue xu3uu B
MAJIE030MCKOMU 3pe.
OpAOBHUKCKHI IEPUOST.

IlepBbie GecuentocTHbIE, HX
CTPOEHHE U 0OCOOEHHOCTU
KU3HEIEeATeNbHOCTH. Kopasubl.
I'panrronuTsl.

JleMOHCTpalus pucyHKOB
U CXEeM ¢ U300paskeHreM
CTpOeHUS 0€CUEIOCTHBIX,
KOpaJUIOB.

§ 81 crp.131;
IIOBTOPUTH TEMY
«Kopamnnen»




10 Passurtue xu3Hu B [NosiBnenue rpu6oB. JleMoHCTpanys pUCyHKOB § 81 ctp.131 —132;
1aJ1€030MCKOH 3pe. U CXeM C U300pakeHneM IIOBTOPUTH TEMY
CrtypuiiCKuii IeprOA. CTPOCHHUSI TPHUOOB. «'pulno».

11 PazButune xu3Hu B [TosiBneHue miayHoB. JleMoHCTpanust pucyHKOB § 81 ctp.131 — 132;
ajae030MCcKOH 3pe. U CXeM C U300pakeHneM IIOBTOPUTH TEMY
CuitypHiiCKUit IEePUOL. CTPOCHUS TIAYHOB. «ILmayHbi».

12 Passurtue xu3Hu B IlosiBIeHHE CKOPIIMOHOB. JleMoHCTpanys pUCyHKOB § 81 ctp.131 —132;
MAJIE030MCKOMU 3pe. U CXEM C U300pakeHHEeM [IOBTOPUTH TEMY
CrypuiiCKuii IeprOA. CTPOEHHUS CKOPIIMOHOB. «CKOPIHOHBD.

13 PazBuTune xu3Hu B [TosiBnenue pBIO Bcex | JleMoHCTpanust pucyHKOB § 81 ctp. 132;
aJIE030MCKO 3pe. CUCTEMAaTUYECKUX TPYII. U CXeM C U300pakeHneM MOBTOPUTH TEMY
JleBoHCKHi IEpHOL. CTPOCHHUS PhIO. «Kiaccel peiO».

14 Pa3ButHe xu3Hu B [losiBneHue naykos, KJIEHIeH. JleMOHCTpalys pUCyHKOB § 81 ctp.131 —132;
MAJIE030MCKOMU 3pe. U CXEM C U300paxkeHueM IIOBTOPUTH TEMY
JIeBOHCKHIA EPUOI. CTPOCHHUS MAYKOB U «[TaykooOpa3Hbie».

KJIenen.

15 Passutue xu3Hu B ITosiBiIeHHE HAaCEKOMBIX, JleMoHCTpanys pUCYyHKOB § 81 ctp.131 —132;
1aJIe030MCKOM 3pe. KHUCTENEephIX phIO, JIECOB U3 U CXeM ¢ U300pa’keHreM ITOBTOPUTH TEMBI
JIeBOHCKMIA EPHUOI. CIIOPOBBIX PACTCHUM. CTPOCHUS HACEKOMBIX. «Hacekombiey,

«[TanopoTHUKWY,
«XBOLIM.

16 Passurtue xu3Hu B PacnipocTpanenye MOJUTFOCKOB. JleMoHCTpanys pUCYyHKOB § 81 ctp.132 —133;
aje030MCKOH 3pe. U CXeM ¢ U300paskeHrueM MIOBTOPUTH TEMY
KapboH. CTPOEHHUSI MOJUTFOCKOB. «MOJUTFOCKHY.

17 PazButune xu3Hu B [TosiBnenue KOTHJIO3aBpOB, | JIleMOHCTpanus puCyHKOB § 81 cTp.132 — 133;
aJIe030MCKOM Ipe. JErOYHBIX MOJIIIOCKOB, JIETAIOUIMX | U CXEM C U300pakeHHeM MNOBTOPUTH TEMY
KamenHOyronpHbIN HAaCEKOMBIX. CTPOEHUS MOJIJIFOCKOB, «['omocemeHHbIEY.
NIEPUOJ. HACEKOMBIX, PENTHINH.

18 Pa3Butne xu3Hu B I'onocemennsle. beicTphlii paceT | JleMOHCTpalys pUCYHKOB § 81 ctp. 133;
HaIC030MCKOM 3peE. pENTHINI. U CXEeM C N300paskeHNueM IIOBTOPUTH TEMY
Tepmckuii mepuoz. penTuIuni. «Penrtununy.




19

Pa3BuTue xu3Hu B
ME3030MCKOH pe.

Pacuser pentuimuii  JluHO3aBpBHI.
[TosiBnenue MEePBBIX

JleMoHCTpanys pUCyHKOB
U CXEeM € U300pakeHHeM

§ 81 ctp.133 - 134;
MOBTOPUTH TEMY

Tpuac. MJICKOTUTAIOMINX, KOCTUCTBIX PbIO. | CTPOEHUS NTHIL U «MUIIeKOIUTArOIIUEY.
MJIEKOIUTAOIIHX.
20 PazButune xu3Hu B [TosiBienue nTun, mianeHTapHbIX JleMOHCTpalus puCyHKOB § 81 ctp. 134;
ME3030MCKOH 3pe. MJICKOITUTAOIIIHX. U CXeM C U300pakeHneM MIOBTOPUTH TEMY
FOpckwuii mepuoz. CTPOCHHUS IITUL] U «IITrnsn.
MJICKOMUTAIOIIIHX.
21 PazButue xu3Hu B [TosiBnenue u 6wIcTpOE JleMoHCTpa1usi pUCYHKOB § 81 ctp. 134 -
ME3030MCKOM dpe. pacrpocTpaHeHue U CXEeM C U300pakeHHEeM 135; noBTOPUTH TEMY
MenoBoi nepuos. NOKPBITOCEMEHHDIX. MOKPBITOCEMCHHBIX, «I1OKpBITOCEMEHHBIE.
KOMHATHBIX PACTEHUM.
2223 PazBurtue JKU3HU B CoBpeMeHHBIE OMOTEOIIEHO3HI. Kontposb 3Hanmil. § 81 cTp. 135 - 138

KalHO30MCKOH 3pe.

Tema Ne6 «IIpoucxoxkaeHne yejioBeKa - aHTponorenes» (9 yacos).

Ne | Jara Tema ypoka OcCHOBHBIE TOHATHS IIpakTHyeckas 4acrh, IMpumeyanus, Jdomamnee
AUATHOCTHKA PeruoHaJIbLHbIN 3ajlaHue
KOMIIOHEHT
1 PasButHe B3rIIA10B Ha AmnTponorenes. I[Tpumarsr. AHanu3 Hay4HbIX TaHHBIX § 82
MIPOUCXOXKACHHE CoBpeMeHHbIE POICTBEHHUKH 10 T€HETHYECKOMN
YeJI0BEKa. yesioBeKa: THOOOHBI, muddepeHIMaug 1
YeJI0BEKOOOpa3HbIe 00E3bsHBI. XPOMOCOMHOTO Habopa
Jloka3zaTenbCcTBa POJCTBA YEIOBEKA | YEJIOBEKA U TIOHTHUIL.
Y YE€JIOBEKOOOPa3HBIX 00E3bsH.
2 MecTto 4yenoBeka B JlaHHBIE MOJIEKYJISIPHON OMOJIOTHU U § 83
CHUCTEME KUBOTHOI'O OMOJIOTHUU Pa3BUTHS.
MHpa. ['enernueckas AUCTaHLKS.
Heotenus.




3 [TaneonTonornueckue Jpuonurexku, paManuTexk u § 84
JaHHbBIE O CUBAIUTEK, aBCTPATIONUTEKH.
MIPOUCXOXKACHUN
YeloBeKa.
4 [TepBbie moam. UYenosek ymenbiid. Yenosek § 85
MPSIMOXOIAIIHI: MUTEKAHTPOIL,
CHHAHTPOI, Tel1eb0eprcKuii
YeJI0BEK, aTJIAHTPOII, TEJIEAHTPOIL.
5 [losiBnenue yenoseka [lo3nHue u paHHKME HEAHAEPTAIbLIbI, ITaneonTonoruueckue | § 86 ctp.155 - 157
Pa3yMHOTO. WX 00pa3 KU3HU U OMOJIOTHYECKUE HAaxOJIKU JPEBHHUX
O0COOCHHOCTH. JOJIeH B
VY absiHOBCKOM
o0nacTu.
6 Jlronu coBpeMEeHHOTro KpomaHboHIIBI, BX 00pa3 KU3HU U [Taneontonoruueckue | § 86 crp.157 - 162
THUIIA. ouosornyeckne 0COOEHHOCTH. HAXOJIKU APEBHUX
MecTO OCHOBHBIX 3TaOB JIOJIEH B
AHTPOIIOTECHE3A. VY nbsHOBCKOU
o0nacTu.
7 DakTOPHI IBOTIOLIUU CooTHo1tIeHne OMOJIOTHYECKUX U [IpakTuueckas § 87 cTp.162 - 166
4eJI0BEKa. COLMANIBHBIX (PaKTOPOB 3BOMIOLIMN | paboTaNel7 Pemenue
YeJI0BEKA Ha pa3HbIX dTanax OMOJIOTMYECKUX 3a]1ad.
aHTPOIIOTEHE3A.
8 Huddepenunarus OcHoBHBIE packl yenoBeka, BpeMsa u| Kputuka § 87 cp.166 - 168
YCJIOBCKA pa3yMHOro Ha | MCCTO MX BOSHMKHOBCHHUA. conuaiIapBUHHU3Ma Hu
packL. MexaHu3MBbI pacoreHesa. pacu3Ma.
9 Bo3moxHble yTH @DaKTOPBI IBONFOLUN. KoHTpousb 3HaHUH 11O §§ 82 - 87
ABOJIIOLIMU YEJIOBEKa B teme «lIpoucxoxnenue
Oymymiem. YEIIOBEKaY.
Tema Ne6 «OcHOBBI cejieKIIMU M OnoTexHoiorum» (11 yaco).
Ne | Tara Tema ypoka OcHOBHBbIE IOHATHS IIpakTHyeckas 4acrp, Ipumeyanus, JdomamHee
AUATHOCTHKA PeruoHaJIbLHbII 3ajaHue

KOMIIOHEHT




1 Cenexuus kak nponecc u | Cenexuusi. O1oMaliHUBaHUE. KynbrypHbie pactenus | § 88
KaK HayKa. LleHTpbI MPOUCXOXKICHUS HAIIEeTo Kpasi, uX
KYJIbTYPHBIX PACTCHHIA. MIPOUCXOXKICHHUE.
2 HckyccTBeHHBI 0TOOpP. | MaccoBbIi M MHAMBUIYaTbHBIN § 89
ot6op. KomOnHaTHBHAS CceneKIus,
e€ JTallbl.
3 Knaccuueckue MeTo bl Hcnonb3oBanue rereposuca, § 90 ctp.176 - 180
CEJICKIIHH. LUTOIIA3MaTUYECKOU MY>KCKOM
CTepUIILHOCTH.
4 Kinaccuueckue meTo b [Monumonaus u oTnaneHHas § 90 cTp.180 - 186
CEJICKIIUU. ruOpuIU3aIms.
DKCNepUMEHTAIBHBIA MyTareHes.
5 Ucnons3zoBanue Knerounas nnxenepus, § 91 cTp.186 - 189
HOBEHUIINX METOJ/IOB | XpPOMOCOMHAsI HH)KCHEPUS.
OMOJIOTUH B CEJEKIIHH.
6 Hcnonb3oBanue I'ennas unxenepus. [lnazmunasl. § 91 cTp.189 - 191
HOBENIINX metonoB | Tpanchopmarnus. Peseprasa.
OMOJIOTHH B CEIEKIUU.
7 Joctuxenus cenekuuu | PalioHnpoBaHue. Copra KynbTypHBIX JlexunoHHbIN
pacTeHui pacTeHul Hallero Marepuan.
Kpas.
8 Hoctuxenus cenekuun | KpynmHomaciitabHast cenexiusl. [Mopoaer nomamuux | § 91 crp.191 - 192
KUBOTHBIX. l'opMoHanbHas CynepoByIsIUs. KUBOTHBIX B HallleM
Tpancruiantanus. Kpae.
9 Joctuxenus cenekuuu | buorexunomnorus. Hcnonb3yemele B §§ 88 - 91
MHUKPOOPTaHU3MOB. HallleM X0351UCTBE
MPOTYKThI
OMOTEXHOIOTHH.
10- OCHOBBI CEIIEKINU U KonTposb 3HaHUi. §§ 88 - 91
11 OMOTEXHOJIOTHH.
Tema Ne7 «buonukay» (9 yacon)
Ne | lara Tema ypoka OcHOBHbIEC IOHATHA IIpakTHYecKkas 4acThb, IIpuMmeyanus, Jomamnee
AHATHOCTHKA pernoHaJbLHbIN 3ajaHue

KOMITIOHCHT




1 Hayka 6uonuka. buonuka, ee uctopusi, 3HauCHHE, JIek1noHHbBIH
OCHOBHBIE HAIIPaBJICHUA. Marepuannl.
2 ApxuTekTypHas OnoHuka. | KoHCTpyKIuu: BaHTOBBIE, C JlekunroHHbIN
MpEABAPUTEIIbLHBIM HAIIPSKEHUEM, Marepuanl.
CIMpaJIbHbIE, CETYATHIE,
pelieryarsie, pedpucThie,
HaJyBHbIE, IbIpUYaTHIC,
KOHYCOBU/JIHBIE, TYEUCTHIE,
cBoauarbie. CTBONOBas
apxuTtekrypa. Tpanchopmars.
3 I'mnpo- u I'myGokoBoIHBIE " JIeK1IMOHHBIN
a’pOaMHAMUYECKAS a’POJUHAMUYECKHUE POTOTHUIIBI. Marepuail.
OMOHUKA.
4 buomexannueckue I'mppaBnuueckas cucrema JlekunoHHbIN
MOJEIIH. NepeABUKEHUS, TPUHIUIIBI Marepuail.
BUOpALIMH, CKOJIbXKEHUS, BAKYYMHOM
IIPUCOCKU. | uapaBIudecKkui u
JpyTHe CocoObl PHIThS TPYHTA.
5 HaBuranus y »xuBoTHbIX. | CIOCOOBI OpUEHTAIIMH TTHUI[ H JlexunoHHbIf
6abouexk. OxoJ0Kaus MmaTepuall.
PYKOKPBUIBIX U 6a00YeK.
6 Crnioco6s1 opuenTanmu y | [Ipubop «komauuii riasy, JlexmoHHbIN
KUBOTHBIX. MO3aW4HOE BUJICHUE, Marepual
3anaxoJja0KaTop, TEPMOJIOKATOPHI,
panapsl.
7 DNEeKTPUYECTBO B )KUBBIX | DJIEKTPOJIOB, OTIYTUBAHHE PHIOHI. JlekunoHHbIN
OpraHmu3Max. MonenupoBaHue dJIEKTPUIECKUX Marepuall.
cucteMm Jokaruu pei0. [IpuHnmn
3JEKTPOJIOKATOPOB.
BbuomomMmunecnennus.
8-9 HanexaocTb cucTeM. Kubepueruka. 'omeocrtas, cnocoosr | KonTpons 3HaHuii 10 JIeKMOHHEBIN
€ro noj/iepKaHusl. TeMe «broHuKa» Marepuann.

Tema Ne8 «buocdepa n yenoex» (11 yacon).




Ne | lara Tema ypoka OcHOBHbIC IOHATHSA IIpakTH4Yeckas 4acTs, IIpuMmeyanus, Jomamnee
AHATHOCTHKA peruoHaIbLHbINI 3ajaHue
KOMIIOHEHT
1) Okos0orus 4enoBeka.
1 Uctopus ctanoBnenus u | [lonynsiiimoHHOE 310pOBBE. JIeKIIMOHHEBIN
OCHOBHBIE MTOHSATHUS @aKTOpBbI, BIUSIOLINAE HA 3J0POBbE: MarepHail.
JKOJIOTUH YEJIOBEKA. OKpY’Karollasi IpUpoOIHas cpena, [TpakTudeckas pabora JIeKunOHHBIN
5 VICTOpHA CTAHOBJCHI 1 HACJIEJICTBEHHOCTh, 00pa3 KU3HH, «M3yuyeHue nokasarenen MarepHail.
OCHOBHLLE IOHSTIS 3paBOOXPAHCHHUE. 3J10POBbSI UEIIOBEKAY.
3KOJIOTUU YEJIOBEKA.
3 MexaHu3mbl I'omeocTas. ®yHKIHOHAIbHAS JIeKunoOHHbIN
IIPHCIIOCOOIICHHS cucrema. Crpecc-peakuus, ee MaTepHal.
OpraHu3Ma K 3Talbl: peakus TPEBOTU, CTAAUS
OKpYXKaIoIIeii cpeie. YCTOWUYMBOCTH, CTAJAUS UCTOLLIEHHUS.
NMmmyHHuTeT.
) Bo3zneticTBue DHneMuyecKkre 3a00IeBaHus, THIILI JIeKoOHHBIN
AHTPONOT€HHBIX KOMOWHHUPOBAHHOTO JEHCTBUSA Marepual.
(1)aKTOpOB Ha 3/I0pOBBE XUMHYCCKHX BCIICCTB HA )KUBLIC
YeTOBeKa. OpraHU3MbI: CHHEPTU3M, CyMMaIusi,
anTaronn3M. KceHOOMOTHKY.
MyTareHsl.
5-6 I"'eommaToreHHbIe 30HEL. [Taneonoroku, noa3zeMHbIe BoiHbIE | KOHTpOIb 3HAHUM. JIeKMOHHBIN
<OKUJITBIY, PA3JIOMbl 36MHOM KOPBI: UX MarepHail.
BIIMSIHUE HA OPTaHU3MBI.
2) DKkoJ0rus ropojaa.
7 OcobenHoctu Ypbanuzanus. YpOo3KoJIOTHs. JlexunoHHBIN
(YHKITMOHUPOBAHUS Ypbocucrema. AHTPOTIOLIEHTPHU3M. Marepual.
TOPOJCKUX IKOCHUCTEM.
8 [ITymoBoe 3arpsi3HEHuUE. JIeKunoHHbBIN
Marepual.
9 [Is1meBOE 3arpsi3HEHUE. JIeKunOHHBIN
Marepuail.
10 3ejieHple HACAKICHUS U JIeKIIMOHHEBIN
YKUBOTHBIE B TOPOJIE. Marepuannl.
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[Tpobiema 0TXOM0B.

JleXIMOHHBIN
Marepual.
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