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ITOSAACHUTEJIbHA S 3ATIMCKA

ITpu pa3paGoTke mporpaMMsel MO OHOJIOTMH TEOPETHUYECKYIO OCHOBY JUISL OIpEIEeJICHUS
NOJIX0/0B K (DOPMHUPOBAHMIO coJepKaHus ydeOHoro mnpenmera «buosorus» cocraBuiau:
koHuentyaiabHble nojoxenus OI'OC COO o B3aumMooOyCIOBIEHHOCTH IieNel, coiepiKaHus,
pe3yabTaToB OO0y4YeHHsS U TPeOOBAHMH K YPOBHIO HMOJATOTOBKM BBIIYCKHHUKOB, TOJIOKEHUS 00
O0MMX LEeIIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoii depepannn, a TakKe MOJIOKEHUS O crieruduke ONOIOTHH,
e¢ 3HAYCHWW B TMO3HAHWHU >KUBOW TPUPOABI U OOECIIEYCHUH CYIIECTBOBAHUS YEIIOBEUECKOTO
obmectBa. CoriacHO Ha3BAHHBIM I10JIOKEHUSAM, ONPEAEICHbI OCHOBHbIE ()YHKIIMU IIPOrpaMMBbI
1o 61osoruu u €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT npeacTaBiIeHHUE O LesIX, 00 o0Ielt ctpaTeruu ooy4deHus,
BOCIIUTAaHUS M pa3BUTHS OOydYaroIUMXcs CcpelacTBaMu ydeOHoro mpeamera «buonorusy,
ornpenenseT 00A3aTeNIbHOE MPEIMETHOE COJEpXKaHHe, €ro CTPYKTypy, pacIpelesieHHe 10
pa3zenaM M TeMaM, PEKOMEHAYEeMYIO MOCJeI0BAaTeIbHOCTh M3YYEHHUS y4eOHOro Marepuana c
y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTHKM 00pa30BaTEILHOTO IMpoLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOINXCS.

B nmnporpamme 1o OHONOrMHM TakXke YYMTHIBAIOTCA TpeOOBaHHUA K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpeJIMETHbIM M NPEAMETHBIM pe3ysibTaTaM oOOydeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN A€ATEIbHOCTH/yUeOHBIX AeHCTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIepKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6umornorun (10-11 xmaccel, 6a30BbIii YpOBEHB) peann30BaH HPUHIHII
NPEEMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oiaromaps dYeMy B HEH NPOCMAaTPHUBAETCS
HANpaBJICHHOCTh HA PAa3BUTHE 3HAHMIA, CBS3aHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIlM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHUS,
IPEJCTAaBICHUN O 370pOBOM 00pa3e >KU3HM M OEpeXHbIM OTHOLIEHHEM K OKpPY’KaroLIeH
npupogHoii cpene. Ilostomy Hapsay ¢ u3ydyeHHEM OOLIEOMOJIOTHYECKUX TEOPHUH, a Takke
3HAHUM O CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PAaHIa U CYLTHOCTH OCHOBHBIX IPOTEKAIOLINX B HUX
IPOLIECCOB B TMpOrpaMMe MO OMOJIOTMH YJENEeHO BHUMAaHHUE HCIOJIb30BAHUIO IOJTYYEHHBIX
3HAHUH B MOBCEJHEBHOM KU3HU JJIs1 PEIICHUS IPUKIIAJHBIX 337a4, B TOM YHCie: NPO(QUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMK  YEJOBEKA, MEIUKO-TeHETUYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHS KOJIOTMYECKH IeJIeCO00pa3HOro MOBENEHHs B OKPYXKAIOIIEH MPUPOJHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JESITEIBHOCTH 4YeNIOBEKa Ha COCTOSHHWE NPUPOAHBIX |
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMAaHMS K IPUKIAJHOW HAIPABICHHOCTU y4eOHOTO
npeamera «buonorus» NpoJUKTOBAaHO HEOOXOJUMOCTbIO 00ECIEeUeHHs YCIOBUI Ui pelleHHs
OJIHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOIO OMOJIOrHYecKoro o0pa3oBaHusi, KOTOpas MpeArnoiaraet
¢dbopmupoBaHue y O0yYaroUMXCs CHOCOOHOCTH aJaNTHPOBATHCA K HM3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAaeT BakHOe MecTo. OHa
oOecrieunBaeT (GopMupoBaHuEe y OOydaroluXcs MNPEJCTABICHUNH O HAYyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O JKUBOU MPHUPOJIE, €€ OTINIUTEIBHBIX PU3HAKAaX — YPOBHEBOM
OpraHu3allil W SBOJIIOLUH, CO3MaéT YCIOBHMA MAJSA: IO3HAHWS 3aKOHOB >KMBOM IPHUPOIBI,
(dopmupoBaHus (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe30macHoro olpasa
YKU3HH, IKOJIOTUYECKOT0 MBIIIUIEHUS], IEHHOCTHOI'O OTHOLICHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bosbioe 3HaueHue OWONOTMS HMMEET TAaKKe I pPELIeHHUs BOCIMUTATENbHBIX H
Pa3BUBAIOIIMX 33J]a4 CPeIHEro oOuiero o0pa3oBaHus, COUanU3anu odyyaromuxcs. M3ydenne



ouonorun obecrieynBaeT yCIIOBUS JUIS ¢dbopmupoBaHus MHTEJJIEKTYAJIbHBIX,
KOMMYHHUKAIIMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX HaBBIKOB, ACTETUYECKOM KYJbTYPBHI, CHOCO6CTByeT
MHTETpalui OMOJIOTHYECKUX 3HAHUHM C MPEACTaBICHUSIMU U3 JAPYTUX y4eOHBIX NMPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMUHU U reorpadun. Ha3BaHHbIE MOI0KEHUS O peJHA3HAYEHUH y4eOHOTrOo
npenmera «buonorus» cocraBUIM OCHOBY Ui OMNpeAeNieHUs MOAXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHMsl, IPEACTABICHHOr0 B IporpaMmMme o GHOJIoTuu.

Ot10op conepxanus yuebHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH €
MO3ULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JTOJIKHbI
OCBOUTH 3HAHMA M YMEHHs, 3HAUUMBbIE i1 (POpMUPOBAHUS OOILEH KyJbTYphl, ONpEAEsIonue
a/JIcKBaTHOE IIOBEJCHHE YEJIOBEKAa B OKpYXalolled NIpHUpPOJHOM cpene, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM KHM3HU U MPAKTHUECKOH AestenbHOoCTH. Oco00e MECTO B 3TOHM CHCTeMEe 3HAHHIA
3aHMMAIOT 3JIEMEHTHl COJEep)KaHus, KOTOpble CIyXaT OCHOBOM il  (OPMHUPOBAHUSA
MIPEJICTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYyYHONW KapTUHE MHUpPA M IIEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUK OMOJIOIHYECKOr0 00pa30BaHMsL.

CTpyKTypHpoBaHHE cOZep:KaHus Y4eOHOro MaTepuajga B Iporpamme M0 OHOJOTHH
OCYILIECTBJIEHO C Y4ETOM IMPUOPUTETHOTO 3HAYCHMS 3HAHUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSAX
JKUBOM TIpHUpOJBI, O €€ ypOBHEBOHl OpraHM3allMiM M 3BOJIOLMU. B coOTBETCTBMM C 3THM B
CTPYKType y4eOHOTO mnpeaMera «BHoNorusy BBIIEICHBI CIEIYIONINE COJCPKATEIbHbBIC JTHHUU:
«bnomnorns xak HaykKa. MGTOILBI HAay4YHOT'O IMO3HAHHA», «Kiertka xax Ononornueckas cucremay»,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa 1 MHOT0oOpa3sue OpraHuYecKoro MHUpay,
«IBOJIIOIUA JKUBOW TPUPOIIBI», « IKOCUCTEMBI U TPUCYITUE UM 3aKOHOMEPHOCTH.

Ilens u3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yyaromMUMHUCs 3HAHUSAMU O CTPYKTYpHO-(D)YHKIIMOHAJBHOW OpraHU3alMMd >KUBBIX CHCTEM
pa3HoOro paHra ¥ npuoOpeTeHre YMEHHI MCIIONb30BaTh 3TH 3HAHUS JJIS IPAaMOTHBIX JEHCTBUH B
OTHOILLIEHUH O0BEKTOB KMBOM NMPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HECHHBIX POOIEeM.

JocTwkenne nenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
oOecrneynBaeTcs pelIeHneM CIIEIYIOINX 3aau:

OCBOEHHE O0OyYaroIUMUCA CHCTEMbl 3HAHUH O OMOJOTMYECKUX TEOpUSIX, YUYECHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpaBHJIaX, CIyXalllhuX OCHOBOW A (OPMHUPOBAHUSA
NPEJCTAaBICHUN O ECTECTBEHHO-HAy4YHOW KapTHHE MHpa, O METOJAaX Hay4yHOro IO3HaHuf,
CTPOCHUHU, MHOI000pasMM M OCOOCHHOCTSAX MBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIINXCSI OTKPBITHUSAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHHY;

¢dopmupoBaHre y OOy4aromuxcs IMO3HABATEIbHBIX, WHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHSA B OMOJOIMU HAYyYHBIX B3IJISJIOB,
Hﬂeﬁ 1 NMMOAXOJ0B K U3YUCHHUIO KUBBIX CUCTCM pPa3HOro YpOBHA OpraHu3alnuu,

CTaHOBJIEHHE Yy OOydJaromuxcsi oOmmel KyJabTyphl, (DYHKIHOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLCHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa >KUBON MPHUPOJBI Ha
OCHOBAHMU 3HAHWH U OIBITA, TOJYYEHHBIX IPU U3yUYECHUH OMOJIOTHHY;

¢dopmupoBaHue y OOyYaroIUXCs YMEHHMH WILTIOCTPUPOBATh 3HAuYE€HUE OMOIOTHYECKUX
3HaHUH B MPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHIA;

BOCIIUTAaHUC y6€)K,Z[éHHOCTI/I B BO3MOXKHOCTU IIO3HAHUS YCIOBEKOM >KHBOM IpUpoakl,
HEOO0XOIMMOCTH OEPEKHOTO OTHOMICHHUS K HEH, COONIIO/ICHHS 3TUIECKUX HOPM TP TPOBEICHUH
OMOJIOrMUECKUX MCCIIEIOBAHNM;

OCO3HAaHHUE IIEHHOCTHU OHOJIOTMYECKUX 3HAHUKI JJIs1 TTOBBINICHUS YPOBHA DKOJIOTHYECKOH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NMPHOOPETEHHBIX 3HAHUI M yMEHUH B MOBCEIHEBHOW >XU3HU I OLICHKH
MOCJIEICTBUI CBOEH JEATENFHOCTH IO OTHOIICHHIO K OKpY’Karolle cpene, cOOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHUE U COOIIOICHUE Mep TTPODUITAKTUKN 3a00JICBaHUH.

B cucteme cpennero oOmiero oopazoBanus «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
SIBIISIETCS  00SI3aTETILHBIM yUEOHBIM TIPEIMETOM, BXOJSIIAM B COCTaB TPEAMETHOH o00iacTu
«EcTecTBeHHO-HAyYHBIE TPEIMETHI».

Jnst u3ydenust 6uonoruu Ha 6a30BOM YpOBHE CpeHEro o01iero o0pa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 yac B Henento) , B 11 kmacce — 34 yaca (1 gac B Hezenio).



COJEPXAHMWE OBYUEHUA

10 KJIACC

Tema 1. bronorua kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUUYECKHUMH WU JIPYTUMHU
€CTECTBEHHBIMU HaykKaMu, ¢uiaocodueit, dTUKOH, ICTETHKONM H mpaBoM. Poib Ouomoruu B
(dbopMUPOBaHNUY COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTtoap1 TO3HAHMSI KUBOU PUPOIBI (HAOTIOACHHE, SKCIIEPUMEHT, OMKICAaHNe, U3MEPEHNE,
KJaccu(uKaius, MOJIeIMPOBAaHUE, CTATUCTHYECKAs 00paboTKa TaHHBIX).

HeMoHCTpanyu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl u cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JIaGoparopHbIe U npaKTAIeCKre paboThL:

[Tpaktnueckas pabora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOJOB TPH HM3YyYCHHH
OHMOOTHYECKUX O0BHEKTOBY.

Tema 2. JKuBBI€ CHCTEMEI M UX OPraHM3AIIMA.

JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MTPUPO/IBI.

CpoiicTBa OmocucTeM W WX pa3HOOOpaswe. YPOBHH OpraHHM3alMH OHOCUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHbBIA,  MOMYJSUUOHHO-BHIOBOM,
HKOCUCTEMHBIH (OMOreo1eHOTHUECKU), ONOCEpPHBIi.

HeMoHCTpanyu:

Tabmunpel u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OPraHHU3AIMH >KUBOU
MIPUPOJIBI».

Ob6opynosanue: Mmoaens Monekynbl JJHK.

Tema 3. XummudecKkuii COCTaB M CTPOSHHE KIE€TKH.

XUMHAYECKUA  COCTaB  KJIETKH. XHMHUYECKHE  DJIEMEHTHI:  MAKpPOAJEMEHTHI,
MHUKpO3JeMeHThI. Bosia 1 MUHepanbHbIE BEIleCTBa.

@OyHKIMM BOABI U MHUHEpalbHBIX BellecTB B KieTke. llogaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble
U 3aMEHUMBbIE AMHUHOKHCIOTHL. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI
MOJIeKYJbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS W YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKINN OETKOB.

®epmeHTsl — Ouosornueckue Karanusatopsl. CTpoeHue (epmeHTa: aKTHBHBIN IEHTD,
cyoctpatHas  cremuduuHocts.  Kodepmentsl. Burtammuel.  Otiamuus  (GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYrieBobl: MOHOCaXapu/bl (TII0K03a, prubo3a M Ae30KcHpru003a), qucaxapubl (caxaposa,
JaKTO3a) W TMoJIMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJIono3a). buonorndeckue ¢GyHKIMN
YTIIEBO/IOB.

Jlunuasl:  Tpurauuepunsl, ¢ochonunuasl, crepouabl. [uapodubHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YITIEBOJOB, OCJIKOB U JIMIUIOB KaK
HCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnortsr: JIHK n PHK. Hykieotuasl — MOHOMEpBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxuum PHK. Buger PHK. AT®: ctpoenue u



byHKIMN.

Muronoruss — Hayka o kierke. KierouHas Teopus — NpUMEp B3aUMOACUCTBUS UIEU U
(akTOB B HAYYHOM MTO3HAHUHU. MeTO bl U3YUEHUSI KIETKH.

Knetka kak nenoctHas »xuBasi cuctema. OOmiye Mpu3Haky KIETOK: 3aMKHYTasl Hapy»KHast
MeMOpaHa, mosiekyisl JIHK kak reneTnueckuii annapar, cucreMa cuHTe3a Oeska.

Tumbl KJIETOK: JyKapHOTHYecKas M IpokapuoTHyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoit kinetku. Kierounas crenka 6axrepuil. CTpoeHne 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENBHOMN, )KUBOTHOM U TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TMTUKOKAJIUKC, WX (YHKIIHU.
[Tna3maTndeckass MeMOpana, e€¢ cBoiictBa u (GyHKiuu. lluroruiasma u e€ OpraHoOWIBI.
OnnomemOpanHblie opranonab! kietku: JIIC, annapat ['onbxu, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHoujbl KJIETKH: MHUTOXOHAPUH, IIacTUibl. IIpoucxoxneHne MHUTOXOHAPUNH M IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOuAbI KJIETKU: pUOOCOMBI, KJIETOYHBIA EHTP, LIECHTPUOJIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKirtoueHus.

Snpo — peryasaTopHbli HeHTp kineTku. CTpoeHue sapa: siaepHas 000104Ka, Kapuornasma,
XPOMAaTHH, SAPBIMKO. XPOMOCOMBI.

TpaHcHIOpT BELIECTB B KIIETKE.

HeMoHCcTpanyu:

IToprpetsr: A. JleBenryk, P. I'yk, T. lllsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hunarpammbl:  «PacnpenenieHne XMMHYECKHX DJIEMEHTOB B  HEXKHUBOW MIPHUPOJIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KUBOU IIPUPOJIEY.

Tabmuubel u cxemsl: «Ilepuoanyeckass Tabiuna XUMHUYECKUX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJIbI BOJBI», «bruocunTes 6enka», «CTpoeHre MoieKyibl 0enka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. [JHK», «Ctpoenne Monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOU
KIeTkn», «CTpoeHne XHUBOTHOM KiIEeTKW», «CTpoeHHe pacTUTENbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKN», « CTpOCHUE AApa KIETKNY, «YTIEBOABDY, «JIMmub.

OO6opyoBaHHe: CBETOBOW MHUKPOCKOI, OO0OpYAOBaHHE [JIsi MPOBEJCHUS HAOIIOICHUM,
M3MEPEHMH, SKCIEePUMEHTOB, MHUKpPOIIpErnapaThl pPaCTUTEIbHBIX, UBOTHBIX M OaKTepUaIbHBIX
KIIETOK.

JlabopaTopHbIC ¥ IPAaKTHIECKUE pabOoTEL:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaluTH4YEeCKOH aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTalla3bl)».

Jlaboparopuass pabora Ne 2. «M3yueHHe CTPOCHHS KIETOK PACTCHUMU, KHUBOTHBIX W
OaxkTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMMCAHUE.

TeMma 4. Xu3HenesTeI-HOCTh KIETKH.

Ob6meHn BemiecTB, WIM MeTaboauM3M. AccumMmwidanusg (IUlacTUYeckud oOMeH) |
JTUCCUMMJIISALINS (SHEPTeTHUECKUt 0OMEH) — IBE CTOPOHBI €IMHOTO Tporiecca MmeTaboausma. Porb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPIHM B IOHUMaHUK MeTa0oIu3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOGHBINH U rereporpodHbiil. Poiab GpepmMeHTOB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUU B KIIETKE.

@dortocunre3. CBeroBas u TemMHOBass (a3l QorocuHTe3a. Peakuuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJBTYpPHBIX PAaCTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOINE OaKkTepuu. 3HAYCHUE XEMOCHWHTEe3a JUIs KU3HU Ha
3emie.



OHepretndyeckuid oOMeH B  KieTke. PaclieruieHHMe  BELIeCTB, BBIJICICHHE H
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTarbl sHepreTuyeckoro oomena. ['mukonus. bpoxenue u
ero Buabl. KuciaopogHoe OKHCIIEHHE, WM  KIE€TOYHoe JAbixaHue. OKuciurenabHoe
dbochopunupoBanue. IPPEKTUBHOCT YHEPTETHUECKOTO OOMEHA.

Peakuun w™arpuunoro cunre3a. [‘eHernueckas uHpopmauus u JIHK. Peanuzanus
TeHETUYECKON MHGOpMAIMK B KJIETKe. [ eHeTHYeCKUid KOJ M €ro CBOMCTBA. TpaHCKpHUMIUS —
matpuuHblii cuaTe3 PHK. Tpancnsamus — 6uocunTe3 O6enka. Drtamnsl TpaHcasiauuu. KonupoBanue
aMMHOKHCIOT. Posb pubocom B OuocuHTe3e Oernka.

Hexnerounsle ¢opmbl Ku3HM — BHUpychl. Mctopus otkpeitusi BupycoB (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO KA BUPYCOB. bakrepuodaru. bonesnn
pacTeHui, )KUBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nMmyHoeuuTa yenoBexa

(BUY) - Boszoymgutens CIIM[la. OOpatHas TpaHCKpHUINIUS, pEBEpTaza W HWHTErpasa.
[TpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00J€BaHUIA.
HeMoHCTpanmu:

[Toptpetsr: H. K. Konbiios, /1. 1. UBanoBckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumbl  muTanus», «Metabomusm»,  «MUTOXOHIPHS,
«OHepretnueckuil oOMen», «Xmnoporact», «Dorocunresy, «Ctpoenue JJHK», «Ctpoenue u
¢byHkunoHupoBanue reHa», «CuHre3  Oenmka», «l'eHermyeckwii  koa», «Bupyce,
«bakrepuoparn», «Ctpoenme u xku3HeHHBIH wnuka Bupyca CIIM/la, OGaxrepuodaray,
«Pennmukanus JTHK».

Ob6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u Tpanckpuniums», «buocuntes
oenkay, «CTpoeHHE KICTKN», MoJieib CTpyKTyphl JJHK.

Tema 5. PazMHOKEHVE M HHIUBHAIYaTbHOE PA3BUTHE OPTaHU3MOB.

KneTounslii 1MWK, WIM KU3HEHHBIM IMKN KieTku. MHTepdaza um mwuros. I[lporeccsl,
nporekatome B uHTepdasze. Permkamus — peakuus matpuydoro cuHtesa [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIMH HaOOp — KapHOTHM. JMIUIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuabl. LluTomoruyeckre OCHOBBI Pa3MHOKEHUSI U WHIUBUYAIBHOTO Pa3BUTH
OpraHU3MOB.

Henenne knetkn — muro3. Cragum mutosa. [lpoiecchl, mpoucxoismive Ha pa3HBIX
CTausAX MUTO3a. BUOIOrM4ecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rudesb KIeTKH — aromnTo3.

@®opMbl  pa3MHOXKEHMS OpraHM3MOB: Oecrojioe W TojoBoe. Buasl OGecronoro
pPa3sMHOXKEHHUS: JeJICHHE HaJBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEreTAaTUBHOE pa3MHOKeHUe. VIcKycCcTBEHHOE KIIOHMpOBaHHE OPraHMW3MOB, €0 3HAUYEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Craguu meiio3a. Ilpoueccsl, nmpoucxoasume Ha ctagusax meio3a. [loBeneHue
XpomocoMm B Meo3e. Kpoccunrosep. buonornueckuii CMbIC M 3HAYEHUE MEi03a.

["amerorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [10JI0BBIE sKene3bl:
CEMEHHHUKHU M simuHuKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo3oup,
AWIEKIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOCHHUs SHIEKIETOK U
cnepmaro3onioB. OmonorBopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHE3). OMOpPHOHAIILHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPUOHAIILHOTO PAa3BUTHSA Y TMO3BOHOYHBIX >KHBOTHBIX: JIPOOJICHHE, TacTPYJISIIHS,
opra"oretes. [ToctamOproHnanbHOe pa3BuTUe. THUMBI MOCTIMOPHOHAIBHOTO PA3BUTHUS: IPIMOE,
HernpsiMoe (JIMYMHOYHOE). BnusHuME cpeapl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIIOCOOHBIE



BBI3BIBATH BPOXKAEHHBIEC YPOJICTBA.

Poct u pa3Butne pacteHuii. OHTOreHe3 IIBETKOBOTO PAaCTEHUS: CTPOECHUE CEMEHH, CTaIuu
pa3BUTHSL.

JeMoHCTpauu:

Tabmumpt u cxembl: «DOpMBbI pa3MHOKEHUS OPTaHU3MOBY, «J[BOWHOE OTUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOXXEHUE pacTeHU», «JleleHne KIEeTKU
OakTepuitny, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOUHBIA ITHKID»,
«Pemmmukanusa JJHK», «Muroz», «Mehos», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MIICKOIMMTAIOIINX U YelIOBeKa», « OCHOBHEIC CTAAUN OHTOT'CHE3a.

ObopynoBaHue: MHKPOCKOM, MHUKporpenapaTsl «CrepMaTo30UIbl MICKOMUTAIOIIETOY,
«slinexknerka Miekonuraromeroy, «KapuoknHe3 B KIeTKax KOpemka JIyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», monens JIHK, Moaens metadazHoit XpOMOCOMBL.

JIabopaTopHEIC ¥ MPaKTAYECKAE PabOTHI:

JlaGopaTtopnast pabora Ne 3. «HabmroneHrne MuTo3a B KJIIETKaX KOHYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpOITpEnapaTaxy.

Jlaboparopnas pabota Ne 4. «/3yueHue CTpOCHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh M H3MEHIMBOCTDh OPTaHA3MOB.

[Ipenmer u 3amaum reHeTuku. Kcropuss pa3BuTus TreHEeTHKUA. Ponp UUTONOTMH |
SMOPHOJIOTHY B CTAHOBJICHUH TEHETHKU. BKiaa poccuicKuX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHETUKA. MeTonbl TEeHETHKH (THOPHUIOIOTUYECKUM, IUTOTCHETHUECKH, MOJEKYISIPHO-
reHeTu4eckuii). OCHOBHBIE TeHETHYECKUE TIOHATH. [ eHeTHUecKkas CHMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpeIIMBaHMI.

3aKOHOMEPHOCTH  HAclIeAOBaHUS  NPU3HAKOB, YyCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpelmuBanue. 3aKoH eIMHO00pa3usi THOPHUIOB MepBoro mokoneHus. [IpaBuio
JIOMUHUPOBaHUS. 3aKOH paculeluieHuss npu3HakoB. [mmnore3a uncroTel ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHUE.

JurnbpuaHoe  CKpelmMBaHUE. 3aKOH HE3aBUCHMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{luTroreHeTHUeCKUE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEEC CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS JIJIsI ONIPEICTICHUS TEHOTHUITA OCOOH.

CueruieHHOe HacienoBaHWe mpu3HakoB. Pabora T. Moprana 1o CHEMJICHHOMY
HacJeA0BaHUIO TeHoB. HapyIieHue clenienrsi TeHOB B pe3yJIbTaTe KPOCCHHIOBEpa.

XpoMOCOMHas TEOpUS HACJIEACTBEHHOCTH. [ eHeTHUeCcKre KapThl.

I'eneruka nosna. XpoMOCOMHOE OIpeNeeHHE 1ojda. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIETUICHHBIX C
IIOJIOM.

N3menunBOCTh. BUIbI H3MEHUYNBOCTH: HEHACIIEACTBEHHAS U HACIIeICTBeHHAs. Poib cpenpl
B HCHACJIIECJICTBEHHONW W3MEHYMBOCTH. XapaKTePUCTHKA MOJIU(PHUKAIMOHHON H3MEHYHBOCTH.
Bapuanuonsslii psin u BapuanmoHnHas kpuBag. Hopma peaknuu npusHaka. KonudecTBeHHBbIE U
KaueCTBEHHbBIC IPU3HAKU M UX HOpMa peakunu. CBoicTBa MOAU(PUKAITMOHHON N3MEHYHBOCTH.

HacnencrBeHnHasi, Uy reHOTHIIMYECKAs, U3MEHYNBOCTh. KOMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u 1OJOBOM mpolecc — OCHOBA KOMOWHAaTUBHOM HM3MEHYMBOCTH. MyTalmoHHas
U3MEHYMBOCTh. Kitaccuukamuss MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC. YacroTra
MPUYMHBI MyTaluid. MyTareHHbie (aKkTOpbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACJIEACTBEHHOM
m3menunBoctH H. 1. BaBuiona.

BuesnepHast HaclIeACTBEHHOCTh U U3MEHYHBOCTb.



I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl TEHETHUKU YEJIOBEKa:
TCHEAJIOTUYCCKUI, ONU3HEIOBBIA, [MTOTCHETUYCCKUM, OHOXMMHYECKUN, MOJICKYJISPHO-
reHeTudeckuil. COBpEeMEHHOE ONpe/eJIeHue TEHOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUNHpPOBaHUE, B TOM umciie ¢ nmomombto [I1[P-ananm3a. HacneactBenusie 3abosieBaHMs
YeJOBEeKa: TEHHbIE Oo0yie3HH, OO0JIE3HW ¢ HACJIEACTBEHHOM  MPEIPaCIoIOKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTtuueckue M TeHepaTuBHble MyTaluu. CTBOJIOBbIE KJIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTHKH, MPOPUIAKTUKU U JICUYCHUS T€HETUYECKUX
Oone3Heil. MeauKo-TeHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOM TEeHETUKH B
MPEIOTBPALICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUH YeTIOBEKa.

HJeMoHCcTpanyu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBunos.

Tabmumpl 1 cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE W €TO IUTOTCHETHYECKask OCHOBAY,
«3aKOH PpacHICIUICHHsT M €ro IMTOT€HETUYEeCKass OCHOBa», «3aKOH YHCTOTBl TaMeTy,
«urubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI NUTHOPUAHOTO CKPEIIMBAHUS»,
«Menos», «B3zanmonecTere ajuieNbHBIX T€HOBY, «l €HEeTHYeCKue KapThl pacTeHUM, KUBOTHBIX
u 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTumpl dYenoBeka U OSKUBOTHBIX», «BUIABI HM3MEHUMBOCTHY», «MoauduKaimoHHAS
W3MEHYUBOCTEY», «HacnemoBanue pesyc-dakropa», «I'eHeTnka rpymnm KpoBm», «MyTalnnoHHas
U3MEHYHBOCTHY.

O6opynoBanue: Mojenu-ammukamuu «MoHoruOpuaHOe CcKpenBanue», «HemomHoe
JOMHHUpOBaHHE», «JluruOpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MUKPOCKON U
Mukpornpenapat «Jlpo3odunay (Hopma, myTanuu (HOpMbI KPBIIILEB U OKPACKH Tela), repOapuii
«I'opox moceBHON».

JlaGopaTopHEIC U PaKTHIESCKHE pabOTEI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaTOB MOHOTHOPUAHOTO U TUTHOPHUIHOTO
CKpEIIMBAHUS Y IPO30(HITBI HA TOTOBBIX MUKPOTIPEIIapaTaxy.

Jlabopartopnast pabota Ne 6. «3yuenne moaudukaninoHHON U3MEHYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

Jlabopatopnast pabora Ne 7. «AwHanm3 wMyTtanmmid y JApo30dUIBI HAa TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHUe U aHAIH3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexmus opranu3MoB. OCHOBEI OMOTEXHOIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoXkIeHNEe CeeKInn U JoMecTukanus. Yuenue H. W.
BapwiioBa 0 IEHTpax MPOUCXOXKICHHUS W MHOTO00pasvs KyJbTYpHBIX pacTeHHid. LIeHTpsI
MIPOUCXOKICHHSI IOMAITHUX JKUBOTHBIX. COpT, MOpPO/Ia, ITAMM.

CoBpeMeHHbIE METOJ/bI CeJIeKIUU. MacCOBBI U WHIWBUIYAIBHBIA OTOOPHI B CEJECKIIUU
pacTeHuii U >kUBOTHBIX. OlleHKa dKcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHNEe — WHOPUIIMHT.
Uucras nuHusa. CkpemmuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wiaM ruOpugHas CuIa.
HeponcrtBennoe ckpemuBanue — ayTOpuaudr. OtnanéHHas ruOpuauzanus U e€ YCIexH.
HckyccTBeHHBIM MyTareHe3 U MOJy4YEHUE MONMUILUIONAO0B. JIOCTHKEHHUS CENIeKIMU pacTeHUH,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJCTBA. ['€HHas WHXEHepus. DTambl CO3/IaHUA
pexomOunanTHo JIHK u Tpancrenneix opranuzmoB. Knetounas umxenepus. Kierounsie
KYJIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaH#e BBICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H dTHYeckue mpoodnemer. MO —



TeHEeTHYECKU MOAN(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHOB.

Tabmunpel u cxembl: Kapta «LleHTpbl NPOMCXOXKIEHUS U MHOTo00pa3usi KyJIbTYPHBIX
pactenui», «llopoabl ToManIHUX XKUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHUi», «OTnanéHHas
rubpuauzanusy, «Paboter akamemuka M. @. Weanomay, «llomumnonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJbTypbl U KIOHHpOBaHHE», «KOHCTpynpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM.

OOopynoBaHue: MyJISDKH TUIOJIOB M KOPHEIUIONOB AMKHX (DOPM U KYJIBTYPHBIX COpPTOB
pactenuii, repdapuii «CenbCKOX035IICTBEHHBIEC PACTCHUS.

JlaGopaTopHbIe 1 IpaKTHIeckue pabOTHL:

Okckypeusi « OCHOBHBIE METO/ABI U JIOCTHXKEHUS CEJEKIUU PacTeHUH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. OBomonvoHHas OHOIOTHA.

[TpennochlIKu BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPUM. DBONIOLMOHHAS TEOpUs U e
MecTO B OMoJoruu. BiusHue 3BONIOLMOHHOM TEOPUH HA pa3BUTHE OMOJIOTMHU U IPYTUX HAyK.

CBuzerenbcTBa H3BOMIONMU. [lajeoHTONOrHYecKHe: MOCIEI0BATEIbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOMN JIETOIMCH, TIepexoanbie (opMbl. bruoreorpaguueckue: cxoacTBo
u paznuuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHEe: CXOJACTBA U pa3auuus SMOPUOHOB pPa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEJIBHO-aHATOMHYECKUE: TOMOJIOTMYHBIC, aAHAJOTUYHble, PYIUMEHTapHbIE OpraHsl,
aTaBU3Mbl. MOJIEKyJIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OBomoumonHas Teopuss Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHS JapBUHHU3MA.
JBmwKymue Cuibl 3BOMIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas H3MEHYHMBOCTh, OOpb0a 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

CunreTtnueckas teopus sBotonnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossonronus. [lomymsamnus kak eqMHALA BUIA U SBOJIIOLUH.

JBwxymue cuibl (pakTopel) BOJIIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATUBHAs M3MEHYMBOCThb. IlomynsuuoHHble BOJHBI W Jpeid reHoB. M3omsauus u
MUTpalys.

EcrectBenHblii 0TOOp — HampaBisomuil Gaktop 3BoitoIUH. POPMBI €CTECTBEHHOTO
oTbopa.

[Iprcnoco0aeHHOCTh OPraHu3MOB KakK pe3yJbTaT 3Bostonuu. [IpuMeps! npucnocobnenuit
y Opranu3moB. ApoMop(}o3bl U UANOAJaNTaLUH.

Bun wu BumooGpaszoBanme. Kputepuum Buma. OcHOBHbIE (GOpMBI BHUI000pa30BaHMUS:
reorpaguueckoe, 3K0JI0rn4ecKoe.

Makpospomonusa. dopMmel 3BorONMM: (UIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpatumMocTh 3BOMIOLUY.

IIpoucxoxnaeHue  OT  HeCNEUMAIM3UPOBAaHHBIX  mpeakoB.  IIporpeccupyromas



crienuanu3anus. AanTuBHas padalys.

HeMoHCcTpanyu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkensb, @. Mromiep, A. H. CeBeprios.

Tabmunplr u  cxembl: «Pa3BuTHe opraHuyeckoro wmupa Ha 3emie», «3apoJbIIIn
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®PopMbl OOpsOBI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOrooOpasue copToB pacTteHuit», «MHoroobpasue mMopoa
JKUBOTHBIX), «Tonmynsuumy, «MyTannoHHas U3MEHYUBOCTDY, «ApoMop(h0o3b1»,
«Unnoananrtanumn», «OO0mas aereHepanus», «JBmwKymue cuibl dBoonmMmn», «Kapra-cxema
Mmapmipyra mytemectBus Y. JlapBuna», «bopsba 3a cymiecTBoBaHHe», «lIpHcmoco0iIeHHOCTD
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHmue», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMUHBIMU TUIIAMU OKPACKH, HA0Op IUIOJ0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHHUH Y KUBOTHBIX», MoJielb «OCHOBHBIE
HAIpPaBIICHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduyeckas kapta MHpa, Koiekuus «@DPopMbl COXPAaHHOCTH HCKOMAeMBIX
JKUBOTHBIX U PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocom», BIaKHbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «PasButme nsArymikm», Mukponpenapatr «Jllpo3zoduna» (HOpMa,
MyTaI# (OpMbI KPBIIILEB U OKPACKHU TETA).

JlabopaTopHbIe U MPaKTHIECKHe pabOTHL:

Jlabopatopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIIOTHUECKOMY KPUTEPHIOY.

JlaGopatopnast pabGora Ne 2. «OmmcaHue TPHUCTOCOOJICHHOCTH OpraHm3mMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. BosHUKHOBEHNE U pa3BUTHE KU3HA Ha 3eMIIe.

JloHayuHble MpeACTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHUS
KU3HU Ha 3emiie: abMOreHe3 W MaHCHepMus. XUMHYecKas IBOJIOLUSA. AOMOTEHHBI CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  MOATBEPKICHHE
XUMHUYECKOHN IBomonnu. HauanpHble dTambl Ouosiorndeckoi 3Bomtonuu. ['umoreza PHK-mmpa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHME MPOTOKIETKH. [lepBbie KIIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pazeutne xu3Hm Ha 3emsie 1o 3pam W nepuomaMm. Karapxed. Apxeiickas u
npotepo3oiickas dpel. [laneos3oiickas spa U e€ TEpHOIbI: KEMOPHMCKUH, OPIOBUKCKHH,
CUJIyPUMCKUH, JEBOHCKUI, KAMEHHOYTOJIBHBIN, [IEPMCKH.

Me3so301ickas 5pa U €€ MepUObl: TPUACOBBIN, IOPCKHM, MEIIOBOM.

Kaiino3zolickas 3pa u €€ nepHuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT €HOBBI.

XapakTepucTuKa KJIMMaTa M TIeoJIOTMYecKUX IpoueccoB. OCHOBHBIE ATambl 3BOJIOLUU
PacTUTEIBHOTO W KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHud M KUBOTHbIX. llosBieHue,
pacuBeT U BHIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4eCKOro MHUpa Kak OTPaK€HHE 3BOJOLMH. OCHOBHBIE CUCTEMATHYECKUE
IPyIIIbl OPraHU3MOB.

OBomronus  4eyoBeka. AHTPOINOJIOTHS Kak Hayka. Pa3zBuTme mnpeacraBieHUdl o
IIPOUCXOXKIECHNN YesloBeKa. MeToibl M3yueHus aHTponoreHesa. CxoicTBa U pa3andus yeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.

JBwxymue cwibl  (paxkTopbl) aHTpomoreHe3a. HaciencTBeHHass WM3MEHYHBOCTh U
ecTecTBEHHbII 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPY/a, MBILUIEHHE,
peub.

OCHOBHBIE CTAaIMM W BETBHU SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK yMeEIblid,



Yenosek npsMoxondmui, YenoBek Heanaepranbckuii, YemoBek pasymHbii. Haxoaxu
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JAaCTh paclpoCTpaHEHHs, 00bEM T'OJOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHs.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME pacChl: €BpOIEOHIHAs (eBpa3uiickas), HErpo-
aBCTpajoujgHas  (9KBaTOpHalibHas), MOHrOJIOMJHas  (a3uaTcKO-aMepHKaHCKas). UepTsl
IPUCIOCOOTIEHHOCTH TPEACTABUTENECH UeNOBEUYECKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunncTBO "enoseueckux pac. Kpuruka pacusma.

HeMoHCcTpanyu:

IToprpetsr: @. Penu, JI. ITactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmunet 1 cxembl: «Bo3HukHOBeHNEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHag kietka», «lIpokapuoTuyeckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMUYECKHUX 4YEpPT CTPOCHHUS
YeJI0BEeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJIOTMYECKHX HaXOJOK
MPEJKOB COBPEMEHHOI'0 4YeJoBeKay, «JllpeBHeimme moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JTIOAN», «HemoBedeckne pacs».

Ob6opynoBanue: Mynsku  «lIpoucxoxnenue uenoBeka» (OIOCTBI  aBCTPAJIONUTEKa,
NUTEKaHTpONa, HeaHJepTalublia, KpOMaHbOHIIA), CICTKU MM M300paKeHUS] KAMEHHBIX OpYIUil
NEpBOOBITHOTO YeNoBeKa (KaMHU-YOMIEpHl, pyOuia, ckpedia), reoXpoHOJIorHueckas Tadiuia,
KoJuTeKIns «DopMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTECHHID.

JIaGopaTopHbIe 1 IpakTHIeckue pabOTHL:

[TpaxTuueckas padora Ne 1. «3ydyeHne HCKOMAaEMBbIX OCTAaTKOB PACTCHUM U KUBOTHBIX B
KOJUIEKIIAAX).

OKcKypeust « OBOJIOLUS OPraHWYECKOro MUpa Ha 3emiiey» (B €CTeCTBEHHO-HAayUHBIH WM
KpaeBeqUeCKU My3ei).

Tema 3. Opraau3MEel ¥ OKpYKarOmas cpeaa.

Okojoruss Kak Hayka. 3ajadyd M pas3feibl JIKOJOTMHU. MeTonbl HKOJIOTMYECKHUX
UCCIIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMsI ~ OpPraHU3MOB:  BOJHAas,  HA3€MHO-BO3JyIlHAas,  IOYBEHHaf,
BHYTpHUOpPraHU3MEHHasl.

Oxonornueckue (akropbl. Knaccudukanus sxomorudeckux (HakTopoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J[efiCTBIE FKOJIOTHYECKUX (DAaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (GakTophl:  CBET, TeMIeparypa, BIaxHOCTb. doTonepuoausm.
[TpucnocoOeHnst OpraHu3MoB K JeHCcTBUIO aONOTHYECKHX (PakTOpOB. bronornyeckre puTMsl.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIUS,
XMIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HaxJeOHMYECTBO). AMeHcaln3M, HelTpanu3sMm. 3HauyeHHE OMOTHYECKUX
B3aMMOJICHCTBHI ISl CYIIE€CTBOBAHUSI OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKX Nomysanud. (OCHOBHBIE TIOKA3aTENH MOMYJISALUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, IPUPOCT, MuUrpauus. JluHamuka
YHUCJIEHHOCTH NOIYJISILMY U €€ peryJssaiusl.

HeMoHCcTpanmu:

[Toptpetsi: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkensb.

Tabnuuet u cxemsl: kaprta «[Ipupoaasie 30Hb1 3eMum», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dotonepuoausm», «llomymsum», «3aKOHOMEPHOCTH pPOCTAa YHMCIECHHOCTH MOMYJISIUU
uHOy30pun-Tyhenbkn», «llumessie nenmy.

JIaGopaTopHbIE B IpaKTHIECKHe pabOTHL:



JlaGopatopnas padora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
0oOUTaHUMD.

Jlaboparopnas padota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpaxTiueckast padorta Ne 2. «Iloacuér moTHOCTH NOMYJISAIMNA pa3HbIX BUAOB PACTEHUI.

Tema 4. CoobmecTBa B SKOJIOTHIESCKUE CHCTEMBI.

CoobmectBO  opranm3MoB  —  OwmoreHo3.  CTpykTypbl — OWOIIEHO3a:  BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBasi). Buasl-noMmuaanTel. CBsi3u B OMOIIEHO3E.

DKoJoruueckne cucrteMbl (d9kocucTembl). [loHaTne 00 sKocucTeMe M OHMOreoleHO3e.
@DyHKIIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLEHThl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK JHEPTUM B dKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenn u ceth. OCHOBHBIE IIOKAa3aTeNM SKOCUCTEMBI: OHoMacca,
NPOAYKIMSL. OKOJOTMYECKHE MUpaMHIbL: TMPOIYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
AKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIsIus, pazButue. CyKieccus.

[IpupoagHbpie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. IJKOCHUCTEMA XBOWHOTO WA
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOIreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOO3KOcHCTeMBl. buonoruueckoe u
XO03AHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop ycToiumBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pazHo00Opa3us Ha 3emIie.

VYuenne B. . Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocgepsl.
XKusoe BemectBo M ero QyHkuuu. OcoOeHHOCTH OMocdeprl Kak T100aTbHOW SKOCHUCTEMBI.
JlnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE IMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Orocdepe 3emin. AHTPONIOTeHHBIE U3MEHEeHUs B Ouocdepe. [ modanbpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHNE PUPOABI U YenoBedecTBa. CoxpaHeHue 6nopazHo0Opasusi Kak OCHOBA
ycToiunBocTu 6nochepsl. OCHOBA pallMOHANIBHOTO YNPaBICHUS MPUPOAHBIMU pPECypcaMu U MX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOruM U OXpaHa MPUPO/IbIL.

HeMoHCTpanmu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumessie nenm», «buoreHos3: coctaB u CTpykTypay, «lIpupoaHsie
coobmiectBay, «llemn mnuraHus», «OKojormueckas mnupampaa», «buocdepa u yemoBex»,
«OKocHCTEMA IIHPOKOJIMCTBEHHOIO Jieca», «ODKOCHUCTEMa XBOWHOro Jjeca», «buorenos
BoIoéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA MPUPOIY»,
«BaxxHelnme MCTOYHMKM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOI», «llouBa — BakHeWmas
cocTasisitolas onocheps», «DakTopsl Aerpagannu nouBy, «[lapaukosiit a3gdexT», «DakTopsl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTpykTypa ouochepsn», «PacnpocTpanenue
Xu3HH B Onochepe», «O30HOBBIN dKpaH Onochepw», «KpyroBopor yriaepomaa B OGuocheper,
«KpyroBopot a3ora B mpupoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «TunuuHble OMOILICHO3BI», repbapmii
«PacturenpHble  cooOmiecTBay, Kolekiuu — «buorneHo3», «Bpemutenu — BakHEWUIIHX
CEJIbCKOXO3SMCTBEHHBIX  KYJIbTYp», TepOapuM U KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
MIPUHAJIeKAIME K Pa3HBIM dKOJOTHYECKUM TpynnaM oaHoro Buaa, Kpacnas xaura Poccniickoi
®denepannu, H300pakeHHsI OXPaHAEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI IIO
BHOJIOTMN HA BA3OBOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiaMBalOTCA TpeOOBaHUS K pe3yjabTaTaM OCBOCHHUS
00yYaromyMHUCs MPOrpaMM CpeIHEro oo1iero oOpa3oBaHus: THYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMUYHOCTHBIE PE3VYJIBTATHI

B cTpyKkType JIWYHOCTHBIX pE3yJbTATOB OCBOCHHs mpeamera «bHoJoTHs» BBIIEICHBI
CICAYIOIINE  COCTABIIAIOIIME: OCO3HAHWE OOYYAIOMMMHCS  POCCHUCKOW  Tpa)kTaHCKOMN
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIHHOCTH M CaMOOIPEAEIEHHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAJUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGfI NCATCIIBHOCTHU IIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMI/I, HpI/ICYHH/IMI/I CUCTEMC
Ononornueckoro oOpa3oBaHMs, HAJIMYHME JKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH II€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yibTaThl OCBOCHHS TpeaMeTa «buoyiorusy AOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCTIUTATENHHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMHU, UCTOPHUECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B
06H.[CCTB€ HpaBI/IHaMI/I 158 HOpMaMI/I IIOBCACHHUA U CHOC06CTBYIOT HpOHCCC&M CaMOIIO3HaHU,
CaAMOBOCIIUTAHUA U CaMOpaSBI/ITI/ISI, pa3BI/ITI/I$I BHYTpeHHCﬁ IIO3UIIMNU JIUYHOCTHU, HanI/IOTI/ISMa,
YBaXEHUA K 3aKOHY U IIPaBOIOPSAAKY, YEJIOBEKY TpyZa U CTaplieMy IIOKOJIECHHUIO, B3aUMHOIO
yBaXEHMs, OEpeKHOro  OTHOLIEHUS K  KyJIbTYpHOMY  HacleUl0 U TPagulUsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickoit denepanyu, NpUpoae U OKpY-Karolen cpee.

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpeameTra « bHosorusy MTOJDKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUINXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIME JTMYHOCTH, CHCTEMON II€HHOCTHBIX OpHUEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOKICHHA, COOTBETCTBYIONIMX TPAAUIMOHHBIM [EHHOCTSM POCCHIMCKOTO  OOIIEeCTBa,
pach/IpeHI/Ie JKNU3HCHHOI'O OIIbITAa W OIIbITAa ACATCIBHOCTU B Hpouecce peanmam/m OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHHTaTeHBHOﬁ JACATCIIBbHOCTHU, B TOM YHUCJIC B YaCTH.

1) Tpa’kTaHCKOTO BOCIIATAHM:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMM  OOyYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHa POCCUHCKOTO OOIIECTBa;

OCO3HAHHE CBOUX KOHCTUTYLHMOHHBIX TpaB W OO0S3aHHOCTEW, YBa)XCHHE 3aKOHA H
MIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AEATEIBHOCTHU MPH CO3/IaHUH yUEOHBIX NMPOEKTOB,
peH_IeHI/II/I y‘-I€6HBIX U IIO3HABaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU 6I/IOJIOI‘I/I‘-I€CKI/IX BKCHCpI/IMeHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3UIMI0O TI0 OTHOIICHHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YyYHTHIBATh B CBOMX JCHCTBHUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOACH C pa3HBIMU YOCKICHUSAMHU, KYIbTYPHBIMHU IIEHHOCTSIMH U COITUATBHBIM



MIOJIOKECHUEM;

FOTOBHOCTb K COTPYAHHUUYCCTBY B MPOHCCCC COBMCECTHOTO BBIIIOJHCHUA y‘ICGHLIX,
MO3HABATCJIBbHBIX W HCCIICAOBATCIBCKUX 3aAda4, YBAXWUTCIBHOIO OTHOMICHHA K MHCHUIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JESATENBHOCTH;

2) naTpHOTHIECKOTO BOCIIMTAHHA:

c(hOpMHUPOBAHHOCTH POCCUICKON IpaXKAAHCKOW UIACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepen PoauHON, ropaoctu 3a cBOW Kpai, CBOIO
PoauHy, cBO# SI3BIK U KYJIBTYPY, MPOIILIOE M HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHWE K I[IPUPOAHOMY HACIEOAMI0O M IMaMATHUKAM IIPUPOLBL,
JIOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHWE M pa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHU 3HaYE€HNs OMOJIOTNY B [IO3HAHUN 3aKOHOB MMpUpoOabl, B )KU3HU YCIIOBEKA U
COBPEMEHHOTO O0IIECTBA;

uzeiHas yoe:xIEHHOCTh, TOTOBHOCTb K CITYKE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyne0y;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHS:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELEHUS, OPUCHTUPYSCh
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSM, CO3/IaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS IIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAAULIMSMHU HapOJOB
Poccuu;

4) 5cTeTMIecKOro BOCIIUTAaHUA:

9CTECTUYCCKOC OTHOLICHUC K MUPY, BKIIOYad 3CTCTHUKY 6I)ITa, HAayYHOTO U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUH;

IIOHUMAaHHUEC DMOIIUNOHAJIBHOT'O BOS)ICfICTBI/I?I JKUBOH mpupoabl 1 eé IIEHHOCTH;,

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTpPEMJICHHE MPOSBISATH
KauyecTBa TBOPUECKON JIMYHOCTH;

5) ¢usugeckoro BocnmMTaHWsA, (POPMUPOBAHUSA KYyJBTYpPHl 3JOPOBBS M 3MOIHOHAIHEHOTO
Omaromomyans:

MOHMMaHHE U peanu3alys 310pOBOro M 0e30MmacHoro oopasa XU3HM (310pOBOE MHUTAHUE,
COOITIO/IEHNE TUTUEHUYECKUX TPaBUII U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUN U OTIbIXA,
perynsipHasi (U3MYECKas aKTHUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3HYECKOMY U TICHXUYECKOMY 310POBBIO;

MOHMMAaHHUE IEHHOCTH TPaBUJ WHAMBHUIYyAJbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUA M HEMPHATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aNKOTrOJs,
HApPKOTHUKOB, KYPEHHUS);

6) Tpy1oOBOrO BOCIIATaHUA:

TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBa, TPYIO0JII00HE;

TOTOBHOCTDH K aKTHUBHOM ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHHaHBHOﬁ HAIIpaBJICHHOCTH,
CHOCOOHOCTD HWHUIIUUPOBATD, IJIaHUPOBATh n CaMOCTOATECIIBHO BBITIOJIHATH TaKyIo
JIeSITENIbHOCTD;



MHTEpeC K PasnuuHbIM chepaM MpodhecCHOHATBHONW NesTeIbHOCTH, YMEHUE COBEPIIAThH
0CO3HaHHBIH BBIOOP OyayIel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 9KOJIOTHIECKOT0 BOCIIATAHHA:

HKOJIOTHUECKH 11€J€CO000pa3HOe OTHOLICHHE K MPUPO/IE KaK UCTOUHUKY KU3HM Ha 3emie,
OCHOBE €€ CyIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYpbl: HNPUOOpETEHHE OIbITa IJIaHWUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI /ISl OKPY>KAIOIEH CPEbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U IyTel UX pPelIeHHUs;

CIOCOOHOCTH MCNOJIb30BaTh NMPUOOpPETaEMbIe MPU U3YYEHUN OMOJIOTHM 3HAHUS U YMEHUS
IIpU pelIeHUuu MpoOJeM, CBA3aHHBIX C PAaLMOHAIBHBIM IPHPOAOINOIB30BaHNEM (COOII0IEHNE
MpaBWJI TIOBEJIEHUSI B IMPHUPOJE, HANpaBICHHBIX HAa COXPAaHEHUE PaBHOBECHS B IKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHoChephl);

aKTUBHOE HENpUATHE NEHCTBHUM, MPUHOCSIIMX BPEN OKPYKAIOLIEH MPUPOJHON Cpele,
yYMEHHE MPOTHO3MPOBATH HEOJIAroNPHUITHBIE KOJIOTHYECKHE MOCIEACTBHS MpeIIpUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTMYECKOM KyJIbTYypbl, OIBITA
JIESITEIBHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBATbCSA HMMH B
M03HABATEJIbHON, KOMMYHHUKAaTUBHOW M COLMAIbHON IpaKTHUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JEATEIBbHOCTH SKOJOTHYECKON HAIIPaBICHHOCTH;

8) HEeHHOCTH Hay9IHOrO MO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM U OOLIECTBEHHOW TpPAKTHUKH, OCHOBAaHHOTO Ha JHaJore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M UNTATEIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE cnenupuKd OMOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
paIoHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHIH LEJIOCTHOrO MPEICTaBICHUS 00 OKPY KaIoLeM
MHUpEe KaKk O €IMHCTBE IPUPOABI, YeJOBeKa M OOIIeCTBa, B IO3HAHUM TPHUPOJIHBIX
3aKOHOMEPHOCTEHN U peleHUH IPpo0OIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIS COBPEMEHHON LMBUWIM3ALMU: 00ecreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMILIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemaTb pecypcHble MpoOIeMbl pa3BUTHs YeIOBEUECTBA, TIOMCKA IyTeH BHIXOJa U3 INI00ATBHBIX
HKOJIOTHUECKUX MPoOsieM 1 o0ecrieueHHs mepexo/ia K yCTOHYNBOMY Pa3BUTHIO, pAllHOHAIEHOMY
HCIIOJIb30BAaHUIO ITPUPOIHBIX PECYPCOB U (OPMUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OMOJOTMUYECKUX 3HAHUM B LIEJSAX MOBBIMICHUS 00IIeH
KyJIBTYpBl, €CTECTBEHHO-Hay4HOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHMOHAIBHON
rpaMOTHOCTH 0Oydarouxcsi, GopMupyemMoit mpu U3ydeHuu Onoorum;

[IOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMs, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJyyaeMble 3HAHHUS s aHalu3a U OOBSCHEHMS SIBICHUI
OKpYXaloIIero MUpa M IPOUCXOASAIINX B HEM H3MEHEHUI, YMEHHE JeiaTb OOOCHOBAaHHBIE
3aKIIIOYCHHSI HAa OCHOBE HAYYHBIX (AKTOB M HUMEIOIIMXCA JAHHBIX C IEJIbI0 IONyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs PELIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalUsAX;



OCO3HaHHE IICHHOCTH HAayYHOH JEeSTEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUA 110 OWOJIOTMH B COOTBETCTBHU C J>KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAITPEJJMETHBIE PE3VJIbTATBI

MeTtanpeaMeTHbIe pPe3ysIbTaThl OCBOSHUSI Y4eOHOTo mpeaMera «bHONOTHsD) BKIIOYAIOT:
3HaYUMBbIC 1 (OPMHUPOBAHHS MHPOBO33PCHUS  OOYYAIOIMIUXCS  MEXKIUCIUILTUNHAPHBIC
(MexXTpeIMeTHbIE) O0IeHaAYyYHbIE TTOHTHS, OTPaXKaIOIIUe 1EJTOCTHOCTh HAYyYHOW KapTUHBI MUpa
U crienUKy METOJIOB IMO3HAHUS, UCTIOIH3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SIBJICHHE, TIPOIIECC, CHCTeMa, HAy4YHBIH (DAaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, WCCIIeIOBaHNe, HAONIOACHUE, M3MEPEHUE, DKCIIEPUMEHT W APYIHX), YHHBEPCAIbHBIC
y4eOHbIe JeiCTBUS (MMO3HABATEIbHBIE, KOMMYHHUKATUBHBIE, PETYISITUBHBIC), 00E€CTIEYNBAIOIIIE
dbopmupoBanrue (PyHKIIMOHAIBHON TPAMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU OOydYaromIuxcs,
CIIOCOOHOCTH o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHEBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJIbHbIE Y4YeOHBbIC IEHCTBUS B TO3HABATEIBHOU U
COLIMAIbHON MTPAKTHKE.

MeramnpeaMeTHBIE PE3yJIbTaThl OCBOEHHUS NPOTPaMMBbI CpEIHEro o01ero oOpa3oBaHM
JTIOJDKHBI OTpaXkaTh:

OgnajieHNe YHUBEPCAIHHEIMHA YI€OHBIMH TO3HABATEILHBIMA JCHCTBAAMM:

1) 6a30BBIC TOTHIECKUE ICHCTBH:

CaMOCTOSITENILHO  (pOPMYTMpPOBaTh M aKTyalM3UpOBAaTh MPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUW 3HAHUWA TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIW3a,
CHUHTE3a, CpaBHEHMs, KiIacCU(pUKAIMU, OOOOIIECHUS), PACKPHIBATH CMBICI OHUOJOTHYECKUX
MOHATUH (BBIICIATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3M C IPYTUMHU MTOHATUSIMH);

OTpEeNeNATh ILENN JeATEeILHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUU HUX JOCTHKCHHUS,
COOTHOCHUTD PE3YNbTaThl ACATEIHLHOCTH C MIOCTABICHHBIMU IICIISIMHU;

UCIIONIb30BaTh OMONIOTMYECKUe TOHATUSA AN OOBSCHEHHS (AKTOB U SBICHHUM IKUBOM
TIPUPOJIBI;

CTPOUTH JIOTMUECKHE pacCCyX ACHUS (MHAYKTHUBHBIC, JEIyKTUBHbIC, IO aHAJIOTHUH),
BBISBJISTh 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBACMBIX SIBIICHUAX, (DOPMYIHPOBATH
BBIBOJIbI U 3aKIJIFOYCHHS,

MPUMEHSATh CXEMHO-MO/ICIBHBIC CPEACTBA I MPEACTABICHUS CYIECTBEHHBIX CBS3CH M
OTHOIIICHUH B M3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAK)KE MPOTHBOPEUMU Pa3HOTO POJIa,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh TUIaH PEHICHUS MPOOIEeMbl C YUETOM aHAIM3a UMEIOIIUXCS MaTepHaTbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OIICHUBATH COOTBETCTBHUE PE3YyJbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCIEACTBUH ESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIMIONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIINICHHUE TIPH PEIICHUH KU3HECHHBIX TTPOOIIEM.

2) 6a30BEIE HCCIICIOBATEIILCKUE ACHCTBHA:



BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEIBCKON M MPOCKTHOW NEATEThbHOCTH, HABBIKAMU
paspernieHus: npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJ/IOB
pEIICHUS TPAKTHYSCKUX 33724, TPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

UCTIOJIB30BaTh PAa3IMYHBIC BUIBI JCATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHNI0 W NMPUMCHCHHIO B YUCOHBIX CHUTYyalMsIX, B TOM YHUCJIE MPH
CO37IaHUU YYEOHBIX U COIIMAIbHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 00pa3oBaTENbHON IEATENTBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISTh TMPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3a/lady, BBIJIBUTATh
THIOTE3y ©€ pEIICHHs, HAXOIWTh AapryMEHTBI JUIS JOKA3aTeJbCTBA CBOWX YTBEPXKICHHIM,
3aJ1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJA€ pEIIeHUs 3aJaud pe3yJIbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHUSAX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB U CIOCOOOB JEHCTBUS B
po(hecCHOHATBEHYIO CPEY;

yMeTh TEPEeHOCUTh 3HAHMWSA B  TO3HABATENBHYI0 M  MPAaKTHYECKylo  o0JacTu
KHU3HENEATSITLHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJEH, IpeaaraTb OpPUTHHAIBHBIC IMOAXONIbl M PpEIICHUS, CTaBUTh
pOoOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

3) pabota ¢ uapOpMAaIHEH:

OpUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX WH(MOpMAaNUU (TEKCTE y4eOHOTro Mmocoowus,
HAYYHO-TIOMYJISIPHOHN JIUTEpaType, OMOIOTHYECKUX CIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax nmaHHBIX, B HTepHeTE), aHATM3UPOBATh HWHQPOPMAIIMIO PA3IUYHBIX BHIOB H (HopM
MIPEJICTABJICHHS, KPUTHICCKH OI[CHUBATH €€ JJOCTOBEPHOCTHh M HEMTPOTUBOPEUNBOCTE;

(bopMyJIMPOBaTh 3ampOChl W TPHUMEHATH Pa3IMYHBIC METOJBI TPU IOWCKE M OTOOpE
Oounonornueckor nHpopmaIu, HeoOX0IMMOM TSl BBITIOJTHEHUS yIeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT HUCHOJIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (OPMYy TPEACTABICHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOJIHIBI, PUCYHKH U JIPYTOe);

WCIIOJIb30BaTh HAY4YHBIM S3bIK B KadyeCTBE CpEACTBA Mpu paboTe ¢ OHOIOTUYECKOU
uHpOpMaIlMel: MPUMCHITh XUMUYCCKUE, (PU3NICCKUE U MATEMATHYSCKHUE 3HAKU U CUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;

BJIa/ICTh HABBIKAMHU pACMO3HaBaHUS M 3alluThl HUH(popmanuu, WHGOPMAITMOHHON
0€301acHOCTH JIMYHOCTH.

OBnaseHNE YHUBEPCATbHEIMIA KOMMYHHUKATUBHEIMH ICHCTBUSMHA:

1) obmenwue:

OCYIIECTBIIATh KOMMYHHKAIIMH BO BCEX cepax >KU3HH, aKTUBHO YYaCTBOBATH B JTUAJIOTE
WINA JUCKYCCHU TI0 CYIIECTBY 00CYKIaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3HIBATH
CY)KJICHUS OTHOCHUTEIIGHO BBITIOJHCHHS TIpe/yIaracMoi 3aJadd, YyYUTHIBATH HWHTEPECHI M
COTJIaCOBAaHHOCTb MO3UIUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpeJCTBA OOIICHUS, MOHMMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYAINH, YMETh CMSATYaTh KOH(MIUKTHI U
BECTU IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJAEHMCTBUS, MOHUMATh HAMEPEHUS
JIPYTHUX JIIOICH, MPOSBIATh YBXKUTEIbHOE OTHOIICHHE K COOECETHUKY M B KOPpPEKTHOU (hopme
(bopMyIMpOBATH CBOU BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pPEHMS C MCIIOJIB30BAaHMEM S3BIKOBBIX
CPEICTB.

2) cOBMECTHAS ACATEIHHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYAIbHON pabOTHI MpH
pelIeHnn OMOIOrMYecKor MpooaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYNIIOBBIX
¢dbopM B3aMMOJENCTBYSI IPU pelIeHNH yueOHOM 3a1auH;

BbIOMpATh TEMAaTHKy M METOAbl COBMECTHBIX JAECUCTBUU € Y4ETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA;

IPUHUMATh IeId COBMECTHOW JEATENbHOCTH, OpPraHHW30BbIBATH M KOOPAMHUPOBATbH
JEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBIATh IUIAH JEWCTBUM, PAaclpeAcisiaTb POIU € Y4ETOM
MHEHHMI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa U KAXKJAOTO YUYACTHUKA KOMaHIbI B OOIIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE IMPOEKTHI, OLIEHWBATh HJE€U C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTHBHOE CTPATETMUECKOE TIOBEACHUE B pa3IMUYHBIX CHUTYyallUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnajeHre yHUBEPCAILHEIMH PETYISTUBHEIMYA JCHCTBAIMMU:

1) camoopranuzamus:

UCTIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHHUA NpPOOIEeM M UX PpEIICHUs B
JKU3HEHHBIX M YU€OHBIX CUTYaIHIX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHUX 3HAHHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNENCTBUSX U TMOCTYIKAaX MO OTHOLIEHUIO K JKUBOM NPHUPOJIE, CBOEMY 3JI0POBBIO U 3/10POBBIO
OKPY’KaIOLIHX;

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENbHYIO IESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIHPOBaTH COOCTBEHHBIE 3a/7a4M B 0Opa30BaTENbHOW JAEATENbHOCTH U
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHHUs MPOOJIEMBI C yUETOM MMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOUYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUM;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 33 PELLICHUE;

OLIEHUBATb IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO U MPOSIBICHHUIO IIHPOKOM 3pY UMK B Pa3HBIX 001acTAX
3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIa/IE€Th HaBBIKAMH MTO3HABATEIBbHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI
Y MBICIUTENIBHBIX POIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, NCIIOIb30BATh MPUEMBI peduieKCun



JUISL OLICHKU CHTYaIllH, BBIOOpA BEPHOTO PEIICHHS,;
YMETh OLICHUBATL PUCKH U CBOCBPECMCHHO MPUHUMATDL PCHICHUA 110 UX CHUIKCHULO,
[IPUHUMATb MOTHUBBI U ApT'YMEHTBI IPYTUX [IPU aHAIIA3E PE3YIbTATOB IEATCIBHOCTH;
3) npunATHE ce0s U APYTHX:
MMPpUHHUMATh ce6$[, IIOHHUMAasA CBOHU HECJOCTATKHU U JOCTOMHCTBA,
NPUHUMATh MOTHBBI M QpTYMEHTBI IPYTUX MPH aHAIIU3E PE3yJIbTaTOB IEATEIBHOCTH;
NpU3HABATh CBOE MPABO U MPABO IPYTUX Ha OLIHOKH;
pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHUP C IMO3UIMH APYTOro YeJIOBEKa.

ITPEAMETHBIE PE3VIJIBTATBI

[IpenmetHbie pe3ynabTaThl ocBoeHus nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienududeckue s yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOCHMIO, HMHTEPHpPETAllMd U MPeoOpa3oBaHUIO 3HAHUM, BHJbI
JeSITEbHOCTH 10 MOJYYSHHIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUHN B pa3iIMYHBIX YUEOHBIX
CUTyallMsX, a TaKKe B PpEAIbHBIX J>XU3HEHHBIX CHUTYyallMsiX, CBA3aHHBIX ¢ Owuonorueil. B
porpaMMe IpeMETHBIE Pe3yJIbTaThl PEACTABICHBI M0 TofaM 00yUeHHs.

[IpenMeTHble pe3yabTaThl OCBOEHMs yueOHoro mnpeamera «buonorus» B 10 Kracce
JOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWHA O MECT€ W POJM OHOJOTMH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, QyHKIIMOHAILHONW T'PaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHATUH: JKU3HB, KIIETKA,
opranm3M, MeTabomm3m (OOMEH BeIIeCTB M TPEBpalieHHE DJHEPruu), TOMeocTas
(camoperynsiusi), ypOBHEBasi  OpraHH3alMs JKUBBIX  CHCTEM, CaMOBOCIPOHM3BE/ICHUE
(penpoIyKIHst), HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JaraTh OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
IEHTpaJbHAs J0OTMa MOJEKYJsIpHOU Owuonoruun), 3akonsl (I. Mennpens, T. Moprana, H. .
BapunoBa) u yuenus (0 HeHTpax MHOrooOpasus U MpOUCX0XKIEHUS KyJIbTypHbIX pactenuit H. 1.
BaBuiosa), onpenensTe rpaHULIbI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHH, OpraHM3alus W MpPOBEACHUE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXIY HCCIEIYyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJyUYEeHHBIX DPE3yJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHITHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIBl HA OCHOBAaHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBIJICIATh CYHUIECTBEHHbIE MPHU3HAKKM BHUPYCOB, KIETOK MPOKAPHUOT U 3YKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
IpeBpallleHHs] SHEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meil03a, OIIOAOTBOPEHMS, Pa3MHOXKEHUS, WHAMBUIYAJIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOIy4YEeHHBIC 3HAHUS 1 OOBSICHEHUS! OMOJIOTMYECKHX MPOIECCOB U
SIBIICHUH, JIJIS1 IPUHSTHS NPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKMU3HU C IETBHI0 00ECIIeUeHUs
0€30macHOCTH CBOETO 3J0POBBS M 3[0POBBS OKPYKAIOUIMX JIIOACH, COONIOACHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolleld NPUPOIHON cpene, MOHMMaHHE HEOOXOIWMOCTH
MCIIONIb30BaHUsl JOCTHKEHUI COBPEMEHHON OMOJIOrMH W OMOTEXHOJOTHH ISl palliOHAIBLHOTO



IIPUPOIONIOIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHble TeHETHYEeCKHE 3aJadyd Ha MOHO- U JTUTHOpPUAHOE
CKpeIMBaHKe, CIICTUICHHOE HACJIe0BAaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKpEIINBAHUS
JUTSL TIpe/icKa3aHus HaclleZOBaHUS TPU3HAKOB Y OpraHU3MOB;

yYMEHHE BBINOJHATH JTAOOpaTOpHbIE U NpaKTHYecKue paboThl, cOoONIOAaTh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATh HWH(OOPMAILHUIO OHOJIOTHYECKOTro
COJICpXKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHUS M3 PA3JIMYHbIX MCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIOMYJISIpHBIE MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U YCTHbIE COOOIIEHUs, 0000mas
OMOJIOTMUYECKYI0 HMH(OpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.

[IpenMeTHble pe3yibTaThl OCBOGHMs yueOHoro mnpeamera «buonorus» B 11 Kmacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U POJM OHOJOrMH B CHCTEME HAyYHOIO 3HAHMSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAY4YHOH KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIe POCCHICKHUX U 3apyOSKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
Ouonoruu, GyHKIIMOHAIEHONW TPAMOTHOCTH YeJIOBEKa IS PEeUICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh CO/IEPKaHUE OMOJIOTHYECKUX TEPMUHOB U OHATUN: BUJI, TIOMYJIALINSA,
reHO(OHI, DBOIIONHWSA, JBIKYIIHE CHIBl ((aKTOpPhI) HSBOJIONHH, TMPUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa3oBaHuE, JKoJOruueckue (akTopbl, HKOCHCTEMa, MPOIYIEHTHI,
KOHCYMEHTBI, pEIyIICHTHI, LIETIH MTUTaHUsI, SKOJIOrHUecKas nmupamua, OuoreoreHos, 6nochepa;

yMEHHE Wu3/laratb Ouosorndeckue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKAsl TEOPUS IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K. M.
bapa, uepenoBaHus TIaBHBIX HampasiieHud u nyrtel sBomouuu A. H. CepeproBa, ydeHus o
ouocdepe B. U. BepHaickoro), onpenesiTh IPaHULIbI UX TIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIaJIeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAONIOJEHHWE U ONMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUM, OpraHu3alus W TMpoBeleHUE OUOJIOTHYECKOTO
HKCMIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIIEIyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TMOJYYEHHBIX pEe3yJlbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBLICIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOIOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISAUN, TMPOAYLUEHTOB, KOHCYMEHTOB, pEAYICHTOB, OHOTCOIEHO30B U JKOCUCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHW3MOB, JEHCTBHS 3KOJOTMYECKUX (PAKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUH
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOT€OXMMUYECKHX LHUKIOB B
ounocdepe;

yYMEHHE MPUMEHSTH MOJTy4YEeHHbIE 3HAHUS I OOBSICHEHUS! OMOJIOTMYECKHX MPOLIECCOB U
SIBIICHUM, /1JIs1 IPUHSTHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEIbI0 00ecIeueHus
0€30MacHOCTH CBOETrO 3J0POBBS M 3[0POBbS OKPYKAIOUIMX JIIOJCH, COOMIOACHUS HOPM
rpaMOTHOTO TIOBEJCHHS B OKpPY)KAIOLIEH MPHUPOTHON Cpeae, NMOHMMaHHE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTHKEHUIN COBPEMEHHOM ouonoruu Ui paloHaIbHOIO
MIPUPOIONIOIB30BAHUS;

yMEHHE peliaTh 3JeMEeHTapHble OMOJOTHYECKHE 3a/ayd, COCTaBJISITh CXEMBbl IMepeHoca



BEIIECTB M SHEPIHU B SKOCUCTEMaX (IL[eNH MUTAHUA);

YMEHHME BBINOJIHATH JJAOOpPATOpPHbIE M IpaKTHUECKHE paboThl, coONMOAAaTh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JIA00PATOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHUPOBATh HWH(OPMAILHIO OHOJIOTHYECKOIr0
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAyUYHbIE 3HAHHUS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(pOpPMAaLMM, HAy4yHO-IOMYJSPHbIE MaTepHuallbl), paccMaTpUBaTh IJI00AIbHBIE
HKOJIOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HMH(POPMALMI0O W3 HECKOJBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHUYECKOE INTAHNPOBAHUE

10 KJIACC
KonugecTBo gacoB OneKTpOHHEBIE
(mudpoBEkIe)
Ne o/ HanmeHoBaHHe pa3feiioB ¥ TeM IPOrPaMMBbI Beero KOHTpOILHEIE TTpakTH4ecKne 06paIoRATETHHEEE
paboTHI paboThI pecypes
bubnuoreka [JOK
1 buonorui kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl M X OpraHu3anus 1 Enbmrorexa ITOK
https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUH COCTaB U CTPOCHUE KIIETKHU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 PKMSHENCATENEHOCTE KIICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHoxeHne 1 MHAUBUAYaJIbHOE pPa3BUTHE 5 | bubmuoreka [JOK
OPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M I3MEHUMBOCTH ] 1.5 bubnuorexa [JOK
OPraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3moB. OCHOBBI 3 bubmuoreka [IOK
OMOTCXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 Eubmoreka LJOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 0 4




TEMATHYECKOE INTAHIPOBAHUE

11 KJTACC
KonugecTBo gacoB OJIEeKTPOHHBIE
HanmMeHoBaHME pa3geoB 1 TEM (mdpoBrIe)
Ne /i - Boero Kon‘pom,Hme Hpﬁalc'mqecme 06pA30BATE b HEE
paboTHI paboTHI pecypeE
bu6mmoreka [JOK
1 OBONIOLMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
BO3HHUKHOBEHWE U pa3BUTHE KU3HU Ha Brbmaorexa LIOK
2 9 0.5 https://m.edsoo.ru/7f41¢cc7
3emie 4
bu6mmoreka [JOK
3 Opranu3Msbl 1 OKpyKarolas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
4 Coo011ecTBa 1 3KOJOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [JOK
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5




Iloypo4uHO€ MIaHMpOBaHUE

10 xmacc
N KomnuaecTBo gacoB I OneKkTpoHHBIE IH(POBEIE
o aTa
o/ Tema YpOKa Beero Kompom,m,le Hpaxmqecxne W3yaeHHs oGpasonareanﬂe
paboTHI PpaboTHI pecypeel
bu6nmnoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW MPHUPOIBI.
I1 6ota No 1
, | oo e ) 1 . B 10K
P ) https://m.edsoo.ru/863e6122
METOJOB IPU U3YUYEHUU
OMOJIOTMYECKUX 00HEKTOB)
3 buonornueckue cuctemsl, MpoUecChl 1 bubnuoreka [JOK
U UX U3YYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKUH cocTaB KJIeTKU. Boga u 1 bubmuoreka [JOK
MHUHEpAJIbHEIE COIU https://m.edsoo.1u/863e674e
bu6mmoreka [{OK
5 benku. CoctaB u cTpoeHne OSIKOB 1 hitps://m.cdsoo.r/863e6b72
depMeHThl — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnuorexa [IOK
KaTAINTUYECKOW aKTUBHOCTH ’ https://m.edsoo.1u/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
/ YTICBOAEL. JIrH b1 ! https://m.edsoo.1u/863e6870
bu6mmoreka [{OK
8 Hyxnennoseie kncnots. ATD ! https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EeHUS 1 bubnuoreka [IOK

knetkd. Knerounas TCOPHL

https://m.eds00.ru/863e6e88




Krnerka xak OEJIOCTHAA ) KUBast

10
cucremMa
CrpoeHue 3yKapuOTUYECKON KIETKH.
JlabopaTopHas paborta Ne 2
«M3ydyenne cTpoeHus KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ft0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEenapaTax U ux
ONHICAHUEY
Bbubmmoreka [JOK
12 OOwmeH BeleCTB Wi METa00TH3M https://m.eds00.1ru/863e766¢
bu6mmoreka [JOK
13 @orocunTes. XemocunTes https://m.eds00.ru/863e7c98
N bu6mmoreka [IOK
14 JHEPTETHICCKHI 0OMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN HUKIT KIETKH. [lenenne
o | o N debopmons . B LOK
p - A ) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpErapaTax»
16 buocunres 6enka. Peakimst bubmuoreka [JOK
MaTpUYHOrO0 CUHTE3a https://m.edsoo0.ru/863e796¢
bu6mmoreka [JOK
17 Tpancmsmpa — Guockres Gemea https://m.eds00.ru/863e796e
13 Hexknerounsie hopMbl )KU3HH — bubnmorexa [JOK
BUPYCBI https://m.edso0.ru/863e7540
bubmnoreka [IOK
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
2 Meidos https://m.edsoo.ru/863e7f4a
21 O06pa3oBaHue M pa3BUTHE MOJOBBIX 0.5 bubnnoreka [IOK




KJ1eToK. OIIog0TBOPEHHE.
JlaGopatopnas pabora Ne 4
«V3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX

https://m.edso00.ru/863e81b6

MHKpOIpenaparax»
2 NunuBuayansHOE pa3BUTHE bu6nmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
23 I'enetnka — Hayka o bubnnorexa HOK
HAaCJIEJICTBEHHOCTH U U3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 I 1/13Ha1<01£) MoHoru6 I/IH HOE Bubmorexa TOK
p ' PHA https://m.edsoo.ru/863e8878
CKpELIMBAaHUE
UTHOPHUIHOE CKpeluBaHue. 3aKOH
25 Eesaminfaoro H&E:nlg OBaHMS Bubmorexa TOK
4 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuermieHHOE Hacle/I0BaHHe
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenune pe3ynbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPUAHOTO U TUTHOPUAHOTO https://m.edso0o.ru/863e8c60
CKpEIMBaHUA y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpEriapaTax»
I'eneTuka nona. HacnenoBanue bubmuorexa [JOK
27
MPU3HAKOB, CIETJIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencrsennas
M3MEHYMBOCTh. JlJabopaTopHas
pabota Ne 6. M3yuenue bubmuorexa [IOK
28 . 0.5
MOAN(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BAPUALIMOHHOTO psifia U
BAPHUALIMOHHON KPUBON»
29 HacnencTBennas n3MeHYMBOCTb. 0.5 bubnuorexa [JOK

JlaGopatopHnas pabora Ne 7.
«Ananu3 myTamuil y 1po3oQuisl Ha

https://m.edsoo.ru/863e8efe




TOTOBBIX MUKpPOIIpernapaTax»

30 I'enetuka yesoBeka 1 Bubmiorexa LIOK
https://m.edsoo0.ru/863e8d78
PesepBubIil ypok. O600611eHIE 1O
31 TeMe «HacnencTBeHHOCTE U 1
W3MEHYHBOCTH OPTAHNU3MOBY
32 Cenekiys Kak HayKa B IIpoIiecc 1 bubmmorexa [JOK
1 Y port https://m.edsoo0.ru/863¢9214
33 MeToapl U JOCTHKEHUS CENCKIINU 1 bubnnoreka [IOK
pacTeHuM M KUBOTHBIX https://m.edsoo.1u/863¢9214
34 buorexHoorus kak orpacib 1 bubnmnorexa [JOK

IIPOU3BOJICTBA

https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB ITO

[TPOT'PAMME 34 0 4
HOYpO‘-lHOE IVIaHUPOBAaHHUE
11 KJIACC
" KommaecTBo 9acoB Jlata OeKTPOHHEIE IU(PPOBHIE
/o Tema ypoka Beero KonTtponbHrie [IpaxkTaeckue W3ydeHus oOpa3oBaTelIbHEIe
paboTsI paboTh pecypcChl
1 DBOJIIOLUS U METOBI €€ U3yUEHUS 1 Bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
) Hcropust pa3BuTus MPEACTABICHUI 1 bubnnorexa [IOK
00 3BOJIFOIIUH https://m.eds00.ru/863e¢9570
3 MUKpPOIBOTIONHNS 1 bu6mmorexa [IOK




https://m.edsoo.ru/863e9cle

HOHYJ'IHI_II/IH KaK 3JICMCHTapHasd
CIHNIa BHJa U 3BOJIOILMH.

bubmnoreka [IOK
4 Jlabopatopras padora Ne 1 0.5 https://m.edsoo.1u/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OTOTHUECKOMY KPUTEPHUIO»
5 JIBrxKytue cuisl (31eMeHTapHbIe bubnmoreka [JOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e¢9da4
. bu6mmoreka [{OK
6 EcrecTBennbIit 0T00p 1 ero GopMbl hitps://m.edsoo.ru/863¢9ed0
Pe3ynbTaTe! 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlaboparopHast 0.5 bubnuorexa [IOK
paborta Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOICHHOCTH OpraHu3Ma u e
OTHOCHUTEIILHOTO XapaKTepay
3 Hanpasnenus u nmytu bubnmnorexa [JOK
MaKpO3BOJIIOLIAU https://m.edsoo.ru/863e9cle
9 HeoOpaTruMoCTh 3BOJIONUHT
10 HcTopust xu3HU Ha 3eMiie ¥ METO/IbI
€€ U3y4YCHHUSs
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmorexa [JOK
Ha 3emie https://m.edsoo.ru/863eas5a6
12 Pa3zButue xu3Hu Ha 3eMIie 1o 3pam U bubnuoreka [IOK
repuojam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOIOIHH
PaCTHTEIHHOTO U YKHBOTHOTO MHPA.
13 [TpakTryeckas padora Ne 1 0.5 bubmumorexa [IOK
«/3yueHne UCKOMAeMbIX OCTATKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemeHHas cuctema bubnnoreka [IOK




OpPraHUYecKOro Mupa

https://m.edsoo.ru/863cad8¢

15 DBOJIONHS YelIoBeKa (AaHTPOMOTeHE3) bubmrorexa IIOK
p https://m.edsoo.ru/863eac2c
16 JIBrokymue cuibl ((haKTophl) bu6mmoreka [IOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOIUU
YeJIOBEKa
UenoBeuyeckue pachkl U IPUPOIHBIE bubnnorexa [JOK
18
aJanTalyy 4YeI0BEKa https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O600IIEHNE 10
19 TeMe «BO3HUKHOBEHHE 1 pa3BUTHE
JKU3HU Ha 3emMiiey
20 DKOJIOTHSI KaK HayKa
1 Cpenbl OOUTaHUS U YKOJIOTUYECKUE bubnuorexa [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AbGuoTtndeckue haKkTOphI.
JlaGopatopnas pabota Ne 3.
«Mopdornoruueckre 0COOEHHOCTH
pe . bu6mmoreka [IOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
obutanusi». JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6mmoreka [IOK
23 buoTtnueckue haxkTopsl https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktudeckas pabora
24 Ne 2 «IToacyéTt mIoTHOCTH 0.5
TOTMYJISIINI pPa3HbIX BUOB
pacTeHUIN»
25 CoobmiecTBa OpraHu3MOB — bubnnorexa [JOK

OHOIIEHO3

https://m.edsoo.ru/863eb46a




OKOJIOTHYECKHUE CUCTEMEI

bubmuoreka [JOK

26 (?KOCHCTEMBI) I https://m.edsoo.ru/863eb46a
OcHOBHbIE OKA3aTEIU IKOCUCTEMBI.

27 KOJIOTHYECKUE HI/IpaII\/I/II/I,Z[bI E 1 brbnnorexa [IOK

. ) https://m.edsoo.ru/863ebSfa

CaoiicTtBa 3kocucreM. Cykneccust

28 ITprpoiHbIE SKOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1

30 buocdepa — rimobanbHas 1 bubmorexa [IOK
AKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emin 1

33 CocymiecTBoBaHUE IPUPOIBI U 1 bubnuoreka [IOK
YEeIIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011I€HNE TEMBI

34 «Coo0111ecTBa M 3KOJIOTHYECKHE 1
CHCTEMBD»)

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YVYEBHBIE MATEPHUAJIBI U1 VAEHUKA

* buonorus, 10 kmace/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue /Ilox pen. [Taceunnka B.B., AkiimonepHoe o0IecTBO
«M3narenscTtBO «lIpocBerienner»
* buonorus, 11 kinacc/ [laceunuk B.B., Kamenckuit A.A., Py6iios A.M. u npyrue /Ilog pex. [laceunnka B.B., AkiimonepHoe o01iecTBo

«H3parenbcTBO «HpOCBeH_IeHI/IC»

METOJUYECKUE MATEPHAJIbI U1 YUUTEJLA

1.A.1O.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnunax 9KCMO Mocksa. 2012 1
2.I'. N. Jlepuep. buonorus. [1onnelil cipaBouHuk A1t noarotoBku k E I' 3. M. Actpenb 2012 ¢
3.I'oroBumcs xk EI'D. O6mas 6uonorus M Jpoda 2012 r
4.EI'D 2012 r. buonorus. M. Actpens 2012r
5.EI'D. O6mias 6uonorus. KontponbHbie u3MepuTeabHbie Matepuaibl M [Ipocsemienue 2012 ¢
6.1.P. MyxamemkanoB. Macrepckas yuutens « TecTsl, 3auetsl, Omuronpockl 10-11 kmacey M «kBAKO» 2007 ¢
7.06mas 6uonorust: Yueonuk / [lox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponmnos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccer: YueOnuk 115 o0mieo0pazoBaTenbHbIX yupexkaeHuid: ba3zoserit yposens / H.H.
Boponuos. - M.: IIpocs., 2022. - 304 c.

9.[etima-Cuonurikas, M.A. O0mias u caHuTapHAsI MUKPOOHOJIOTHS ¢ TEXHUKONH MUKPOOHOJOTHYECKHUX UCCIIeI0BaHMi: YueOHoe nocooue /



M.A. Jleima-10.Cuonunrkas. - CII0.: Jlans, 2022. - 588 c.

11.3axapos, B.b. Pa6ouast teTpaap o obuieii 6uonoruu: 10-11 knace: k: Yuebnuky B.b. 3axapoBa, A.I'. Mycraduna, B.W. CuBornazosa,

H.M. Yepnooii 12."O0mas 6uonorus. 10-11 xnacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBornazos. - M.: Ok3ameH, 2. - 157

C.

13.T A JloBkoga. [ToaroroBka k onummuagam mo o6uosnoruu 8-11 kmaccoB. M Atipuc-nipecc 2011

IMUDPOBLIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/
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