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HOSACHUTEJIBHAS 3AITUCKA

[Ipu pa3paboTke MporpaMMsl 1Mo OHOJIOTHH TEOPETUUECKYIO OCHOBY UISl OMIPeeNIeHUs MTOJXO0/I0B K
¢dbopmupoBaHUIO colepkaHUs ydeOHoro mpenmera «bHONOTHS» COCTAaBWIIM:  KOHIENTYalbHbIC
nonokeHus: ®I'OC COO o B3auMO0OYCIOBICHHOCTH WENel, COolepKaHus, Pe3ydbTaToB OOy4YeHUS H
TpeOOBaHUI K YPOBHIO TOATOTOBKM BBITYCKHUKOB, TOJOKECHUS 00 OOMIMX LENIIX W HPUHIUNAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpelHero odmiero obpasoBaHusi B Poccuiickoid
Denepannu, a TakKe TOJOKEHHS O clieluduKe Ononoruu, e€ 3Ha4YeHUH B MIO3HAHUN JKUBOM MPUPOALI U
obeclieueHNH CYyIIECTBOBAaHUSI delloBedeckoro oomectBa. CoriacHO Ha3BaHHBIM — IOJIOXKECHUSIM,
oIpezielieHbl OCHOBHBIE (DYHKIIMU TPOrPaMMEI 110 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMmma 1o OWONOrMH AaéT TPEIACTABJICHHUE O MEIIX, 00 OOmIel cTpaTeruu oOydeHwUS,
BOCITUTaHUSI M pa3BUTHsI OOy4aroIMXcs cpeacTBaMu ydeOHoro mpenmera «buomorus», ompenenser
o0s3aTeNnbHOE TIPEIMETHOE COJEpP)KaHHE, €ro CTPYKTYpY, pachpelelieHHe IO pas3lieliaM MU TeMaM,
PEKOMEH]IyeMYI0 TIOCIIEIOBATEIFHOCTh M3YyUeHHs Y4eOHOro Marepuana ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPHIIPEJIMETHBIX ~ CBsi3eH, JIOTMKH 00pa30BaTEeIbHOrO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIImXCsl.

B mnporpamMme 1o OMONOTMU TakKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMBIM JHYHOCTHBIM,
MeETanpeAMETHBIM U TPEAMETHBIM pe3yiabTaTaM oO0y4eHHs B ()OPMHUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
[M03HABATEIBHON  JISITEbHOCTH/yu4eOHBIX JIEHCTBHM OOYYaIOIIUXCS II0 OCBOCHHUIO COJCP)KAHUS
OHoIornyecKoro 00pa3oBaHMs.

B mnporpamme mno Owonormu (10-11 kmaccel, 0a30BBIi  ypOBEHb) peaM30BaH IPUHITHIT
NMPEEMCTBCHHOCTU B U3YUCHHUU 6I/IOJ'IOI‘I/II/I, 6nar0)1aps[ 4yeMy B Hel IIpoOCMaTpUBACTCA HAITPABJIICHHOCTL HaA
pa3sBUTUC 3HaHHI>'I, CBA3AaHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHHA, IEHHOCTHBIX
OpPUEHTAlMH JINYHOCTH, SKOJIOIMUYECKOI'O MBIIUICHUS, NMPEICTaBICHUN O 370poBOM o0pase XHU3HU U
OCpeXHBIM OTHOIIEHHEM K OKpYy)Kaloled mpupomHoi cpeme. IloaTomy Hapsamy ¢ HU3YICHHEM
00111e0MOJIOTMYECKUX TEOPHil, a TalKe 3HaHUI O CTPOCHUM >KUBBIX CUCTEM PA3HOI'O PaHIa M CyLIHOCTH
OCHOBHBIX IIPOTEKAalOIMX B HUX IIPOLECCOB B MporpaMMe IO OHOJIOTMM YAEIEHO BHHMMaHHE
HCIOJIB30BAaHMIO IIONTYYEHHBIX 3HAHUN B ITOBCEIHEBHOMN >KU3HU UL PElleHHs NPUKIATHBIX 337ad, B TOM
yuciae:  OpOoQMIAKTUKY  HACICACTBEHHBIX  3a00iieBaHMM  4eloBeKa,  MEIUKO-TEHETHYECKOTo
KOHCYJIbTUPOBAaHUSl, OOOCHOBAHUS JKOJOTMYECKH II€JIeCOO00pPa3HOrO IIOBEAEHHS B OKpY)Karouleh
MIPUPOAHON cpelie, aHaIM3a BIMSHUS XO3HCTBEHHOHN AESTEIbHOCTH YeI0BEKa Ha COCTOSHUE IPUPOTHBIX
1 UCKYCCTBEHHBIX IKOCUCTEM. Y CHJIEHHE BHUMAHUS K PUKIAJHON HAaIPaBIEHHOCTH y4eOHOr 0 mpeamera
«bronorus» NPOIMKTOBAHO HEOOXOIUMOCTBIO OOECHEYCHHS YCIOBHH [UIi pELIeHUs ONHOH U3
aKTyaJIbHBIX 3aJa4 LIKOJIBHOIO OMOJIOrHYecKOro o0pa3oBaHMs, KOTOpas mpenmonaraer GopMUpPOBaHUE Y
O0y4aroLMXCsl  CIIOCOOHOCTH — aJalTHPOBaTbcd K  W3MEHEHUSIM JMHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpefHero o0miero oopazoBaHus 3aHIMAaeT BakHoe MecTo. OHa obecrieunBaeT
(hopMupoBaHue y 00yUJaIOMIMXCS MPEICTaBICHUH O HAyYHOW KapTHHE MHpa, paciiupsieT U 00o0maeT
3HaHUS O JKUBOW INPUPOAE, €€ OTIMYMTENBHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allUd W 3BOJIIOLMNH,
co3gaéT ycIOBUS U TO3HAHMS 3aKOHOB JKMBOM MNpHpoAbl, (GopMuUpoBaHHS (YHKLHOHATBHON
IPaMOTHOCTH, HaBBIKOB 3J0pPOBOro W Oe3omacHOro oOpa3a »KHW3HM, HKOJIOTMYECKOr0 MBIIIICHUS,
LEHHOCTHOT'O OTHOILIEHMS K KHBOH IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHue OMOIOTUs UMEET TaKKe A1 PELICHHUS BOCITUTATENBHBIX U PA3BUBAIOIINX 3324
cpenHero ofmero oOpa3oBaHMs, COLMANM3aLUM oOydarommxcs. M3ydeHue Ouojoruu obOecreyrBaer
ycnoBus Ui (POPMHUPOBAHUS MHTEIIEKTYaJbHBIX, KOMMYHHKAIIMOHHBIX 1 MH()OPMALMOHHBIX HABBIKOB,
3CTETHYECKON KYJBbTYphI, CIIOCOOCTBYET MHTETpalid OMOJIOrMYEeCKUX 3HAHUH C MPEACTABICHUSIMU U3
IpYrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (HU3UKH, XMMUH U reorpaduu. HasBaHHBIC MONOXKEHUS O
npeAHa3HadyeHUN ydeOHoro mpeaMera «bBHOMOrHs» COCTaBHIM OCHOBY AJISI ONpPEAETCHUS MOAXOJO0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUSI, IPEICTABIEHHOTO B IPOrpaMMe M0 OHOJIOTHH.



Ot0op coamepxkanust ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KYIbTypocOOOpa3HOro Moaxo/Aa, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs JOJKHBI OCBOUTD
3HaHUS M yMEHMS, 3HAUMMble Uil (OPMHPOBAHUS OOIIEH KyJIbTYphl, ONpPEACISIOINe aaeKBaTHOE
MOBEJICHUE YeNIOBEKa B OKPYXKAIOIIEH MPUPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KH3HU H
MpaKkTU4YecKo aearensHocTH. Ocodoe MecTo B ATOH cuCTeMe 3HAHHUK 3aHUMAIOT AJIEMEHTHI COJep KaHus,
KOTOpPBIC CIIYy)KaT OCHOBOH Juisi (pOpMUPOBaHUS MPEACTABICHHI O COBPEMEHHOH €CTECTBEHHO-HAyYHON
KapTHHE MUPAa U IICHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3aUKH OHOJIOTHIECKOTO
00pa3oBaHusI.

CTpyKkTypupoBaHHe coJepkaHusi yueOHOro MaTepuasa B IporpaMMe 1Mo OMOJIOrUU OCYIIECTBICHO
¢ y4€TOM TPUOPHUTETHOr0 3HAYCHHS 3HAHWH 00 OTIMYHMTENBHBIX OCOOCHHOCTSIX >KUBOW MPHUPOIBI, O e
YPOBHEBOW OpraHM3allii W SBOJIONMHA. B COOTBETCTBHHM C 3THM B CTPYKTYpe y4eOHOro mpenmera
«buonorusy BbIENEHBI CIEAYIOUINE CoiepKaTeNbHble TMHUM: «bromorus kak Hayka. MeToipl Hay4HOTo
no3HaHus», «Knerka kak Owonormueckas cucremay, «OpraHu3M Kak OHONIOTMYECKAs CHCTEMay,
«CucremMa 1 MHOrooOpa3ue OpPraHMYECKOr0 MHpay», «IBOIIONUS KUBOM MPUPOABD», «IKOCHUCTEMBI U
MPHUCYIINE UM 3aKOHOMEPHOCTI.

Hens wu3yuenuss ydeOHOro mpeaMera «buomoruws» Ha 0a30BOM YpOBHE — OBIIAJEHHE
00yJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIFHON OpraHU3alliy KUBBIX CUCTEM Pa3HOrO PaHra
W TpUOOpeTeHre YMEHHI MCIIONIb30BaTh ATH 3HAHUS JUIS TPAMOTHBIX JEHCTBUI B OTHOIICHHH OOBHEKTOB
YKUBOU MPHUPOJIBI ¥ PEUICHUS PA3IMIHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enn wu3ydeHuss yueOHoro mupeamera «buomorms» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs perneHneM CIeIyomnX 3a1aq:

OCBOCHHE OOYyYarOIIUMHUCS CHCTEMbl 3HAHWUH O OHOJIOTHYECKMX TEOPHSIX, YYEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiax, CIYKalMX OCHOBOW sl ()OPMHPOBAHUS TPENCTABICHUN O
€CTeCTBEHHO-HAyYHONH KapTHHE MHpa, O METOAaX HAy4YHOro MO3HAaHWS, CTPOEHHH, MHOTo00paszuu u
0COOEHHOCTSX KUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHM3AINH, BBIAAIOIINXCA OTKPBITHSIX U COBPEMEHHBIX
WCCIIEJIOBAaHUSX B OMOJIOTHH;

(dopmupoBaHue y OOyYarOIIMXCS TO3HABATENBHBIX, WHTEIUIEKTyalbHBIX W  TBOPYECKHX
CHocOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISAOB, HICH U
MTOJIXOZ0B K M3YYEHHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpPTraHU3aINH;

CTaHOBJEHHWE y oOydarommxcs oOmed KyiIbTypbl, (YHKIHOHAIFHOW TPaMOTHOCTH, Da3BUTHE
YMEHHI OOBSCHATH M OIEHUBAThH SIBIICHUS OKPYXKAIOIIET0 MUAPA KUBOW MTPUPOIBI HA OCHOBAHUH 3HAHUN U
OITBITA, TOTYYCHHBIX MIPHA N3yUYEeHUHN ONOJIOTHH;

(hopmupoBaHue y 00ydJaIOMIMXCS YMEHHUH WIUTIOCTPUPOBATh 3HAUYEHUE OMOJOTMYECKUX 3HAHWH B
MPAKTUYECKOW JEeITETbHOCTH YEIOBEKa, pAa3BUTHH COBPEMEHHBIX MEIUIIMHCKIX TEXHOJIOTHH W
arpoOMOTEXHOIOTHIt;

BOCTIUTaHWE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM JKHBOM  TPUPOJIBI,
HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHWS K HeH, COONIONEHUS DJTUYECKHX HOPM TpPH TPOBENCHUH
OMOJIOTMYECKIX UCCIIEIOBAHUN;

OCO3HAHUE IEHHOCTH OMOJOTMYECKUX 3HAHHUN [T TMTOBBIIICHUS YPOBHS YKOJIOTHIECKOH KYIbTYPHI,
Tt (hOpMUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TMPHOOPETEHHBIX 3HAHWA W YMEHWH B TIOBCEJHEBHOW JKW3HH [UIA OIEHKH
MTOCTIEICTBAN CBOEH JESITEIHHOCTH TIO0 OTHOIIEHUIO K OKPYXAIolled cpelie, COOCTBEHHOMY 3I0POBBIO,
000CHOBaHHE U COOIIO/IeHHE Mep MPOMUIAKTHKHN 3a00IeBaHUH.

B cucreme cpennero obmero oopa3oBanus «buosnorus», n3ydaemas Ha 0a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM Y4eOHBIM MTPEIMETOM, BXOIAIINM B COCTaB MpeaMeTHON 00mactn «EcTecTBeHHO-HayYHbBIS
MIPEIMETEI.

Jus m3ydenust Omonornn Ha 0a30BOM YpOBHE CpemHero oOmiero oOpa3oBaHUs OTBOIUTCS 68
yacoB: B 10 xmacce — 34 vaca (1 wyac B Henenmto), B 11 kinacce — 34 gaca (1 gac B Hezento).



COJAEPXKXAHUME OBYYEHUSA
10 KUIACC

Tema 1. buoJiorusi kak Hayka.

Buonorust kak Hayka. CBs3b OHONOTHM C OOIIECTBEHHBIMH, TEXHHUYECKMMU W JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, QHUiIocopueld, ITUKOW, ICTETUKON 1 TipaBoM. Pons Ouosoruu B GopMUpOBaHUN
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CucTeMa OMOIOTHYEeCKUX HaYK.

Meronsl TO3HAHHUS KUBOM NPUPOABI (HAONIOJCHUE, OKCIIEPUMEHT, OMNHCaHHe, H3MEpEHHE,
KJaccuuKaIysi, MOICIIMPOBaHHE, CTATHCTHYECKAst 00pa0OTKa TaHHBIX).

JdemoncTpanumn:

IToptpersi: Y. apsun, I'. Mennens, H. K. Konsios, Ix. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOIbl TTO3HAHUS KUBOW PUPOIBIY.

JlabopaTopHble U MpaKkTHYeCcKUe padoThl:

[paktudeckas padora Ne 1. «Mcrnonb30BaHNE Pa3TUYHBIX METOJIOB ITPH U3YUYECHHH OHOJIOTHUYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3AIHUS.

XKusble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYHe KHUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIbI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHHM3aldd OMOCHUCTEM: MOJEKYISPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, 3KOCUCTEMHBIN
(6uoreoreHOTHYECKHIT), OMOCHEPHBIT.

JdemoncTpanumn:

Tabnuus! 1 cxembl: «OCHOBHBIE IPU3HAKU KU3HW», «Y POBHU OPTaHU3ALNHU KUBOH IPUPOIBIY.

Oo6opynoBanue: Mmomxens Monekynsl JJHK.

Tema 3. Xumudeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHAE JIIEMEHTBI: MAaKPOIJIEMEHTBI, MUKPOIJIEMEHTHI. Boja u
MUHEpaJIbHbIE BEIIECTBA.

@DyHKIIMK BOJBI U MUHEPAJIBHBIX BEIIECTB B KieTke. [lonaepskanue ocMoTHueckoro 6ansaHca.

bemkn. CoctaB m crpoeHrne OeTKOB. AMHHOKHCIOTHI — MOHOMEpHI OenmkoB. HesamMeHWMEBIE n
3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEITKOBOH MOJEKYJIbI
(mepBuYHAasl, BTOPHYHAs, TPETHYHAs M UYETBEPTHYHAs CTPYKTypa). XHUMHUYECKHE CBOICTBAa OEIIKOB.
buonornueckune GpyHKInu OEIKOB.

depMeHTHI — OHoIornyeckne Katannzatopel. CTpoeHue pepMenTa: akTUBHBIA EHTp, CyOcTpaTHAs
cnerupuaaocTh. Koepmentsl. Butamuael. OTimaus (GepMEHTOB OT HEOPTAaHMIECKUX KaTalln3aToOpOB.

VYrieBonsl: MOHOcCaxapuabl (TIIOKO3a, pubo3a M Je30KcHpub03a), aucaxapuisl (caxaposa,
JIAKTO3a) U TIOHcaxapusl (Kpaxmall, TIIUKOTeH, [eJuTioio3a). bruomornyeckne GyHKITNHN yTIEBOIOB.

Jlumunael:  TpuraUIepunsl, QGochomunuabl, crepouabl. | uapodubHO-THAPOPOOHBIE CBOWCTBA.
buonornueckne ¢ynkuuu naunuaoB. CpaBHEHHE YIIEBONOB, OEIKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPTUH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneornapl — MOHOMEpBI HYKJIEHHOBBIX KHUCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue n ¢pynkuun PHK. Bugst PHK. AT®: crpoenue u GpyHKumu.

Hutonorust — Hayka o kierke. Kierounas teopusi — nmpumep B3auMOAEHCTBHA Hael U (AaKTOB B
HAy4YHOM I103HaHUHU. MeTOobl U3Y4YEeHUS KIICTKH.

Knerka kak nenoctHas jkuBasi cuctema. OOLIMe NpPU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MemOpana, monekynsl JJHK xak reneTrnueckuii anmapar, cucteMa CHHTe3a Oefka.

Tumbl  kJeTok:  dykapuoTMueckass M nOpokapuorndeckas.  OCOOCHHOCTH  CTPOEHUS
mpoKapuoTHueckor kinerku. Kierounass crtenka Oakrepuil. CTpoeHHE 3SYKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIIETKH.



[loBepxHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTEHKa, TIJMKOKAIMKC, HX (YHKIUH.
[Ina3matnueckas memOpana, e€ cBoiictBa 1 ¢pyHkuuu. L{utonnasma u e€ opranonnsl. OgHOMEMOpaHHbIE
opranouasl kierku: OIIC, ammapat [onmpmku, nmzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHJpHUH, macTuabl. [IporcxoxaeHne MUTOXOHAPUI U TuiacTul. Bunel mnactun. HememOpanHble
OpPraHOWABbl KJIETKU: PHOOCOMBI, KIIETOYHBIH ILIEHTP, LEHTPUONH, PECHWYKH, JKIyTHKH. DyHKIuH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perymsatopHblii UeHTp kierku. CTpoeHue szapa: siiepHas 00OJNOdYKa, KapuoIlia3ma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIETKE.

JdemoncTpanumn:

[optpersi: A. JleBenryxk, P. I'yk, T. IlIBann, M. lHlneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankmun, K. M. bap.

Huarpammel: «PacripeneneHue XUMUYECKUX DJIEMEHTOB B HEXHMBOH mpupozae», «Pacmpenenenne
XUMHUYECKUX IJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuet n cxemsl: «l[lepuoguueckasi TabIUIa XUMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI
BoIb», «buocuHTes Oenka», «CTpoeHne Monekyibl Oenmkay, «CTpoeHue QepmeHTay, «HykienHOBbIE
kucnotel. JIHK», «Ctpoenune monekynsl AT®O», «CTpoeHne 3yKapuoOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOeHUE pacTUTENbHOH KIETKN», «CTpoeHHe IMPOKAPUOTUUECKON KIIETKUY,
«CTtpoeHue sipa KIEeTKN», «YTIeBOAB, «JIumumb.

O6opymoBaHUE: CBETOBOM MUKPOCKOI, 000pyAOBaHUE ISl TIPOBEIACHUS HAOIIOACHUA, N3MEPECHUM,
OKCIIEPUMEHTOB, MUKPOIIPEIIapaThl pACTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/Ia.HI)HBIX KJICTOK.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

Jlaboparopnast pabora Ne 1. «/3ydueHne KaTalUTUYECKOH aKTUBHOCTH (epPMEHTOB (Ha mpuMepe
aMuJIa3bl WM KaTanasbl)».

JlaGopatopHas padora Ne 2. «M3ydueHue CTpOCHUS KIETOK PACTEHUM, KUBOTHBIX M OAKTEPHUHA IO
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OINUCaHHE».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WM MeTa0omu3M. ACCHUMUIAIUSA (TUIACTHYCCKUN OOMEH) M JUCCHUMUIISIIIHS
(oHepreTruecKkuii 0OMEH) — JBE CTOPOHBI €IMHOrO Ipolecca Meradbonu3ma. Poib 3aKOHOB COXpaHEHHUS
BEILECTB U PHEPIHH B IOHUMAaHUH MeTa0oIn3Ma.

Tumel oOMeHa BemecTB: aBTOTPOMHEBIN B TeTepoTpodHEIA. Poib (hepMEHTOB B 0OMEHE BEIIECTB U
MIPEBPALIEHUH HEPTUH B KIIETKE.

®orocunTe3. CBeroBast u TeMHOBas ¢assl porocuHTe3a. Peaknmm porocnnTe’a. DhHEKTHBHOCTH
(orocunTe3a. 3HaueHne (HOTOCHMHTE3A IS JKM3HU Ha 3emiie. BiusHue ycinoBuil cpenpl Ha (pOTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UPYoIe OakTepry. 3HaueHHEe XeMOCHHTE3a TS )KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHne BeLIecTB, BBIAENCHHE M aKKyMYJIHUpPOBAaHHE
SHEPTHH B KJIETKe. DTambl 3Heprerudeckoro oomena. ['nmmkomms. bpoxxenune u ero Buapl. KucnopomHoe
OKWCIIeHWe, WM KierodyHoe apixaHue. OxucnurensHoe ¢dochopunupoBanue. IhdekTnBHOCTH
JHEPTeTUYECKOr0 OOMEHA.

Peakuuu marpuuHoro cunTtesa. 'eHernueckas nHpopmarnus u JIHK. Peanmuzanus remerndyeckoit
nH(opMarun B Kierke. | 'eHeTnueckuit Ko 1 ero cBoiictBa. TpaHckpumus — MaTpuuHbii cuHTe3 PHK.
Tpancnsaust — 6uocuHTes Oenka. Ortambl TpaHcisiuuu. KogupoBanue amuHOKucior. Ponp pubocom B
OnocuHTE3€e OerKa.

Hexnerounsie dopmbl ku3Hn — Bupychl. Wcrtopust oTkpeiTusi BupycoB (/I. M. MBaHOBCKWIA).
OcobeHHOCTH CTPOEHHSI U )KU3HEHHOr0 TUKIIa BUPYCcOB. bakrepuodaru. bonesun pacreHnil, >KUBOTHBIX U
YeloBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura yenoseka (BMY) — Bo3Oynurens CIIN/a.
OOpatHasi TpaHCKpUIIIMs, peBepTasa W HHTerpasa. llpodumnaxktuka pacnpocTpaHeHUS BHUPYCHBIX
3a00IeBaHuil.

JdeMoHcTpanuu:



[optpersi: H. K. Konsnos, 1. U. UBanosckuii, K. A. Tumupszes.

Tabmuupsr u cxembl: «Tumbl muTaHus», «MeTabonmu3m», «MUTOXOHAPHS», «DHEPreTUYecKui
obmen», «Xmoporutacty, «Porocuntes», «Crpoenne JHK», «CtpoeHne u (HyHKIMOHUPOBaHUE T€HAY,
«Cunres Oenka», «I'eHernueckuii koa», «Bupyce», «bakreprnodarn», «CTpoeHHE U KU3HEHHBIN UK
Bupyca CIINa, Gaktepuodaray, «Pemmukamus JHK».

O6opynoanue: monenu-aniivkauu «Y qpoenue JTHK u Tpanckpunmmsy», «buocuHTes Oemkay,
«CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOkeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHU3MOB.

Krnerounsiit nquki, wim KU3HEHHBIN UK KieTku. MHTepdasza u mutos. [Iporeccs, mporekaromue
B uHTepdase. Permmkanus — peakuust Mmatpuanoro cuaresa JJHK. Crpoenne xpomMocom. XpoMOCOMHEIH
Ha0Op — KapuoTHI. JIUMIONAHBINA U TaIUIOUTHBIN XpOMOCOMHbBIE Habopbl. XpoMaTusl. LluTonoruueckue
OCHOBBI Pa3MHOXEHUS U MHAWBUYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnerkn — muro3. Cragum mutosa. [Iporecchl, mpoucxoisiiyne Ha pa3HBIX CTaausAX
MHUTO3a. BHOTOrHYecKrii CMBICT MUTO3a.

[IporpamMmupyemast THOENb KJIETKH — aromTO3.

@opMbl pa3sMHOKEHHS OpPraHM3MOB: Oecroyiioe W TMoyioBoe. Buiapl 0ecronoro pa3MHOXKEHHS:
JieTICHWe HaJBOe, TIOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTAaTHBHOE
pasMHOXeHHe. VIcKyccTBEHHOE KIIOHHPOBAHHUE OPTaHW3MOB, €0 3HAYSHHE IS CENIEKIUH.

[TonmoBoe pa3sMHOXKEHHNE, €ero OTINYHSA OT OECIIOIOro.

Metio3. Ctaguu meito3a. [Iporiecchl, mponcxoasmpe Ha cTagusx Meio3a. [loBeaeHne XpoMocoM B
Mero3e. KpoccrHrosep. buonornueckuii CMbICI M 3HaUEHHE MEHO03a.

l'amerorenes — mpomecc 00pa3oBaHMA TOJOBBIX KIETOK Y JKUBOTHBIX. IloOBBIE >Kene3bl:
CEMEHHUKH U snaHuKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBHIX KIETOK — raMeT (CIIepMaTO30U/I, SHTICKIICTKA)
— cmepMatoreHe3 HW oBoreHe3. (OCOOGHHOCTH CTpPOEHHUS SHIEKIETOK MW CHEepMaTO30HJIOB.
OnnonotBopenue. [lapreHorenes.

NuanuBuayanpHOe pa3BuTHe (OHTOreHe3). OMOpHOHaNBbHOE pa3BUTHE (IMOpHOreHe3). ITallbl
SMOPHOHANIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHE, TacTPYJISAIUS, OpTraHOTeHE3.
[loctomOpnoHansHOE  pa3BuUTHE. THIMBI  MOCTOIMOPHOHAIBHOTO  PAa3BUTHS: TPSAMOE, HENpSMOe
(TmanHOYHOE). BimstHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPhI, CIOCOOHEIE BEI3EIBATH BPOXKIEHHEIC
YPOICTBA.

Poct u pasButme pactenuil. OHTOreHe3 INBETKOBOTO PACTEHHS: CTPOSHHE CEMEHH, CTaIui
pa3BUTHSL

JdemoncTpanun:

Tabmumpr u cxembl: «DOpMBI Pa3MHOXKEHHS OpPTaHU3MOBY», «JIBOHHOE OIUIOMOTBOpPEHHE Y
IIBETKOBBIX pacTeHHi», «BereraTHBHOE pa3sMHOXKECHHE pacTeHUN», «JleeHne KIeTKH OaKTepHiiy,
«CTpoeHue NOJOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kierounsli nukm», «Permmukanus THK»,
«Muroszy», «Meito3y», «IIpamoe u HenpsaMmoe pa3BuTuey, «l'aMerorenes y MiIeKONUTAIONMX U YEJIOBEKaY,
«OCHOBHBIE CTaIUM OHTOIECHE3a».

O6opymoBanue:  MHKPOCKON,  MHKpomnpenapatbl — «CriepMaTto30uasl  MIIEKOMUTAIOIIET O,
«iueknerka miuekonuTaromeroy, «KapuokuHes B KIETKaX KOpEUIKa JYyKa», MarHUTHasT MOJENb-
armunkanus «/lenenne knerkuy», monens JIHK, Mogens meradasHoit XpOMOCOMBL.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Habnromenne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpernapaTax».

JlabopatopHas pabora Ne 4. «UM3ydyeHue CTpOSHHS TIOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIpernapaTax».

Tema 6. HacjieACTBEHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

[Ipeamer u 3agaun reseTuku. Mcropus pa3BUTHS TeHETUKU. Poib MTOJIOrMHM M SMOPHOIOTHH B
CTaHOBJICHUM TEHETHKU. BKiag poccHilcKMX W 3apyOeXKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeToabl



TCHETHKH (TMOPUAONOTHYECKUN, IUTOTCHETHYECKHH, MOJEKYIspHO-TeHeTndeckuii). OCHOBHBIE
TeHETUYECKHE MOHATHUS. | 'eHeTnyeckas CUMBOJIMKA, UCIIOIb3yEMasl B CXEMax CKpELUBaHUI.
3aKOHOMEPHOCTH HacJeIOBAaHUS TPU3HAKOB, ycTaHoBieHHBble . Menagenem. MonorubpumHoe
CKpelinBaHue. 3aKoH eanHooOpa3us TMOPHIOB MEpPBOro mokoneHus. [IpaBuino TOMUHHpOBaHUS. 3aKOH
pacIieruieHus: npru3HakoB. [ 'unore3a unctorsl raMer. [lomHOE 1 HETTOTHOE JOMUHUPOBAaHHUE.

JdurnbpuaHoe ckpenrBanue. 3aKOH HE3aBUCUMOT0 HaclIeoBaHusI pru3HakoB. LluTorenernueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpEUIMBaHWS.  AHalnm3upylollee  CcKpelmuBaHue.  lcrmonb3oBaHue
AQHATM3UPYIOUIET0 CKPEIIMBAHUS ISl ONIPE/ICIEHUS TCHOTHIIA OCOOH.

CueruieHHOe HaclienoBaHue npusHakoB. Padora T. Moprana mo CHEIUICHHOMY HACJICIOBaHHIO
reHoB. Hapyiienue crenyieHus: TeHOB B pe3ysbTaTe KPOCCHHIOBEpa.

XpoMocoMHas TeOpHs HACIIEACTBEHHOCTH. | eHeTHuecKue KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpeAeieHne Tmoja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omoramerHble 1 rereporaMeTHbsle Opranu3Msbl. HacnenoBanue mpu3HaKoB, CHEIUICHHBIX C TIOJIOM.

W3menunBocTh. Buapl m3MeH4YMBOCTH: HEHAcHeICTBEHHas W HacieAcTBeHHas. Ponmb cpensl B
HEHACJEICTBEHHON M3MEHYUBOCTU. XapaKTepuCcTHKa MO (PUKAITOHHOM U3MEHYUBOCTHU.
Bapuanuonnslit psnq u BapuanumoHHas kpuBas. Hopma peakumu mnpusHaka. KommuecTBeHHblE U
Ka4yeCTBEHHbIE IPU3HAKU M UX HOpMa peakiuu. CBoHCTBa MOJM(PHUKAIIMOHHON H3MEHUYNBOCTH.

Hacnencreennas, win reHOTHINIHYECKas, M3MEeHUYNBOCTh. KoMOMHaTHBHAS M3MEHUYNBOCTh. Meiio3 u
MOJIOBOM  TPOIIECC — OCHOBa KOMOWHATWBHOM W3MEHYMBOCTH. MyTalioHHasi H3MEHYHBOCTb.
Krnaccudukanuss Myranuii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTora W TPHYMHBI MYTaIHil.
MyrarenHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX pSJOB B HACIENCTBEHHOW wu3MeHumBocth H. .
Basunoga.

BuesnepHas HaciencTBEHHOCTh M M3MEHUYNBOCTD.

I'eneruka 4yenoBeka. Kapuorun denoBeka. OCHOBHBIE MeETOIbl T'€HETHKHM  YeJIOBEKa:
TCHCAIOTHUECKUHA, ONM3HEIOBBINA, ITUTOTCHETHUECKHH, OMOXMMHYECKUN, MOJICKYISIPHO-TCHETHICCKUH.
CoBpeMeHHOE oIpejelieHHe TeHOTHIIA: II0JHOI'€HOMHOE CEKBEHUPOBAaHHE, I'CHOTUIIMPOBAHUE, B TOM
gucie ¢ momoipio IT[P-anamu3a. HaciencrBennsie 3a00/1eBaHms YeIOBEKA: TeHHbIE 00IE3HH, OOIE3HN C
HACJICICTBEHHON IPEAPACIIONOAKEHHOCThIO, XPOMOCOMHBIE Ooie3HH. CoMaTH4ecKHe U I'eHepaTUBHBIE
MmyTanuu. CTBONMOBBIE KIETKU. [IpuHIMIBI 310poBOro oOpasa KH3HHU, AMATHOCTUKH, MPO(UIAKTUKH U
JICYCHUSI TeHETHYECKUX Oone3Held. MeauKo-reHeTHuecKoe KOHCYIbTHPOBaHHE. 3HAUeHNE MEIUIMHCKOM
TEHETHKH B IPEIOTBPAILCHNH 1 JICUCHUU TeHETHYECKHX 3a00/IeBaHUN YEIIOBEKa.

JdemoncTpanun:

IToptpersr: I'. Mennens, T. Mopram, I'. ne ®pu3, C. C. UerBepukor, H. B. TumodeeB-PecoBckwuii,
H. Y. BaBuios.

Tabmuue! n cxembl: «MOHOrHOPUIHOE CKpEIIMBAHUE U €r0 LUTOICHETHYEeCKas OCHOBa», «3aKOH
pacuielUIeHus] M €ro LUTOr€HeTHYecKas OCHOBa», «3aKOH 4YHCTOThI ramer», «Jlurubpuanoe
CKpemBaHuey, «L{uTonornaeckre OCHOBBI TUTHOPHIHOTO CKpeMBaHus, «Melo3y, «B3anMonelicTue
aJUIENIBHBIX TEHOB», «['eHeTHyeckne KapThl PACTEHHH, JKHBOTHBIX M 4YENOBEKa», «l'eHeTHka Ionay,
«3aKOHOMEPHOCTH HACIENOBAaHHS, CLEIUIEHHOTO € MOIoM», «KapHOTHIBI YernoBeKa M KHUBOTHBIXY,
«Bugpl u3MmeHuuBocTHY, «MonuduKanMoHHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-hakropay,
«['enernka rpynn KpoBw», «MyTalluOHHAs H3MEHUYUBOCTDY.

ObopynoBanue:  Moxaenu-anmMkanun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemnonHoe
JOMHUHHpOBaHue», «JuruOpuaHoe ckpemmBaHue», «llepekpécT XpoMocomM», MHUKPOCKON H
MuKponpenapar «posoduna» (Hopma, MyTauuu (GpopMbl KPBUIBEB U OKpacku Tena), repdapuii «I opox
[IOCEBHOM.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 5. «M3ydeHue pe3ynpTaToOB MOHOTMOPUIAHOTO W JUTHOPUAHOTO
CKpELIMBaHUS y Ip030(QUIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopuast pabora Ne 6. «/3ydyeHne MOOU(PUKALMOHHOW HW3MEHYMBOCTH, IIOCTPOCHUE
BAapHALMOHHOTO pAJia U BApHallMOHHON KPUBOI.



Jlaboparopnast pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpeNnapaTaxy.

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cestekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpolecc. 3apoXAEHUE CeleKUuu H aoMmecTukanus. Yuenne H. .
BaBuioBa o0 1eHTpax TPOUCXOXKAECHUS MW MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsr
MIPOUCXOXKICHHS IOMAITHUX KUBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHBIE METOIBI CcelIeKIMU. MaccoBbIi W WHAMBUIYaIbHBIA OTOOPHI B CENEKIMH PACTeHUH
u KUBOTHBIX. OIlEHKa SKCTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. YUmcras JUHHAL
CKpellMBaHWe YUCTBHIX JMHMNA. [ereposuc, wnm THOpuaHas cuina. HepoJacTBEeHHOE CKpElIMBaHHE —
ayropununar. Otnan€HHas ruOpuamsanust u e€ ycrmexw. VICKycCTBEHHBIM MyTareHe3 M IOJydeHHe
MTOJTUTUIONI0B. JlOCTHKEHUS CeNeKLUN pacTeHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacip TPOM3BOACTBA. ['eHHas WHXXEHepus. OTambl CO3JaHUS
pexomOunanTHOW JIHK 1 Tpancrenuwix opranu3moB. Kierounas wmxkeHepusi. KieTowHble KynbTyphl.
MUuKpOKIOHaJIBHOE Pa3MHOXEHUE pacreHuii. Knonuposanue BBICOKOITPOIYKTUBHBIX
CENTbCKOXO03HCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M ATHYeckhe mpoOiiembl. MO — reHeTHuecKu
MO (HUIIMPOBAHHBIE OPTaHU3MBEI.

HeMoHcTpanuu:

IToptpersi: H. U. BaBuiios, Y. B. Muuypun, I'. 1. Kaprieuenko, M. @. I1BaHoB.

Tabmuiel 1 cxembl: KapTta «LleHTpbl POUCXOXKIAECHHUS M MHOTO0Opa3us KyJIbTYPHBIX PaCTEHHIT»,
«[lopompl mOMamHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHmit», «OtmanéHHas TUOpUAN3ALNY,
«Paborer akagemmka M. @®. MBanosa», «llomummongus», «O0beKkTel OHOTEXHOIOTHNY», «KieTouHbie
KyJIbTYpbI B KIIOHHPOBaHUE», «KOHCTpynpoBaHHe U TIEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MYJSDKY TIJIOZOB M KOPHEIUIONOB AUKUX (OPM M KyJIbTYpPHBIX COPTOB PAaCTEHHIH,
repbapuii «CembCKOX03SHMCTBEHHBIC PACTCHU.

JlaGopaTopHble H NPpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOIAbl M JIOCTMIKEHMS CEJNEKLUUH pAacTeHUHl U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN YUacTOK, B TEIUNINYHOE XO3SHCTBO,
J1a00paTOPHUIO arPOYHUBEPCUTETA UITH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIIOIIHOHHASA OHOJIOTHS.

[IpenmockTk BOSHUKHOBEHHUS 3BONIONHOHHON TEOPWH. DBONONMOHHAS TEOPUS W €€ MecTO B
Ononorny. Bnusiare 3BONIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa HBOMIONUHU. llameoHToIOrHYecKHe: TOCIeNOBATENbHOCTh TOSBICHHUS BUIOB B
MaJICOHTOIOTMYECKON JIETOMCH, TiepexoaHble popmbl. broreorpadudeckne: CXoACTBO U pasnuuane (hayH
1 (hJI0p MaTEpPUKOB M OCTPOBOB.

OMOpromornYeckne: CXOICTBA W PasziIUuvs SMOPHOHOB pAa3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENTFHO-aHATOMUYECKHE: TOMOJIOTHYHEIE, AHAIOTUYHBIE, PYJUMEHTAPHBIE OpPTaHBI, ATABH3MBI.
MonekynsipHO-ONOXUMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEICTBEHHOCTH W OCHOBHBIX
MeTabONNYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. apsuna. Ilpennoceiiki BO3HUKHOBEHHS IapBUHU3MA. JIBUXKyIIme
CHJIBI 3BONMOUMK BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOKEHHE NpPH OTPaHUYEHHOCTH DPECypCOB,
HeolpenenéHHas N3MEHYHBOCTh, OOpPh0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus dBomonuu (CTD) u e€ ocHOBHBIC TIOTOXKEHHS.

Muxkpossomonust. [lomynsus kak enuHUIa BUIA U DBOIIOIIHH.

JBwxymue cuibl (GakTopel) SBONIONWKA BHAOB B Tpupoae. MyTallMOHHBIN Tporecc u
KOMOWHATHBHAs U3MEHYMBOCTD. [lomy nsiinoHHbIe BOHEI U Jpeiid) reHoB. M3omsmus u MUrpanys.

EctecTBennsii 0T00p — HanpaBistoNmi (GakTop IBOTIOIUN. DOPMBI €CTECTBEHHOT'O OTOOpA.



[IpucnocobneHHOCT, OpraHU3MOB Kak pe3yibTaT dBoiouuu. [Ipumepsl mpucnocoOieHuid y
Oprann3mMoB. ApoMop(}03bl U HIUOAAANTALIUH.

Bung wu BumooOpazoBanme. Kputepunm Buma. OcHOBHblIE (GOpPMBI  BHI00OpPa30BAHUS:
reorpaduyeckoe, IKOIOrHIECKOeE.

MakposBomtorusi.  DopMbel  dBOTIONMU:  QUIETHYECKas, JAWBEPreHTHas, KOHBEpI'eHTHasl,
napasienbHas. HeoOpaTHMOCTb BONIOLNH.

[IpoucxoxaeHne OT HeCHEeUMATU3UPOBAHHBIX NpeAakoB. Ilporpeccupyromias crenuamu3anus.
AnanTuBHas pagualus.

JdemoncTpanumn:

Hoptpersi: K. Jlunneit, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Miromnep, A. H. Cesepiios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHWYecKOoro MuUpa Ha 3emiie», «3apOobIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl OoppOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY,
«MHoroobpa3zue CcOpTOB  pacTreHuid», «MHOroodpasue MMopoJ  KHUBOTHBIX»,  «[lomynsmmy,
«MyTaloHHass HM3MEHYMBOCTEY», «ApoMopdo3b», «Manmoananranum», «OOmas gereHepanusy,
«/IBmwxymue cwibl 3Bomronuny, «Kaprta-cxema mapmpyra myremectsust Y. [lapsuna», «boppba 3a
cymectBoBaHue», «[IpucrnocobieHHocTs  opraHu3moB», «['eorpaduyeckoe  BuI00Opa3zoBaHuUE»,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOMIEKIUS HACEKOMBIX C Pa3MYHBIMHU THUIIAMH OKPAacKH, HAOOp IJIOZ0B M CEMSH,
KOJIJICKII S <<HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6HeHI/II>'I Y KUBOTHBIX», MOICIIb «OCHOBHEBIE HaIrpaBJICHUA
3BOIIOLINNY, 00BEMHAA MOJeNb «CTPOEHHE TOIOBHOTO MO3Ta MIO3BOHOYHBIXY.

buoreorpaduyeckas kapra mupa, KOIeKInus «DPOopMbl COXPAHHOCTH HCKOITAEMBIX KHBOTHBIX M
pacreHuii», Moxpens amukanua «llepekpéct XpomocoM», BiaxHbIE Inpenapartel  «Pa3zButne
HACEKOMOTro», «Pa3BuTHE JISATYIIKWY, MUKporpenapat «/Iposoduna» (HopMa, Myraiud GOpMbI KPHUIEEB
1 OKpaCKH Tela).

JlaGopaTopHble M MpaKTHYeCcKHe PadoOThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHICCKOMY KPUTEPHIOY.

JlaGopatopHas padora Ne 2. «Omnucanue MpUCIOCOOIEHHOCTH OpraHW3Ma M €€ OTHOCHUTEIBLHOIO
XapaxTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3eMile.

Jlonay4yHbI€ TpecTaBIeHHs O 3apOXKACHUH XU3HU. HaydHple THITOTe3p BOSHUKHOBEHUS KU3HU Ha
3emite: abWoreHe3 U MaHCIePMUsI. XUMHUYECKas dBOIIONHsI. AOHOTeHHBIN CHHTE3 OpraHUNYECKUX BEIECTB
M3 HEOPTaHWYECKHX. DKCIIEPIMEHTAIbHOE TTOATBEPKACHNE XUMHUIECKOH 3Bofonuy. HagampHbie HTamsl
Oouonornueckor sBomonuu. lmmoresa PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKH. [lepBpie KieTkn M ux sBomonua. DopMHUpOBaHUE OCHOBHBIX TPYII
KUBBIX OPTaHNU3MOB.

PazButue xu3Hu Ha 3emiie no 3pam U nepuogaM. Karapxell. Apxeiickas U MpoTepo30McKast 3pbl.
[laneozoiickass 2pa u €€ TEpUONBL: KEMOPHICKHHA, OPJOBUKCKWH, CHIYPHICKHHA, IEBOHCKHIH,
KaMEHHOYT OJIbHBIN, TEPMCKUH.

Me3o3olickas 3pa u €€ nepuoibl: TPUACOBBIM, FOPCKUH, METTOBOM.

Kaitno3olickas 3pa u e€ nepuonpl: NaneoreHOBbId, HEOr€HOBBIM, aHTPOIIOT €¢HOBBIH.

XapakTepucTuka KiIuMaTta U TeoJorudeckux mpormeccoB. (OCHOBHBIE 3Talbl  3BOJIOIUH
PACTHUTENBHOTO M XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u KHBOTHBIX. [losiBIeHUe, pacuBeT u
BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak OTpa)keHHe 3BOMIOIHMHA. OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIIBI
OpPTaHHU3MOB.

OBomonus YenoBeka. AHTPOIMONOTUS KaK HayKa. Pa3BuTHe MpencTaBieHWH O MPOHCXOXKICHUU
yenoBeka. Meronsl H3yueHMs aHTpornoreHesa. CXoAcCTBa M pPas3inyus YENIOBEKA W KUBOTHBIX.
CucremMaTHueCKO€ TOJI0XKEHHUE YETTOBEKa.



Hewxkymme cunbl (paxkrtopsl) aHTpornoreHesa. HacnenacTBeHHas W3MEHUYHMBOCTh M €CTECTBEHHBIN
oT60p. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy/a, MBILIUICHNE, PEUb.

OCHOBHBIE CTaJMM U BETBU HBOJIOLMHU YEIOBEKAa: aBCTPAIONUTEKH, UenoBek yMmensid, YemoBek
npaMoxoAsmuii, YenoBek HeaHIEpTalbCKUM, YUenoBek pa3yMHbId. HaxoIKuM HCKOMAaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIaCTh paclpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYAHSI.

UenoBeueckue packl. OCHOBHBIE OOJIBIIME Pachl: eBponeouaHas (eBpasuiickas), Herpo-
aBcTpaJouHas (3xBaTOpHaIbHAN), MOHTOJIOUIHAS (a3maTcko-aMepuKaHCKas). Yeprol
MPHUCIIOCOOJICHHOCTH TIPE/ICTABUTENECH YeIOBEUECKUX pac K YCIOBHSM CYIIECTBOBaHHS. EIWHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanumn:

IToptpersi: @. Pemn, JI. IMactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapBus.

Tabnuipl u cxembl: «Bo3nukHoBeHHe CONHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenpHas kierka», «KuBorHas kietkay, «lIpokaprnornueckas kierkay, «CoBpeMeHHas CHUCTEMa
OpTaHHYecKoro mupa», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHMS YeOBEKa M YeIO0BEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKUX HAXOJOK TMPEIKOB COBPEMEHHOT'O YEIOBEKay,
«peBueitme ntoam», «IpeBaue moan», «IlepBbie cCoBpeMEHHbIE 1011y, «HenoBeuecKkue pach».

Ob6opynoBanue: myinsoku «[IpoucxoxaeHue denoeka» (OOCTBI aBCTPAIONUTEKA, TUTEKAHTPOIIA,
HeaH/epTajblia, KPOMAaHbOHIIA), CIENKH WIN M300paKeHNsT KaMEHHBIX OpyIui NEpBOOBITHOTO YEIOBEKa
(kamMHU-YoOIIIIEpBI, pyOumIiIa, ckpebiia), reoXpoHOoIOrnieckas Tabnuma, Koekius «DopMbl COXpaHHOCTH
HCKOITAeMbIX )KHBOTHBIX M PACTEHUII.

JlabopaTopHble U MPaKTHYECKUE PA0OTHI:

[Mpaktuueckas padora Ne 1. «l3ydeHHe HCKONAEMbIX OCTATKOB PACTEHHWH M JKUBOTHBIX B
KOJITIEKITUSAX.

OKCKypcus «OBOJIONMS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM HITH
KpaeBemTIeCKU My3ei).

Tema 3. Opranu3msbl 4 OKpy:Kalas cpeaa.

OKonorug Kak Hayka. 3amadd W pas[elbl dKOJOTHH. METOMBI SKOIOTHYECKUX HCCIIETOBAaHUM.
DKOJIOrHYecKoe MUPOBO33PEHNE COBPEMEHHOI'O YEIOBEeKa.

Cpenpl 0OUTaHNS OPTAaHU3MOB: BOJHAS, HA3eMHO-BO3/TyIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHASL.

Oxonormyeckne  ¢daxkTopel. Kiaccudurarmms — 3Komorndeckux — (pakTopoB:  aOMOTHYECKHE,
OMOTHYECKUE U aHTPONOTeHHbIE. JlelicTBrEe SKOIOTHYecKUX (paKTOPOB HA OPTaHU3MBL.

Abuorndeckne (haKTOpBI: CBET, TeMIileparypa, BiIaxHOCTh. DortomepuommsMm. Ilpucmocobnenns
OpPTaHMU3MOB K JIEUCTBUIO aOMOTHYECKUX (DaKTOpOB. bromornieckmne puTMBlL.

buotnueckue dakropsl. Bumasl OHOTHYECKMX B3aWMOAECWCTBUN: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumbro3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyanau3M, KOMMEHCAIH3M (KBapTHPaHCTBO,
HaxJICOHWYECTBO). AMEHCanM3M, HEUTpanu3M. 3HaueHHe OHOTHYECKHX B3aUMOACHCTBUH  Iis
CYIIIECTBOBAaHHUS OPTaHU3MOB B TIPUPOAHBIX COOOIIECTBAX.

DKOJIIOTHYECKUE XapaKTePUCTHKH MOy Aui. OCHOBHBIE TIOKA3aTeNH TOMYJISIIH: YACICHHOCTS,
IJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpaIws. JJMHaAMIKa YMCIEHHOCTH TOIMYJSIUN U €
peryIsLus.

JdemMoHcTpanum:

[optpersr: A. I'ymbonsar, K. ®. Pynse, 3. I'exkens.

Tabmumpr u cxembl: kapta «lIpupomnbie 30HBI 3emmu», «Cpembl OOWTaHHUS OPTAHHU3MOBY,
«Doronepuomuzmy», «llomymsmum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYISIIAA WH(PY30pHH-
typenbkny, «[lumessie memm.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH H3 Pa3HBIX MECT
OOUTaHWUS.

JlaGoparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuyeckas padora Ne 2. «Ilogcuér mIOTHOCTH MOMYJISIIMKA PAa3HBIX BUIOB PACTCHUID.



Tema 4. Coo01mecTBa U 3K0JI0TMYECKHE CHCTEMBI.

CoobmiectBo oprann3MoB — OuoreHo3. CTpyKTyphl OWOLIEHO3a: BWIOBAas, MPOCTPAaHCTBEHHAS,
Tpoduueckas (mumeBas). Bunsi-nomuaanTel. CBs31 B OHOIIEHO3E.

OKkonoruuecknue cucrembl  (dkocuctembl). [lonatme 00 skocucteMe W OHOreoleHo3e.
OyHKIMOHATILHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peayueHTsl. Kpyroopor
BEIIECTB M TMOTOK 3HEPrHH B dKocucTeMe. Tpodudeckue (NMHUILEBBIE) YPOBHU DKOCHCTEMbI. [luieBbie
uenu u cetd. OCHOBHBIE IMOKA3aTelH YKOCUCTEMBI: OMoMacca, MPOAYKIHUsSI. DKOJOTHYECKAE MUPAMHIBL:
MPOAYKIIUU, YUCICHHOCTH, OnoMacchl. CBOMCTBA SKOCHCTEM: YCTOHYHMBOCTh, CAMOPETYJIAIUs, Pa3BUTHE.
Cyxkueccus.

[IpuponHele  SKOCHCTEMBI. OJKOCHCTEMBI 03€p M  peK. OKOcHCTeMa XBOWHOIO MU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTPONIOT'EHHBIE  3KOCHCTEMBI.  ATPOJKOCHCTEMBI.  YpOOdKOcHCTeMBl.  buomormdeckoe u
XO3SUCTBEHHOE 3HAUEHNE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

BuopasnooOpasue kak QaxTop ycroiuuBocTH 3KocucTeM. CoxpaHeHHe OHOJOrHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepranckoro o 6uochepe. ['panunpl, cocraB u ctpykrypa Omocdepsl. Kusoe
BemiectBO U ero ¢GyHkiuu. OcobeHHOCTH OHochepbl Kak TJI00aJIbHOM 3KOCHUCTeMBI. J[MHaAMHUYECKOe
paBHOBecHe 1 oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTs! BemecTB U OMOT€OXUMHYECKHE ITUKIIBI SJIEMEHTOB (yriieponaa, a3oTa). 30HaILHOCTh
o6uocheprr. OCHOBHBIE OMOMBI CYIIIA.

UenoBeuectBo B Ouocepe 3emin. AHTPOIOreHHbIE H3MEHEHHS B Ouocdepe. [nodanbHbIe
9KOJIOTUYECKHE MTPOOIIEMBI.

CocymectBoBanne mpupoabl W denoBeuectBa. CoxpaHeHue OuoOpa3HOOOpa3Wsi Kak OCHOBA
ycroitunBocTr Omocdepsl. OcHOBa paliOHANBHOTO VYIIPABICHHS MPHPOJHBIMH pECypcamMH U WX
ncrnonb3oBanue. JlocTrmkeHnst OMOIOTHN B OXpaHa MPUPOBI.

JdemoncTpanumn:

IToptpersr: A. JIk. Tencmu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbr 1 cxembl: «llumeBsie 1enm», «bwolleHO3: cocTtaB M CTPYKTypa», «lIpupomHsie
coobmrecTBay, «llemn muTaHU», «IKONMOrMUecKas mupamMuaa», «buochepa m demoBek», «IKOCHCTEMA
IFPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOrO Jeca», «buoreHo3 BomoéMayn, «ATrpoIeHo3»,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHeWlne HCTOYHUKUA 3arps3HEHHs
BO3/lyXa W TPYHTOBBEIX BOI», «[louBa — BaxkHelIas cocraBisiomias orocdepsn», «DaKkTophl aerpagannu
mouB», «llapHUKOBBIH 3ddekT», «DaKTOpHl PaTUOAKTHBHOTO 3arps3HEHus Ouocdepb», «OOmas
CTpyKTypa Omocdepsr», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBI 3kpaH Omocheps»,
«Kpyrosopor yriepona B 6nochepe», «KpyroBopoT azora B mpupoae».

OGopynoBanue: Mojenmb-anIuinKanus «TunmaHbie OWOIEHO3bI», TepOapuii «PacTtuTenbHbIe
cooOmiecTBa», komteknuu «buoreHo3», «Bpeautenn BaKHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYPY,
repbapuu W KOJUIEKIIMHA PACTEHWH M XUBOTHBIX, MPHHAJISKAIINE K PA3HBIM 3KOJIOTUYECKUM TPyIIIam
omHoro Buaa, Kpacnas kaura Poccuiickoit Deneparin, n300paxeHUs OXpaHAEMBIX BUIOB PAaCTEHUH U
KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI ITIO BUOJIOT'M HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

CormacHo ®I'OC COO, ycranaBnmMBaoTcsl TpeOOBaHMS K pe3yabTaTaM OCBOCHHS 00Y4atOIMMUCS
MPOrpaMM CpeHero o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pe3ysIbTaTOB OCBOEHUS Ipeamera «bronorus» BIIETEHBI CIEAYIONINe
COCTABJISIFOIINE: OCO3HAHHE O0YUYAIOIIUMHUCS POCCUUCKON TpaskIaHCKON HIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEENICHHUIO, HANWYNE MOTHBAIIMK K O0yYeHHI0 OMOJIOTUH,
LeNIeHaNpaBlIeHHOEe Pa3BUTHE BHYTPEHHHX YOEXKICHHH JMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPAJAULUHI Pa3BUTHs OMOJIOrMYECKOr0O 3HAHMSI, TOTOBHOCTh U CIIOCOOHOCTH O0YYaIoMINXCs
PYKOBOJICTBOBAThCSI B CBOEW JIEITENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
cucTeMe OWOJOrMYecKoro oOpa3oBaHMs, HaJM4YHE 3KOJOTHYECKOrO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIENH U CTPOUTD KUIHEHHBIE IIJIaHbI.

JIMgHOCTHBIC PE3yNabTAaThl OCBOCHHUS NpenaMera «BHoMorusy JOCTUTalOTCS B SAMHCTBE yueOHOU U
BOCTIMTATEIIbHOM NIESITETFHOCTH B COOTBETCTBUHU C TPAAWIIMOHHBIMH POCCUHCKMMHU COLIMOKYJIBTYPHBIMH,
WCTOPUYECKUMH W TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHM, TNPHUHSATHIMH B OOIIECTBE IpaBWIaMH U
HOpPMaMH TIOBEIEHHS U CIIOCOOCTBYIOT MpOIIECCaM CaMOITO3HAHHS, CAMOBOCIHTAHHUS W CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH MMO3UIIMHM JIMYHOCTH, TMATPHOTH3MA, YBKEHUS K 3aKOHY W TIPaBOMOPSIKY,
YeJI0BEeKy TPyAa U CTapIIeMy IMOKOJIEHUIO, B3ANMHOIO YBa)KEHHSI, OEPEKHOT0 OTHOIIEHHUS K KyJIbTYPHOMY
HACJIEIMI0 W TpaJullMigM MHOIOHAIIMOHAIBHOrO Hapoja Poccuiickoit @enepanuu, MNOpupoae U
OKpY’Karolllen cpee.

JlmdHOCTHBIE pe3ylbTaThl OCBOGHHSA YUeOHOro mpeamera «buOJOTHsS» JOMKHBI OTPaXKaTh
TOTOBHOCTH U CIIOCOOHOCTH 00YYaONIHXCSI PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3HIINCH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMii, TO3WTUBHBIX BHYTPEHHHUX  yOEXKIEHHH,
COOTBETCTBYIOIINX TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIEecTBa, pAaCIIUpEHUE >XU3HEHHOTO
ONbITA W OIbITA ACATEIBHOCTH B IPOLECCE pEaJu3aldyd OCHOBHBIX HAIPABICHUW BOCHUTATEIBHON
JESTEIBHOCTH, B TOM YUCJIE B YACTU:

1) rpaskIaHCKOro BOCHHTAHMA:

chOpMHUPOBAaHHOCTh TPAKIAHCKON ITO3WIUN OOYYAIOMIErocss Kak akTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s3aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATENbHOCTH TIPU CO3JAHUU Yy4YEOHBIX IPOEKTOB,
pelIeHnu y4eOHBIX 1 MMO3HABATENBHBIX 33724, BRITIOTHEHUH OMOIOTHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OTPENeNsITh COOCTBEHHYIO IO3WIMIO MO OTHOIIEHHIO K SBICHHSIM COBPEMEHHOM
’KH3HHU U OOBSICHITH €€;

YMEHHE YYUTBIBATh B CBOUX [EWCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJIEHCTBHS
JOJIEH C Pa3HBIMHU YOKIACHUSAMH, KyIbTYPHBIMHU IIEHHOCTSIMHU U COITHABHBIM TOJIOKESHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBIMTOTHEHUSI YIEOHBIX, TO3HABATENBFHBIX
U HCCIEeNOBATENbCKUX 3aJ1a4, YBaXXUTEIHHOIO OTHOIIEHHWS K MHEHHIO OIIIOHEHTOB INPH OOCYKICHHUU
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 CONEPIKAHUS;

FOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKON NIESTENBHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMS

c(hOpMHUPOBAaHHOCTH POCCUHUCKOMN TPAXKIAHCKOW HIICHTHIHOCTH, MATPHOTH3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoid, ropoctu 3a cBod Kpail, cBoro PonrHy, CBO s3bIK U
KyJIbTYpY, IPOLIOE U HACTOsIIEe MHOIOHAIIMOHATIBHOI 0 Hapoja Poccuy;

LIEHHOCTHOE OTHOILIEHHE K IPUPOAHOMY HACIEAWIO M MaMATHUKaM MPHUPOIBI, JOCTHXKEHUSAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAHUS 3HAYCHUs OMOJIOTMU B MO3HAHWUHW 3aKOHOB IPUPOBI, B JKU3HU YEIOBEKA M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW POCCUHCKOr0 HapoAa;

c(hOPMHUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOT'0 MTOBEICHUS;

CIOCOOHOCTh OIGHMBATH CHTYallUI0 M MPUHUMATh OCO3HAHHEBIC PEUICHUS, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMEI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3JAaHHI0O CEMBH HAa OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJMIIUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

OCTETUYCCKOC OTHOUICHUE K MHDPY, BKIOYad OSCTCTUKY 6I)ITa, Hay4YHOI'O W TEXHHUYCCKOI'o
TBOpPYECTBA, CIIOPTA, TPy, OOIIECCTBEHHBIX OTHOIICHUI;

IMOHUMaHUE AYMOIMOHAJILHOTO BO3/IEWCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHHUE IIPOABJIATH KadeCTBa
TBOPYECKOW JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHUS KYJLTYPbl 30POBbS W IMOIHOHAIBLHOIO
0aronoryums:

MIOHUMAaHWe W peanu3amnus 370poBOoro W 0Oe30macHOro oOpa3a JKWU3HH (3I0pOBOE IMHTAHUE,
COOJIIOICHUE THTHEHUYECKMX TIPaBWJ W HOPM, COATaHCHPOBAHHBIA DPEXHM 3aHITHH W OTIBIXA,
perynspHas Qu3MUecKas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

MMOHMMaHWE [EHHOCTH MPaBWJI WHIMBUAYAIBHOTO W KOJUIEKTHBHOTO 0€30MacHOro MOBENEHHS B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAaHUE TIOCIEACTBHH W HENPHUATHS BPEOHBIX TNPUBBIUEK (YMOTPEOJEHHsS] aJKOroJs,
HapKOTUKOB, KYPEHHUS);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSTEIIEHO BBITTOIHATH TAKYIO IESTENTFHOCTD;

WHTEpeC K pa3nuyHbiM cdepam TpoecCHOHATBHON —NesITeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oymytieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTaHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pPa30BaHUIO U CaMO0OOPa30BAHHIO HA TIPOTSDKEHUH BCEH KU 3HU;

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

AKOIIOTUYECKH IIEIecO00pa3Hoe OTHOIIEHNE K MPUPOJe KaK UCTOYHUKY JKU3HH Ha 3eMile, OCHOBE
€€ CyIIECTBOBAaHUS;

TIOBBIIIICHNE YPOBHS AKOJIOTUYECKON KYIBTYpHI: MIPHOOPETEHIE OIbITa TUIAHNPOBAHHS ITOCTYITKOB
Y OIIEHKH WX BO3MOKHBIX TIOCIIEACTBHI JJIsI OKPY KAIOIIIEH Cpebl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa HKOJOTHIECKUX MPOOIIEM U TYTEeH UX pelleHus;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWUS U YMEHUS IIpH
pemieHuu TpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM TIPHPOJOINONE30BaHNEM (COOMIOEHNE TIPABHII
MOBEIEHUS] B TIPUPOJIe, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXpPaHy BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOJIATONPHUSATHBIC SKOIOTUYECKHE TMOCIEACTBUS MTPEANPUHUMAEMBIX JCHCTBUH U
Mpe0TBpAIIaTh UX;



HaJIWYHE PA3BUTOTO SKOJIOTHUECKOT'0 MBIIIJICHHUS, IKOJIOTHUECKON KYJIbTYPHI, ONBITA AESITEIbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTHUBHOH W COLMAJIbHOW NMPAaKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOH ACATENBHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKd M OOLIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA JMAJIOre KyJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOEr0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBHSI MEKILY
JOABMU ¥ TTO3HAHUS MUDA;

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
palMOHATIbHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUU LENOCTHOTO MPEACTABICHUsT 00 OKPYKAIOIIEM MHpE
KaK O eTMHCTBE MPUPOJIBI, YEIOBEKa 1 OOIECTBa, B IIO3HAHUN TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIllCHHH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMU I COBPEMEHHOM IUBHIIM3AIMK: 00ECIIedeHHs] HOBOTO
YPOBHSI PAa3BUTHS MEIMIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX pemaTh
pecypcHble TpoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MOUCKA MyTel BBIXOJAa M3 TI00aJTBHBIX YKOJIOTMYECKUX
npobieM © o0ecriedeHHs] Tepexojia K YCTOWYMBOMY pPa3BUTHIO, PAIMOHATHLHOMY HCIIOIb30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KH3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHWH OWONOrMYECKUX 3HAHWWA B IENSAX IOBBIIICHUS 0OIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIMOHANBHOW TPaMOTHOCTH
o0y4arommxcsi, pOpMHPYEMOU MPH U3yUEHUN OHOIOTHH;

MMOHUMaHHE CYIITHOCTH METOJIOB IO3HAHMUS, UCTIONIL3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCTIONB30BaTh MOJNydaeMble 3HAHWSA I aHaidu3a M OOBACHEHHS SBICHHH OKPYXKAIOUIIEro MHpa M
HNPOUCXOMAIIMX B HEM HM3MEHEHWH, YMEHHE IenaTh OOOCHOBAaHHbBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB U MMEIOMINXCS TAHHBIX C LEIBbIO MOTyYCHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIFHO HCIOJIB30BAaTh OMONIOrMYECKHE 3HAHMS IS PEIICHUS MpoOiIeM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIGHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U
HCCIIE0BATEIBCKYIO IEATENbHOCTh HHANBUIYAIEHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MIOTyYEeHUIO HOBBIX 3HAHHH 110 OMOJIOTUH B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS Y4EOHOTO MpeaMeTa « BHoIorusy BKIIIOYAIOT: 3HAYMMBbIE
s (GopMHUPOBaHWUS MHPOBO33PEHUS OOYUAIOMMXCA MEKIUCHHUILTHHAPHBIE (MEXIPEIMETHEIE)
oOIIeHayYHbIe TTOHATHSA, OTPAKAIOIIUE [ETOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEIH(UKY METOI0B
MIO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SBICHHUE, IPOIECC, CHCTEMAa,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIENOBaHUE, HAOIIO/ICHUE,
U3MepeHHne, OSKCIEPUMEHT W JPYrux), YHHBEpCalbHbIE YydeOHBIE MIEeHCTBUS (TIO3HABATENIbHBIE,
KOMMYHHKAaTHUBHBIE, PETYJIITHBHBIE), OOecrieunBaronme GopmMupoBanne GpyHKINOHAIBHONW IPaMOTHOCTH
U COLMAIIBHOW KOMIIETEHIIMH OOYYarOIMXCs, CIIOCOOHOCTh OOYYaIOMIMXCS HMCIOJIB30BaTh OCBOCHHBIC
MEXIUCHUILIMHAPHBIE, MHPOBO33DEHYECKHE 3HAHWS W YHHBEpCaJbHbIE Yy4eOHBIE JeHCTBHS B
MIO3HABATEILHON M COIMAIBHOMN MPAKTHKE.

MeranpeaMeTHsie pe3yabTaThl OCBOSHUS IPOrpaMMbl CPEJHEro OOIIero oOpa3oBaHMS JIOKHBI
OTpakaTh:

OBilaleHue YHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JOornyYecKue AeiiCTBUA:

CaMOCTOATEIBHO (YOPMYIINPOBAThH M aKTYaJIM3UPOBATh NPoOJIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;



WCTONB30BaTh MPH OCBOCHWU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHau3a, CHUHTE3a,
CpaBHEHHS, KiIacCU(pUKanK, 0000IIEH ), pACKPBIBATE CMBICT OMOJOIMYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIe MPU3HAKY, YCTAHABIMBATH CBS3U C APYTUMU NOHSATHIMH );

OMIPEeNITh 1EeNH AeSTeIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUH UX OCTHIKEHHUS, COOTHOCUTD
PE3YIbTATHI ASSITEIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCTOJB30BaTh OMOIOTHYECKHE IOHSATHS JJIsl OOBSICHEHUS (PaKTOB M SIBJICHUH KHBOK MIPUPOJBI,

CTPOUTH JIOTHYECKHE PpaCCYXICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSAX, (OpMYNIHpOBaTH BBIBOABI H
3aKJIIOYEHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBAa Ul TIPEICTABICHUS CYIIECTBEHHBIX CBs3eH W
OTHOIICHUH B H3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TakKe NPOTUBOPEUHH Pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH peHIeHHs NpoOJIeMbl ¢ y4€TOM aHaiM3a WMEIOIINXCS MaTepHabHBIX |
HEMaTepUaTbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATENLHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM, OLICHUBATH
PUCKH TTOCIEACTBUHN ESITENBHOCTH;

KOODJMHHPOBAaTh ¥  BBIIONHATH pabdoOTy B  YCIOBHUSIX PEATBHOIO, BHUPTYalIbHOIO U
KOMOMHHMPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE AeliCTBHSA:

BIIQJICTh HABBIKAMH Y4eOHO-HCCIIENIOBATENBCKOM M TPOEKTHOH JIEITEIbHOCTH, HaBBIKAMU
paspenieHust IpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOZOB PELICHHS
MPAKTUIECKUX 3aJ1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TI03HAHMUS,

UCTIONB30BATh  pa3NIMYHbIC BHABI JEITENBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETaluy, MPeoOpa30oBaHUIO U NPUMEHEHHIO B YYEOHBIX CHTYalUsAX, B TOM YHCIIC TIPH CO3IAHUH
y4eOHBIX M COIMATBbHBIX IIPOCKTOB;

(dbopMHUpOBaTh HAYYHBIH THUN MBIIUICHHS, BJIAAETh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHU
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4H B 00pA30BATEINBHOMN ACSATEIFHOCTH M KH3HEHHBIX
CHUTYaIHsX;

BBISBIIATH NTPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJM3WPOBAThH 3a]ady, BBIIBUIATh T'MIIOTE3y €&
pelIeHns, HaXOAWTh APTYMEHTHI IS JIOKa3aTelNbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh IapaMeTphl U
KPHUTEPHUU PEILICHS;

aHaJIM3UPOBAThH IOJIYYEHHBIE B XOJE PEIICHMS 3aJadd Pe3yiIbTaTbl, KPUTHYECKH OICHHBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATH IIPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IICTICHANPABICHHBIA MOWCK TIIEPEeHOCa CPeICTB M CIOcOOOB  NEHCTBUS B
poheCCHOHATBHYIO CPEAY;

YMETb IEepEHOCUTD 3HAHUS B IO3HABATEINBHYIO H MIPAKTHYECKYIO 00TACTH KHU3HEICATEIbHOCTH;

YMeTb MHTETrPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJICH, TpeyIaraTb OPUTHHAIBHBIC ITOJAXOIbI W PEIICHHUS, CTABUTH MPOOJIEMBI U
3aj1a4M, JIONYCKAIONIME aJbTepHATUBHBIC PEIICHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHWKAX MH(POpMANUU (TEKCTe Y4eOHOro MmocoOHs, HaydHO-
MONYJIIPHOM JHTEpaType, OHOMOrHYECKUX CIOBAapsAX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax TaHHBIX, B
WuTtepHere), aHAIM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB M (OpM mIpencTaBiIeHHs, KPUTHIECKH
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTB;

(hopMyITUpPOBaTH 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METOABI IPH ITOUCKE U 0TOOpE OHOIOrHYeCKON
nHpopMaIuK, He0OXOAUMOH /715l BHIIOJIHEHHS yIEOHBIX 3a1ay;



npuoOperath  ONBIT  WCIONB30BaHMA  MH()OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIONB30BAHNUS PA3TIMYHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMpaTh ONTHMAIBbHYIO (OpPMY MpeNCcTaBlIeHUs OHMonornueckor wHpopmanuu
(cxeMbl, Tpa UKy, AMArPaMMBI, TAOJIHUIIBI, PUCYHKU U IPYTOE);

HCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MpU pabore ¢ OMomornyeckoi HHGpopMamei:
MPUMEHATh XUMHYECKHE, (PU3MUSCKHE U MATEMAaTUYCCKUE 3HAKU M CUMBOJIBI, (DOPMYJIbI, aO0OpeBHATYDY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

BJaJIeTh HaBBIKAMH PAcIllO3HABaHUS M 3alIMTHl WHPOpPMaLUK, WH(OPMALMOHHONH OE30MacCHOCTH
JIMYHOCTHU.

OsiiaeHue yHNBEPCAJbLHBIMUA KOMMYHUKATUBHBIMH 1€iiCTBUSIMU:

1) oburenne:

OCYHIECTBJIATH KOMMYHHUKAIIlMU BO BCEX C(i)ean JKU3HU, AKTUBHO YYaCTBOBATHL B JUAJIOTC HIIU
JMCKYCCUU TIO CYIECTBY OOCYXIaeMOH TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBATH CYXKICHUS
OTHOCHUTECIBHO BBIITOJITHCHU S HpennaraeMof/'I 3ala4yu, YYUTbIBAaTh MHTCPECHI U COIJIaCOBAHHOCTDH HOSI/IHI/IfI
JIPYTUX YYaCTHUKOB JIMAJIOTa WIN JUCKYCCHH);

pacmo3HaBaTh HeBepOallbHBIE CpEICTBa OOIICHWS, MMOHUMATh 3HAYEHHWE COIHAbHBIX 3HAKOB,
MMpeAnoCbIOK BO3HUKHOBCHUSA KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ, YMETh CMAT4YaTh KOH(i)HI/IKTBI N BECTHU
TIepEeroBopkI;

BIIQJICTh Pa3IMYHBIMH CIIOCO0aMH OOIICHUS U B3aWMOJICHCTBHUS, MOHUMATh HAMEPEHUsS JPYTHX
JIo/Iel, IPOSIBIIATH YBAXKUTEIHHOE OTHOIIIEHNE K COOECEHUKY M B KOPPEKTHOU (dopme HOpMyITUpOBAThH
CBOM BO3PaKCHHS,

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOKO TOYKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITETbHOCThD:

MMOHUMATb U MCIIOH30BaTh IPEUMYIIIECTBA KOMAHTHONW W HHIMBUIYAIbHOW PaOOTHI TIPU PEIIeHUN
OMOJIOTMYECKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOJICHCTBHS IPU PEIICHUN yIeOHOH 3a/1auu;

BBHIOMpATh TEMATHKy W METOAbl COBMECTHBIX JEHCTBHIA C Yy4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)I0T0 YiIeHa KOJIJIEKTHBA;

MIPUHUMATH I[ENTH COBMECTHOM EATENIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH AEHCTBUS 1O €€
JMOCTM)KEHUIO: COCTaBISITh IUTAH JIEMCTBHW, pAacIpeneniarTb pOAN C YYETOM MHEHWUH YYaCTHHKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLIEHWBATh KAa4eCTBO CBOETr0 BKJIAJa W KaKIOTO yJaCTHHKA KOMAaHMbI B OOIIMI pe3yibTar IO
pa3pabOTaHHBIM KPHUTEPHSIM;

mpe/yiaraTh HOBBIE TPOEKTHI, OIEHWBATh WIEH C TIO3WUIMH HOBU3HBI, OpPWUTHHAIHLHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBIIATH TO3UTHBHOE CTPATErHMYECKOe IOBEACHHE B PA3IUYHBIX CHTYalUSX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.

OBi1aieHUEe YHUBEPCAJBHBIMH PeryJsITHBHBIMH eHCTBUAMHU:

1) camoopranuzanus:

WCIIONB30BaTh OMOJIOTHYECKHE 3HAHWS JJIS BHISIBICHUS MPOOJIEM W WX PEIICHUS B JKU3HEHHBIX U
Y9eOHBIX CHTYaIHsX;

BBIOMpATh HA OCHOBE OHMOJIOTMYECKUX 3HAHWH IIENEeBbIE M CMBICIOBBIE YCTAHOBKA B CBOUX
NEHCTBUAX H TIOCTYNKaxX II0 OTHONIEHWI0O K JKUBOH TPUPOJIE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYIKaFOIINX;

CaMOCTOSTEIBHO OCYIIECTBIISITh MMO3HABATENHHYIO JEATEIbHOCTD, BEISBIATH MPOOJIEMBI, CTABUTH H
(hopMyHpOBaTH COOCTBEHHBIE 3371241 B 00Pa30BaTEIbHON JIEITEIHbHOCTH ¥ JKU3HEHHBIX CUTYaINsX;

CaMOCTOSATEIBHO COCTaBIATh IUIAH PEIIeHUS TMPOOIEMbI C YYETOM HMEIOIINXCS PecypcosB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUH;

JIABATh OI[EHKY HOBBIM CHTYAIIHsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;



JenaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

Coco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBIICHHUIO IIHUPOKOHM 3pYAULIMU B PA3HBIX 00JacTAX 3HAHUIA,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJAJICTh HaBBIKAMH II03HABATENILHOM peQIeKCHH KaK OCO3HAHMS COBEpIIAEMBIX JEUCTBUHA U
MBICITHUTENTBHBIX TIPOLIECCOB, MX PE3YJIBTATOB M OCHOBAHWH, HCIONB30BaTh MPUEMBI pPEQIICKCHH IS
OLIGHKH CHUTYaIllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHWKEHUIO;

NIPUHUMATb MOTUBBI U aPTYMEHTHI APYTUX IIPU AHAIIU3€E PE3YJIBTATOB ACATEIbHOCTH;

3) npuHsTHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATb MOTHMBBI ¥ apTYMEHTHI APYTUX IIPU AHATIU3€E PE3YJITATOB AEATEIbHOCTY;

MIPU3HAaBaTh CBOE MPaBO U MPaBO JIPYTUX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU IPYTOro YeI0BeKa.

HPEJAMETHBIE PE3YJIBTATHBI

[Ipenmernpie pe3ymbraTel ocBoeHHs mporpamMmbel COO mo Omomormu Ha 0a30BOM ypOBHE
BKITIOYAIOT CIIeI(UIecKue it y94eOHOro nmpeamera «bronorusy HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JEWCTBUI TI0 OCBOCHHWIO, WHTEPIpETAllMi M TPeoOpa3OBaHHUI0 3HAHUHM, BHUJIBI JICITEIBHOCTH IO
[IOJY4YEHUI0 HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHUN B Pa3IUYHBIX Y4eOHBIX CHUTyallUsX, a TakkKe B
peanbHBIX KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX ¢ Ouonoruedl. B mporpaMme npeaMmerHble pe3yiabTaThl
IIpEACTaBIIEHB! 110 ToJaM 00ydIeHusl.

IIpeamerHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorust» ¢ 10 kKnacce ROMKHBI
OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTeé U pond OHOJIOTMM B CUCTEME HAyYHOIO 3HAaHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHPOBO33pPCHHUS, O BKJIAJE POCCUHCKUX M 3apyOeXHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OHOIOIHUH,
(YHKIMOHANBHONW ITPaMOTHOCTH 4€JIOBEKA AJISl PELICHNUS JKU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJAEPXKAHME OMOJOIrMYECKMX TEPMHHOB M IOHSATHH: JXU3Hb, KJIETKA,
opranm3M, Merabomm3Mm (OOMEH BEIIeCTB W MpEBpalleHHEe JHEPTHUH), TOMeocTa3 (CaMOperyJsaius),
YpOBHEBasl OpraHU3allyis >XMBBIX CHCTEM, CaMOBOCIPOM3BEIEHHE (PempoyKLus), HACIEICTBEHHOCTD,
HW3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE u3J1araTb OMOJIOrnYecKue TeOpun (KJIETOUHAas, XpOMOCOMHAs, MyTallMOHHAs, LIEHTPaJIbHAas
JorMa MOIeKyIsipHoW Owmomorun), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[EHTpaX MHOTO0O00pa3wsi W TPOUCXOXKISHHS KyIbTYpHBIX pacteHnid H. WM. Basumosa), ompenensars
IPaHULBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BJaJeTh METOJAMH HAyYHOTO MO3HAHUS B OMONOrMu: HAOMIOAEHHE W ONHCAHUE XKHUBBIX
CHCTEM, NPOLECCOB U SBJICHHWH, OpraHu3alys M MPOBEJCHUE OHOJIOTMYECKOro 3KCIIEPUMEHTA,
BBIIBUKCHUE THIIOTE3bl, BBISABJICHHUE 3aBHCHMOCTH MEXKAY HCCIEIyEeMBbIMH BEIMYMHAMHU, OOBSICHEHUE
MOJTYYEHHBIX PE3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE IeNaTh
BBIBOZIBI HA OCHOBAHUHM IOTYYEHHBIX PE3YJIbTAaTOB;

yMEHHE BBIICISTh CYLIECTBEHHbIE INPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M HYKApHOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB H
NpEBpallieHUus] HHEPrUM B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO W DSHEPreTHYeckoro obOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIJIOAOTBOPEHUS, PAa3MHOXKEHHSI, THAUBUAYAJIHLHOTO Pa3BUTHSL OpraHU3Ma
(oHTOrCHE3);



yMEHHE PUMEHSTH TIONyYeHHbIC 3HAHUS Il O0BSICHEHHS] OMOIOTHYECKUX MPOLECCOB U SIBICHUH,
JUISl TIPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOHM >KM3HM C LENbio obecredeHus: 6e30MmacHOCTH
CBOETO 37I0POBBSI W 3JI0POBbSl OKPYKAIOMIUX JIIOJEW, COOMIOACHUS HOPM TPAMOTHOI'O TIOBEICHUS B
OKpYyXarollel TPUPONHOM cpele, TOHMMaHHE HEOOXOAMMOCTH HCIOJNB30BaHHS  JAOCTHXKECHHH
COBPEMEHHOW OMOIOTUHN U OMOTEXHOJIOTUH /ISl pallOHAIBHOTO PUPOIOIOIb30BaAHUS;

YMCHUE pelIaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aJa4 Ha MOHO- U I[I/IFI/I6pI/IILHOC CKpCUIMBaHUC,
CIICTUIGHHOE HACJICIOBAHHUE, COCTABJIATH CXEMbl MOHOTHOPUIHOIO CKpCIIUBAHHS IJisi TpelCcKa3zaHUsI
HACJIeIOBaHUs IPU3HAKOB Y OPTraHU3MOB;

yYMEHHE BBITIONHATH JIAOOPATOPHBIE U TPaKTHYECKHe paboThl, cOOMIOAATh MpaBuiIa Mpu paboTe ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYIOBAaHUEM;

yMEHHE KPHUTHUYECKH OLEHHBATh W HWHTEPIPETUPOBATh HHPOPMALUI0  OHOIOTHYECKOro
COJIepKaHUs, BKIIOYAIOIIYI0 TICEBJIOHAYYHbIE 3HAHWS M3 PA3IMYHbIX MCTOYHHUKOB (CPECTBA MACCOBOM
WH(POPMAIUK, HAYYHO-TIOMYJISIPHBIC MaTepHallbl), ITUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBAaHUH B
OHOJIOTHH, MEAUIINHE, OMOTEXHOIOTH;

YMEHHUE CO371aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIIECHHUS, 0000Iast OUOIOrHYECKYIO
I/IH(I)OpMaHI/IIO N3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO MCIIOJIb30BATh MOHSATHHHBINA arrmapar 6I/IOJ'IOI‘I/II/I.

IIpeamernpie pe3ynabTaThl OCBOEHUs yueOHoro mpenmera «buomorus» 6 11 knacce NOMKHBL
OTpaXaTh:

chOopMHpPOBAaHHOCTh 3HAHWUH O MecTeé W pPONM OHOJOTHW B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX W 3apyOeKHBIX YYEHBIX-OMOIOrOB B pPa3BUTHE OWOIOTHUH,
(hyHKIIMOHATBHOM TPaMOTHOCTH YENIOBEKa ISl PEIIeHUs KU3HEHHBIX 33124,

YMEHHE pAaCKpHIBaTh COJACpKAHWE OWOJIOTMYECKHMX TEPMHHOB W TIOHSTHH: BWJ, TOIYJISAIIHS,
reHo(OoH I, JBOIONHUSA, ABMKYIHE CHIBI ((haKTOpHI) 3BOJIONNN, IPUCIIOCOOIICHHOCTh OPTaHW3MOB,
BHJI000pa30BaHUE, IKOJIOTHUECKHIE PAKTOPBI, SKOCUCTEMA, TPOIYIIEHThI, KOHCYMEHTHI, PEIyIEHTHI, IIeH
MATaHMsI, SKOJIOTHYECKas upaMuia, OHOreoneHos, onocdepa;

yMEHHe u3jaraTh OWoliormyeckue Teopuu (3BonmornoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHUsI DBOJIIONNHM), 3aKOHBI M 3aKOHOMEPHOCTH (3apomplieBoro cxonctBa K. M. bapa, depemoBanus
TJIABHBIX HampaBiieHU# u myten sBomoruu A. H. CeseprioBa, yaenus o 6mochepe B. 1. Bepuasnckoro),
OIPEIEISITh TPAHHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHUE BJaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJOTMHU: HAONIOZCHHE W OMUCAHUEC KHUBBIX
CHCTEM, TIPOLIECCOB W SBJICHWIA, OpraHHW3aldsi W TMPOBENCHHE OWOJOrHMYECKOrO OKCIEPHMEHTA,
BBIJIBKCHUE THITOTE3bI, BBISBICHUE 3aBHUCHMOCTH MEKIY HCCICIYyEMBIMH BEJIMYHUHAMHU, OOBSICHEHHE
MOJMYYEHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH M 3aKOHOB, YMEHUE JENaTh
BBIBOJIBI HA OCHOBAHHH TIOYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYNICCTBCHHBIC TPU3HAKU CTPOCHHS OHONOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIANA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTrCOIICHO30B M DKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJICACTBEHHONM  M3MEHYMBOCTH,  €CTECTBEHHOro  OoTOOpa,  BUA000pa3oBaHMS,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBUS DKOJIOTMYECKUX (DAKTOPOB HA OpraHHM3MBI, MEpeHoca
BEIIECTB W TMOTOKA DHEPTUM B 3KOCHCTEMaX, AHTPOMOTCHHBIX H3MEHCHHHA B HSKOCHUCTEMax CBOCH
MECTHOCTH, KPyrOBOPOTA BEIECTB ¥ OMOr€OXMMHYECKUX ITUKIIOB B OHocdepe;

yMEHHE MPUMEHATh TONTYyUCHHbBIC 3HAHUS [T O0BSICHEHHSI OUOTOTUYECKUX MPOI[ECCOB M SBICHHIA,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKH3HH C IENbi0 0OecreueHus 0e30macHOCTH
CBOEGTO 3/I0POBBbSI W 3JIOPOBbS OKPYXKAIOIIUX JIIOJeH, COONIOJCHUS HOPM TPAMOTHOIO TOBEICHUS B
OKpYXarollel TPUPOAHOW  cpefe, TMOHMMAaHHE HEOOXOAUMOCTH  HWCIOJIb30BAHHS  JIOCTHIKCHHUN
COBPEMEHHOM OMOJIOTHH TS PAIMOHATLHOTO MPUPOIOTIOIE30BAHHS,

YMEHHE PeliaTh 3JIEeMEHTApHbIE OMOIOTHYECKHE 33]]aul, COCTABIIATh CXEMBI TIEPEHOCA BEIECTB U
SHEPIUH B dKOCHCTeMax (1IeMy MUTaHHS );

YMEHUE BBHITIOJHATH JIA0OPATOpHBIE U MpaKTHYeCKue paboThl, COOMI0IAaTh MpaBuia mpu padoTe ¢
y4eOHBIM U 1a00paTopHBIM 000PYI0BAHUEM;



yMEHHE KPUTHYECKM OICHHBATH W HWHTEPIPETHPOBATH HH(POPMAIUIO  OHOJOrHYECKOTO
COJICpIKAHUS, BKJIIOUAIOIIYIO MCEBIOHAYYHbIC 3HAHMS W3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MAacCCOBOM
uHGOPMAIIUK, HAYYHO-TIOMYJISAPHBIC MaTepuajbl), paccMaTpUBaTh TJI00ATBHBIE JKOJOTHUECKHE
MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHUE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIECHHS, 00001as OHOIOrHIeCKYIO
I/IH(bOpMaIlI/IIO 13 HECKOJIbKUX NCTOYHHKOB, FpaMOTHO HCIIOJIB30BATh HOH)ITI/II\/'IHI)II\/'I annapaT 6I/IOHOFI/II/I.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
No Koau4vecTBo yacos
n/ HaumenoBaHue pa3aesioB U TeM NPOrPaMMbl Beero KonrtposabHbie IIpakTHyeckue
I padoThI padoThI
1 Buonorust kak Hayka 2 0.5
2 JKuBble cUCTEMBI U UX OpraHU3aIHs 1
3 XUMUYECKUN COCTaB U CTPOEHUE KIETKU 8 1
4 JKu3HenearenpHOCTh KIETKH 6
5 Pa3MHOXeHUE 1 UHITUBUTIyaTIbHOE Pa3BUTHE 5 1
OpraHu3MOB
HacnencrBeHHOCTh M M3MEHUYMBOCTh OPTAHU3MOB 8 1.5
Cenexiust opraHu3MoB. OCHOBBI OHOTEXH OJIOTHH
Pe3epBHOE Bpemst
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
Ne KoaunuecTBO yacos
n/ HaumeHnoBaHue pa3iesioB U TeM IPOrPaAMMbI Beero KontposabHbie IIpakTHyeckue
n padoThI padoThI
1 OBOIOLMOHHAA OHONIOTHS 9 1
2 BozHrKHOBeHHE 1 pa3BUTHE )XKH3HHU Ha 3eMiie 9 0.5
3 Opranu3Mbl 1 OKpyIKatromias cpena 5 1
4 Coo0111ecTBa ¥ HKOJIOTHYECKHE CHCTEMBI 9
5 PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 0 2.5




MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC

No Koaun4vecTBo yacoB

n/ Tema ypoka B KounTtpoabHhbie IpakTHYeckue
n cero padoThI padoThI

1 buonorus B cucreme Hayk 1
Metobl HO3HAHUS )KUBOM TPUPO/IBI.

5 [paktudeckas padora Ne 1 «Mcnons3oBanue 1 05
Pa3IMYHBIX METOAOB NPU HU3YUYECHUN
OHMONIOTMUECKHX O0BEKTOBY

3 Bronoruueckune cucTeMbl, MPOIECCH H UX 1
H3ydeHue

4 XUMHUYeCKUil cocTaB KileTku. Bona n 1
MUHEpaJbHBIE COU

5 benku. CoctaB u cTpoeHne OEITKOB 1
DepMeHTH — OHOIOTHYECKHE KaTaIu3aTopbI.

6 JlaGopatopnas padora Ne 1 «M3ydueHne 1 05
KaTINTHYECKON aKTHBHOCTH (PepMEHTOB (Ha '
MIpUMepe aMHJIa3bl WIIA KaTanas3bl)»

VrieBonsl. JInnmast 1
Hyxnennossie kucinorsl. ATO 1

9 Wcropwust 1 MeTopI M3yUEHUS KIETKH. 1
Knerounas teopus

10 Krnerka kak nenocTHas xxuBas cucTeMa 1
CtpoeHne 5yKapuOTHYECKON KIIETKH.

JlaGoparopnas pabota Ne 2 «/3yueHune
11 CTPOEHUS KIIETOK PacCTeHUH, )KUBOTHBIX, TPHOOB 1 0.5

n 6aKTepHﬁ o4 MUKPOCKOIIOM Ha T'OTOBBIX
MHUKpOIpECriapaTax u UX OMMUCaHUC»




12

OOMeH BenecTs Wik MeTadoIn3mM

13 ®otocuHTEe3. XEMOCHHTE3

14 OHepreTryecKuii 0OMeH 1
JKu3HEHHBIN UK KICTKH. JleeHre KIIETKH.

15 Murto3. JlabopaTopHas padora Ne 3 1 05
«HabnroneHnre MUTO32 B KJIETKaX KOHYHKA '
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIpEnapaTax»

16 Buocuntes Oenka. Peakius MaTpu4IHOro CHHTE3a 1

17 Tpancnsims — OnocuHTe3 Oenka 1

18 Hexnerounsie popMbI )KU3HH — BUPYCHI 1

19 @DopMBbl pa3MHOXKEHUS OPraHU3MOB 1

20 Metio3 1
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KJIETOK.

21 OmnonorBopenue. JlabopaTopHas padora Ne 4 1 05
«3yuenne CTpOCHHS MOJIOBBIX KJICTOK Ha '
TOTOBBIX MHKPOITpPENapaTax»

22 WHauBuayalbHOE Pa3BUTHE OPraHU3MOB 1

93 ['eHeTrka — HayKa 0 HACJICICTBEHHOCTH U 1
W3MEHYUBOCTH

24 3aKOHOMEPHOCTH HACIICIOBAHHS IPU3HAKOB. 1
MoHornoprIHOE CKpEITUBAHNIE

o5 JurnbpuaHoe ckpermmBaHue. 3aKOH 1
HE3aBUCHMOT0 HACTIC/IOBAHUS TPH3HAKOB
CuerniieHHOe HACTIeIOBAHUE TPU3HAKOB.

JlabopaTopnas pabora Ne 5 «3yuenue

26 pe3yIbTaTOB MOHOTHOPHTHOTO M IUTHOPHIHOTO 1 0.5
CKpEIIMBaHUs Yy IP030(HITBI HA TOTOBBIX
MHUKpOIpenapaTax»

27 I'eneruka nmona. HacegoBaHue mpu3HAaKOB, 1




CHCIINICHHBIX C ITIOJIOM

H3menunBocTh. HenacnencTBenHast
M3MEHYHMBOCTH. JlJaGopaTopHas padota Ne 6.
28 Nzydenne MoaupuKamoHHON U3MEHUYUBOCTH, 1 0.5
MIOCTPOCHUE BapUAI[MOHHOTO Psijia U
BapUallMOHHON KPUBOW»

Hacnencrsennas namenunBocTs. JlabopaTtopHas
29 pabora Ne 7. « AHanu3 MyTanuii y Apo30Quiisl Ha 1 0.5
TOTOBBIX MHKPOITpEnapaTax»

30 T'enernka uenoBeka 1

PezepBuBIi ypok. O600MIICHHE 11O TEME

31 «HacnencTBeHHOCTh M K3MEHYMBOCTh 1
OpPTraHKU3MOB)
32 Cerneknus Kak HayKa U IIPoIecc 1
33 Metoabl U AOCTUKEHUS CENEKIIUU PACTEHUHN U 1
JKUBOTHBIX
34 buoTrexHOIOTHSA KaK OTpaciibh MPON3BOACTBA 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4
11 KJIACC
Ne KoanuecTBo 4acoB
n/ Tema ypoka Beero KonTtpoabubie IpakTHyeckue
I padoThI padoThI
1 DBOMIONHS ¥ METOABI €€ N3YdeHUs 1
5 Hctopus pa3BUTHSI TPEACTABICHHH 00 1
SBOIIOLIUH
MUKpOIBOITIOIUS 1
[Nomynsanuys kak 3eMeHTapHas eWHUIA BUIA U 1 0.5




sBomonuu. JlaGoparopHas padora Ne 1
«CpaBHeHHE BUIOB TI0 MOP(HOTOTHUECKOMY

KPHUTEPHUIO»

5 JBrokymiue cuiibl (3IeMeHTapHbIe PaKTOphI) 1
IBOJIOLAH

6 EcrectBennsIii 0TOOp 1 ero hopmbl 1
Pe3ynbTaThl 5BONIONMN: TPHCITOCOOIEHHOCTD

7 OpraHu3MoB U BHUJ000pa3zoBanue. JlaboparopHas 1 05
pabora Ne 2 «Onmcanue npucrocoOIeHHOCTH '
OopraHu3ma u e€ OTHOCHTEIBHOI'O XapaKTepar
HaHpaBHeHI/IH " ITyTHU MaKpO3BOJIOIIUA 1
HeoOpatumocts sBOMIOIINHN 1

10 Hcropus n3HU Ha 3eMIIe 1 METOJIBI €& 1
U3YYECHHUS

11 I'umoTe3p! MPONCXOXKACHHS KU3HU Ha 3eMIie 1

12 PazButHe xu3HM Ha 3eMIIe IO dpaM | IeproIaM 1
OCHOBHBIE 3TaIlbl YBOIIOLMU PACTUTEIBHOIO U

13 JKUBOTHOTO Mupa. [TpakTideckas padora Ne 1 1 05
«3y4eHne NCKONAEMBbIX OCTaTKOB PACTEHUN U '
KUBOTHBIX B KOJUICKIIMSIX»

14 CoBpeMeHHas CHCTEMa OPTaHHMIECKOT0 MUpa 1

15 DBoumonns 4eoBeKa (aHTPOIoreHes) 1

16 JBmxymye cuitel ((haKTOpBI) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTa/INY SBOJIOIIH YETOBEKa 1

18 YenoBeueckue pachl 1 NPUPOIHBIE aJanTalun 1
YeloBeKa

19 PesepBHBIii ypok. O0o01IeHre 110 TeMe 1
«Bo3HUKHOBEHME U pa3BUTHE KU3HHU Ha 3eMiIe»

20 OKoJIorus Kak Hayka 1




21 Cpenpl 0OHTaHUS U KOJIOTHYECKHE (HDaKTOPHI 1
Aobuoruueckue dakropsl. JlabopaTopHas padora
Ne 3. «Mopdosorudeckrue 0coOCHHOCTH

22 pacTeHHii U3 pa3HBIX MECT OOUTaHUS. 1 0.5
JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha
POCT ¥ pa3BUTHE YSPCHKOB KOJICYCa»

23 Buornueckue daxropst 1
DKOJIOTUYECKHE XapaKTePUCTUKH TTOMYJISIIIUH.

24 [IpakTuueckas padora Ne 2 «I[loacuér 1 05
IINIOTHOCTHU HOHyJ'ISIHI/Iﬁ Pa3HbIX BUAOB .
pacTeHuii

25 CoobrmrecTBa opraHu3MOB — OHOIICHO3 1

26 JKONOTMYECKHE CHCTEMBI (IKOCUCTEMBI) 1
OCHOBHBIE MTOKA3aTENN IKOCHCTEMBI.

27 Dxojornyeckue mupaMuasl. CBOWCTBA 1
skocucteM. Cykieccus

28 [IpupoaHbIe 3KOCUCTEMBI 1

29 AHTPOIOreHHBIE SKOCHCTEMBI 1

30 Buocdepa — rimobanbHas 3KOCUCTEMa 3eMIIH 1

31 3aKOHOMEPHOCTH CyIIECTBOBaHUS Onochepsl 1

32 YenoBeuecTBO B brochepe 3emin 1

33 CocyrecTBoBaHUE MPUPOIBI K YETIOBEUECTBA 1

34 PesepBHBIii ypok. O600IIEHNE TEMBI 1
«Co00I1ecTBa U KOJIOTHUECKHE CHCTEMBI

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJILHOM ITPOI' PAMMBI

10 KJIACC

Kox
NMPoBEPsAEMOro
pe3yjabTara

IIpoBepsieMble MpeAMEeTHbBIE Pe3yJabTATHI 0CBOCHHUSI 0CHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl CPeTHEr0 001 ero 0Gpa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTHU B CHCTEME HAYyYHOI' O
3HaHUSl €CTECTBEHHBIX HAyK, B ()OPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTHHBI MUpa ¥ HAYYHOTO MUPOBO33PEHHS;, O BKJIAJIC POCCUHCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOrOoB B pa3BUTHE OHONOrHH; (YHKIMOHAILHON

TpaMOTHOCTH 4Y€JIOBEKa JJId PEHICHUA )KU3HCHHBIX 3a1a4

YMeHue pacKphiBaTh COACpPKAHWE OMOJIOTHMYECKHMX TEPMHHOB W TIOHSATHMA:
JKW3HB, KJETKa, OpraHu3M; Merabonn3m (0OMEH BEMIECTB M IIpeBpalleHue
SHEPTrUH), TOMEOCTa3 (CaMOpETyJslus), YPOBHEBAas OpraHU3AIMS KUBBIX
CHUCTEM,  CaMOBOCIpPOHM3BeNECHUE  (PENPOIYKIHs),  HACIEACTBEHHOCTD,

U3MCHYHNBOCTb, POCT U Pa3BUTHUEC

YMeHne w3naraTth OWONOTHYECKHE TEOpHH (KJIE€TOYHas, XpOMOCOMHas,
MyTanronHast), 3akoHsl (I. Mennens, T. Moprana, H.W. BaBunosa) u yuenus
(0 meHTpax MHOrooOpasus M MPOUCXOXKICHHUSA KyJIbTYpHbIX pactenmit H.U.

BagwiioBa), orpenensTs TpaHUIIBI UX TPUMEHIMOCTH K JKUBBIM CHCTEMaM

YMeHre BiIaeTh METOaMU HAyYHOTO ITO3HAHMS B OMONOTHH (HAOIIOACHUE U
OITMCAHHE )KUBBIX CHCTEM, TPOIIECCOB U SIBJICHHIA; OPTaHU3AIHS U TIPOBEICHUE
OHMOJIOTMYECKOTO  DKCIEPUMEHTa, BBIIBWKEHHE THIIOTE3bl; BBISBICHUE
3aBHCUMOCTH MEX]Iy HUCCIIEyeMbIMU BETMYUHAMU, OOBSICHEHUE MTONYyYCHHBIX
pE3yJIbTATOB, WCIOJNL30BAHHBIX HAYYHBIX TOHATHUH, TEOPHH W 3aKOHOB;

YMEHUE A€IaTh BBIBOAbI HA OCHOBAHUU MOJTYUCHHBIX peSy.]'IBTaTOB)

YMeHue BBIACTATH CYIIECTBEHHBIE NIPU3HAKH BUPYCOB, KJIETOK NPOKAPHUOT U
9YKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPIaHHU3MOB; OCOOEHHOCTH
MIPOLIecCOB OOMEHA BEILIECTB U MPEBPAIICHNS YHEPTUH B KIIETKE, (JOTOCHHTE3A,
IUTACTHYECKOr0 M HHEPreTH4eckoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meilo3a,
OIUTOAOTBOPEHMSI, PAa3MHOKEHMS, HHIUBHIYaJbHOTO Pa3BUTUS OpraHU3Ma

(oHTOTCHE3)

YMeHne NpuMeHsTh MOJIyYEHHbIC 3HAHHS I OOBSICHEHHS OMONOIMYECKHUX
MPOLIECCOB M SIBJICHUH, M TNPUHATHS [PAKTUYECKUX PpEIICHUH B
MIOBCEAHEBHOM JKM3HU B LENAX 00ecreyeHns: 0e30I1acHOCTH CBOETO 370POBbs
U 3I0POBBSI OKPYXKAIOIINX JIF0/IEH, COOMIOEHNSI HOPM T'PaMOTHOT'O MTOBEACHUS
B  OKpyXalolled NpUpOIHOM  cpeae; IMOHMMaHWe  HeoOXOAMMOCTH
HCHOJIb30BaHMS JOCTHKEHUH COBPEMEHHOW OMONOrMM W OMOTEXHOJOTMH ISt

PalOHAJIBHOI'O MPUPOAOIIOIB30BAHUA

Vmenne peuate JOJIEMCHTAPHBIC TI'CHCTHUYCCKUC 3aJadd Ha MOHO- U




ILI/IFI/I6pI/IHH06 CKpCIIMBAHUC, CHCIIJICHHOC HACJIICAOBAHUC, COCTABJIATH CXCMbI
MOHOFI/I6pI/IHHOI‘O CKpCIIMBaHUA MJIA NPCACKA3aHUA HACICAOBAHUA TPU3HAKOB

Yy OpraHu3MOB

VYMeHHE BBINOIHATH J'Ia60paTOpHI)IC U TPAKTHUYCCKUC pa60T51, CO6J'IIOI[aTL

npaBuIIa Ipu padote ¢ yueOHbIM 1 J1ab0paTopHBIM 000pyI0BaHUEM

YMeHne KpUTHYECKH OLEHMBATh W HHTEPIPETUPOBATH HHGOPMALHUIO
OUOIOrMYECKOro CoJepKaHMs, BKIIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pazmuuablx  wcroynukoB (CMU, Hay4yHO-IOMyNsSipHBIE — MaTepHabl);
STHYECKHE ACIEKThl COBPEMEHHBIX HCCICAOBAaHHN B OWOJOTMH, MEIHIIMHE,

OHMOTEXHOIOIMH

10

YMeHue co3naBaTh COOCTBEHHBIC ITMCHbMEHHBIC M YCTHBIC COOOIICHUS,
0000111ast  OMONOTMYEeCKyl0 HWHGOPMAIMI0 W3 HECKOJIBKHX HCTOYHHUKOB,

T'paMOTHO UCII0JIB30BaTh MMOHATUHNHBIN arrapar OuoI0run

11 KJIACC

Kon
MpoBepPsieMOro
pe3yJjbTara

IIpoBepsieMble MpeAMEeTHBIE Pe3YIbTATHI 0CBOCHHUSI 0CHOBHO¥
00pa3oBaTeIbHOIl MPOrpaMMBbI CPeJTHEr0 001 ero 00pa3oBaHusl

CdopMHUpOBaHHOCTH 3HAHHUH O MECTE W POJIU OMOJIOTHU B CHCTEME HAYIHOTO
3HAaHUSl €CTECTBEHHBIX HAyK, B ()OPMUPOBAHHU COBPEMEHHON €CTECTBEHHO-
HAyYHOUW KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHHUS; O BKIIAJIE POCCHUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OWONOrHH; (HYHKIMOHATEHOU

T'paMOTHOCTH 4Y€I0BEKa JJId PEHICHUA )XKU3HCHHBIX 3a1a4

YMeHue pacKphiBaTh COACpKaHNE OHMOIOTMYECKUX TEPMHHOB M MOHSATHIA: BUJ,
TIOYJIANNASA, TeHOPOH, HBOIIONNS, ABIKYIIHE CHIBI ((PaKTOPHI) SBONIOLNY,
MPHUCIIOCOONICHHOCTh ~ OPraHW3MOB,  BHJ000pa30BaHUE,  DKOJIOTHYCCKUE
(dakTopbl, JKOCHUCTEMa, MPOMYIEHTHI, KOHCYMEHTBI, PEIYICHThI, IIeMH

MTATaHMsI, SKOJIOTHYECcKas MMpaMu/ia, OMoreonenos, onocdepa

YmeHne wusznaratb OHOJIOTHYECKHE TEOPUH (SBOMIOLMOHHAs Teopus Y.
HapBuHa, CHHTETHYECKas TEOPHs 3BOJIIOLUH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apomprmeBoro cxonacrea K.M. Bapa, uepenoBaHus T1aBHBIX HalpaBICHUNA U
myteit sBomonnu A.H. CeBepuioBa, yuenus o 6uocepe B.M. Bepraackoro),

OnpeACIATh I'PAHULIBI UX TPUMCHUMOCTH K JKMBbIM CUCTCMaM

Vmenne BJIAJICTh METOAaMU HAYYHOI'O ITO3HAHUS B OHoIoruu (HaGJ’IIO,Z[GHI/Ie u
OIMKUCaHUCEC XUBBIX CUCTCM, IPOLIECCOB U HBJ'IeHHﬁ; opraHu3anuysa 1 NpoBCACHUC
OHOIIOrHYECKOro 9KCIICPUMCHTA, BBIIBMJKCHUC  T'MIIOTE3BI; BBISIBJICHHUC
3aBUCUMOCTH MCXKAY UCCICAYCMbIMU BCIIMYNHAMU, 00BSICHEHHUE MOJTYYCHHBIX
PE3YJIbTATOB, HCIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, TeOpI/Iﬁ U 3aKOHOB,;

YMCHUE ACJIAaTh BbIBOJAbBI HAa OCHOBAHUH MOJYYCHHBIX pe3y.]'II)TaTOB)




YMeHHe BBIICNATH CYIICCTBEHHBbIC NPU3HAKH CTPOCHHS OHOIOTHYSCKUX
OOBEKTOB: BHJIOB, IOMYJISILIUN, MPOIYICHTOB, KOHCYMEHTOB, PEIyLICHTOB,
OMOreoIeHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOLECCOB HACIEACTBEHHOM
HW3MEHYUBOCTH, €CTECTBEHHOTO oroopa, BU1000pa3oBaHus,
HPUCIIOCOOJICHHOCTH OPTraHM3MOB, JCHCTBUS DKOJIOIMYECKUX (PAKTOpPOB Ha
OpPraHu3MBbl, T[EpeHOCa BEHICCTB M TIOTOKA SHEPrMM B IKOCHCTEMaX,
AQHTPOINOreHHBIX M3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH, KPyroBOpOTa

BEIIIECTB U OMOreOXMMHYCCKUX IIMKIIOB B Onocdepe

YmMmenue MNPUMCHATH IIOJTYYCHHBIC 3HAHUA JIA 06’LSICHGHI/IH 6I/IOHOFI/I‘ICCKI/IX
IIPOLIECCOB W SIBJIGHUM, I IPUHATUS IPAKTUYECKUX PpEUICHUM B
MIOBCETHEBHOM JKM3HU B LIENAX oOecredeHus 0e30MacHOCTH CBOETO 370POBBS
U 37I0POBbsI OKPYKAIOITUX JTFOACH, COOJIIOIEHNST HOPM IPAaMOTHOTO TTOBEICHMUS
B OKpYXalolled NpPUPOIHOM  cpele;, IOHMMaHUE  HEOOXOJAUMOCTH
UCIOJIb30BAHMSI JIOCTHKCHUN COBPEMEHHOH OHMOJIOTMH JUIS PalMOHAIbHOIO

MIPUPOIOTIONIb30BAHUS

YMenue peuaTts 3JIEMECHTAPHBIC OMOJIOrMYecKre 3aaa4u, COCTaBJIATH CXCMBI

IepeHoca BEIIECTB U HHEPTUH B IKOCHUCTEMAX (IIETTH TTUTAHHU)

YMeHne BBINONHATH J1a00OpaTOpHBIE W TPAKTHYECKHE PabOTHI, COONIOIATH

MpaBuiIa npu padore ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM

YMeHHe KPUTUYECKH OICHHBATh W HHTEPIPETUPOBATH HH(MOPMAIUIO
OMOJIOTMYECKOTO COJICPKAHUS, BKIIIOYAIOIIYIO TICEBJIOHAYYHbBIC 3HAHUS W3
pasmuuabelx  ucrouHnkoB (CMMU, Hay4dHO-TIOMYJSPHBIE  MaTepHaIbI);
paccMaTpuBaTh TIO0ANbHBIE HSKOJOTMYECKHE TNPOOJIeMbl COBPEMEHHOCTH,

(hopMHPOBATH 110 OTHONIEHUIO K HUM COOCTBEHHYIO MTO3HUIIHIO

10

YMeHue co3aaBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHMS,
0000mIast Owmonornyeckyro WH(GOPMAIMIO W3 HECKOIBKHX HMCTOYHUKOB,

TPaMOTHO HCIIONIb30BATh TIOHATHITHBIN anmapaT OHOIorun




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 371€MEHT CO/IEPKAHUS

1

buonorus kak Hayka

11

Buonorust — Hayka o xuBo# npupoze. Pons 6uonoruu B GopMupoBaHNH COBPEMEHHOM

Hay4YHOW KapTHHBI Mupa. CrucreMa OMOIOTHYecKX HayK

1.2

Meronsl TO3HAHHS JKUBOW TpUPOABI  (HAOMIOAEHHWE, HKCIEPUMEHT, OIKCaHHE,

u3MepeHue, Kinaccuukanus, MOACIMPOBaHUE, CTATUCTHYECKAsE 00pabOTKa JTaHHBIX )

JKuBble cuCTEMBI M UX opraHusanus

21

XKusbie cucrembl (OuocHcTEeMBI) Kak IpeAMeT wu3ydeHus Ouonoruu. CBoiicTBa

OMOCHCTEM U MX Pa3HOOOpa3He

2.2

YpoBHH  oOpraHuzanmy  OMOCHUCTEM:  MOJEKYJISPHO-TEHETHUECKUH,  KJIETOUYHBIH,

OpraHU3MeHHBIH, MOMYJISIIHOHHO-BHIOBOM, YKOCHCTEMHBIH, OrnochepHbIii

XHUMHUYECKAN COCTAB U CTPOEHUE KIIETKU

3.1

XUMHAYECKUI COCTaB KJIETKHU. XUMHUYECKUE 3JIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIEMEHThI. BoJla M MuHepasbHble BemiecTBa. DYHKUMM BOABI M MUHEPAIbHBIX

BerecTB B kierke. [TogaepikaHne 0cMOTHYECKOTo OanaHca

3.2

benmkn. CoctaB u crTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
Hezamenumble ¥ 3aMeHUMBIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHH
CTPYKTYpPBI OEIKOBOWH MOJEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTYpa). XUMHYECKUE CBONCTBA OeKkoB. bronornueckue GyHKIUNA OCTIKOB.

®depmenThl — Ouonornveckue katamm3atopbl. CTpoeHUe (epMeHTa: aKTUBHBIN IICHT,
cyOctpatHas cremupudaoctb. Kodepmentsl. Butamunbl. Otinumst (epMeHTOB OT

HCOPraHM4ECKNX KaTajinu3aToOpOB

3.3

YraeBogel: MoHOcaxapuapl (TIIOKO3a, pHOO3a W JIE30KCHPH003a), AMcaxapuibl
(caxapo3a, akTo3a) W TOJTHCaXapuael  (KpaxMmay, TJIMKOTeH, IIEJUII0JI03a).
Bronoruueckue GyHKUUHU YTIEBOIOB.

Jlumupaer:  TpuraHMmepunsl, crepounsl, (ochomumuasl. ['mapodmbHO-THAPOPOOHEIS
cBoiictBa. buonornyeckne ¢yHkuun munuaoB. CpaBHEHWE YIIIEBOAOB, OEIKOB U

JUINUIO0B KaK HCTOYHUKOB SHEPTUHU

3.4

Hyxneunossie kucnotsl: JIHK nu PHK. Hykneotuabl — MOHOMEpPBI HYKIEHHOBBIX KUCIOT.

Crpoenue u ¢pynkuuu JJHK. Crpoenne u pynkunu PHK. AT®: ctpoenue u ¢pyHkiuu

3.5

Huronorus — Hayka o kierke. Knerounas teopusi. MeToabl U3y4eHUs KJIETOK

3.6

Knerka xak OCI0CTHAA XHUBast CUCTEMaA. O6H_II/I6 MMPU3HAKU KJICTOK: 3aMKHYTAas HAPYXHasd

MemOpana, monekynsl JJHK xak renernueckuii anmapar, cucteMa CUHTe3a Oefka

3.7

Tunsl KJIETOK: dyKapuoTHYecKas W Tpokapuorhyeckas. OCOOSHHOCTH CTPOCHHS
MIpOKapuoTH4ecKoil kieTku. Kierounas creHka Oakrepuii. CTpoeHUE SyKapHOTHYECKOU

kierku. OCHOBHBIC OTJIMYUS PACTUTENBHOM, )KUBOTHOW M TPUOHON KIIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsI CTCHKA, TIMKOKAJIUKC, UX (PYHKITHUH.
[Tna3smatuueckass MemOpaHa, e€ cBoiictBa W (yHkimu. [luToruasma m e€ opraHOMIBL
OnHoMeMOpaHHBIE OpraHOMIBI KIETKH: 3HAomiaasmatudeckass cerb (OIIC), ammapar
TlNonpmxu, muzocomsel. [1omyaBTOHOMHBIE OPTaHOMABI KIETKH: MUTOXOHJPUM, TLIACTUJIBI.
IIpoucxoxaenne MUTOXOHIpUi U TutacTuA. Bunel mmactun. HememOpanable opraHouIs!
KJIETKU: pHOOCOMBI, KIETOYHBIH UEHTP, PECHUYKH, KTyTHKH. DYHKIUM OpraHOMIOB

KJIeTKU. Britouenns

3.9

Anpo — perymaropueiii ueHtp kierku. CrTpoeHue sapa: sjepHas 000JIOUKa,

KapUoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BELIECTB B KIETKE

KusueneareabHOCTh KIIETKH

4.1

OOMen BemiecTB, WM MeTabonmu3M. AccHUMWIAIUS (TUIACTHYECKUH OOMeH) W
TUCCUMUIIAIMS  (SHepreTuyeckuii oOMeH) — JIB€é CTOPOHBI €AMHOrO Ipoliecca
Merabonu3ma. Tumbel oOMeHa BellecTB: aBTOTPO(QHBIM W TerepoTpodHbIid. Ponb

(hepMeHTOB B 0OOMEHE BEII[ECTB U TPEBPAIICHHH YHEPTHH B KIIETKE

4.2

®dorocunte3s. CeeroBas u TeMHOBas (a3wl QorocuHTe3a. Peakimu QoTocuHTE3a.
OddexkruBHOCTh poTOCHHTE3a. 3HaUeHHEe (DOTOCHMHTE3a IS KU3HU Ha 3emiie. BiausHue
YCIOBUI cpenbl Ha (OTOCMHTE3 W CIOCOOBI IMOBBHIMIEHHS €r0 MPOAYKTHBHOCTH Y
KyJIbTYPHBIX PaCTEHU.

XeMocuHTe3. XeMOCHHTE3UPYoIpe OakTepuu. 3HaUeHUEe XEMOCHHTE3a JUIs JKHU3HH Ha

3emie

4.3

OHepreTruecknii oOMEH B  KIeTke. PacleruieHue  BeIIeCTB, BBIICNCHHE |
AKKyMYJIMPOBaHHE SHEPTUU B KIETKE. JTambl dHEpreTHdeckoro odmena. [nukonus.
bpoxenne wu ero Buapl. KucmopomHoe oOKHWCIeHWE, WIH KIETOYHOE JIBIXaHUE.

O} heKTHBHOCTL PHEPTETHIECKOT0 0OMEeHa

4.4

Peakmmun MatpmaHoro cuHTe3a. I'eHermdeckas wHopmarmsa un JHK. Peammzamms
TeHETHYEeCKOH WH(pOpPMAlMd B KJIETKEe. [ eHeTHMYecKW KOoa M €ro CBOWCTBA.
Tpanckpurmmss — wMatpuudbli cuHTe3 PHK. Tpancmsamums — OwmocuHTe3 Oernka.

KomupoBanne amuHOKHCHOT. POtk pubocoMm B OnocuHTE3e Oemka

4.5

Hexnerounsie ¢opmbl xu3Hu — Bupycel. Hcropus otkpbeitust BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U KHU3HESITEIFHOCTH BUPYCcoB. bakTeprodaru.
bonesnn pacteHuii, JKUBOTHBIX U 4YEJIOBEKA, BBI3bIBA€Mble BHUpycamMu. Bupyc
nvMMmyHonedunura demoBeka (BUY) - BosOymurens ClIIM[la. Ilpodumakruka

pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUN

PasMHoxeHne u HHIANBUAYAJIBbHOC Pa3BUTUC OPIraHU3MOB

5.1

Kiterounplii iK1, WM SKU3HEHHBIA TUKT KieTku. MHTepdaza m muros. Ilpormeccsr,
nporekatone B uHTepdase. Pemnmkauus — peakuuss matpuuHoro cuuresa JIHK.
CrpoeHue XxpoMocoM. XpOMOCOMHBIN HaOOp — KapuoTHil. JUIUIOnHbIN U TarIonIHBINA
XpOMOCOMHBIE Ha0Opbl. Xpomatuabl. LluTomormueckrue OCHOBBI PAa3MHOXKEHHS U

UHAWBUAYAJILHOI'O pa3BUTHUA OPraHU3MOB.




I[eJ'IeHI/Ie KICTKHN — MHTO3. CTa,H,I/II/I MHUTO3a. Hpoueccm, MPpOUCXOAAINIME HA PA3HBIX

CTaausax MHUTO3a. Buonorndyeckuit CMbICI MHTO3a

5.2

@opMBl  pa3sMHOKEHHsI OpraHM3MOB: Oecmonoe © TojoBoe. Buasl OGecnomoro
pa3MHOKEHHs:  JeleHHE HaABOE, T[OYKOBAaHME ONHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHWe, BETEeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHHUPOBAaHHE

OpraHu3MoB, €ro 3Ha4CHUEC Jid CCICKIINU

5.3

[onoBoe pa3MHOXKEHHUE, €ro OTIUYHUS OT OECIIONoro.
Metio3. Craguu meiio3a. [Ipormecchl, mpoucxoasmme Ha cTaausx meriosa. [loBemxenue

xpomocoM B Meiioze. Kpoccunrosep. buonornyeckuii cMbIch 1 3HaUeHHE Meiio3a

5.4

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE XKemne3bl:
CEMCHHUKN W SWMYHUKH. O6pa3OBaHI/Ie U PA3BUTUC IIOJIOBBIX KIJIETOK — TaMeET
(ciepmaro3onj, sifliekiIeTka) — crepMmaTorenes u ooreHe3. OCOOEHHOCTH CTPOCHHS

SHIEKIIETOK U criepMaTo3ou1oB. OmnonorBopeHue. [lapreHorenes

5.5

WunuBuayanpHOe pa3BUTHE (OHTOTeHE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanel  SMOPHOHAJIBHOTO Pa3BUTHS y TIO3BOHOYHBIX JKHBOTHBIX: JpOOJIEHHE,
racTpyJIsnus, OpPraHOT €HES. IMocTamMOproHaIBHOE pa3BuUTHE. Tunbl
ITOCTAIMOPHOHATIBFHOTO PA3BUTHS: MPAMOe, HelpsMoe (JTUYrHOYHOE). BiansHue cpenpl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHMs: CTPOECHHE CEMEHH,

cTaguu pa3sBUTUA

HacnencTBeHHOCTh M N3BMEHIMBOCTH OpraHu3MoB

6.1

Ilpenver u 3amaun TeHETHKU. VcTopusa pa3BUTHA TEHETHKU. Bkiaj poccuiickux u
3apyOeXHBIX YUYEHBIX B Pa3BUTHE T'€HETHKH. MeToabl TeHeTHKH (THOPHIONIOrnYecKui,
UTOTEHETUIECKHH, MOJIEKYIAPHO-TeHeTH4Yecknii). OCHOBHbBIE T€HETUYECKHE TOHSITHSL.

I'enermueckas CHUMBOJIMKA, UCIIOJIb3yEMada B CXEMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACIICNIOBAHHMS NPU3HAKOB, YCTaHOBICHHbie [. Menjaenem.
MoHorubpumHOe CKpelMBaHue. 3aKOH eNWHOOOpa3nus THOPHIIOB IEPBOTO ITOKOJICHHS.
[IpaBuio TOMUHUPOBaHUS. 3aKOH paCIIEIICHUS MPU3HAKOB. [ MITOTE3a YUCTOTHI TaMeT.
[MosHOE W HEeMOIHOE TOMUHUPOBAHHUE.

JluruOpumHoe CKpelmMBaHHWE. 3aKOH HE3aBHCUMOIO HACICAOBAHHS MPU3HAKOB.
[{uToreHernvyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpPEIIMBAHUSA.  AHaJIM3HPYIOIIee
ckperuBanue. Vcrmonb30BaHWE aHATM3UPYIOIIErO CKPEIIMBAHUS JUIS  ONpeelCHHS

T€HOTHIIa 0CO0H

6.3

CLIGHJ'ICHHOG HAaCJICAOBAHUC TPU3HAKOB. PaGora T. MopraHa o CHCIUVICHHOMY
HaCJICJOBAHWIO T'CHOB. HapymeHI/Ie CHCIJICHUS TCHOB B PE3YyJIbTATC KPOCCHUHTOBEpA.
XpOMOCOMHaSI TEOpUs HACICACTBCHHOCTHU. ['enernueckue KapThI.

I'eneruka moa. XpOMOCOMHOC OIIpeACIICHUC T10J1a. AYTOCOMBI 1 MOJIOBBIC XPOMOCOMEI.
I'omoramernsie u rereporaMeTHbiC OPraHU3MbI. HaCJ'Ie,I[OBaHI/Ie MPHU3HAKOB, CLCIJICHHBIX

C II0JIOM

6.4

M3MeHYnBOCTbD. BI/II[LI U3MCHYMBOCTU: HCHACJIICACTBCHHAsA MW HACJICACTBCHHAs. Poms




Cpcanl B HCHACJICACTBCHHOM HM3MEHUYHBOCTH. XapaKTepI/ICTI/IKa MOI[I/I(l)I/IK&HI/IOHHOfI
HU3MCHYMUBOCTH. BapHaHHOHHLIfI paa WU BapuallMOHHAasA KpuHBasd. HopMa pcakunn
IIpHU3HAKa. KonnuecTBeHHEBIC M KAYECTBCHHEIC IMMPU3HAKW U UX HOpMaA PCAKIIUU. CpoiicTBa

MOU(DUKAIIMOHHON N3MEHUNBOCTH

6.5

Hacnencreennas, WU TEHOTUIINYECKAS, U3MEHUYUBOCTb. KombunatusHas
M3MEHYMBOCTb. Mei03 M MOJIOBOM TpollecC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTH.
MyranonHass W3MEHYMBOCTh. Kiaccudukanusi MyTauuii: TeHHbIE XPOMOCOMHBIE,
reHoMHble. YacToTa ¥ TOpUYMHBL MyTauuii. MyTtareHHsle (akTopbl. 3aKOH

TOMOJIOTMYECKUX PAJOB B HAacleACTBEHHOW n3mMeHnunBoctd H.W. BaBunosa

6.6

l'enernka dwenoBeka. Kapuortmn demoBeka. OCHOBHBIE METOABI TCHETHKH YEIOBEKA:
IeHEaJIOrMUeCKUi, OJIM3HEIIOBBIN, IUTOMCHETUYCCKHUM, OMOXUMUYCCKUM, MOJICKYJISIPHO-
TeHEeTUYCCKHUH. CoBpemeHHOE OTIpEJIeNICHUE TEHOTHUTIA; TTOJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TE€HOTUIIMPOBAaHWE, B TOM uKcie c mnomombio [I[P-ananuza.
Hacnencreennnie 3a001eBanus YeTOBEKA: TEHHEIE O0JE3HHU, OOIE3HN ¢ HACIIEACTBEHHON
MIPENPaCIIONOKEHHOCTRI0, XPOMOCOMHBIE Ooje3Hrn. CoMaTHYeCKHue W TEeHEepaTHBHEIC
MyTanuy. IIpUHIMIBL 3I0POBOrO 00pa3a JKU3HU, IWATHOCTUKH, NPOQUIAKTHKH H
JEUEHNUS TEHETHYEeCKHX OoyiesHell. MenmKo-TeHeTHIeCKOe  KOHCYJIBTHPOBAHUE.
3HaueHHEe MEOUITMHCKON TEHETUKH B TPENOTBPAICHUM W JICYCHUH TeHETHYCCKHUX

3a00JIeBaHMi YeIoBeEKa

Cenexnust oprann3mMoB. OCHOBBI OHMOTEXHOJIOT I

7.1

Ceneknus Kak HayKa W Mporiece. 3apoxkACHHUE CeJISKINK 1 qoMecTukamnus. Yuenne H. .
BagmioBa o 1eHTpax MpoOUCXOXKAECHUS U MHOr000Opa3us KyJIbTYPHBIX pacTeHuil. LleHTps

MMPOUCXOXKIACHUA JOMAIIHUX XUBOTHBIX. COpT, nmopozaa, mrraMmm

7.2

CoBpeMeHHBIE METOIbI CENeKIIMU. MacCOBBIM U MHIMBUAYaJIbHBIH OTOOPHI B CENEKLUN
pacteHui W >KMBOTHBIX. OueHKa 3KcTepbepa. BanM3kopoacTBEHHOE CKpelMBaHHE —
nHOpuauHr. Yncras muaus. CKpelBaHue YUCTHIX JMHUM. I'ereposuc, umu rubpuanas
cmra. HeponcTBeHHOe ckperuBaHue — ayropuanHar. OtaanéHHas rudpuan3anus u eé
ycnexu. VCKyCCTBEHHBIH MyTareHe3 M IOJy4YE€HHE MOIUIUIONAOB. JlOCTHXKEHUS

CCIICKIIMHU paCTCHHﬁ, JKUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAas HHXKEHEepusa. OTambl CO3JAaHUS
pexomOunantHo JIHK w TpancreHHsix opranmsmoB. KierouHas WHXeHepus.
Knerounsle KynbTypbl. MHUKpPOKIOHAJbHOE pa3MHOXEHHE pacTeHuil. KioHupopanue
BBICOKOIIPOAYKTHBHBIX  CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHUE U

strueckue npodnemsl. MO — renernuecku MOAX(GUIUPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IeP:KAHUS

1

DBOJIIOLIMOHHAS OUOJIOrUS

11

3BOJ’IIOLII/IOHHa$I TCOpUAa U €€ MeCTO B OHOJIOTHH.




CBugerenscTBa HBoMonuu. [lameoHTomornyeckue: MOCAEAOBATENBHOCTh TOSBICHUS
BHJIOB B MaJICOHTOJIOTMYECKOM JICTOIMUCH, IepeXxoaHble (Gopmbl. buoreorpaduueckue:
CXOICTBO M paznuuue (ayH u (JIop MaTEPUKOB U OCTPOBOB. DMOPHOIOTHUYECKHE:
CXOJICTBA W pa3iuyusi SMOPUOHOB pa3HBIX BHJOB ITO3BOHOYHBIX. CpaBHUTEIBLHO-
AHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYAMMEHTApHBIC OpPTraHbl, ATaBU3MEIL.
MornekyasapHO-OMOXUMUYECKUE: CXOACTBO MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX

MeTab0INIECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomonnonHas Teopus Y. Jlapsuna. Ilpeamoceliku BO3HMKHOBEHHS JapBHHHU3MA.
JBrokyniue Cuiibl SBOMIONMHM BUJOB o JlapBuHy (M30BITOUHOE pa3MHOXKEHHE MpU
OrPaHNYEHHOCTH PECYPCOB, HEONPEAENEHHAs N3MEHUNBOCTh, O0pb0a 3a CyIIecTBOBaHMUE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus 3Bomonnu (CTD) u ocHOBHBIE €€ monokeHns. MUKPO3BOTIOIHS.

TTonynsuusa kak eIMHUIA BUIA U 3BOJIIOLIMU

14

JBwxymye cuisl (haKkTopsl) 3BOIIONUH BHUIOB B Iprpoae. MyTarMoHHBIA Tporece u
KOMOMHATHBHAS U3MEHYMBOCTb. [lOMynsiuOHHbIE BOJTHBI U Jpeiid reHoB. M3omsus n
murpanus. EcrecTBeHHBIH 0TOOp — Hampapisironmi  ¢daktop dBoironun. DopMel
€CTECTBEHHOT0 0TOOpA.

[IpucriocobmeHHOCT,  OpPraHM3MOB  Kak  pe3ynbrar  sBomonud.  lIpumepst
MIPUCIIOCOOICHHH Y OpraHu3MoB. ApomMop¢03bl U UAMOAIAII TALIHH.

Bun u BumooOpaszoBanue. Kpurepuu Buma. OcHoOBHbIE (OpMbI BHI000pa30BaHUS:

reorpaduyeckoe, IKOIOTHIECKOE

1.5

MaxposBomorusi. @opMbl 3BONMIONUY: (QUIIeTHYECKAs, JUBEPICHTHAS, KOHBEPTCHTHAS,

mapaiensHas. HeoOpaTuMocTh 3BOTIONNN

Bo3aukHoBeHHE 1 Pa3BUTUC )KU3HU HA 3emie

21

JloHayuHble IPENCTaBICHUS O 3apOXKICHUN JKU3HU. HayuHble THIIOTe3bl BOSHUKHOBEHUS
XKU3HM Ha  3emse: a0WOoreHe3 M MaHCHEPMMA.  XUMHUYECKas  IBOJIOLMA.
OKCIepUMEHTAIbHOE IOATBEPKACHUE XHMHUYECKOM »HBomounu. HavanbHbele 3Tambl
ononornueckor sBomonmu. ['mmoresa PHK-mupa. llepBeie KieTkH W WX HBOIOIUS.

dopMHUpOBaHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB

2.2

PazButne xm3Hm Ha 3emiie mo d3paM u TepuonaM. Katapxeit. Apxelickas u
mpoTepo3oiickas dpel. Ilameo3oiickas 3pa u e€ mepuoapl: KeMOPUNUCKAN, OpJOBUKCKHIA,
CHWIYpPUICKUN, JEBOHCKHM, KaMEHHOYTOJbHBIM, mHepMckuil. Me3o3oiickas 3pa u eé
[IEPUO/JIbl: TPUACOBBIM, FOPCKUM, METOBOM.

Kaitno3olickass spa u e mnepuoAbl: HaJEOr€HOBBIM, HEOrE€HOBBIM, AHTPOIOICHOBBIN.
XapakTepuCcTHKa KIMMaTa M TeoIOTMYecKHX IporeccoB. OCHOBHBIE ATalbl IBOIIOLUU
PacTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop¢o3bl y pacTeHHi u )kUBOTHBIX. [losiBNeHue,

PAaCUBET U BBIMUPAHUEC I'PYIIIT ) KUBBIX OPraHU3MOB

2.3

Cucrema OPraHruvYCCKOro Mrupa Kak OTpa>KCHUC 3BOJIIOLIUH. OCHOBHBIE CUCTEMATHYCCKHE




TpyHIbl OPTaHU3MOB

2.4

OBononMs.  YelnoBeKa. AHTpOIONIOTHS Kak Hayka. Pa3BuTue mpeacTaBiIeHM o0
MIPOUCXOXKJICHUM uelloBeka. MeTonsl M3ydeHHs aHTpororeHeza. CXoacTBa M pa3nuyus
yenoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeIOBEKa.

Hewkymme cunbl (pakTtopsl) aHTpororeHesa. HacnmencTBeHHass H3MEHUYMBOCTH U
ecTeCTBeHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HU, W3TOTOBIICHUE OPYIAHMH Tpyaa,

MBIIUICHUE, pE€Yb

2.5

OCHOBHBIC CTAIUU W BETBU JBOJIOLUN YEIOBEKA: aBCTPAJOMHUTEKH, UEIOBEK yMETBIiA,
Yenosek npsmoxonsaumi, Yenoek Heanaepraibckuid, YenoBek pasymubiid. Haxonku
HCKOIAEMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUs, OOJACTh PacCIpPOCTpPaHEHUs, 00hEM

TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUS

2.6

Uenoseueckue packl. OCHOBHBIE OONBIINE Pachl: eBpoIconHas (eBpa3uiickasi), Herpo-
aBcTpayiouaHasi (dPKBaTOpPHAJIbHAS), MOHTOJOUIHAA (a3MATCKO-aMepHKaHCKasi). UepThl
MIPUCIIOCOOJIEHHOCTH TIPE/ICTABUTENEH YEeTOBEUYECKUX pac K yCIOBHSIM CYIIECTBOBAHMSL.

EmnnacTBO wenoBeuecknx pac. Kpuruka pacuzma

Opranu3Mbl U OKpy>Katomias cpena

3.1

Okonorusi Kak Hayka. 3allaud W pasfieNbl OKOJNOrMH. MeTombl 3KOIOTHYECKUX
HCCIIETOBAHMMA. DKOJIOTHIeCKoe MUpoBo33peHue. Cpeasl OOMTaHUS OpTraHU3MOB: BOJTHAS,

Ha3€MHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornueckue ¢akropsl. Knaccubukaims sxogoruueckux (HakTopoB: aOMOTHYECKHE,

OMOTHYECKHE U aHTPOIOTeHHEIE. JleficTBHe aKoIorndYecknx (hakTOpOB Ha OPTaHU3MBI

3.3

Abuornaeckne  (pakTOpBI:  CBET, TeMmIepaTrypa, BIaKHOCTE. DoromepuomusM.
IIpucmocobiieHnss OpraHu3MOB K ICHCTBHIO aOMOTHUYECKHUX (akTopoB. buomornmueckue

PUTMBI

3.4

buotnueckue Qakropsl. Buasl OHOTHYECKMX  B3aWMONEHCTBHIA: KOHKYpEHITHS,
XUIIHAYECTBO,  [MapasuTH3M,  MYTyaju3M, KOMMEHCAIN3M  (HaxXJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIIN3M, HEUTpaln3M. 3HaUeHHEe OMOTHYECKUX B3aMMOICHCTBUI

JUTS CYIIIECTBOBAHHS OPTaHU3MOB B TIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOru9IecKue XapaKTCPUCTHUKH TOIYJIAIUHA. OCHOBHBIC MOKa3aTelIH MOITYJIAU U
YHUCJICHHOCTD, IJIOTHOCTDH, POXIAA€EMOCTb, CMEPTHOCTL, IPUPOCT, MUTpPALUA. I[I/IHaMI/IKa

YHCJICHHOCTH MOMYJISIINU U €€ peryssiuus

COO6H.I€CTB3. 1 3KOJIOTUYCCKHUE CUCTCMBI

4.1

CooOmiectB0  opraHu3mMoB  —  Ouoneno3. CTpykTypsl  OHOLlEHO3a:  BHJIOBaf,

MIPOCTpaHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHanTel. CBs3u B OHOIIEHO3E

4.2

OKOJIOTHYECKHUE CHCTEMBI (SKOCI/ICTQMLI). TlonstTne 00 3KOCUCTEME U 6I/IOFGOI_IGHO36.
(DYHKLII/IOHaJ'IBHBIC KOMITOHCHTBI 3KOCUCTEMbL: NPOAYLUCHTBI, KOHCYMCHTLI, PCAYILICHTHI.

KpyroBopot BemiecTB 1 MOTOK SHEPTUH B 3KocucTeMe. Tpodurdeckue (MUILEBbIe) YpOBHU




sKocuctemsl. IluieBbie menu ¥ cetd. OCHOBHEIC ITOKA3aTEIU YKOCHUCTEMBI: 6HOMacca,
OpoayKIUs. DKOJIOTHYCCKHUE nupaMyanl: IMIPOAYKIOHUH, YHUCICHHOCTH, OHMOMACCHI.

CBolicTBa 9KOCUCTEM: YCTOMYUBOCTD, CAMOpErysnus, pa3sutue. CyKieccus

[Ipuponueie sKoCHCTEMBI. ODKOCHCTEMBI 03€p U peK. OJKocHcTeMa XBOWHOIO WIH
HIMPOKOIMCTBEHHOIO JIeca.

AHTPONOr'eHHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTeMBl. buonornueckoe u

43 XO3UCTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
Buopaznoobpasue kak akrop ycToHYMBOCTH dKocucTeM. CoxpaHeHUe OMOTOTHYECKOro
pasHooOpasus Ha 3emite
VYuenne B.M. Bepnaackoro o Ouoctepe. I'panuibl, coctaB U cTpykTypa OHOChEpHI.
XKusoe BemectBo u ero ¢GyHkuuu. OcobeHHOCTH Oumocdepbl Kak TII00aTEHON
4.4 9KOCUCTEeMBI. JlnHamMHuueckoe paBHOBeCHE W oOpaTHas CBsizb B Ouocdepe. KpyroBopots
BEIICCTB M OMOr€OXMMHUYECKUE IUKIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAJIbHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH
UenoBeuectBo B Ouochepe 3emin. AHTPONOreHHbIE H3MEHEHHS B Ouocdepe.
A5 I'moGabHBIE YKOIOTHIECKUE TPOOITIEMBL.

OcHOBa pPaNMOHATIBHOTO YIPABIICHUS MPUPOAHBIMUA PECYpCaMH W WX HCIIOIb30BaHUE.

JocTmkenus OMOIOTHN U OXpaHa MPUPOIBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



