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HHOACHUTEJIBHAA 3AIIUCKA

PabGowas  mporpamma  yuebHoro  mpeamera  «buonorms»  (mpeamerHas — o0nacTh
«EcTecTBeHHOHAay4HbIE TIPEIMEThI») Ha YPOBHE CpeaHEro o0Iero oopa3oBaHUsl COCTaBJIEHA HAa OCHOBE
TpeboBanmii kK pe3ylibTaTaM OCBOCHHS NPOTPaMMBI CpeAHero obmero obpazoBanus DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTeILHOIO CTaHaapTa cpeaHero oomero oopazosanus (nainee — @I'OC COO),
®denepallbHON 00pa3oBaTeNbHONW MPOTpaMMBI CpeqHero obmero obpazoanust (naiee — GOIl COO),
®enepanibHOll paboueil mporpammbsl o yueOHOMY mpenmety «buonorus» 0a30Bblii ypoBeHb (nayiee —
OPII «buonorusi»), a TakKe OPHUCHTHPOBAaHA Ha IEJEBBbIC MPUOPUTETHI, CHOPMYIHPOBAHHBIC B
denepanbHOl paboueil mporpaMme BOCIIUTAHUS.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «bHOJIOI'USD»

buonorus Ha ypoBHe cpeaHero o0rmiero o0pa3oBaHusi 3aHUMaeT BaxkHoe Mecto. OHa obecrieunBaeT
dbopMupoBaHre y oOydarolmuxcs MpeACTaBICHUIl O Hay4YHOH KapTHMHE MHpa, pacliupseT u o0oOiaeT
3HaHUA O KMBOM IpUpoOJEe, €€ OTIMYMUTEIbHBIX IPU3HAKaX — YPOBHEBOM OPraHM3allMd U 3BOJIIOLMH,
co3MaéT YCIOBUS [UJIs: TIO3HAHUS 3aKOHOB JKMBOM MPHUPOAbI, (HOpMUpOBaHUS (YHKIIMOHATHHON
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W 0e30macHOro o0pa3a >HU3HU, JKOJOTMYECKOTO MBIIICHUS,
LHEHHOCTHOTO OTHOUIEHUS K dKUBOU IPUPOJE U YETOBEKY.

Bonbioe 3nauenne OMOJIOTHSI UMEET TAKKE AJid pCHICHUA BOCIIUTATCIIBHBIX W Pa3BUBAIOINX 3a1a4
cpenHero oOmero oOpa3oBaHHs, colManu3aluu oOywaronuxcsa. M3yuenue Ouonoruu oOecreurBaeT
yCJI0BUA IJIA q)OpMI/IpOBaHI/ISI HHTCIUICKTYAJIbHBIX, KOMMYHHUKAIITMOHHBIX U I/IH(i)OpMaIII/IOHHBIX HaBBbIKOB,
ACTETHYECKON KYNbTYpPbI, CIIOCOOCTBYET MHTErpalliyd OWOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMU U3
JpYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3MKH, XUMHUHU U Teorpaduu. Ha3zBaHHbIE MONOKEHUS O
npeaHa3HayYeHUH y4eOHoro mpenmera «bHOJOTUS» COCTaBWIIM OCHOBY JUIsl ONpEAENeHHUS MOJIXOIO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €T0 COAEPKAHMSL, IPEICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p comepxanus yueOHOTO npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TTO3UIIHIA
KYJIbTYpOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYaIOIIHUECs TOJDKHBI OCBOUTH 3HAHUS U
yYMEHHMsI, 3HaYuMble Al (OPMUPOBAHUS OOIICH KYyIbTYphI, OMPEACNSIONINe aJeKBaTHOE IOBEICHHE
YEJIOBEKa B OKPYKAIOIICH MPUPOIHON cpesie, BOCTPEOOBaHHbBIE B MMOBCEHEBHON KM3HU M TTPAKTUUECKON
nestenbHOCTH. Oco0oe MeCTO B ITOM CHUCTeMe 3HaHHMM 3aHMMAIOT SJEMEHTHI COJAEpIKaHHs, KOTOpbIe
CIIy»aT OCHOBOM IJisi (DOPMUPOBAHUS MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHE
MUpPa W IICHHOCTHBIX OpPHUEHTAIUSAX JMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3allUd OHOJIOTHMYECKOTO
o0OpazoBaHusl.

CTpyKTypHpOBaHHE COAEpKaHUS yueOHOTO MaTepuaia B IporpaMMme 1o OWOJIOTHH OCYIIECTBIIEHO
C y4€TOM MPHOPUTETHOIO 3HAUEHUS 3HAHUM 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX JKUBOM MPHUPOABI, O €€
YPOBHEBOU OpraHM3alliil W SBOJIONUH. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOTO MpeaMera
«buonorusy» BeIIENIEHBI CIENYIONME CoAepKaTeabHble JIMHUH: «buosorus kak Hayka. MeToIbl HAy9HOTO
no3HaHus», «Knetka kak Ouonornyeckass cucremMa», «OpraHm3Mm Kak OHOJOTHYECKas CHUCTeMay,
«Cucrema U MHOroo0Opasue OpraHh4YecKOoro Mupa», «IBOJIOIUS KUBOH MPUPOABD», «IKOCHCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTU».

HEJIN U3YYEHUSA YYEBHOI'O IPEIMETA «BHOJIOT' US»

Ilenp wu3yueHuss yuyebHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00YJarOIUMUCS 3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHATBHON OpraHHU3aIMH KUBBIX CHCTEM Pa3HOTO paHTa
U TIpUOOpETeHHe YMEHHI HMCIIONIBb30BaTh ATH 3HAHUS JIJISl TPAMOTHBIX JCWCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOIBI ¥ PEIICHHSI PA3TUIHBIX KU3HEHHBIX MPOOJIEM.

Joctuxenne menu u3ydeHuss ydeOHoro nmpenmera «buomorus» Ha 0a30BOM  ypOBHE
oOecrieunBaeTCs PeIIeHUEM CIISAYIOIINX 3a1ay:

1) ocBocHME OOYYAIOUIMMHUCSA CHUCTEMbI 3HAHHH O OMOJOTMUYECKHX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIIOTe3aX, MPaBWJIAX, CIYXKAIIUX OCHOBOH I (hOPMHUPOBAHHS TPEICTABICHHUHA O
€CTECTBCHHO-HAYYHOW KapTHHE MHUpPa, O METOJaX HAYYHOTO IO3HAHUS, CTPOCHHH, MHOTO00pasuu u
OCOOCHHOCTSX )KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIluH, BEIIAIOIINXCS OTKPBITHSIX M COBPEMEHHBIX
HCCIICIOBAHUAX B OHOJIOTHH;



2) dopmupoBaHne y O0OYYaIOIIUXCS ITO3HABATENIBHBIX, HHTEIUICKTYyalbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHAM3a JaHHBIX O MyTSAX PAa3BUTHUS B OMOJIOTMU HAy4YHBIX B3TJISIOB, UACH U
IO/IXO/IOB K M3YYCHUIO JKMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aLUH;

3) craHOoBJeHUE Y OOyYaroUIMXCsl OOLIeH KyJIbTYpbl, ()YHKIMOHAILHOW T'PAMOTHOCTH, Pa3BHTHUE
yMEHUiT O0BSCHSTH M OLCHUBATH SIBJICHHS OKPY)KAIOIIET0 MUPA )KUBOI MPUPO/IbI HA OCHOBaHHHU 3HAHHUU U
OIIBITA, IOJYYCHHBIX IPH U3Y4CHUU OUOJIOTUH;

4) GpopmupoBaHUE Y O0YYAIOIMXCS YMEHUH HIUTIOCTPUPOBATH 3HAYCHHE OMOJIOIMYECKUX 3HAHUN B
NPAaKTHYECKON JICATENIbHOCTH YEJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKMX TEXHOJOTWH W
arpoOHOTEXHOJIOTHIA;

5) BocmuTaHHe YOSKIEHHOCTH B BO3MOXXKHOCTM IIO3HAHHS YEJIOBEKOM JKUBOM IPHPOJIBIL,
HEOOXOAMMOCTH OEpEKHOTO0 OTHOIICHHS K HEH, COOJIOJEHHS OSTHYECKMX HOPM IIPH IPOBEICHUH
OMOJIOTMYECKUX UCCIICIOBaHHN;

6) oco3HaHHME IIEHHOCTH OHOJIOTHYECKMX 3HAHUI JUIsi TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KyJIBbTYpBIL, U (POPMHUPOBAHHUS HAYYHOI'O MHPOBO33PCHHUS;

7) UpUMEHEHWE NPUOOPETEHHBIX 3HAHWN W YMECHUH B TOBCCIHEBHOM JKU3HHM IS OLICHKU
HIOCIICICTBUI CBOCH JAEATENPHOCTU IO OTHOIICHHUIO K OKPYXAaIoIIeiH cpejie, COOCTBEHHOMY 3I0POBbIO,
o0ocHOBaHME U cOOIIOIeHNE Mep MPODUITAKTUKH 3a00ICBaHUH.

MECTO YYEBHOI'O ITIPEJMETA «bHOJIOT'US1» B YYHEBHOM IIVTAHE

Jis nu3yyenust Onosnoruu Ha 6a30BOM YpPOBHE CpeIHEro o01ero oopazoBaHusi OTBOAUTCS 68 4acos:
B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heelno).



COILEPKAHHUE YYEBHOI'O NIPEJIMETA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonmornss kak Hayka. CBs3b OHMONOTMM C OOUIECTBEHHBIMH, TEXHHUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMU HayKaMmH, (pusocodueii, STUKOM, SCTETUKOMN U npaBoM. Poisib 6nonoruu B popMupoBaHuu
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK.

MeToapl TMO3HAHUSA >KUBOM TpUpOAbl (HAONMIOJEHUE, HKCIEPUMEHT, OINKCAaHHWEe, H3MEpEeHHe,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

Hemoncmpayuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU IPUPOIBD.

Jlabopamopuwvie u npaxmuueckue padoomot:

[Tpaktuyeckas padora Ne 1. «Mcronp30BaHNe pa3IMYHBIX METOIOB IPU U3YUYECHUH OMOIOTHYECKUX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctemsbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIU4Me KUBBIX CUCTEM OT
HEOPraHUYECKOW IPUPOIBI.

CpolicTBa OMOCHCTEM M UX pazHOooOpa3ue. YPOBHHM OpraHM3alud OMOCUCTEM: MOJICKYJISPHBINH,

KJICTOYHBIH, TKAHEBEIH, OpraHu3MEHHBI, MOMYJISIUUOHHO-BUOBOM, 9KOCHUCTEMHBII
(OnoreoneHOTHYECKHI ), OMOC(EpPHBI.
Hemoncmpayuu:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HIY, «Y POBHU OpraHU3aIUH KUBON PUPOIBIY.

O6opynoBanue: mojaens Mosekysl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKH. XUMUYECKHUE 3JIEMEHTHI: MAaKpPOAJIEMEHThI, MUKPO3JIEMEHTHI. Boga u
MUHEpalbHbIE BEIIECTBA.

OyHKIIUM BOJIbI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTHyeckoro 0aigaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. He3zameHuMble H
3aMEHUMBIE AMHHOKHCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBUYHAsl, BTOPUYHAS, TPETHUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBA OEJIKOB.
buonornueckue pyHKIMU OEIKOB.

®depMeHTHI — Ononornyeckue karaau3atopsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuuHocTs. KodpepmenTsl. Butamunbl. OTinums GepMEeHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.

YrneBoabl: MOHOCaxapuasl (TIOK03a, pud03a U 1e30Kcuprodo03a), nucaxapuisl (caxaposa, JIakTo3a)
U TIoJIcaxapuibl (Kpaxmall, IIIMKOTeH, 11eJUIi0103a). bruonornyeckue pyHKIMM yriaeBOI0B.

Jlunuaer: tpurnunepunsl, dochorunuabl, crepouasl. [ uapodunbHO-THIPOYOOHBIE CBOICTBA.
buonornueckne ¢Gynknuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OETKOB W JIMMUIOB KaK HCTOYHHKOB
SHEPTUH.

Hyxneunoseie xucnorsl: JJHK wm PHK. Hykieotmael — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JJTHK. Crpoenue u ¢pynkunun PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kierke. Kierounas Teopus — npumep B3auMOJAEWCTBUS UAeH U (aKTOB B
HAay4YHOM MTO3HAHUHU. MeTO/bl U3yUEHHUs KIETKH.

Knerka kak nenoctHas >kuBas cucrema. OOmMe TNpU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MemOpaHa, mosekynsl JIHK kak reneTudeckuii anmapar, cuCTeMa CHHTe3a Oemka.

Tumbl  KJIETOK:  JyKapuoTHYecKas W mpokapuothyeckas. OCOOEHHOCTH  CTPOCHHS
npokapuoTuyecko kierku. Kierounas crenka Oaktepuii. CTpoeHHE SYKApUOTHYECKOW KIIETKHU.
OCHOBHBIE OTIIMYHS PACTUTEIBHON, YKUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (QYHKIUH.
[Tnazmaruueckas memOpaHa, e€¢ cBoiicTBa u pynkiuu. [luromnazma u e€ opranounnbl. OqHOMEMOpPaHHbBIC
opranouasl kietku: OIIC, anmapar ['oabmku, auzocombl. [1onyaBTOHOMHBIE OPraHOU[BI KIETKU:
MUTOXOHJIPHH, TUTacTU bl [Iponcxoknenne MUTOXOHApUN U muiactua. Bunbl mactua. HememOpanubie



OpPraHOMbl KJIETKU: PHOOCOMBI, KIETOYHBIH LEHTp, LEHTPUOJIM, PECHUYKH, JXIYTHUKH. DyHKIUH
OpraHOUJOB KJIETKU. BKiltoueHus.

Anpo — perynsaropHbelii 1HeHTp kieTkd. CTpoeHue sapa: sjepHas 000i0YKa, KapHOoIUla3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

Hemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
VYunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXHMBOW INpuponae», «PacnpenencHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEY.

Tabmuubl u cxemsl: «llepuoanyeckas TabnuIa XUMHUECKUX dIEMEHTOB», «CTpOECHUE MOJICKYJIIbI
BOJbl», «buocuHres Oenkay, «CTpoeHne Moiekyibl Oenka», «CtpoeHue QepmeHnTtan, «HykienHoBble
kucnotel. JIHK», «Ctpoenue monekyinbl AT®», «CTpoeHue sykapuoTHyeckol kieTkn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENbHOW KIETKM», «CTpOeHue NPOKapUOTHYECKON KIIETKNY,
«CTpoeHue siipa KIETKI», «YTIeBOAb», «JIMIuab».

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, 000py10BaHUE [yl IPOBeIeHHs HaOII0AeHUH, U3MEpEeHuil,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, ’KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

Jlabopamopuwie u npakmuueckue padomoi:

Jlaboparopnas pabota Ne 1. «M3yueHue KaTaquTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha mpuMmepe
amMMJIa3bl WM KaTajlasbl)».

JlabopaTtopnast pabota Ne 2. «M3yueHue CTpOeHUS KJIETOK PAaCTEHUH, )KMBOTHBIX M OAKTEPHIl MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X ONUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, WJIM MeTa0oNMu3M. ACCUMIIIANMS (TUTACTHYECKHUH OOMEH) M JTUCCHUMIISIINS
(oHEepreTHYecKuil 0OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Posib 3aKOHOB COXpaHEHUs
BEIIIECTB M YHEPIUH B IOHUMAHUU METa0oI13Ma.

Tunsl oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpopHbId. Posb pepMeHTOB B 0OMEHE BEUIECTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunre3. CeroBast 1 TeMHOBas (a3bl poTocuHTesa. Peakunun porocunTeza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUI )KU3HU Ha 3emuie. BiusiHue ycnoBuii cpeabl Ha (GOTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.

XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHHE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

OHeprerudyeckuii oOMeH B KieTke. PaciienyieHne BelIECTB, BBIJCIEHHE U aKKyMYJIMpPOBaHHE
SHEpPruu B KJIETKE. DTambl sHepreTudeckoro oomena. I'mukonus. bpoxenue u ero Bunsl. Kuciaopoanoe
OKHUCJIEHHE, WM KJeToyHoe JbixaHue. OxucnurenbHoe ¢ocdopmimpoBanue. IPHEKTUBHOCTH
9HEPreTH4ecKoro ooMeHa.

Peakuun matpuunoro cunresa. I'enermdeckas uHdopmanus u JJHK. Peanuzanus renernyeckoit
uHpOpMaLnuu B KieTke. [ 'eHeTnyeckuii koa u ero coiicta. Tpanckpunuus — MaTpuuHbii cuare3 PHK.
Tpancnsus — Ouocunrtes3 Oenka. Ortanbl TpaHcaauuud. KogupoBanue amuHokuciaor. Ponbs pubocom B
O6uocuHTe3e OenKa.

Hexnerounsle ¢opmbl xu3Hu — BHUpychl. Mctopusi otkpeitus Bupycos ([. WM. VBaHoBckuit).
OcCoOeHHOCTH CTPOEHUS M KU3HEHHOTO IMKJIa BUPYcoB. baktepnodaru. bonesnu pacteHui, 5)kUBOTHBIX U
YyelioBeKa, BhI3bIBacMble Bupycamu. Bupyc nmMmmyHnonedpunura yenoseka (BUY) — Bo3doyaurens CIIN/da.
OOparHasi TpaHCKpHUIILUS, peBepTasa M UHTerpasza. lIpodunakThka pacrnpoCTpaHEHHs BUPYCHBIX
3a00JIeBaHUH.

Hemoncmpayuu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer u cxeMbl: «Tunbl mutanusy, «Metadbomuzm», «MUTOXOHIPHSY, «IHEPreTUICCKHIA
obmeny, «Ximoporacty, «®orocuntes», «Crpoenne JTHK», «CtpoeHne n GyHKIMOHMpPOBAHUE TEHAY,
«Cunre3 Oenkay, «'enetTnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHue M KU3HEHHBIN UK
Bupyca CIIN/]a, 6akrepuodaray, «Pemmxkarus JJHK».



O6opynoBanue: moaenu-anmukamuu «Yasoenue JIHK u tpanckpunmms», «buocunTtes Oenkay,
«CTpoeHue KIeTKn», Mofenb cTpyKTyphl JJHK.

Tema 5. Pa3MHoKeHNEe M UHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KreTouHslii UK, WK )KU3HCHHBIN UK KieTku. MHTepdasa u mutos. IIporeccsl, nporekaroiime
B uHTepdase. Permukamus — peaknus marpudHoro cuate3a JJHK. Ctpoenne xpomMocom. XpoMOCOMHBIN
Ha0op — KapuoTHIl. [IMIIOMAHBIN U TaIUIONIHBIA XPOMOCOMHBIE Habopbl. XpoMaTu bl L{uTomoruueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIYAJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne knerku — muro3. Craaum murtosa. Ilporecchl, mpoucxoisive Ha pasHbIX CTaAMAX
MUTO3a. BHOJIOrnYecKuii CMbICT MUTO3A.

[Tporpammupyemas rubesb KIETKH — allonTo3.

@opMbl pa3MHOXKEHMSI OpPraHU3MOB: Oecronoe M 1ojoBoe. Buiel 0ecrosioro pa3MHOKEHUS:
NIEJICHWe HaJBO€, II0YKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTUBHOE
pazMHOxeHHe. MICKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiios. Cranuu meno3a. [Iporeccsl, mpoucxosmye Ha cTaausx Menosa. [loBeaenne xpomocom B
Mmenoze. Kpoccunrosep. bruonornueckuii cMbIC M 3HaYEHUE MEH03a.

['amerorenes — mporecc 00pa30BaHHS MOJOBBIX KJIETOK Yy JKUBOTHBIX. IlosoBble Kkenessbl:
CEMEHHHKH U simuHuKHU. OOpa3oBaHre U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30U/1, STHIEKIeTKA)
— cmepmaroreHe3 M oBoreHe3. (OcCOOEHHOCTM CTpOeHHUS SHLEKIEeTOK M CIEepPMaTO30UJIOB.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpHOHAJIbHOE pa3BUTHE (dMOpUOreHe3). OTallbl
SMOpPHUOHAIIBHOTO PAa3BUTHUS y TMO3BOHOYHBIX J>KMBOTHBIX: JpOOJIEHHWE, TacTPYyJALUS, OPraHOTEHE3.
[loctamOpuoHanbHOe  pa3Buthe. Tumbl MNOCTAMOPUOHAIBHOTO  Pa3BUTHUS: MPSAMOE, HENPSMOE
(MmunHOYHOE). BnusiHue cpeibl Ha pa3BUTUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHBIE
YPOACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOIO pPACTEHHs: CTPOECHUE CEMEHM, CTaauH
pa3BUTHSL.

Hemoncmpayuu:

Tabmuupel U cxembl: «®DOpMbl pa3MHOXKEHHSI OpPraHU3MOB», «JIBOWHOE OIIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOKEHUE pacTeHU», «JleneHne KIEeTKH OaKkTepuity,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Knetounslid mukim», «Permmkanus JJHK»,
«Muto3z», «Meiio3», «lIpsamoe u HenpsMoe pa3BUTHEY, «]'aMeTOreHe3 y MIEKONUTAIOIINX U YEJIOBEKa»,
«OCHOBHBIE CTaJIMM OHTOT'€HE3a.

OO6opynoBaHue:  MHUKPOCKOIN,  MHKponpenapaTsl  «CrepMaro3oubl  MIIEKONUTAIOIIETO»,
«litnexnerka MiekonuTaromero», «KaprokuHe3 B KIETKax KOpellKa JIyKay, MarHuTHas MOJEIb-
anmuukanus «Jlenenue kinerkuy, moaens JJHK, monens meradasHoi XpoMOCOMBL.

Jlabopamopnwvie u npaxmuueckue padoomoi:

JlaGopatopHas padota Ne 3. «HabmoeHne MUTO3a B KJIETKaX KOHYMKA KOPEIKA JTyKa Ha FOTOBBIX
MUKpOIIpenaparax».

JlaGopatopnass pabGora Ne 4. «l/3yueHue CTpOeHHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopusi pa3Butus reHeTukd. Posib nuTonoruu v 3MOpHOJIOTHH B
CTaHOBJICHUM TE€HETHKHU. Bkian poccuilckux M 3apyOeXHbBIX YYEHBIX B pa3BUTHE T'€HETHUKU. MeTojbl
T€HETUKH  (THOPUIOIOTHYECKUH, I[MTOTCHETHYECKUH, MOJEKYIsIpHO-rTeHeTn4Yeckuii). OCHOBHBIC
TEHETUYECKUE TIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKpEIIMBaHHM.

3aKOHOMEPHOCTH HacCJe0BaHUsl TPU3HAKOB, ycTaHOBIeHHbIe I'. Mennenem. MoHorubpumHoe
CKpelIrBaHue. 3aKOH eIUHO00pa3us THOPUAOB MEpBOro mnokojeHus. [IpaBuino HOMHHHPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpermuBanue. 3aKOH HE3aBUCHMOTO HacleI0BaHUs MPU3HAKOB. LluTorenernyeckue
OCHOBbl ~ JUTHOPUIHOIO  CKpeuiuBaHus.  AHanusupymoliee  ckpemmuBaHue.  Vcmonb3oBaHue
AHATM3UPYIOIIETO CKPELIMBAHUS JJISl ONIPEIeNICHHsI TeHOTHIIa OCOOU.



CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cHeIIEeHHOMY HaclIeOBaHUIO
reHoB. HapymieHue crenieHus TeHOB B pe3yJbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKrEe KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpEIENEHHUE TModa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omMorameTHsble U reTeporameTHele opranu3mMel. HaciienoBanne Npu3HAKOB, CLETNIEHHBIX C ITOJIOM.

N3menunBoCcTh. BuIbl M3MEHUMBOCTH: HEHACHEJACTBEHHAas M HacieacTBeHHas. Poib cpenbl B
HEHAaCJIEACTBEHHOMN W3MEHYHMBOCTH. XapakTepucTuka MOU(PUKAIIIOHHOM W3MEHYUBOCTH.
Bapuauvonsslii psx M BapuanuoHHas KpuBad. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKALMOHHOW N3MEHYUBOCTH.

HacnencTBenHas, uiy reHOTUIHYECKasA, U3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHYUBOCTh. Melo3 u
IOJIOBOM  mporiecC — OCHOBa KOMOMHATMBHOW HM3MEHYMBOCTH. MyTallMOHHAs H3MEHYHBOCTb.
Knaccudukanus Myranmii: reHHbIE, XpPOMOCOMHbIE, T€HOMHBIE. YacToTa ¥ MNPUYUHBI MYyTallHi.
Myrarennsie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX pSJOB B HacieICTBEHHOH wu3menunBoctn H. W.
Basuiiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka 4enoBeka. Kapuorun 4yenoBeka. OCHOBHBIE METOABl TE€HETHKUM  4YEJIOBEKa:
reHeaJoTnYecKuii, OJIM3HELOBbIN, UTOT€HETUUYECKUH, OMOXMMHUYECKUN, MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMEHHOE OIpeJeeHNe TeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM
gucie ¢ nomompio [11[P-ananu3a. HacinencTtBenHsie 3a001eBaHms YeI0BEKa: TeHHBIC 00JI€3HU, OOJIC3HHU C
HACJIEJICTBEHHOW MPEAPACIOI0KEHHOCTbIO, XPOMOCOMHBIE Oosie3HH. CoMaTHyecKue U TeHepaTHBHbBIC
mytanuu. CTBONOBBIC KJIETKH. [IpUHIMIBI 30pOBOrO 00pasza KWU3HU, AMATHOCTUKH, MPO(DHUIAKTUKH U
JIeYeHUsl TeHEeTHYECKUX Ooje3Hell. MelIuKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHHUE MEAUIIMHCKOM
TE€HETUKH B MPEIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHU YeI0OBEKa.

Hemoncmpayuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodeer-Pecosckui,
H. W. BaBunos.

Tabmunel 1 cxembl: «MOHOTMOPHIHOE CKpEIIMBAHUE M €r0 IIUTOr€HETHYecKash OCHOBa», «3aKOH
paculeruieHuss W ero IIUTOTeHETUYeCKass OCHOBa», «3aKOH UHCTOTHI TaMmeTy», «JlurubpumHoe
cKpemuBaHue», «Llutomornyeckue 0CHOBBI IUTHOPUIHOTO CKpEeLIMBaHUY, «Melio3y», «B3aumonelicteue
aJUIeTIbHBIX TEHOB», «l €HeTHYecKHe KapThl pPACTEHMM, *UBOTHBIX M ueJoBeKa», «['eHeTwka mosay,
«3aKOHOMEPHOCTH HAacCJIeIOBaHUsI, CIIETUNICHHOTO C TMojoMm», «KapuoTumbl 4enoBeKa W KUBOTHBIXY,
«Buapl u3MeHuMBOCTHY», «MoauduKalmoHHas HW3MEHYUBOCTHY, «HacnemoBanue pe3yc-dakropay,
«"eneruka rpynm KpoBu», «MyTallMOHHAsE U3MEHYHUBOCTHY.

O6opynoBanue:  MojenHu-anmiaukanuu  «MoHoruOpugHoe — ckpemuBaHue»,  «HemomHoe
JOMHUHUpOBaHHe», «JlurubpunHoe ckpemuBaHue», «llepekpéct  XpoMocoM», MHKpPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, MyTanu (OpMbI KPBUIBEB M OKpackH Tena), repbapuii «I opox
ITOCEBHOM».

Jlabopamopuvie u npakmuueckue padomaoi:

JlaGopatopnast pabora Ne 5. «l3ydeHue pe3yabTaToB MOHOTHOPHUAHOTO W JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopnast pabora Ne 6. «M3ydeHne MoOau(DUKAMOHHON W3MEHYMBOCTH, ITOCTPOCHHUE
BAapUALMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTaruil y 1po30Q bl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHUe U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIus Kak HayKa U Ipouecc. 3apoXkIeHHe ceNeKIuu 1 noMmectukanus. Yuenue H. 1. BaBunosa
0 LEHTpax MPOUCXOXKIEHUS M MHOrooOpasusi KyJbTypHBIX pacTeHui. LleHTpbl npoucxoxaeHus
JIOMAIIHUX XKUBOTHBIX. COPT, MOpoa, ITaMM.

CoBpeMeHHBIE METObI CeNEKIINH. MacCOBBI U HHAUBUAYAIBHBIN OTOOPHI B CETIEKIIMN PACTCHUH H
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOPOACTBEHHOE CKpeUIMBaHUE — WHOpUAWHT. YucTtas ITUHUS.
CkpemmBaHue 4YHCTBHIX JUHUMA. ['ereposuc, miam rubOpuaHas cwia. HepolcTBEeHHOE CKpEIIMBaHHE —



ayropunuur. OtnanéHHas ruOpuausanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M IOJyuyeHHUe
MOJIMIUIOUAOB. JIOCTHXKEHHSI CeJIEKIIUU PAaCTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciab NOpPOU3BOACTBA. ['€HHas WMHXKEHepus. OTambl  CO3JAHMS
pexombunantHoi JIHK m TpaHcreHHbix opranu3moB. Kierounas umxeHepusi. KieTouHble KyJIbTypBI.
MukpokJioHanbHOE pa3MHOMKEHUE pacTeHUN. KiionupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DJKOJOTMYeckue U 3Thyeckue npodnembl. MO — reHetnuecku
MOJIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. /1. Kapnieuenko, M. @. 1iBaHoB.

Tabmuupl U cxembl: KapTa «LleHTpBl TPOUCXOXKACHUSI U MHOT000pasusi KyJIbTYPHBIX PACTEHUN»,
«[Topoapl JAOMAIIHUX >KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHuii», «OTmanéHHas THOpUAM3AIUN,
«Pabotel akagemuka M. @®. MBanoBay, «llomumiongus», «OO0bEKTHl OHOTEXHONOTHHY», «KileTOUHBIE
KyJbTYpbI M KJIOHUpPOBaHue», «KOHCTpyHpoOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKH TUIOJOB M KOPHEIUIOAOB JUKHX (POPM M KYJIBTYPHBIX COPTOB PACTCHHIA,
rep6apuii «CenbCKOX03HCTBECHHBIE PACTECHHS.

Jlabopamopuvie u npakmuueckue padomol:

Okckypcusi «OCHOBHBIE METOIBI U JOCTHIKCHHUSI CEJCKIIMA pAcTeHUHW U IKMBOTHBIX (Ha
CEJIKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO0 (hepMy, COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIJIMYHOE XO3SICTBO,
71a00paToOpUI0 arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennochbuiKu BO3HUKHOBEHHS SBOJIOIMOHHON TEOpUHU. DBONIOIMOHHAS Teopus U e€ MeCTO B
Oouonornu. BrusiHIE HBOTIOMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTUH U APYTHX HAYK.

CBuzerenscrBa sBosmonmu. IlaneoHTonornveckue: MOCIENOBATEIbHOCTD IOSIBICHUS BUIOB B
NAJIEOHTOJIOTUYECKON JIETONNCH, ITepexoiHble popMbl. bruoreorpaduueckue: cxoacTBo U paszanune GpayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M  pa3iuuus HMOpPHUOHOB pa3HbIX BHJAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, AaHAJIOTMYHBIE, PYJUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonekynsipHO-OMOXUMUYECKUE:  CXOJACTBO  MEXaHHW3MOB  HACIEACTBEHHOCTM M OCHOBHBIX
MeTa0O0IMYECKUX MyTell y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. Jlapsuna. Ilpeamochuiku BO3HUKHOBEHMS JapBUHU3MA. [IBmxkymiue
CHJIBI 3BOJIOLMM BUAOB MO JlapBuHY (M30BITOYHOE pPAa3MHOXKEHHE IPH OTPAHUUYEHHOCTH PECYpPCOB,
HeomnpenenEHHas U3MEHIMBOCTh, 00ph0a 3a CYIIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBwxymme cuibl (pakTopbl) HBOJIONUM BUAOB B Ipupoje. MyTalMOHHBIM mporecc Hu
KOMOHMHATHBHAS U3MEHUUBOCTb. [lomymsiioHHbIe BOJIHBI U Apeiid reHoB. M3onduusa u Murpaus.

EcrecTBenHblIi 0TO0Op — Hanpasisoonmii Gpakrop 3Bomronu. opMel €CTECTBEHHOTO 0TOOPA.

[Tprcnioco0NeHHOCTh OPraHMW3MOB Kak pe3yibTaT 3Bomonuu. [Ipumepsl npucnocobieHuit y
OpraHu3MoB. ApoMopd03bl U UH0AAATITAIIUH.

Bun u Bunoo6paszosanue. Kpurepun Buaa. OcHoBHBIE (hOpPMBI BHI000pa30BaHus: TeorpaduyecKkoe,
9KOJIOTMYECKOE.

MaxkposBomorsi.  PopMbl  3BoNOLMM:  (uieTHuYecKas, JAUBEpreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpaTuMocTh 3BOIOLINY.

[IpoucxoxaeHue OT HecHelUalIn3UpOBaHHBIX MpeAkoB. [Iporpeccupyromas crenuain3anus.
AJlanTuBHAs pagualus.



Hemoncmpayuu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®.
Mromep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHMYECKOTO MHUpa Ha 3emie», «3apOibIKd MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl 00pbOBl 3a cyliecTBOBaHME», «EcTecTBeHHBIH 0TOOPY,
«MHoroo0Opa3ue  copToB  pacTeHuit», «MHorooOpasue TOpPOJ  KUBOTHBIX»,  «llomymsimmy,
«MyTalMoOHHasi M3MEHUYMBOCTHY», «Apomopdo3s», «Mauoamantauum», «OOmas aereHepanus»,
«/IBmxymme cuisl 3Bomonun», «Kapra-cxema Mmapuipyra nyremectsus Y. Jlapuna», «bopnba 3a
cymectBoBaHue», «lIpucnocobneHHocTs  opraHu3moB», «l'eorpaguyeckoe  BUA000pa3oBaHHEN,
«DKOJIOTMUECKOE BUA000PA30BaHUE.

O6opynoBaHue: KOJUICKIHSI HACEKOMBIX C PA3IMYHBIMU THITAMH OKPACKH, HAOOP IIJIOJIOB U CEMSH,
Kostekust «[Ipumepsl 3alUTHBIX MPUCHOCOOIEHUN Yy JKUBOTHBIX», MoAeIb «OCHOBHBIC HAIPABICHMS
IBOJIOLIMY, 00BEMHASA MoJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koyuiekuus «DopMbl COXPaHHOCTH HCKONAEMbIX HBOTHBIX U
pacreHui», wmonenp ammmmkanusa «llepekpéct xpomocom», BiaxHble npenaparbl  «Pa3Butue
HacekoMoroy, «Pa3BuTue JArymku», Mukpornpenapar «/posoduna» (Hopma, MyTrauu GopMbl KpbliIbeB
Y OKpacKH Tena).

Jlabopamopuvie u npakmuueckue padomoi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPUION.

JlaGopatopHas paborta Ne 2. «Omnucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEJIbHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble IPEICTABIECHUS O 3apOKJIeHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS JKU3HU Ha
3emiie: abuoreHes U naHcrepMus. XUMU4ecKas BOJIOLUSA. AOMOTeHHBIM CHHTE3 OPraHUYECKUX BEILECTB
U3 HEOPraHMYECKHX. DKCIIEpUMEHTAIbHOE TOATBEPKICHHE XUMUYECKOH 3Bomtonuu. HauanbHble HTanbl
O6uonornyeckoit spomounu. I'munoresa PHK-mmpa. @opmupoBanne MeMOpaHHBIX CTIPYKTYp H
BO3HUKHOBEHHE MNPOTOKIETKU. [lepBble KieTkM M UX 3Bomtonus. POpMUPOBAHHE OCHOBHBIX TPYIII
JKUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emuie mo spam u nepuonam. Kartapxei. Apxeickas U mpOTEPO30MCKas IPHI.
[Taneozoiickass 3pa u e€ TMepHOAbl: KEeMOPHICKUI, OpPIOBUKCKHUNA, CHIIYpUHUCKHM, JIEBOHCKUH,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o301ickas 5pa U €€ Mepruoabl: TPUACOBBIN, IOPCKU, MEIIOBOM.

Kaiino3olickas 3pa u €€ nmepro/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KiIUMaTa M TEO0JOrMYeCKHX MporeccoB. (OCHOBHBIE 3Talbl  IBOJIIOLMU
PacCTUTENBLHOTO M KUBOTHOTO Mupa. Apomop¢o3bl y pacTeHHH M >KMBOTHBIX. IlosiBieHue, pacuBer u
BBIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpakeHue 3BOJOLUN. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIbI
OpraHU3MOB.

OBojronUsl yelnoBeKa. AHTPOMNOJOTUS Kak Hayka. Pa3BuTue mpeacraBieHUN O MPOUCXOKICHUU
yenoBeka. MeTtoael u3yueHus aHTpornoreHeza. (CXoOAcTBa M pas3iMyMsl 4YEIOBEKA U JKUBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YEI0BEKa.

JBmwxyume cuibl ((pakropsl) anTponorenesa. HacienacTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
ot0op. Ob1IecTBEHHBINH 00pa3 )KU3HU, U3TOTOBIIEHUE OPYAUI TPy, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaZMM U BETBM 3BOJIOLMHU 4YEJIOBEKA: aBCTpajlonuTeku, YemoBek ymenslil, Yenosek
npsaMoxoanmi, YenoBek HeaHIepTalbCckuid, YenoBek pa3yMmHbld. Haxogkm MCKOIIaeMbIX OCTAaTKOB,
BpeMsI CYIIECTBOBaHMSI, 00JIACTh paclpoCTpaHeH sl, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.

Yenoseueckne pacbl. OcHOBHBIE OONBINME pachl: €BpOTeOMJIHAs (E€Bpa3uiickas), HErpo-
aBCTpaJIOUIHAA (3xBaTOpHAaNbHAs), MOHTOJIOUIHAS (a3maTcko-aMepHKaHCKas). UYeptol
IPUCHIOCOOJIEHHOCTH TIPEACTaBUTENECH 4YEIOBEUECKUX pPac K YCIOBUSAM CyIIECTBOBaHMA. EnuHCTBO
yenoBevyeckux pac. Kputuka pacusma.



Hemoncmpayuu:

IToptpersr: @. Peau, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmuuel u cxembl: «Bo3HukHOBeHHne COHEUHOI cUCTeMbl», «Pa3BUTHE OpraHMYECKOro MHUpPay,
«PacturenbHas kierka», «OKuBoTtHast kierka», «IIpokapumornueckas kierka», «CoBpeMeHHas cHCTEMa
OpraHMYecKoro mupay», «CpaBHEHHE AHATOMHYECKHX YEpPT CTPOEHHS YeJOBEKAa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTHMYECKUX HAXOJOK IIPEAKOB COBPEMEHHOIO YEJIOBEKa,
«/peBHeiimue moan», «/pesHue moamn», «llepBeie coBpeMeHHbIE JIIoan», «HenoBedueckue pach».

Ob6opynoBanue: Mymspku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONUTEKA, TUTEKAHTPOIA,
HeaHAepTaliblla, KPOMaHbOHIIA), CICNKU WM U300paKEHUSI KAMEHHBIX OpYAHM MMepBOOBITHOIO YeIOBEeKa
(xamMHU-yOMIIEepHl, pyOmIIa, cKkpebia), reoxpoHoornyeckas Tadiaua, Kouiekuus «PopMbl COXpaHHOCTH
MCKOIIA€MbIX )KUBOTHBIX M PACTEHUIN».

Jlabopamopuwvie u npaxmuueckue padoomot:

[TpakTudeckass pabora Ne 1. «M3ydyeHHe HUCKOMAEMBIX OCTATKOB PACTCHH U >KUBOTHBIX B
KOJUICKLUAX».

OKCcKypcusi «OBOJIOLUS OPraHM4ecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIH HWIIU
KpaeBeauecKuil My3eil).

Tema 3. Oprann3msl 4 OKpYy:KaIAas cpeaa.

OKOJIOrMsl Kak Hayka. 3aJayd W paslielbl 3KOJIOrMU. MeToabl 3KOJOTMYECKUX HCCIEHOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue  ¢akropel. Kimaccuduramuss — 3KOJOTHYECKUX — (PAaKTOPOB:  aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (akToOphl: CBET, TeMmIeparypa, BiIakHOCTb. DotomepuoausMm. [IpucmocobneHus
OpPraHU3MOB K JICUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue ¢akropbl. Buasl OMOTHYECKMX B3aUMOJEHCTBUIN: KOHKYPEHIIMS, XWUIIHHUYECTBO,
cum6Ono3 u ero ¢opmel. [lapasuTusMm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIW3M, HEWTpaau3M. 3HAaue€HHE OHOTUYECKHX B3aUMOJCUCTBUN NS
CYIIECTBOBaHMS OPraHU3MOB B IPHPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJsiui. OCHOBHbBIE MMOKA3aTeIN MOMYISIIMK: YUCIEHHOCTb,
IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. /JuHaMuKa YUCIEHHOCTH MONYJSALHMHA U €€
perymsiuus.

Hemoncmpayuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmunelr u cxembl: kapta «[Ipupomubie 30HBI 3emnu», «Cpeapl 0OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llonmynsanun», «3aKOHOMEPHOCTH POCTa YMCICHHOCTU MOMYJISLUUU HHQPY30pHH-
TyQenbkny, «[lumessie nenm.

Jlabopamopnwvie u npaxmuueckue padoomoi:

JlaGopatopHass pabora Ne 3. «Mopdosaoruueckue 0coOEHHOCTH pPACTEHMH M3 Pa3HBIX MECT
oOHuTaHUS Y.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpaxTuueckas padota Ne 2. «[loacd€T MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0mecTBo opraHu3mMoB — OuorieHo3. CTpyKTyphl OWOIIEHO3a: BHUAOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.

Okonoruyeckue cucrteMbl (3kocucteMbl). Ilonstue 00 »sKkocucreMe U OHOTEOIEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PeIyLeHThl. Kpyrosopor
BEIIECTB M MOTOK SHEPTruu B dKocucTeme. Tpoduueckue (ImuUiIeBble) YPOBHH 3KocucTeMbl. I[lumieBbie
nenu u cetd. OCHOBHBIE TOKA3aTeNN SKOCHCTEMBI: OMoMacca, MPOAYKIH. DKOJIOTHUYECKUE MTUPAMHIbI:
MPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTONYHUBOCTh, CAMOPETYJIISUS, Pa3BUTHE.
Cykueccusi.

[IpupoagHbie  3KOCUCTEMBI. DKOCHCTEMBI 03€p UM  peK. OKOCUCTEMAa XBOWHOTO  WIH
LIMPOKOJINCTBEHHOTO JIECa.
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AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ATPO3IKOCHCTEMBI.  YpOodkocuctembl. buonornueckoe wu
XO03sICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (¢akrop ycTouuBocTH 3kKocucteM. CoxpaHeHHEe OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouocdepe. I'panunbl, coctaB u cTpykTypa Ouochepnl. Kupoe
BemecTBO U ero ¢yHkuu. OcoOeHHOCTH Omochepsl Kak MIOOATbHOW 3KOcHCTeMBI. J[nHamudeckoe
paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE HUKIIBI JIEMEHTOB (yriiepoza, a3oTa). 30HAIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouocdepe 3emun. AHTPONOTCHHBbIE HW3MEHeHUs B Ouochepe. ['nmodasbHBIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHu€e MpUpoAbl U uenoBeuecTBa. CoxpaHeHne OMOpazHOOOpa3usi Kak OCHOBa
ycroitunBoctd Omocgepsl. OCHOBa palOHAIBHOTO YIPABICHHUS NPUPOJHBIMH pecypcaMH U HX
ucnoip30Banue. JJoctikeHuss OUONIOruK U OXpaHa MPUPOIBIL.

Hemoncmpayuu:

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

Tabmuubr u cxemsl: «[lumeBbie menm», «buomeHo3: coctaB W CTpPyKTypay, «lIpuponaHsie
coobmectBay, «llenu mutaHusy, «Jkomoruyeckas nupamuga», «buocdepa u uenosek», «Ixocucrema
HMIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOTrO Jieca», «buoreHo3 Bomoéma», «ATpoLeHO3»,
«[IpumepHbIE aHTPOINOTEHHBIE BO3JIEHCTBUS Ha MNPUPOAY», «BakHelllne HCTOYHMKH 3arps3HEHUs
BO3/yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHelWIas cocTaBisitomas onocdepsn», «DakTopsl Aerpaganuu
nouB», «llapuukoBbiii 3 dexT», «DakTOoppl PaTUOAKTUBHOTO 3arpsi3HEHHUs Ouocdeprr», «OOmas
CTpyKTypa Ouocdepri», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHOCHEPHI»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot azota B mpupoaeH.

ObopynoBanue: Mojeb-amuIMKanus «TUnudHbIe OWOLIEHO3B», TepOapuii «PacTuTenbHbIE
coobmecTBay, KoJulekun «buoreHos3y», «BpeauTenu BaKHEHIINX CENbCKOXO3SMCTBEHHBIX KYIBTYP»,
repOapuy M KOJUICKIIMH PACTCHUH W >KMBOTHBIX, MPHHAJIKANINE K PAa3HBIM KOJIOTUYECKHM TPYIIam
onHoro Buna, Kpacnas xkuura Poccuiickoii deneparinu, n300paxxeHUs] OXpaHsIeMbIX BUIOB PAcCTEHUUN U
KUBOTHBIX.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3ydyeHne OMONIOTMU HA YPOBHE CpEeAHEro o0mero oOpa3oBaHUS HAMpPAaBIEHO Ha JOCTHUKCHHE
00y4aromMUMHUCS JTMYHOCTHBIX, METAlpPEMETHBIX W MPEIMETHBIX pEe3yJbTaTOB OCBOCHHUS Y4EOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pe3yJbTaTOB OCBOCHUS INpeaMmeTa «buosorus» BBIIEIEHBI CIENYIOLUe
COCTaBJISAIOLIME: OCO3HAHUE O0YYarOIUMUCS POCCUHCKOM Ipa)K1aHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOINPEEIICHUIO, HATMYNE MOTUBALMU K OOy4EHUIO OHMOJIOTHH,
LIeJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M
UCTOPUYECKHUX TPATULMHA pa3BUTUS OMOJIOIMYECKOr0 3HAHUS, FTOTOBHOCTh M CIIOCOOHOCTh O0yYaroIIuXCsl
PYKOBOACTBOBATbCA B CBOEH JEATEIBHOCTH LICHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, IPUCYIIUMH
cucreMe OHOJOrMYecKoro oOpa30BaHUs, HAJIWYME HSKOJOIMUYECKOro IPaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HECHHBIC IIJIAHBI.

JInuHOCTHBIE Pe3yNbTaThl OCBOEHMs MpeaMeTa «buosorus» nocTuraroTcs B €JUHCTBE Y4eOHOM U
BOCIIUTATEIbHON IEATEIIBHOCTH B COOTBETCTBUH C TPAAULMOHHBIMA POCCHUMCKUMU COLMOKYJIBTYPHBIMH,
UCTOPUYECKMMU U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHATHIMM B OOILECTBE NpaBWIAMH U
HOpPMaMH{ TOBEJCHHSI W CHOCOOCTBYIOT HpOIlECCaM CaMOTIO3HAHUS, CAMOBOCIHMTAHUS M CaMOPa3BUTHS,
pa3sBUTUs BHYTPEHHEH IO3ULMUU JIMYHOCTH, NATPUOTHU3Ma, YBAXEHUS K 3aKOHY M IIPaBOIOPSIKY,
YeJIOBEKY TPy/la ¥ CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O YBaXKEHUsI, OEPEKHOT0 OTHOLIEHUS K KYJIbTYPHOMY
HAcJIEUI0 W TpaJuLUsAM MHOTOHaluoOHanbHOro Hapona Poccuiickoit ®enepaunu, mnpupone u
OKpY>Karollel cpere.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHMsS YydyeOHoro mpeamera «buonorus» IOMKHBI OTpaXkaTbh
TOTOBHOCTb U CIIOCOOHOCTH 00y4aroOUIMXcs PyKOBOACTBOBATHCSA C(hOPMUPOBAHHON BHYTPEHHEH Mo3uLuen
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpPHEHTAIlMi, TMO3UTHBHBIX BHYTPEHHUX  YOEXICHHUH,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTSM pPOCCUHCKOTO OOIIEeCTBa, pacIIMpPEHHE KUZHEHHOTO
ONbITa M ONBITA JAEATEIBHOCTH B IPOLECCE pEAM3allM¥ OCHOBHBIX HAIPABJICHUN BOCIMTATEIbHON
JEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

— TI'Pa’!KAAHCKOTr0 BOCIIUTAHUS:
c(OPMHPOBAHHOCTh I'PAXKJAHCKON MO3ULIUMHU 00YYAIOLIErocs Kak akTUBHOTO MU OTBETCTBEHHOT'O UJieHa
POCCHICKOTO O0IIIEeCTBA;
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)XKEHUE 3aKOHA U NTPABOIOPSIKa,
TOTOBHOCTh K COBMECTHON TBOPUYECKOW AEATENbHOCTH MPU CO3JaHUH YYEOHBIX MPOEKTOB, pEIICHUH
y4eOHBIX U M03HABaTEIbHBIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOM JKU3HU
1 OOBSICHSTH €€;
YMEHUE YYUTHIBATh B CBOMX JIEHCTBHSIX HEOOXOAMMOCTbh KOHCTPYKTUBHOI'O B3aUMOJCHCTBUS JIIOEH
C pa3HbIMHU YOKICHUSMU, KYIbTYPHBIMU IIEHHOCTSMHU M COLIMATBHBIM IOJI0KEHUEM;
TOTOBHOCTb K COTPYIHHUYECTBY B MIPOLIECCE COBMECTHOIO BBIMTOJIHEHUSI YU€OHBIX, TO3HABATENIbHBIX U
HCCJIEIOBATENbCKUX 33/1a4, YBAKUTEILHOTO OTHOIIEHHMS] K MHEHHUIO OINIMOHEHTOB MpPU OOCYXACHUU
CTHIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJEPKAHUS;
TOTOBHOCTh K T'YMaHUTAapHOM U BOJIOHTEPCKOM IEATEIBHOCTH;

— NaTPHOTHYECKOr0 BOCIIUTAHUSA:
c(OPMHUPOBAHHOCTh POCCUHCKON Tpa’KAAHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepel PonumHOM, roproctu 3a CBOM Kpai, cBor0 Poauny, cBoit
A3BIK U KyJIBTYPY, IPOILJIOE U HACTOSAIIEE MHOTOHAIL[MOHAIBLHOTO Hapoaa Poccuy;
LIEHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACJICIUIO U NaMATHUKAM IPUPOIBI, JTOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUICKMX YYEHBIX B CTAaHOBJIEHHE M pPa3BUTHE OUOJIOTHUH,
NOHUMAaHMs 3HaYeHHs OMOJIOTUU B IO3HAHUU 3aKOHOB IPUPO/IBI, B )KU3HHU UEJIOBEKA M COBPEMEHHOIO
00111eCTBA;
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uzeiHas yoexaE€HHOCTb, TOTOBHOCTh K CIy)Ke€HHUIO0 U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cyns0y;

— JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;
CIIOCOOHOCTh OLICHUBAaTh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pPEHICHUS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAyIIEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOMM pPOJUTENISAM, CO3JaHHUIO CEMbH HA OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPaAULMAMHU HapoaoB Poccuu;

— 3CTEeTHYeCKOro BOCIIUTAHUSA:
ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPYECTBA,
CHopTa, Tpy/Ja, OOIIeCTBEHHBIX OTHOIICHU;
MOHUMAaHKE YMOITMOHAJIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;
TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJIAX HCKYCCTBAa, CTPEMJICHHE MPOSBISATH KayecTBa
TBOPYECKOM JIMYHOCTH;

— (U3MYECKOr0 BOCHHMTAHHWS, (POPMHUPOBAHUS KYJbTYPbl 3I0POBbSi W 3MOLHUOHAJBHOIO

Os1aronosyqus:

NOHMMAaHWE W pealu3alus 3J0pOBOro u 0Oe3omacHOro oOpa3a >XKU3HU (340POBOE MHUTAaHHE,
cOONIOZICHHEe TUTMEHUYECKUX MPaBUI W HOPM, COANaHCUPOBAHHBIM PEKUM 3aHATHI U OTIbIXA,
perymsipHas pu3udeckas akTUBHOCTh), O€PEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHSI K
coOcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
MOHUMAHWE IIEHHOCTH MPaBWJ HHAMBUIAYATLHOTO M KOJUJIEKTMBHOTO OE€30I1aCHOTO TOBEIACHUS B
CUTYAIIUSIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;
OCO3HaHUE TOCIEACTBUI M HEMPUSATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aTKOTOJsI, HAPKOTHKOB,
KYpEHHs);

— TPYAOBOIO BOCIIMTAHMS!
TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;
TOTOBHOCTh K AaKTHUBHOW JIESITEIbHOCTH TEXHOJOTUYECKOW U COLMAIBLHON HaIlpaBJICHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JICSITEIbHOCTD;
MHTEpPEC K pa3inuHbIM chepaM mpodheCcCHOHATBHON AeITeIbHOCTH, YMEHHE COBEpIIaTh OCO3ZHAHHBIM
BbIOOp Oyayieit npodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI,
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KU3HU;

— 3KO0JOTH4eCKOro BOCIUTAHMSA:
HKOJIOTMUYECKH IIeNIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK NCTOYHHUKY JKM3HU Ha 3eMIie, OCHOBE €&
CYILIECTBOBAHUS;
MIOBBIIICHHE YPOBHS YKOJOTUYECKON KYJIBTYpHI: TPHOOpPETEHNE OMBITA INIAHWUPOBAHUSI TIOCTYIKOB U
OIIEHKH UX BO3MOXHBIX TTOCJIC/ICTBUM JIJISi OKPYXKAIOIIEH CPEJIbL;
OCO3HaHHUeE TTI00aTBFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;
CIIOCOOHOCTh HCTOJB30BaTh MPUOOpETaeMble MPU HM3yUYEHUU OWUONOTMHM 3HAHUS W yMEHUS MpH
pemieHru MpoOJieM, CBS3aHHBIX C PaAllMOHAJIBHBIM TPUPOJOTIONB30BaHIEM (COOIIOICHHE TIPABHUI
MOBEJICHUSI B MPUPOJIE, HAMPABIECHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCHCTEMAX, OXpaHy BUJOB,
IKOCUCTEM, Orocdepshl);
AKTHUBHOE HENPUATHE JCHCTBUM, NMPUHOCALIUX BPEA OKpYXaIolled NPUPOJAHOU Cpele, yMEHUe
MIPOTHO3MPOBATh HEOIArONPUATHBIC SKOJOTUYECKHE MOCIEICTBUS MPEINPHHIMACMBIX TEHCTBUN H
Npe0TBpalaTh UX;
HaJU4Khe Pa3BUTOr0 HKOJIOTHYECKOTO MBILIUICHHS, SKOJOTUYECKON KYJIbTYpPBI, ONbITA IEATEIbHOCTH
HKOJOTUYECKOM  HAMpaBIEHHOCTH, YMEHUS PYKOBOACTBOBAaTHCA HMMH B  I[I03HABATEIIbHOM,
KOMMYHUKATUBHOM U COIIMATIbHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUYECKON EATEIbHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH;
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— HEHHOCTH HAYYHOI'O NMO3HAHMA!
c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
001IEeCTBEHHON PAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIbTYPHOM MUDE;
COBEPILECHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIBTYpPbl KaK CpPEACTBA B3aUMOJEUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUDA;
MOHUMAaHUE CreU(UKHA OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ PO B (DOPMHPOBAHUH PAIMOHAILHOTO
HAYYHOTO MBIIUICHUS, CO3JAAHUU LEJIOCTHOTO TMPEICTaBICHUS 00 OKpyXalolleM MHpE Kak O
€MHCTBE MPHUPOJbI, YeIOBEeKa U OOLIECTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUH
po0JIeM COXpaHEHUsI IPUPOJTHOIO PABHOBECUS;
yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsI COBPEMEHHOH NMBIIM3ALMU: 00ECIedeHHs] HOBOTO
YPOBHSL Pa3BUTHUS MEAULIUHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX penarh
pecypcHble TIPOOJIEMbI pPa3BUTHs UYEIOBEUYECTBA, TIOWCKA TMyTed BBIXOJa W3 TII00ATBHBIX
9KOJIOTHYECKHUX MpobieM u obecredeHus nepexoja K YCTOWYMBOMY Pa3BUTHIO, PAMOHATILHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKUX 3HAHUU B LIETSAX MOBBIIICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIHMOHAIBHONH T'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOH TP N3yUECHUH OMOJIOTHH;
MOHMMAaHUE CYIIHOCTH METOJOB TO3HAHMsI, UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BATh IOJIydaeMbIe 3HAHUS JUIS aHAM3a U OOBSICHCHUS SIBJICHUN OKPYXAIOIIETO MHUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUE JIenaTh 000CHOBAHHBIE 3aKIIOYCHHS] HA OCHOBE Hay4HBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C LEJBIO MOTYyYeHHUSs TOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWMOJIOTMYECKWE 3HAHMS AJS pElIeHUs MNpodieM B
peaNbHBIX KU3HEHHBIX CUTYaLUSX;
OCO3HAHUE UEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH MPOCKTHYHO H
HCCIIEIOBATEIIbCKYIO IESITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;
TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHMIO U CamMO00pa3oBaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbBTATHI

MertanpeameTHble pe3ysbTaThl OCBOCHUSI ydeOHOro npeamera «bruoorus BKIIOYAIOT: 3HAaUUMBbIE
Uit (OPMHUPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHApHBIE (MEXIIPEIMETHBIE)
oOIIeHayYHbIE TOHATHS, OTPaXKAIOLIUe IEJOCTHOCTh HAyYHOM KapTHHBI MUpa U CIEHU(PHUKY METOJIOB
MO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILEeCTBO, dHEPrus, SBJIEHHUE, MPOLECC, CUCTEMA,
HAY4HbIMH (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIleloBaHHe, HaOIro/eHue,
U3MEpEeHHe, OSKCIepUMEHT U JPYrux), YHHUBEpcalbHble YydeOHble JeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHKaTHBHbIE, PETYJISITUBHBIE), oOecnednBatomie GopMupoBaHue (GyHKIMOHAILHON TPAaMOTHOCTH
U COLIMAJbHOW KOMITETEHIIMH OO0y4aromuxcs, CHOCOOHOCTh OOy4arolUXCsl MCIOJIb30BaTh OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHMS M YHHMBEpCaJbHble y4yeOHble JeHCTBHA B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.
MertarnpeMeTHbIE Pe3ybTaThl OCBOCHHUS NMPOrpaMMbl CPEIHEro o0mero oOpa3oBaHUS JOJDKHBI
OTpaXkaTh:
OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1€ CTBUSMM:
— 0a3oBble JJOrMYecKHe JelcTBHUA:
CaMOCTOSITENIbHO (JOPMYIUPOBAThH U aKTyaIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;
UCMOJb30BaTh IPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIIJICHUS (aHaln3a, CUHTE3a,
CpaBHEHUS, Kiaccu(uKaIu, 0000IMEeHNs ), paCKPBIBATh CMBICT OMOJIOTHYECKUX MOHATUH (BBIICIATH
UX XapaKTepHbIe MPU3HAKHU, YCTAaHABIMUBATH CBSI3U C APYTUMH ITOHITUSIMH ),
OINpeNeNATh LeIN JESITENbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCHUTh
Pe3ybTATHI ACITEIBHOCTH C TIOCTABICHHBIMH LIEJISMU;
UCIIOJIb30BaTh OMOJIOTHYECKUE MTOHATHS 1J1s1 OObSICHEHUS (PAKTOB U SIBIICHUH KUBOM NPUPOJIBI;
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CTPOUTH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOITUHU), BBIABIATH
3aKOHOMEPHOCTH M NPOTHBOPEYMsI B PAaCCMATPHUBAEMBIX SBICHHIX, (OpPMyIupoBaTh BBIBOABI U
3aKIIIOYCHUS;
IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA /ISl IPEACTABICHHSI CYIIIECTBEHHBIX CBSI3€H U OTHOILIEHUM
B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYMH PA3HOrO POJA, BHIIBIECHHBIX B
Pa3INYHBIX UHPOPMALMOHHBIX HCTOYHHKAX;
pa3pabarbiBaTh IUIAaH pELIEHUs NpoOJeMbl ¢ y4y€TOM aHalIM3a HUMEIOIIUXCS MaTepUabHBIX U
HeMaTepUaIbHbIX PECYpPCOB;
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OLCHUBATH COOTBETCTBUE PE3YJIBTATOB ILIEJSIM, OICHUBATH
PHCKH MTOCIIEICTBUI IESATEIHHOCTH;
KOOPJIMHUPOBATh U BBINOJIHATE PA0OTY B YCIOBHSIX PEalbHOI0, BUPTYAIbHOTO U KOMOMHUPOBAHHOIO
B3aUMOJICICTBHUS;
pa3BUBATh KPEATHMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEeM.

— 0a30BbIE HCCaeI0BaATENLCKHE TeliCTBUA:
BIAJ€Th HAaBBIKAMM Yy4eOHO-MCCIICOBATENbCKOM M  INPOEKTHOW  JIEATEIbHOCTH, HaBbIKAMH
paspenieHuss NpoOseM, CIOCOOHOCTbIO M T'OTOBHOCTBIO K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJI0B O3HAHUS;
UCIIOJIb30BaTh Pa3JIMYHbIE BU/IbI AEATEIBHOCTHU 10 MOJIYYEHUIO HOBOTO 3HAHMS, €0 UHTEPIIPETALIH,
npeoOpa3oBaHUIO0 U NMPUMEHEHUIO B YYEOHBIX CUTyallMsX, B TOM YMCJE IPU CO3AAHUU Y4EOHBIX U
COLMAIIbHBIX TIPOEKTOB;
dopMHpOBaTh HAyyHbIH THUI MBIIUICHHS, BIaJeTh HAYYHOH TEPMHUHOIOIUEH, KIHOUEBBIMU
HOHATUSAMH U METOAAMU;
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON JESTEIHPHOCTH U KU3HEHHBIX
CUTYAaIHsX;
BBISBIIATh TPUYMHHO-CIIEJCTBEHHBIE CBSA3M W aKTyaJIM3UpOBaTh 3ajlady, BBLABUraTh THUIOTE3y €€
pelLIeHHs], HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBAa CBOMX YTBEP)KICHMH, 3aJjaBaTh MapaMeTphl U
KPUTEPHH PEUICHHUS;
aHaAJTM3UPOBaTh MOJYYEHHBIE B XOJ€ PELICHMs 3a/laud pe3yJbTaTbl, KPUTHUYECKU OLIEHHWBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
OCYILECTBIIATh  LI€JICHANIPABICHHBIM MOWUCK TepeHoca CPeACTB U CIIOCOOOB  JIEHCTBHS B
npodeCCHOHATBLHYIO Cpeay;
YMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACIATEITbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIC WJCH, NpEIJiaraTh OPUTHHAIBHBIC TOAXOMIBI W PEHICHUS, CTaBUTh MPOOIEMBI U
3aJ1a4uu, OMTYyCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

— pabora ¢ nHpopmManmeii:
OpUEHTUPOBATHCSA B PA3IMYHBIX HMCTOUYHUKAX HHPOpMAIUHU (TeKcTe y4eOHOro mocoOusi, Hay4HO-
TIOITYJISIPHOM  JTUTEeparype, OWOJIOTHYECKUX CJIOBapsX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax
JaHHBIX, B MIHTepHeTe), aHAM3UPOBaTh MHPOPMALIUIO pa3IMYHBIX BHIOB U (HOPM IMpPEACTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEYHBOCTH;
(bopMynHpOBaTh 3aIPOCHl M MPUMEHATh Pa3IMYHbIe METOJIBI MIPHU MOUCKE U 0TOOpE OMOIOTHYECKOM
uHpOopMaLnu, He0OOXOAMMOM IS BBITTOJIHEHHSI yUeOHbIX 3ajay;
npuoOpeTaTh  ONBIT  HCIOJB30BaHHSA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAIbHYIO (OPMY HpPECTaBICHHUS OHOJOTHMYECKOW HH(pOpMaIUu
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);
UCIIOJIb30BaTh HAayuyHBIN A3BIK B KaueCTBE CPEACTBA MpHU paboTe ¢ OMOJIOTHYECKON HMH(pOpMaIMei:
OPUMEHATh XUMHUYECKHE, (U3MUEeCKHe M MaTeMaTHYecKHe 3HAaKM M CHMBOJIBL, (HOPMYIIBL,
ab0peBuaTypy, HOMEHKIATYypy, HCIOJb30BaTh M TNPeoOPa3OBbIBATH 3HAKOBO-CHMBOJIMYECKHE
CpeCTBa HAIJISTHOCTH;
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BJIAJCTh HAaBbIKAMM pacllO3HaBaHMsS W 3aIlIUThl MHpOpMauuu, HH(OPMAIMOHHON O0€30IacHOCTH
JMYHOCTH.
OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

— oOuenue:
OCYILECTBIIATh KOMMYHUKAllMM BO BceX cdepax >KU3HU, AKTUBHO YYacTBOBAaTh B JHAJOre WIH
JMCKYCCHH IO CYIIECTBY 00CYyKIaeMOi TeMbl (yMEHUE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHMS
OTHOCHUTEJIBHO BBINOJHEHUSI IIPEIIaracMoM 3aJadd, YYUTBIBATb HMHTEPECHl U COTJIACOBAHHOCTH
HO3ULMHI APYTUX YYaCTHUKOB JUAIora UM JUCKYCCHH);
pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBA OOLICHHS, MOHMUMATh 3HAYCHHE COIMAJIbHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTYalMid, YMETb CMAT4aTh KOH(MIMKTHI M BECTH
IIEPErOBOPBI;
BJIAQ/IETh DPA3JIMYHBIMU CHOCOOaMU OOLIEHMS U B3aUMOJAEWUCTBMS, NOHMMAaTh HaMEpPEHUs ApPYrux
JrOCH, TPOSIBIATH YBAKUTEIBHOE OTHONIEHHE K COOECeHHKY M B KOPPEKTHOH ¢opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

— COBMECTHAsl JeATEeJbHOCTD:
[OHUMAaTh M UCIOJIb30BaTh MPEUMYLIECTBa KOMAaHAHOM M MHAWBUIYaJIIbHOW pabOThl NMPH PELICHUU
Ouosnornyeckoi MmpoGseMbl, OOOCHOBBIBaTb HEOOXOAUMOCTh INPUMEHEHUS TpPYNIOBBIX (hopm
B3aMMO/ICHCTBHS NIPU PELICHUN YIeOHOU 3aauu;
BBIOMPATh TEMATHKY U METO/IbI COBMECTHBIX JEHCTBHUM ¢ yU4ETOM OOLIMX HHTEPECOB U BOSMOXKHOCTEH
KQ)KI0r0 WIEHA KOJIJICKTUBA;
IPUHUMATD L€ COBMECTHOM J1€ATENbHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH JIEHCTBUSA IO €€
JOCTHKEHMIO: COCTAaBIATh IUIAH JEHCTBHUM, pacIpeAcsATh POJIUM C y4ETOM MHEHMM YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;
OLICHMBAaTh KayeCTBO CBOEro BKJIAJa M KaKJIOr0 y4yaCcTHHMKAa KOMAaHJbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
IpeJiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C TIO3ULMHM HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;
OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B PA3JIMYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpak€HUE, ObITh MHUIIMATHBHBIM.

OsiaieHHe YHUBEPCAJbHBIMHU PeryaIsiTHBHBIMH 1€ CTBUSIMU:

— CaMOOpPraHM3anMs:
UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABIECHUS MPOOJEeM M UX pEIIeHHUs B >KU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;
BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIE€JI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSX
Y IIOCTYIIKaXx 110 OTHOLIEHUIO K )KMBOW IPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAIOIINX;
CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBbHYIO JIEATENBHOCTh, BBIBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYalUAX;
CaMOCTOSITENIbHO COCTABJIATh IUIaH pEUIeHHs MpoOJeMbl € YYETOM MMEIOIIMXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUII;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO IIUPOKOM 3pYAMLIMU B pa3HbIX O0JIACTSIX 3HaHUM,
MOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

— CAMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATENBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yJIbTaTOB LIETAM;
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BJIaJIETh HAaBBIKAMU TI03HABATENbHOM pedrexkcun Kak OCO3HaHHMS COBEpIIAEMbIX JACUCTBUNA H
MBICITUTENIbHBIX MPOILIECCOB, UX PE3Yy/IbTATOB U OCHOBAHHI, MCIONB30BATh NPUEMBI pedieKkcun s
OLIGHKU CHTYalllH, BBIOOPA BEPHOTO PEILICHHS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB IEATEIbHOCTH;
— NpUHATHE ce0s M APYrux:
MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbrarhl ocBoeHus: mnporpammbl COO no Ouonorun Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienMduueckue i yueOHoro npeamera «buosiorus» Hay4yHble 3HAHUS, YMEHHUS U CIIOCOOBI
NEHCTBUII 1O OCBOCHHMIO, WHTEpIpETallMM W MpeoOpa3oBaHUIO 3HAHUM, BUIBI ACSITENBHOCTU IO
IIOJIyYEHUIO HOBOI'O 3HAHMS W IPUMEHEHUIO 3HAHUM B pa3IMYHbIX YYEOHBIX CHUTyallUsX, a TaKkKe B
peallbHBIX KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C OMOIOTHEH.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro nmpenmera «buonorus» B 10 kiacce oTpaxkaror:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CUCTEME HAyYHOT'O 3HAHUSI ECTECTBEHHBIX
HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpPAa H HAYYHOIO
MHPOBO33PEHHUS, O BKJIAJIE POCCHUUCKUX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B PAa3BUTHE OHOJIOTUH,
(GyHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa VISl PEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHME pacKpblBaTh COJIEpKaHWE OMOJOTMYECKMX TEPMUHOB M TMOHSATHM: JKWU3Hb, KIIETKA,
OpraHusM, Meradoiau3M (OOMEH BEIIeCTB W IpeBpallleHHe SHEpPruu), roMeocra3 (camoperyssnus),
yYpOBHEBasi OpraHU3allus *XUBBIX CHUCTEM, CAMOBOCHPOM3BEJIEHHUE (PENpOAYKIMsI), HACIIEICTBEHHOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHE H3jaraTtb OMOJIOTHYECKUE TeOpUH (KJIETOYHAs, XpPOMOCOMHasl, MyTallMOHHAsI, [IEHTpaJIbHas
JorMa MoOJIeKynsapHoi Ouonorun), 3akonbl (I. Mennensa, T. Moprana, H. 1. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpaszusi M TNPOMCXOXKICHUS KyJIbTypHbIX pacteHuit H. WM. BaBuiosa), onpenensits
TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHME BIAJETh METOJaMU HAy4yHOTO IMO3HaHUS B OMOJOTMM: HAOJMIOJEHHE U ONMMCAHUE KUBBIX
CHCTEM, IIpPOLECCOB M SBJICHUH, OpraHM3alus M MpOBeAECHHE OHOJOrMYECKOro HKCIEPUMEHTa,
BBIIBJKEHUE TUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAYy HCCIEAYEMbIMH BEJIWYHMHAMH, OObSICHEHHE
MOJIYYEHHBIX pPE3yJbTAaTOB, MCIOJIb30BAaHHBIX HAYYHBIX IMOHSATUNA, TEOPUM M 3aKOHOB, YMEHHUE JENaTh
BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTAaTOB;

YMEHHME BBIIENATh CYLIECTBEHHBIE IIPU3HAKUM BHUPYCOB, KJIETOK IIPOKApUOT U JYKapHoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHM3MOB, OCOOEHHOCTH IpOLecCOB: OOMEHa BEILIECTB U
OpEeBpallleHUs] DSHEPruu B KJIETKe, (OTOCHHTE3a, IUIACTMYECKOTO0 U HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJI0JOTBOPEHHUSI, pa3MHOKEHUS1, MHAUBUTyaJbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTCHE3);

yYMEHHE MPUMEHSTh MOJy4YeHHbIE 3HAHUS Il OOBSICHEHHUSI OMOJIOTMYECKHUX MPOIIECCOB U SBJICHUM,
JUIS TIPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOW JKM3HU C IIeNbI0 oOecrieueHus: 0e30MmacHOCTH
CBOETO 3JI0pPOBbS M 3/I0POBbS OKPYKAIOIIUX JIFOJEH, COOMIOACHHS] HOPM TpPaMOTHOTO MOBEICHUS B
OKpYy’Kalollled TNPUPOAHOM cpele, TOHUMaHWE HEOOXOJUMOCTH  HCIIOJIb30BAaHUS  JJOCTHXKEHHM
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUHN AJIs PALlMOHAIIBHOTO PUPOIOTIONb30BaHMS;

YMEHHUE pelIaTh 3JEeMEHTapHbIe T'€HETUYECKUE 33/7a4d HAa MOHO- U JUTHOPHIIHOE CKpELIMBaHHUE,
CIIETUIEHHOE HACJIEI0BAaHUE, COCTABJISITH CXEMbl MOHOTHOPHUAHOIO CKPEIIMBAHUA [UIsl MpeAcKa3zaHus
HaCJIe0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJHATH JJA0OPATOPHBIE M MPAKTHYECKUE PadOTHI, COOIIOAATh MpaBuja Mpu padoTe C
y4eOHBIM U JIaOOpaTOPHBIM 000PYIOBAHUEM;
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YMECHHE KPHUTHYCCKH OIICHMBAaTh M HMHTEPIPETUPOBATH HHGOPMAIMIO  OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHMS U3 PA3IMYHBIX MCTOYHUKOB (CPEACTBA MAacCOBOU
uH(GOpPMAIIMK, HAYYHO-TIONY/IIPHBIC MaTEPHAaJIbl), STHYCCKHE aCIECKThl COBPEMCHHBIX HCCIICIOBAaHHI B
OMOJIOrUH, MEIUIMHE, ONOTECXHOJIOTUH;

yMEHHE CO37[aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIE COOOIICHMS, 0000Mas OHOJIOTHIECKYIO
uH(GOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OUOJIOTHH.

11 KJIACC

[IpenmeTrHbIe pe3ynbTaThl OCBOCHHUs yueOHoro npeamera «buonorus» B 11 kiacce oTpakaror:

c(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HayYyHOI'O 3HAaHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAaHMM COBPEMEHHOH €CTECTBEHHO-HAy4yHOM KapTUHbl MHUpa U HAy4HOIO
MHUPOBO33PEHHUS, O BKJIAJEC POCCHUHCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JIJIs pEIICHUs )KU3HEHHbIX 3a/1ay;

YMEHHUE paACKpPbIBaTh COJIEPKAHUE OWMOJIOTWYECKHX TEPMHHOB M TIOHSATHI: BHJ, MOIYJISIUS,
reHO(OH]], ABOJIONMS, IBUXKYIIHE CUiIbl ((aKTOpbl) 3BOJIOLUH, HPUCIOCOOIEHHOCTh OpPraHHW3MOB,
BU000pa30BaHue, SKOJIOTUIECKHE (PAKTOPBI, SKOCHCTEMA, MPOTYLIEHTHI, KOHCYMEHTBI, PEYIICHTHI, ETH
IUTAHUs, SKOJIOTHYECKas NupamMua, OuoreoueHos, buocdepa;

YMEHHUE H3J1aratb OMOJOTHYECKHe TeopuH (dBoyonnoHHas Teopus Y. [lapBuHa, cHHTeTHYECKas
TEOpHsI 3BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxoacrsa K. M. Bbapa, uepenoBanus
TJIAaBHBIX HampasiieHu#d u myrei sBomonuu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepranckoro),
OIpeNIeNIATh T'PAHULIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

YMEHHUE BIIJETh METOJaMH HAyYHOTO MO3HAHWS B OMOJOTHH: HAOIIOACHUWE M ONHCAHHE KHUBBIX
CUCTEM, IIpPOLECCOB M SBJICHUN, OpraHM3alus M IpOBeAECHUE OHOJOrMYECKOro SKCIIEPUMEHTa,
BBIJIBU)KCHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BEIHMYMHAMH, OOBSICHEHHE
HOJYYEHHBIX pE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE TPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
HOMYJISINA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIEHO30B M HIKOCHUCTEM, OCOOCHHOCTH
IpPOIIECCOB:  HACJIEJACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS DKOJOTHUYECKHMX (PAKTOPOB Ha OpraHW3MBI, ITEpeHoca
BEIIECTB M TOTOKA HHEPTUM B HKOCHCTEMAX, AHTPONOTEHHBIX H3MEHEHMH B HKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTA BEUIECTB M OMOTCOXMMHYECKHX IIMKIOB B Onochepe;

yYMEHUE MPUMEHSATH MOJyYeHHbIE 3HAHUS Ul OObSICHEHUsS] OMOJIOTMYECKHUX MPOLIECCOB U SBICHUMH,
JUTS TIPUHATHS TPAaKTUYECKAX PEIICHUH B MOBCETHEBHOW JKM3HU C IIENBI0 OOecredyeHus: 0e30macHOCTH
CBOETO 3/I0pPOBbSl U 3/I0pPOBbSl OKPY)KAIOUIMX JIIOAEH, COONIOJEHUS HOPM I'PaMOTHOIO TOBEICHUS B
OKPY)KaIOIIeW TMPUPOJHOW cpele, TOHMMaHWEe HEOOXOJUMOCTH  HCIONB30BAaHUS  JIOCTHKEHUU
COBPEMEHHOM OMOJIOrUH A7 palliOHAIEHOTO IPUPOAONOIB30BAHNUS;

YMEHHUE peIIaTh dJIEMEHTApHbIE OMOIIOTHYECKHE 3a7aul, COCTABIATh CXEMBI TIEpeHOCa BEIIECTB U
9HEpPruy B SKOCUCTeMax (IleTy MUTaHus);

YMEHHE BBINOIHATH J1a00paTOpHBbIE M MpaKTHUYECKHE padoThl, cOOMI0AaTh MpaBuia Ipu padoTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYIOBAHUEM;

YMEHUE KPUTHYECKH OIEHUBaTh W HMHTEPIPETHPOBaTh HH(OPMAIMIO OHOJOTHYECKOTO
COJIepKaHHUs, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUSA U3 PA3IMYHBIX MCTOYHHUKOB (CpEICTBA MAcCCOBOM
uH(bOpMallK, HAY4YHO-TIOMYJISPHbIE MaTepualbl), paccMaTpUBaTh TIJI00AJbHbIE SKOJOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO37[aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOMICHHS, 00001as OHOIOTHIECKYIO
UH(POPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapar OHMoJI0Truu.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KomnuecTBo yacoB e e (b o
JEKTpOHHBIE (1TU(PPOBHI
Ne i/t HaunmenoBaunue pasaciioB U TEM IIpOTrpaMMBbI Beero K()HTpOJ‘[[,HLIe HpaKTI/IIleCKI/Ie o 6paSOBaTeJILHBIC pecypehI
paboThI paboThI
bubnunoreka LIOK
1 buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 Bubmaorexa IIOK
https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIECTKU 8 1 Bubmorexa TOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 PKH3HENATELHOCTE KITKH 6 https://m.edsoo.ru/7f41c292
5 PasmHOXkeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnnorexa [JOK
OPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M K3MEHUYMBOCTh 3 15 bubnuoreka [{OK
OpraHU3MOB ’ https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUHU https://m.edso00.ru/7f41c292
bu6nmorexa LIOK
8 Pesepsroe Bpems 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KonmuectBo yacon SMekTpo e (wpossIe)
. JIEKTPOHHBIE (IIPPOBLI
Ne i/ HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero KoHTpobHBIE I[IpakTHuecKue 0bPa30BATETEHbIE PECYPCEI
paboThI paboThl
bu6mmoreka [IOK
! IBOTOUKOHKAs GHOTOTHS 9 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
2 Bo3HuKHOBEHME M pa3BUTHE )KU3HU Ha 3eMIie 9 0,5 https://m.edsoo.ru/7f41cc74
3 OpranusMsbl 1 OKpyXarouias cpeaa S) 1 bubmnorexa LIOK
https://m.edsoo.ru/7f41lcc74
4 Coo0111ecTBa U SKOJIOTHYECKHE CUCTEMBI 9 brbmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41lcc74
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2,5
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