


MNOSCHUTEJIbBHAS 3AIIMCKA

[Tpu pazpaboTke mpoOrpaMMbl MO OWOJIOTHH TEOPETHUYECKYIO OCHOBY JUIS OTIPEIEICHUS
MOJXOA0B K (POPMUPOBAHHUIO COJNEpXKaHHUSA Y4eOHOTo TpeaMera «BHOJOTHS» COCTABHIIH:
koHnentyaidbHble nojoxeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COACpKaHMUs,
pe3yinbpTaToB 00y4eHHs W TpeOOBaHWH K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00
Oo0mMX HEeNSIX W TMPUHINIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEITHEro
obmero obpaszoBanusi B Poccuiickoit denepannu, a TakKe MOJOKEHUS O crienrupruKe OMOJIOTHH,
e¢ 3HAaYCHWW B IO3HAHWM >KUBOH MPHUPOIBI M OOECIIEYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmiectBa. CormacHO Ha3BaHHBIM TIOJIOKEHUSM, OIpPEeNIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBI
1o OMoJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosiorum naét mpencTaBiIeHUe O LEIX, 00 00IIel cTpaTeruu 00y4YeHHs,
BOCIIHTAaHUsI M Pa3BUTUs OOydaromumxcs cpencTBamMu ydeOHoro mpenmera «buomorus»,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJCPKAHHUEe, €ro CTPYKTYpY, pacIpelelieHHe I1o
paszienaM M TeMaM, PEKOMEHIYEMYIO IMOCIIEI0BAaTeIbHOCTh M3YyYCHUsT YUYEOHOTO Marepuaia C
y4€TOM MEXIPEJIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€H, JOTHKH 00pa30oBaTEIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mporpamme mo OHONOTHHM TakKe YYHUTHIBAIOTCA TPEOOBaHHWS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJMETHBIM M MPEIMETHBIM pe3yibTaTaMm oOydeHHus B (popMUpOBaHHH
OCHOBHBIX BHJIOB y4€OHO-TI03HABATEIBLHOM JEATEIHHOCTH/YIEOHBIX IEUCTBUI 00yJarONUXCs 10
OCBOEHHIO COJIEPKaHUs OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme o 6mosioruu (10-11 wiaccel, 0a30BbIil YpOBEHB) peaM30BaH MPUHIIMIT
MPEEMCTBEHHOCTH B H3Yy4eHHHM Ouosioruu, Omaromaps dYeMy B HEW IpoCMaTpUBAaeTCs
HAIpaBJICHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPWUEHTAMH  JIMYHOCTH, 9SKOJOTMYECKOTO  MBIIUICHUS,
MPEICTAaBICHU O 3J0pOBOM oO0pa3e XH3HH W OepeXHBIM OTHOIICHHWEM K OKpYKalomen
npupoaHoil cpezne. Ilosromy Hapsay c u3ydeHHEM OOIIEOMONIOrMYECKHX TEOPHM, a Takke
3HAaHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX
MPOIECCOB B MpOTpamMMe MO OHOJOTHH yJENeHO BHHMAaHHUE HCIIOJIH30BAHUIO TOJYYCHHBIX
3HAaHWH B TOBCEAHEBHOM JKU3HU JUIS PEIICHHsSI IPUKIAIHBIX 33]1a4, B TOM YHCIE. MPO(QUIAKTHKH
HACIIC/ICTBEHHBIX ~ 3a00JIEBAaHWI  YENOBEKa, MEAWKO-TEHETHYECKOT0  KOHCYJIbTHPOBAHMS,
000CHOBaHHS KOJOTHYECKH IIeTIeCO00Pa3HOTO MOBEACHUS B OKPYXAIOWIEH MPUPOIHOU cpene,
aHaJM3a BIMSHUS XO3SHCTBEHHOHM EATEIHLHOCTH 4YeNIOBEKa Ha COCTOSIHHE MPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAJIHOW HANPABIEHHOCTH Y4€OHOTO
npeamera «bHOOTHS» MPOIUKTOBAHO HEOOXOJAWMOCTHIO O0ECIICUEHHUS! YCIOBHMA ISl PEIICHHS
OJTHOW M3 aKTyaJbHBIX 33/1a4 NIKOJIEHOTO OMOJIOTMYECKOTO 00pa3oBaHus, KOTOPas MPeroaraet
dopmupoBaHHEe y OOYYarONIMXCS CHOCOOHOCTH AaNnTHPOBATHCS K W3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonoruss Ha ypoBHe cpemnHero ooOmiero oOpa3oBaHUsS 3aHMMAaeT BaxxHoe MecTo. OHa
obecrieunBaeT (HOpMUPOBAHHE y OOYYArOMIMXCS TPEACTABICHHI O HAy4YHOW KapTHHE MHPA,
pacmupsieT ¥ 00001aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIMYUTENbHBIX PU3HAKAX — YPOBHEBO
OpraHM3alil M HBOJIIOLWHU, CO34aET YCIOBHUS JUIsl. TO3HAHUS 3aKOHOB JKUBOW MPUPOJIBI,
dbopmupoBaHusi (yHKITMOHATHHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0Oe€30macHoro obpasa
KHU3HHU, IKOJIOTUYECKOTO MBIIIJICHHUS], LIEHHOCTHOI'O OTHOIIEHUS K KUBOU MPUPOJE U YEIIOBEKY.

bonbmoe 3HaueHne OHONOTHST HUMEET TaKKe JJs pPELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3374 CPEAHETO 00IIero oopa3oBanusi, conanu3anun ooyqaronmxcs. 3ydenue
ouosoruu obecreynBaeT YCIOBUS JUISE bopMupoBaHus MHTEJJIEKTyaJbHBIX,
KOMMYHMKAIIMOHHBIX U MH(GOPMALMOHHBIX HABBIKOB, 3CTETHYECKON KYIBTYpbI, CIIOCOOCTBYET
MHTErpauy OHOJIOTMYECKUX 3HAHUU C MPEICTaBICHUSIMU U3 APYrUX Y4eOHBIX MpPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MONOKEHUS O MIpeIHa3HAYEHUU y4eOHOTO
npenMera «buonorus» cocTaBHIIM  OCHOBY JUIsl OIpeNEieHHs] MOAXOJ0B K OTOOpy U
CTPYKTYPHUPOBAHHUIO €T0 COJIEPKaHuUs, IPEJICTABICHHOIO B IpOrpaMMe 1o OMOJIOTHH.

OT60p conepxkanust yueOHOTO npeamera «bruoaorus» Ha 0a30BOM YPOBHE OCYILIECTBIIEH C
MO3ULUI KyJIbTYpOCOOOPa3HOIoO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydaroluecs: JOKHbI
OCBOUTH 3HAHUS W YMEHMsI, 3HauuUMble JUIs (OpMUpPOBaHUS OOLIEH KyJIbTYphl, ONpPEIeIsonue
a/IeKBaTHOE TIIOBEJICHHE YeJIOBEKa B OKpYXKalolledl MNpUpOAHON cpene, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B 3TOM cHUCTeMe 3HAHUU
3aHUMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpble CIyKaT OCHOBOM [uid (QOpMHUpOBaHUs
MPE/ICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTMHE MHpa U LEHHOCTHBIX
OpHEHTALMX JIMYHOCTH, CHOCOOCTBYIOUINX I'YMaHU3aLUN OMOJIOrMYE€CKOro 00pa3oBaHMs.

CrpykTypupoBaHHe COJIepKaHUsl y4eOHOro Marepuaiga B IporpaMMe Mo OHOJIOTHU
OCYILIECTBJIEHO C Y4€TOM NMPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIMYUTENBHBIX 0COOEHHOCTAX
KUBOM MPUPOABI, O €€ YpOBHEBOW OpraHHU3alid W 3BOJIONUH. B COOTBETCTBMHM C 3THUM B
CTpYKType ydueOHOTro npenMera «buosorus» BblENEHbI CIAEAYIOUIME COAEpKATeIbHbIE JIMHUU:
«buonorus kak Hayka. MeTo bl HAy4HOTO To3HaHUs», «KieTka kak Ouojoruyeckas cucrema,
«Opranusm Kak OuoJiornueckas cuctema», «CucteMa U MHOroo0pasue OpraHMuecKkoro Mupa»,
«OBOJIIOLIMSL AKUBOM MPUPOJBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTU.

Ilenp wu3ydeHus yueOHoro mnpenmMera «buonoruss» Ha 0a30BOM ypOBHE — OBJIAJICHHE
0OyJaroIUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAIFHOW OPTaHU3aI[MH KHUBBIX CHCTEM
Pa3HOro paHra u NMpuoOpeTeHne YMEHUN MCTOJIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JIEHCTBHM B
OTHOIIEHUH OOBEKTOB >KMBOM IIPUPOJIbI U PEILICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHne Lienu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs PeIICHUEM CIEIYIOLNX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CHUCTEMbl 3HAHUKW O OWOJIOTHUECKUX TEOPUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3axX, MpaBWiaX, CIYXKallMX OCHOBOU a1 (OpMUpPOBaHUS
IIPEJICTaBICHUM O ECTECTBEHHO-HAYYHON KapTMHE MHUpa, O METOJaX Hay4yHOIO IO3HaHU,
CTPOEHUM, MHOTOOOpa3suu U OCOOEHHOCTSX >KMBBIX CHCTEM PAa3HOIO YPOBHS OPraHU3ALIMH,
BBIJIAOIINXCS OTKPBITHSX U COBPEMEHHBIX MCCIIEIOBAaHUAX B OHOJIOTHH;

dopmupoBaHre y OOyYarOIMXCs IO3HABATENbHBIX, HHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MpOLIECCe aHaIn3a JAHHBIX O MyTAX Pa3BUTHA B OMOJOTMH HAYYHBIX B3TJISIOB,
U U MOAX0I0B K M3YUYEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3aluy,;

CTaHOBJICHHE Y OOydJaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOH T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATh U OLIEHUBATH SIBJICHUS OKPYXAIOIIEr0 MUpa *KUBOW MPUPOJbI HA
OCHOBAHUU 3HAHUI U ONBITA, MOJIYYEHHBIX [IPH U3y4YEHUH OUOJIOTHH;



dbopmupoBaHre y OOYYarOIIUXCS YMEHHU WILTIOCTPUPOBATH 3HAYECHHE OHMOJIOTHYECKUX
3HaHWH B TIPAKTUYECKOW JEATEIIFHOCTH 4YENIOBEKa, PA3BUTUM COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA;

BOCIIHUTAaHUE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEIOBEKOM >KMBOH IPHPO/IHI,
HEO0O0XOIMMOCTH OEpEKHOTO OTHOUICHHS K HEH, COOIOACHUS STHUYECKIX HOPM IIPH MPOBEICHUH
OHMOJIOTMYECKUX UCCIEI0BAHUN,

OCO3HAHHME IEHHOCTH OMOJOTHMYECKUX 3HAHUH IS TOBBINICHHUS YPOBHS SKOJIOTUYECKOMN
KYJBTYPHI, 1151 JOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHUS;

NpUMEHEHHE TMPUOOPETEHHBIX 3HAHWNW W YMEHHH B TIOBCEHEBHOM JKM3HH JJIsI OLICHKU
MOCJIEJICTBUI CBOEH JAEATEIbHOCTH IO OTHOIIEHUIO K OKpYXarollled cpene, cCOOCTBEHHOMY
310POBBIO0, 000CHOBAaHME U COOJIIOICHUE MEP TTPOPIITAKTHKH 3a00JIEBAHUI.

B cucreme cpemnero obmiero oopasoBanus «buosorus», usydaemas Ha 0a30BOM YpPOBHE,
SBIISIETCS OO0S3aTeNbHBIM YUEOHBIM NPEAMETOM, BXOMSAIIMM B COCTaB MPEIMETHOW OO0IacTH
«EcTecTBEHHO-HAYYHBIE ITPEAMETHI.

Jlist u3ydeHnusi OMoJIoTMK Ha 0a30BOM YPOBHE CpeIHEro olmiero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kiacce — 34 yaca (1 yac B Hezedo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMU, TEXHUYCCKUMHU U IPYTHUMHU
€CTECTBEHHBIMU HayKaMmH, (uiocouei, 3TUKOH, 3cTeTukoil u mpaBoM. Ponb Ouosioruun B
(GbopMHpPOBAHUM COBPEMEHHOM Hay4yHOU KapTUHbI MUpa. Cructema GMOJIOTUYECKUX HAYK.

Merto/pl MO3HAHUS KHUBOH MPUPOIHI (HAOIIOACHUE, SKCIICPUMEHT, OMUCAHUE, U3MEPEHHUE,
Ki1accuduKaIsi, MOJACIMPOBAHIE, CTATHCTHYECKAss 00pab0TKa JaHHBIX).

JleMoHcTpaMu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuupe! u cxeMbl: «MeTo/1bl TO3HAHUS )KUBOW MIPUPOIBI».

JlabopaTopHble M IpaKkTHYecKHe padoThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHue pazIUMYHBIX METOJOB IPH H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTEMBI M UX OPraHHU3AIHS.

JXubie cucrembl (OHMOCHCTEMbI) Kak MpeaAMeT u3ydeHus Ouosoruu. OTiavyMe KUBBIX
CUCTEM OT HEOPraHU4YECKON MPUPOJIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPpOBHU OpraHu3aluu OHUOCHUCTEM:
MOJIEKYJISIPHBIH, KJIETOYHBIH, TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIUOHHO-BUA0BO,
9KOCUCTEMHBIH (OMOT€OIIEHOTUYECKHIT), OMOC(EPHBIIA.

JleMoHcTpAaLMu:

Tabnuuel 1 cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alluu >KUBOU
MPUPOIBI».

Ob6opynoBanue: moaens Moiekysl JJHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XHAMHMYECKMH  COCTaB KJIETKU. XWMHUYECKHUE  DIIEMEHTHI: MAaKpOJJIEMEHTHI,
MHUKpO3JIeMeHTHI. Boia n MUHepanbHbIE BEIIECTBA.

@OyHKIMHM BOJBI M MUHEpPaJIbHBIX BelleCTB B KieTke. [loanep:kaHue OCMOTHUECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6enkoB. AMMHOKUCIOTHI — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHHUMbIE aMHHOKHUCIOThI. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TIepBUYHAS, BTOPUYHAs, TPETHYHAs W UYCTBEPTUYHAS CTPYKTypa). XHUMHUYECKHUEC
cBoiicTBa OenkoB. buonormueckue GyHKINN OETKOB.

®epMeHThl — Ouosornyeckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  cnenuduynocts. Kodepmentsl. Buramunbel.  Otiamuust  (epMeHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB.

YraeBoabl: MOHOCaxapusl (III0K03a, pubo3a U 1e30KCuprn003a), Aucaxapusl (caxaposa,
JaKTo3a) W MoJHcaxapuiabl (Kpaxmai, TDJIHMKOTeH, LeJUTi0N03a). buonornueckue QyHKIuu
YTJIEBO/IOB.

Jlumupel:  Tpurmunepuabl, ¢Gochomunuapl, crepounsl. [ uapodunpHO-rHAPOPOOHEIE
cBoiicTBa. buonornueckue ¢pyHkuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JMIUAOB Kak
MCTOYHUKOB YHEPTHH.



Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKIIEMHOBBIX KUCIIOT.
Crpoenve u ¢yukuuun JJHK. Crpoenme u ¢ynkuunn PHK. Bumpt PHK. AT®: crpoenue u
GyHKIINM.

[uronorusa — Hayka o kinerke. Kiierounas teopus — mpuMep B3aUMOJCHCTBHS UACH U
(aKkTOB B HAyYHOM [MO3HAHUU. METO/1bI U3yUEHHUSI KIIETKH.

Knerka xak nenocrHas >xuBasi cucreMa. OOiue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosnekyiasl JIHK kak renernueckuii anmnapar, cuctemMa CuHTe3a Oeka.

Tunel KIETOK: »JyKapuoTHYecKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTrueckoil kietku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuoTHUYECKON KIIETKU.
OCHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KJIETKU.

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIUKC, UX (YHKIHH.
[InasmaTuueckas MmemOpana, e€ cBoiictBa M (yHKuuu. llutomnazma u €€ opraHou[IbI.
OnnomeMmOpannbie opranouan! kietku: JIIC, annapar ['onbaku, muzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHIpPUH, IMiIacTuiabl. [IpoucxokaeHre MUTOXOHJAPUA W IUIACTH.
Bunel nnactun. HememOpaHnHbie opraHOUIbl KJIETKU: pUOOCOMBI, KJIIETOUHBIN LIEHTP, LIEHTPHOIIH,
pPECHUUKH, KIyTHUKU. DyHKIIMN OpraHou0B KIEeTKU. BritoueHusl.

Anpo — perynastopHslil nueHTp kietku. CTpoeHue sjpa: sjaepHas 000j0uKa, KapHoIia3Mma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewECTB B KIIETKE.

JleMoHCcTpAaLMu:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

[uarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEXKMBOM  IIPUPOIE,
«PacrnpeeneHrie XUMUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIE».

Tabmuupl u cxembl: «I[lepuonndeckass Tabaua XUMHUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJbI BOJbI», «bruocunTes G6enka», «CTpoeHne MoJekyisl oenka», «CTpoeHue GpepMeHTa»,
«Hyxneunossie kuciotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne s3ykapuoTHUECKON
KJIeTkn», «CTpoeHue XUBOTHOM KIeTKu», «CTpoeHue pacTUTENbHOU KIETKn», «CTpoeHue
MIPOKApUOTHUECKOH KIeTKH», «CTpoeHHeE Apa KIETKN», «YTJIeBOJbI», «JIMnuab».

O06opynoBaHUE. CBETOBOW MHUKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHHUI,
M3MEpPEHUH, HKCIEPUMEHTOB, MUKPOIpENapaTbl pacTUTENbHBIX, KUBOTHBIX U OaKTepHUabHBIX
KJIETOK.

JlabopaTopHble U NPaKTHYeCKUE PadOThI:

Jlabopatoprast padota Ne 1. «l3ydyeHne KaTaluTHUYECKON aKTUBHOCTH (hepMeHTOB (Ha
npuMepe aMuIa3bl UM KaTalasbl)».

Jlaboparoprass pabora Ne 2. «l3yueHuWe CTPOCHHS KICTOK pPACTECHUH, >XKUBOTHBIX U
OaxTepuil o1 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. 7Ku3HeaeATEJIbHOCTh KJIETKH.

OOmeHn BemiecTB, Wi Merabonmu3M. Accumuisiius — (MIacTHYECKUd  OOMEH) |
JUCCUMMIALNS (SHEPreTHYSCKUid 0OMEH) — JIBE CTOPOHBI €IMHOTO poliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U TeTeporpodubii. Ponb pepmenToB B oOMeHe
BELIECTB U NPEBPALLEHUHU SHEPTUU B KIIETKE.

®otocunre3. CsetoBas u TemHOBas (a3el ¢orocuHTe3a. Peakmum ¢dorocuHTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a TS KU3HH Ha 3emiie. BiusHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CLIOCOOBI MOBBIIIEHUSI €r0 TPOAYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUH.



XeMocHuHTE3. XEeMOCHHTE3UpYolne OakTepuu. 3HAU€HHE XEMOCHHTE3a JUIsl KU3HU Ha
3emie.

OHepreTuyeckuii oOMeH B  KieTke. PaciierieHue — BelIeCTB, BBIJEIEHHE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTalbl JHEpreTnyeckoro oomena. I nukonus. bpoxenue u
ero Buabl. KucimopoaHoe okucieHHe, WIM KJIETOYHOe JbixaHue. OKHUCIHUTEIbHOE
dbochopmmpoBanre. DPHEKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakuuu wmatpuynoro cuHte3a. ['eHermueckas wuHdpopmanus u JHK. Peanusanus
reHeTHYeCKON MHpopMaluu B KieTke. [ eHeTuueckuil Koj u ero cBoicTBa. TpaHckpunuus —
matpuunblii cunte3 PHK. Tpancnauus — Ouocunres Oenka. Dtanbl Tpancisiuuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B OuocrHTe3e Oenka.

Heknerounsie Qopmbl ku3HHM — BUpYychl. Mcrtopus otkpeitus BupycoB (. W.
WBanoBckwit). OCOOCHHOCTH CTPOCHHS U KH3HECHHOTO IMKJIa BUPYCOB. bakTepuodaru. bosesnu
pacTeHUi, )KMUBOTHBIX U Ye€JIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMmyHonedunuTa yenoBeka
(BUY) - Bo30Oymurens CIIM[a. OOpaTHas TpaHCKpHUIIMS, peBepTa3a M HMHTErpasa.
[IpodunakTrka pacpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JleMoHCcTpaLMu:

IToptpersr: H. K. Konsuos, 1. Y. UBanosckui, K. A. Tumupszes.

Tabmuuer u  cxembl: «Tumbl  nuraHus», «Mertaboauzm»,  «MUTOXOHAPUSY,
«QHepreTnyeckuii ooMen», «Xmopormact», «®otocunte3», «Ctpoenne JIHK», «Ctpoenue u
GyHkunOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHernueckuil kona», «Bupycs»,
«baktepuogparn», «Crpoenne u xu3HeHHbIH 1uKka Bupyca CIIM/la, Oaxrtepuodara»,
«Pernukanusa JTHK».

Ob6opynoBanue: moaenu-anmmukanuu «Yaoenune JIHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKH», Mojenb cTpykTypsl JTHK.

Tema 5. PazMHoOKeHHe U MHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTouHsli 1uKI, WM KU3HEHHBIM Luka kietku. MuTtepdasa u muto3. [Ipoueccs,
npoTekaromue B uHTEepdaze. Perumkanus — peakums marpuuHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBI HabOp — KapHOTHUIl. JIMIIOMIHBIA M TarIOMAHBIA XPOMOCOMHBIE
Habopsl. Xpomatuel. LluTonornueckre OCHOBBI pa3sMHOXKEHUS U MHAWBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Craauu muto3a. [Iporecchl, HMpoUCXOASIIME HA Pa3HBIX
CTafusX MUTO3a. BHONIOrNYEeCKUd CMBICI MUTO3a.

[TporpamMmmupyemasi ru0esb KIETKH — aloITo3.

@®opMBbl  pa3MHOXKEHMsSI OpraHm3MoB. Oecrosioe U 1ojoBoe. Bunael Oecrionoro
Pa3MHOXKEHHUSI: JI€JICHHE HAJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHUE,
BEreTaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KJIOHHMPOBAaHWE OPraHU3MOB, €ro 3Hau€Hue s
CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYKS OT OECHOJIOTO.

Meito3. Craguu Mmeiio3a. Ilponeccsl, mpoucxoasmue Ha cTaausx meiosza. IloBenenue
xpoMmocoM B Meno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03A.

["amerorenes — mpouecc 0Opa3oBaHUsI MOJIOBBIX KIETOK Yy )KMBOTHBIX. [l0o0BbIE Kene3bl:
CEeMCHHHMKH U su4HUKU. OOpa3oBaHKHE M Pa3BHTHE MOJOBBIX KJIETOK — ramer (CrepMaro30un,
SHUIEKIIETKa) — CchepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIICKICTOK U
cnepmaro3ouioB. OmionorBopenue. [lapreHorenes.

WuauBuayanbHoe pasButue (OHTOTeHe3). DMOpHoHambHOE pasBuTHE (IMOpHOTEHE3).
Oranbsl SMOPHOHAIBLHOTO Pa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX: APOOJIEHUE, TacCTPYIIsIHA,



opranorenes. [loctamOpruonanbHoe pazBuTue. TUIBI TOCTIMOPHOHATIBLHOTO PAa3BUTHS. MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpelpl Ha pa3BUTHE OPraHU3MOB, (AKTOpPbI, CIIOCOOHBIE
BbI3bIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pasurue pacrenuil. OHTOreHe3 BETKOBOT'O PACTEHHUS: CTPOEHUE CEMEHH, CTaJuu
Pa3BUTHSL

JdeMoHcTpaMu:

Tabnuuel u cxeMbl: «@OpMbl Pa3MHOKEHHUSI OPraHU3MOB», «J[BOMHOE OIIOJJOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHME pacTeHuil», «J/leneHue KIeTKU
Oaktepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KieTodHbIM HUKII»,
«Permukanus JJHK», «Mwurtos», «Meio3», «[Ipsmoe u Henpsimoe pa3Buthe», «l'ameToreses y
MJIEKOTIMTAIOLIUX U YesloBeKa», «OCHOBHBIE CTa U OHTOTE€HE3a».

ObopynoBaHue: MHKPOCKOI, MuKponpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIETO,
«Slifuexsierka muekonurawouiero», «KapuokuHes B KJIeTKax KoOpelika JiyKa», MarHuTHas
Moieb-anmuiikamus «Jlenenue kinetku», moaens JIHK, Monens meTada3Hol XpOMOCOMBI.

JlabopaTopHble U NPaKTHYeCKHE PA0OThI:

Jlaboparopras padora Ne 3. «HabmroieHre MUTO3a B KJIeTKaX KOHYHMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax».

JlaGoparoprnast pabora Ne 4. «l3ydyeHwe CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjiencTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[IpenmMer u 3agaun reHeTuku. Mcropuss pa3BuTuUd TIeHETHKH. Poiap wMTOIOTHM U
SMOpHOJIOTUH B CTAaHOBJIEHUH T€HETUKU. BKiax poccuiickux M 3apy0eKHbIX YUEHBIX B Pa3BUTHE
TeHETHKH. MeTonpl TeHeTHKH (TMOpPUIOJIOrHYECKUi, IIMTOTCHETHYECKUH, MOJICKYJISPHO-
reHeTn4eckuii). OCHOBHBIC T€HETUYECKHE MOHATH. | eHeTHYeCKash CAMBOJIMKA, UCIIONb3yeMasi B
CXE€MaxX CKpELIMBaHUM.

3aKOHOMEPHOCTH  HACNe[OBaHUS  TMPU3HAKOB, ycTaHOBIeHHBble [. Menzaenem.
MoHorubpuaHoe CKpemuBaHue. 3aKoH eIMHO-00pa3us THOpHUIOB MepBoro nokosieHus. [Ipasuiio
JTOMUHHUpOBaHMUS. 3aKOH paclleryieHuss Npu3HakoB. l'mmore3a uuctotel ramer. [lonHoe u
HEIOJIHOE JOMUHUPOBAaHHUE.

JurnbpupHoe  CKpeuIMBaHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBAaHUS  MPHU3HAKOB.
[{uToreHeTnueckue OCHOBBI JTUTMOPUIHOTO CKpEIIMBAaHUS. AHAIM3UPYIOLIEe CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPELUIUBAHUS 1S ONpeesieH!s] TeHOTHIIa OCOOU.

CuenieHHOe HacnenoBaHue npusHakoB. PaGora T. Moprana no cremjieHHOMY
HacJIeJJOBaHUIO reHoB. Hapyienue cuenieHus TeHOB B pe3ylbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHasl TEOpUs HACIECTBEHHOCTHU. | 'eHeTHUeCcKHe KapThl.

I'eneruka nosa. XpoMOCOMHOE OINpeAeseHUE Moja. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omMoramerHele U reTeporameTHble opraHu3Mbl. HacienoBaHue NpU3HAKOB, CLEIMJICHHBIX C
IOJIOM.

N3menunBOCTh. BHIbI ”3MEHUYNBOCTH . HEHACIIEICTBEHHAS U HACJeICTBEHHas. Posb cpenbl
B HEHACJIEJCTBEHHOW HW3MEHYMBOCTHU. XapaKTEPUCTHKA MOJAU(DUKALMOHHOW H3MEHYUBOCTH.
BaprannoHHbIN pAnx U BapuanuMoHHas kpusas. Hopma peakuun npusnaka. KosnuecTBeHHbIE 1
Ka4eCTBEHHBIE TIPU3HAKU M X HOpMa peakiuu. CBOHCTBa MO (DUKAITMOHHONH N3MEHUYHUBOCTH.

HacnencrBenHasi, iy reHOTUNHYECKasi, U3MEHUMBOCTb. KOMOMHATUBHAsS M3MEHUUBOCTb.
Meiio3 u mosioBOl mpolecc — OCHOBA KOMOMHATHBHOM W3MEHUYMBOCTH. MyTalnMoHHas
M3MeHYMBOCTh. Kraccugukamuss Mmyranuid: TEHHBIE, XPOMOCOMHBIC, TeHOMHBIE. YacTtoTa



MPUYMHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHOU
n3MmenunBocty H. Y. BaBuiosa.

BHesnepHas HacieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uyenoBeka. Kapumorunm dyenoBexka. OCHOBHbIE METOJbl TE€HETUKU YeJIOBEKa:
TCHEATOTUYECKUM, OJIM3HENOBBIM, IUTOTCHETHYECKU, OWOXMMHUYECKUH, MOJICKYJISPHO-
reHernyeckuii. COBpeMEHHOE OIpEeJeIeHHe TEHOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHIUPOBaHKUE, B TOM umcie ¢ nomotmipio [1I[P-ananusa. HacnencrBennsie 3aboseBaHus
YyejloBeKa: TIeHHble OoJie3HH, OOJIE3HH C  HACJIEICTBEHHOM  MPEeapacrosoKeHHOCTHIO,
XpoMocoMHble Oonie3Hu. ComaTuueckue M TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIIETKH.
[TpuHMne! 310poBOro o0pasa >KM3HHU, AUArHOCTUKU, MPO(PUIAKTUKU U JIEYCHHS] T€HETUYECKUX
Oone3Hell. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHWE. 3HAUEHHE MEAMIIMHCKOW TE€HETUKU B
MPEIOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JICBaHUN YEIIOBEKA.

JleMoHCcTpAaLMu:

[Toptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBcknii, H. 1. BaBunos.

Tabmuuel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 LIUTOT€HETHYecKash OCHOBaY,
«3aKOH paclIeIJIeHUs] M €ro IUTOIeHETUYEeCKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«urubpunnoe ckpemmBanue», «lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEHIUBAHUSIY,
«Meio3», «BzauMoaeicTBUE ajuIeNIbHBIX T€HOBY», «[ €eHeTHYeCKrEe KapThl pACTEHUM, )KUBOTHBIX
U yernoBeka», «['eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBaHHUS, CLEIJIEHHOIO C IOJIOMY,
«Kapuotunel dYegoBeka W IKMBOTHBIX», «Buasl u3MeHunBOCTH», «MoaudukanoHHas
U3MEHUMBOCTH», «HacienoBanue pesyc-akropa», «['eHeTHka rpynmn KpoBu», «MyTannoHHas
WU3MEHUYHUBOCTH.

OO6opynoBaHue: MOJACTH-AMIUIMKAIMN «MOHOTHOpHIHOE CKpemmBaHue», «HermomxHoe
JOMUHHUpOBaHUE», «JlurubpuaHoe ckpeniuBanue», «llepekp€cT XpomMocomM», MHKPOCKOI U
MuKpornpemnapaT «J/[pozoduna» (Hopma, Mmytanuu GOpMbI KPBUILEB M OKPACcKH Tela), repOapuii
«I"opox MoceBHOW».

JlabopaTopHble U NPaKTHYeCKHE PadOThI:

JlaGoparopnast pabota Ne 5. «/3yyeHne pe3ynbTaTOB MOHOTHOPUIHOTO U JAUTHOPHUIHOTO
CKPEIMBAHUS Y JPO30(HIBI HA TOTOBBIX MUKPOIIpEapaTax».

Jlaboparopras paborta Ne 6. «3yueHre MOIUPUKAITMOHHON M3MEHYHBOCTH, IOCTPOCHHE
BapHAaI[MOHHOTO psAJa U BAPUALIMOHHOMN KPUBOI».

Jlaboparopnas pabora Ne 7. «Ananmu3 wmyrauuid y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U mpolecc. 3apokAeHUe CeIeKIuu U AoMectukanus. Yuenune H. U.
BaBuioBa 0 LeHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHbIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUSI TOMAIIHUX KUBOTHBIX. COpT, NOpO/1a, IITaMM.

CoBpeMeHHbIE METOJbl CelNeKIMU. MaccoBblii U MHAUBUIYaIbHBI OTOOPHI B CENEKLUUU
pacTeHuil U KUBOTHBIX. OIlEHKa 3KcTepbepa. BIN3KOpOICTBEHHOE CKpelIMBaHUE — UHOPHUIMHT.
UYucrags guHusa. CkpemmBaHue YuCTBIX JuHUNA. ['erepo3mc, wunm rulpugHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuaunr. Otgan€HHas tulOpuauzanus u €€ YCIeXHu.
HckyCcCTBEHHBI MyTareHe3 M MOJYYEHHE MOJUILUIOUIOB. JIOCTHIKEHUS CENEKIHMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.



buortexHonoruss kak oTpacib NpOU3BOACTBA. ['e€HHas MHXKeHepus. OTambl CO3JAHUS
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Kiierounas wumxenepus. Kierounsie
KyJIbTYypbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHnpoBaHue BbICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHE U JTHueckue mnpobiaemsl. MO -
TFeHETHYECKH MOIU(PULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauu:

IToptpersr: H. Y. Baswiios, 1. B. Muuypus, I'. /. Kapneuenko, M. @. lIBaHOB.

Tabmuuel u cxembl: kapra «L{eHTpbl MpPOMCXOXKIEHUS M MHOroo0pasus KyJbTYpPHBIX
pactenuii», «[lopopl TOMaNIHUX KHBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuguzammsn», «Pabotel akamemmka M. @. HWBanoBa», «[lomummongus», «OOBEKTHI
ouorexHonorun», «KierouHnele KyJIbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
I'€HOB, XpOMOCOM>.

O6opynoBaHue: MyJSKH IUIOJOB U KOPHEIUIOZOB JUKUX (OPM U KyJIbTYpHBIX COPTOB
pactenuii, repbapuit «CelbCKOX035IICTBEHHbIE PACTEHUS».

JlabopaTopHble U NPaKTHYeCKHe PA0OThI:

Okckypeuss «OCHOBHBIE METO/bI M JIOCTIXKCHHSI CEJICKIIMM PACTCHUN M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIMIO, IJIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B TEIIMYHOE
X031 CTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WITA HAYIHOTO IIEHTPA)».



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 1[I0 BUOJIOTUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJaroIUMUCS IIPOTPaMM CPEIHETO 00IEero 00pa3oBaHUs: TMIYHOCTHBIM, METAPEIMETHBIM H
NpCaAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS NpeaMeTa «BHOJOTusS» BBIICICHBI
CIIEYIOIIME  COCTaBJIAIOIIME. OCO3HAHHE OOY4YaloIMMHUCS POCCHUHCKOM  TpaxkIaHCKOMN
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTECIBLHOCTH W CaMOOMPEICIICHUIO,
HaJIMUYUuEC MOTHUBAIIUU K O6y‘-ICHI/IIO 6I/IOJ'IOFI/II/I, LCJICHAIPAaBJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXJeHUI JINYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEW M UCTOPUUECKUX TPaJUIUil pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTh W CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBATHCS B
cBoeil ACATCIBbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKAaMH, MMpUCymuMu CUCTEMC
OMOJIOTMYECKOTO 00pa30BaHMs, HAJIUYUE SKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTHb LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHOCTHEIE pPE3yabTaTbl OCBOCHHUA IMPEAMCETA «bunonorusa» JOCTUT'AKOTCI B C€AHUHCTBEC
yqe6H0171 U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIMOHHBIMU pOCCHﬁCKHMH
COOMOKYJIBbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU, MPHUHATBEIMU B
oOmiecTBe TpaBWJIAMH W HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOpPAa3BUTUA, PA3BUTHA BHYTpeHHeﬁ Mo3nauu JIMYHOCTH, MATPUOTU3MA,
YBaXKEHUSA K 3aKOHY U IIPaBOIIOPANKY, YEIOBEKY TPyda U CTApLIEMY IOKOJIEHHIO, B3aUMHOIO
yBaXEHMs, OEpeKHOT0  OTHOIIEHHS K  KyJAbTypHOMY  HAcJIE€IUI0O W TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit Denepannu, IpupoJIe U OKPYKAIOIIEH cpee.

JIngHOCTHEIE PE3YIbTAaThl OCBOCHUSA y‘I€6HOFO npeameTa «bnonorusa» AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPCHHEH
HO3I/IIII/IGI\/'I JIMYHOCTH, cUCTEMOU IIEHHOCTHBIX OpI/IeHTaHI/If/'I, MMO3UTUBHBIX BHYTPCHHHUX
yOeXKICHHIA, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO  OOIIEeCTBa,
paciiupCHUEC KU3HCHHOI'O OIIbITA W OIbITa ACATCIBHOCTH B IMPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIILHOU JCATCIIbHOCTH, B TOM YUCJIC B YaCTHU.

1) rpakIaHCKOro BOCIIMTAHUS:

COPMHPOBAHHOCTh  TPAKIAHCKOW TMO3WUIMK  OOYYArOIIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO 00IIECTBa,;

OCO3HAaHUC CBOMX KOHCTHTYHHOHHBIX IIpaB M O6ﬂ33,HHOCTGI>i, YBAXKCHHUEC 3aKOHA U
IIPABOIIOPALIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘IGCKOfI ACATCIIBHOCTH NP CO3JaHUU y‘~I€6HLIX ITIPOCKTOB,
peICHNN yT-IC6HI)IX " IMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN OHMOJIOTMYECKUX BKCHepI/IMeHTOB;

CIIOCOOHOCTh  OMPECNATh COOCTBEHHYIO TO3MIIMI0O TIO0 OTHOILIGHUIO K SIBIICHUSIM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMCHUC YYHUTBIBATDH B CBOUX ﬂCﬁCTBHﬂX HGO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O
BSaHMOILGfICTBHﬂ J'IIOI[CI;'I C pasHbIMUA y6€)KI[eHI/I$IMI/I, KYJIbTYPHBIMU LHEHHOCTAMU U COLMAJIbHBIM
TIOJIOKCHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATEIBHBIX M HCCIEIOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPHU 00CYXJAEHNUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COAEP KAHMUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKOM JI€ATENbHOCTH,

2) NaTPHOTHYECKOTO BOCTIMTAHMSI

c(hopMUPOBAaHHOCTHh POCCUHUCKON TPAKIAHCKOM UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTtu 3a CBOW Kpai, CBOXO
Poauny, cBO A3bIK U KyJAbTYpY, NPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAMIO W TMaMSITHUKAM IPUPOJIBI,
noctwxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUEHBIX B CTAHOBJIEHUE M pa3BUTUE
OMOJI0TUY, TOHUMaHUS 3Ha4eHUs OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa,;

uzeiHas yoexa1EHHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS

OCO3HAHUE AYXOBHBIX IIEHHOCTEW POCCHIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTB OLIEHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyayIlIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJMUTENSM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHSTHSA LIEHHOCTEW CEeMEMHOM XKM3HU B COOTBETCTBUU C TPAJAMLIMSIMU HAPOJOB
Poccnm;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAd, OOLIECTBEHHBIX OTHOLICHUIH;

MMOHMMaHHUe YMOLIMOHATIBHOTO BO3JEHCTBUSI dKUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KayecTBa TBOPUYECKOW JIMUYHOCTH;

5) ¢u3nyeckoro BocnuTaHusl, (OPMHUPOBAHUS  KYJbTYPHI  3A0POBbS W
3MOLMOHAJIBHOTO 0J1arONOTyYust

MOHUMAaHUE U peau3alus 3J0pOBOro U 0e30macHoro o0pasa xu3HM (370poBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHHYECKUX TPAaBUII M HOPM, COAJTaHCHPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
perymspHas (u3nMveckas aKTHBHOCTh), OEpEKHOrO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U NICUXUIECKOMY 3/I0POBBIO;

[NOHMMaHUE LEHHOCTH MpaBWJ HWHAUBUAYAJIBHOTO M KOJJIEKTUBHOTO 0€30I1aCHOIO
MOBE/ICHUSI B CUTYaLlUAX, YTPOXKAIOIIMX 370POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHE MOCJICACTBUI W HEMPUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS aJIKOTOJI,
HApKOTUKOB, KypeHHUSI);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTb K TPYIly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYAOI00ue;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKON U COLIMANIbHOM HallpaBI€HHOCTH,
CHOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATb W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSITENIbHOCTD;



UMHTEPEC K pa3luyHbIM cepam mpodeccnoHalbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccru U pearTn30BbhIBaTh COOCTBEHHBIE KM3HECHHBIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3KOJI0THYECKOr0 BOCTIMTAHMS

9KOJIOTMUYECKHU 11€1€CO000pa3HOe OTHOIIEHHE K IPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBILLIEHUE YPOBHSI JKOJIOTUYECKOW KyJIbTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUMN AJIsi OKPY)KAIOLIEH CPebl;

OCO3HAaHUE TJI00aJIbHOr0 XapaKkTepa SKOJIOrHUYEeCKUX MPoOIeM U MMyTel UX pelieHus;

CIIOCOOHOCTB MCHOJIb30BaTh NpUOOpETacMble IIPU U3YYE€HUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PELICHUU MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHPOIOTONIb30BaHuEM (COOIIOICHNE
[IpaBWJI IOBEAEHHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHHWE PABHOBECUS B 3KOCHCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, Onochepsl);

aKTUBHOE HENpUATHE JEHCTBUHM, NMPUHOCSAIIMX BpeA OKpY)Kaolled MNPUPOTHOU cpese,
YMEHHME MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMYECKHUE IMOCIEACTBUS MpPeIpUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAILATH UX;

HaJM4We Pa3BUTOrO HKOJOTMYECKOTO MBILIUICHUS, 3KOJOTUYECKOM KYIbTYphI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMH B
M03HABATEIbHONW, KOMMYHUKATHUBHOW M COLMAJbHOW MpAKTUKE, TOTOBHOCTH K Y4YacTUIO B
MIPAKTUYECKON JeSITeTbHOCTU HKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTr'0 TIO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM U  OOILECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATENIbCKON KyJIBTYpPbI KaK CPE/ICTBA B3aUMOIEUCTBHUS
MEXAY JIF0JIbMU U TIO3HAHUSI MUPA,

MOHMMaHue creurn@uky OHOJIOTUM KaK HayKH, OCO3HaHHUs €€ poiau B (popMHpOBaHUU
PalMOHAJILHOTO HAYYHOI'0 MBILUIEHHUS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYy’KaroleM
MUpE Kak O €IMHCTBE IMPHUPOJIbl, uYeloBeKa M OOIIecTBa, B IO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnr IpobiieM COXpaHEeHHUs! IPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU IS COBPEMEHHOW IMBHIIM3AIMH: O0OCCTICUCHUS
HOBOT'O YPOBHSI Pa3BUTHS MEAMILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
peliarh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, IIOKMCKA MyTEeH BbIXOJA U3 II100aIbHBIX
AKOJIOTMUECKUX NPo0sieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCTIOJIb30BAHMIO IPUPOIHBIX PECYpPCOB U (POPMHPOBAHMIO HOBBIX CTAHAPTOB KHU3HH;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIMICHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOM 4YacTU (PYHKIIMOHAIBHOU
rpaMOTHOCTH O0ydaronmxcs, popMupyemMoin py H3y4eHur OUOJIOTHH,

[IOHUMAaHHE CYIIHOCTH METOJOB II03HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsI aHalIu3a W OOBSICHEHMs SIBJICHUMN
OKPY)KaIOLLIEr0 MHUpa M MPOUCXOASAIIMX B HEM HU3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbIE
3aKJIIOYEHUS Ha OCHOBE HAayuyHbIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 IOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHMOJOrMYECKHE 3HAHUS MJI pelleHus
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYALUSIX;



OCO3HAHUE IIEHHOCTH HAYYHOW IEeSTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO H
HCCIIENOBATENBCKYIO NEATEIBHOCTh HHANBUAYAIIBHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUI0O M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAHUU 10 OWOJIOTMM B COOTBETCTBHHU C JKU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe PE3yNIbTaThl OCBOCHHUS y4eOHOTro mpeamera «buoyiorws» BKIIIOYAIOT!
3HaYMMBbIE 711 (OPMHUPOBAHHMS MHUPOBO33PEHUS OOYYaAIOMIUXCS  MEXKIUCIUTITHHAPHBIC
(MeXnpeaMeTHbIE) 00IeHAYYHbIE TTOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crenu(uKy METOI0B TO3HAHUS, MCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTeMa, HAay4HbIH (aKT, MPUHIMI, TUIIOTE3da, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIICAOBAaHUE, HAOJIOJCHHE, W3MEPEHHE, SKCICPUMEHT W JIPYTUX), YHUBEPCAIbHBIC
yueOHbIe JeiicTBus (MO3HABaTE/IbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00CCIICYMBAIOIINE
dbopmupoBanue (HYHKIIMOHAIBHONW TPaAaMOTHOCTU W COLMAIIBHOW KOMIETEHIIMH OO0YyJaroluxcs,
CIOCOOHOCTh 00y4aromuxcst HCII0JIb30BaTh OCBOCHHBIC MEXTUCIUTIITHHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC YYCOHBIC IEHCTBHUS B IIO3HABATCIBHOU U
COLIMAIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro 00Iero oOpa3oBaHUSs
JOJDKHBI OTPaXKaTh:

OBJajieHUe YHHBEPCAJIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU 1€HCTBUSIMM

1) 6a3oBbIe JIOTHYECKHE IeCTBHUS

CaMOCTOSITEIFHO (OPMYJIMPOBATh M AKTYaJIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJB30BaTh IMPH OCBOCHWM 3HAHUN NPHUEMBI JIOTHYECKOTO MBIIIICHHS (aHAIN3a,
CHHTE3a, CpaBHCHHS, KJIacCU(PHUKAIMH, OOOOIIECHHUS), PACKPHIBATh CMBICA OHOJOTHUYECKUX
MOHATHH (BBIAEIATH UX XapaKTepPHbIE MPU3HAKH, YCTAHABIMBATD CBSA3U C IPYTUMH MMOHSITHIMH);

OTpEeNeNsATh e NeATEeIbHOCTH, 3aJaBas MHapamMeTpbl U KPUTEPUM HX JOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTH C TTOCTABJICHHBIMHU IICIISIMH,

UCII0JIb30BAaTh OHMOJOTMYECKUE NOHATHS JUIsl OObACHEHUs (AKTOB U SIBICHUHM >KUBOMU
MIPUPO/IBI,

CTPOWTBH JIOTHYECKHE pacCyXiacHHus (MHIYKTUBHBIC, JCIAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYHUSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJTIOUYCHUS,

MPUMEHATh CXEMHO-MOJICTIbHBIE CPEJICTBA ISl MPEACTABICHUS CYIECTBEHHBIX CBSI3CH W
OTHOIIIEHUN B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUYHMM pPa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PELICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaTbHBIX
1 HEeMaTepuaIbHBIX PECYPCOB,;

BHOCUTHh KOPPEKTHBBI B JACSATEIBHOCTb, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISM,
OIICHUBATh PUCKHU MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSIX pEAJTbHOTO, BUPTYaJIbHOTO U
KOMOMHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHUE PU PEIICHUH KU3HCHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE TeHCTBHSA:



BJIAJICTh HaBBIKAMU YUEOHO-HMCCIIEIOBATEIBCKON W MPOEKTHOW NEATETHHOCTH, HAaBBIKAMHU
paspenieHus mpooieM, CoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIEHOMY TOMCKY METOJIOB
pEIICHHS MPAKTHICCKHUX 3a1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHHSI;

WCIIOJIb30BAaTh PAa3IMYHBIC BHIBI JEITEIHHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHUIO B YUCOHBIX CHTYaIUsAX, B TOM YHCIIE TPH
CO3JIaHMH Y4EOHBIX U COIMATBHBIX TIPOCKTOB,;

(dbopMHPOBaTh HAYIHBIA THIT MBIIIJICHUS, BIAJICTh HAYIHOW TEPMHUHOJIOTHEH, KIFOYCBBIMU
MOHATUSAMH H METOJIaMHU,;

CTaBUTHh U (OPMYIHPOBATH COOCTBEHHBIE 33/7aud B 00pa30BATENbHON NEATEILHOCTH H
KU3HCHHBIX CUTYAIUAX;

BBISIBIISITh TIPUYMHHO-CIICJICTBECHHBIE CBSI3M W aKTyaJIM3MPOBATh 3ajJady, BBIJIBUTATH
THNOTe3y €€ pemeHHs, HaXOJWTh AapryMEHTHI JUIA JIOKAa3aTeNbCTBA CBOMX YTBEPXKICHHH,
3aJ1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS;

aHAJIM3UPOBATh IIOJNYYCHHBIE B XOJE pEIICHHS 3aJadd pPe3yJabTaTbl, KPUTHYECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH MIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEICHANPABICHHBIN IMOMCK IMEPEHOCa CPEACTB M CIIOCOOOB ICWCTBUS B
poeCCHOHANBHYIO CPENY;

yMeTh TEPEHOCHTh 3HAHHWS B  [IO3HABATEIBHYI0 H  TPAKTHYECKYI0  00JacTu
KHU3HE/IEATEIIHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEJAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC HWJIEH, MpeJylaraTh OPUTHHAIBHBIC TOAXOJBl M PEHICHUS, CTaBHUTH
npoOJIeMBI M 33]1a9H, JIOTTYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBAThCS B PA3JUUYHBIX UCTOYHUKAX MH(MOpMaImu (TEeKCTe y4eOHOro mocoowms,
HAYYHO-TIONMYJIIPHON JIUTEpaType, OMOJIOTHYECKUX CIOBApSX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTepHeTe), aHAIM3UPOBATh HH(POPMAIMIO Pa3IMYHBIX BHIOB U (opm
MPEICTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ JJOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

(dbopMynmHpoBaTh 3aMpochl W TPUMEHATH PA3JIMYHBIE METOIBl NPU TIOMCKE W OTOOpe
OHoJIOTMYecKOi HHPOPMAITUH, HEOOXOIUMOM JIJIsl BBITOJTHEHHUST YICOHBIX 3a/1a4;

MPUOOPETaTh OIBIT HCIOJIB30BAHUS WH(OPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO MCIOIB30BAHUS PA3TUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy MpEACTaBICHUS OMOJIOrMUECKON
uHpopmarmu (cxembl, rpadMKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

WCI0JIb30BAaTh HAYYHBIH SI3BIK B KA4eCTBE CPEACTBA NpH pPAbOTe C OMOJOTHYECKOU
nH(popMalUel: MPUMEHATh XUMHYECKHE, (U3MUECKUEe U MaTeMaTHYCCKHE 3HAKA U CHMBOJIBI,
dopmyiel, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIB30BaTh M TPeoOpa3oBhIBAaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATIISTHOCTH,

BIIAJICTh HABBIKAMU DACIIO3HABAHWS W 3alIUThl WHGOpMAIUU, HHPOPMAITUOHHOM
0€30MaCHOCTH JTMYHOCTH.

ORyaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH .

1) o6mennue:

OCYIIECTBISATh KOMMYHUKAIIMU BO BCeX c(epax >KM3HM, aKTUBHO y4aCTBOBATh B JTHAJIOTE
WIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBICKA3bIBATh
CYKICHHS OTHOCHUTEIIHO BBITIOJHEHUS TMpeIaraéMoil 3a/auyd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH MO3HILIUI JPYTUX YYACTHUKOB JIHAJTIOTa KU JUCKYCCHUH);



pacrnio3HaBaTh HeBepOaJibHblE CpeAcTBa OOLICHMs, MOHUMAaTh 3HAUYEHUE COLUAIbHBIX
3HAKOB, MPEINOChUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTYallUi, YMETh CMSTYaTh KOH(QIUKTHI U
BECTHU IIEPETOBOPHI;

BJIAJETh PA3NIUYHBIMU CHocoOaMu OOIIEHMS] U B3aUMOJECHCTBUS, MOHUMAaThb HaMEPEHUS
APYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (dopme
(dbopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HMCIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMAaTh ¥ MCIOJb30BaTh MPEUMYILECTBA KOMAHIHON W MHIUBUAYaJIbHONW pabOThl Mpu
peleHny OMoJIorn4eckoi mpodsieMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHUSI IPYIIIOBBIX
(dbopM B3aUMOJEICTBUS NMPU peLICHUH yueOHOM 3a/1auH;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO 4JICHA KOJUIEKTUBA;

[PUHUMATh LEIHM COBMECTHOW JESTEIbHOCTH, OPraHHU30BbIBAaTH M KOOPIAMHUPOBATH
JNEUCTBUS MO €€ JOCTHMKEHMIO: COCTAaBJIATh IUIAH JEHUCTBUM, PACHPEACNISTh POJIU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJia U Ka)/I0T0 YYacTHHKA KOMaH/bl B OOIIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE IMPOEKTHI, OLEHUBATh MJIEH C MO3ULHUHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh IMO3UTHBHOE CTPATETUYECKOE TIOBEIEHHUE B pPA3IMYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHUMBEPCAJIbHBIMH PeryJsiTHBHBIMU /I CTBUAMM:

1) camoopraHu3auus:

UCII0JIb30BAaTh OHMOJIOTMYECKWE 3HAHUS JJs BBIABJICHHUS NpoOJEM M HUX pEIIeHus B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWH LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U MOCTYNKAX MO OTHOLICHUIO K >KMBOM MPUPOJE, CBOEMY 3JI0POBBIO U 30POBBIO
OKPYXKaIOUnX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh 1O3HABATEIbHYIO AESTEIbHOCTH, BBISBISATH MPOOJIEMBI,
cTaBUTh W (GOPMYIHpPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENbHOW NEATEILHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PELICHUS MPOOJIEMBI C YYETOM HMMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAIOYTECHUI,

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, aprYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEUICHHUE;

OLICHUBATh IPUOOPETEHHBIN ONBIT;

CTIOCOOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOH PYIUIIMH B PA3HBIX 00JacTAX
3HAHMM, NOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;



BJIa/IETh HaBbIKAMU MO3HABATEIbHOU pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX JAEUCTBUN
U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCMOIb30BaTh IPUEMBI pediekcun
JUIS OLICHKU CUTYalllH, BIOOpA BEPHOTO PELICHMUS,;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS IO UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U apTYMEHTHI IPYrUX IPU aHAIIN3€E PE3yNIbTaTOB ACSATEIbHOCTH;

3) npuHsATHE CE0s U APYIrUX:

MPUHUMATD ce0sl, TOHMMAasi CBOU HEJIOCTAaTKU U IOCTOMHCTBA,

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYrUX IPU aHAIIN3€E PE3yJIbTaTOB ACSATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JPYrUX HA OMIHOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU JIPYrOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynapTaThl 0cBoeHUs nporpaMMbl COO no 6uosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue st ydeOHoro npeamera «buosiorus» HaydHble 3HAHMS, YMEHHUS U
CcrocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPOpPETalMd W MPeoOpa3oBaHMIO 3HAHUM, BUIbI
JESITebHOCTH N0 MOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHMIO 3HAaHUW B Pa3IMUYHBIX Y4€OHBIX
CUTyalusiX, a TaKXe B peEalbHbIX >KU3HEHHBIX CUTYyalMsX, CBA3aHHBIX C Ouosoruei. B
[IpOrpaMMe IpeIMEeTHbIE PEe3yIbTaThl IPECTABIECHBI 110 ToJaM 00ydeHusl.

[IpenmerHbie pe3yabTaThl OCBOCHHS YydeOHoOro mpenmera «buomorusi» ¢ 10 knacce
JOJIKHBI OTPAKaTh!

c(OpMHUPOBAHHOCTh 3HAHUI O MecCTe W POJM OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTHUHBI MUpPa U
HayYHOTO MHUPOBO33PEHHUS], O BKJIa/Ie POCCUMCKUX U 3apy0eKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruy, pyHKIMOHAIBHON rPaMOTHOCTHU YeJIOBEKa JIJIsl pELICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pacKpblBaTh COAEpKaHHE OMOJIOTHYECKMX TEPMUHOB U MOHATUMN: XKHU3Hb, KJIETKa,
opranm3M, Merabomu3M (0OMEH BEHmIECTB M  MNPEBPAlICHUE OHEPruH), TOMEOoCTa3
(camoperyinsinusi),  ypOBHEBash ~ OpraHW3alMs OJKMBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(perpoayKIMs), HaCJIeICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jarath OHMOJIOTHYECKHE TEeOpuH (KJIeToyHas, XpOMOCOMHas, MYTalMOHHas,
[CHTpaJbHAs JIOTMa MOJICKYJIsipHO# Ouonorun), 3akousl (I. Mennens, T. Moprana, H. U.
BaBuiioBa) u yduenus (0 meHTpax MHOr00Opasus ¥ MPOUCXOXKICHUS KYIbTYpHbIX pactenuit H. 1.
BaBuiioBa), onpeneniaTh rpaHHIbl KX IPUMEHHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTUU: HAOMIOJEHHE U OINHCaHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3auus M NPOBEJEHHE OMOJIOrMYECKOTO
AKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJYyYEHHBIX pEe3y/lbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSITHI,
TEOPU U 3aKOHOB, YMEHHE JIENNaTh BHIBO/Ibl HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIJIEISTh CYHIECTBEHHbIE NMPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJITHOKJIETOYHBIX U1 MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH ITPOLIECCOB. OOMEHA BEILECTB U
IIPEBpALIECHUS] SHEPTUM B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO0 M IHEPreTHUECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHUS, PAa3MHOXKEHMS], HHAUBUIYAIbHOIO Pa3BUTUS
opranu3ma (OHTOreHE3);

YMEHHE NPUMEHATH MOJIY4YECHHbIE 3HAHUS JJIs1 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1JI1 IPUHSTHS IPAKTUYECKUX PELIEHUHN B IOBCEIHEBHOM KU3HHU C LIEIbI0 00ecreueHus
0€30I1aCHOCTH CBOErO 3J0POBbS U 3I0POBbSl OKPYKAIOUIMX JIIOJEH, COONIONEHHUS HOPM



TPaMOTHOTO TOBEACHHUS B OKpPYKAIOIIEH MPUPOIHON cpene, TMOHHMMaHHE HEOOXOIUMOCTH
WCTIOJIb30BAHUS TOCTIKEHUNW COBPEMEHHOW OMOJIOTMH W OMOTEXHOJIOTUH IJIST PAIMOHAIBHOTO
MIPUPO/IOTIOJIL30BAHUS;

YMEHHE peIIaTh »dJEMEHTAapHbIE TEHETUYECKHE 3aJaud Ha MOHO- U JUTHOPHIHOE
CKpEILMBAaHUE, CLEIUIEHHOE HAcJeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPELIUBAHUS
IUIS TIpEe/ICKa3aHus Hacle0BaHMsI TPU3HAKOB Yy OpPraHU3MOB,3

YMEHHE BBIMOIHATH JIAOOpAaTOpPHBIE U MpaKTUYECKHE paboThl, cOOMI0aTh MpaBWiIa MPHU
pabote ¢ yueOHBIM U JTab0paTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh W HHTEPIPETUPOBATH HHPOPMALHIO OHOIOTHYECKOTO
COJICpKAaHUs, BKJIFOYAIONIYIO ICEBJOHAYYHBIC 3HAHWSA W3 Pa3IMYHBIX HUCTOYHHUKOB (CpeacTBa
MaccoBO#l MH(pOPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTepHAlIbl), STHYCCKHE ACIIEKThI COBPEMEHHBIX
HUCCIIENOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH,

yMEHHE CO3/7aBaTh COOCTBEHHBIC IHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HH(OpMANMI0 H3 HECKOJBKUX HWCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHATUIHBIN annapar OuoJIOTUu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE
No n/n HaumeHnoBaHue pa3ieioB 1 TeM Kowrpoapuie | Tpaxtuseckue (undpossie)
NporpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTtsl padoThI pecypest
Bubmorexa LIOK
. brosoris kax nayka 2 05 https://m.edSt])lo.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OPraHN3aALUs 1 BrGamorexa LIOK
https://m.edso0.ru/7f41c292
3 XUMHYECKUH COCTaB U CTPOCHHUE KIETKU 8 1 BuGmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KusHenesaTeabHOCTh KIICTKH 6 BuGmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PazMHOKeHMe ¥ MHIUBUYaJIbHOE Pa3BUTHE 5 1 bubmotreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE M NI3MEHYHMBOCTD 8 15 Bubmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opraHn3MoB. OCHOBBI 3 bubmuroreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 1 BuGmorexa LIOK
https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 1 4
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IIOYPOYHOE NJIAHUPOBAHHUE

10 KJIIACC
N KosnuecTBo yacoB Jata DJIeKTPOHHBIE HH(PPOBbIE
Tema ypoka Kounrpoabusbie | IIpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHHust
padoTsI pa6oThI pecypcsl
bubmmoreka [JOK
1 Buosorus B cucreMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bI To3HaHUS KUBOKH
npuponsl. [IpakTrdeckas padora
2 NI: 1p<(IfICH0JIII)>30BaHI/IC pa3IJ)'II/I'—IHI>IX 1 0.5 BuGmorexa LIOK
https://m.edso0.ru/863e6122
METOJOB IIPU U3yICHUH
OHMOJIOTHYECKUX 0OBEKTOB»
3 buonornueckue cuCTeMBI, 1 bubmmoreka [JOK
MPOIIECCH U UX M3y4YEHHE https://m.eds00.ru/863e6564
4 XUMHUECKHI cOCTaB KIeTKU. Boma 1 bubmmoreka [JOK
U MUHEpaJIbHBIE COJIH https://m.edso0.ru/863e674e
5 Benku. CocraB u ctpoeHne OeJIKOB 1 BuGmorexa LIOK
https://m.eds00.ru/863e6b72
DepMeHTB — OHOJIOTHYECKHe
KaTanu3atopsl. JlaboparopHas
6 pabora Ne 1 «M3y4yenue 1 05 bubmorexa [IOK
KaTaINTHIECKOM aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(hepmeHTOB (Ha IPUMeEpE aMUITa3bI
WM KaTajasbl)»
7 Vraesoasl. JInnuasl 1 BuGmorexa OK

https://m.edso0.ru/863e6870
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bubmoreka [JOK

8 Hyxnentossie kuciorsl. ATO https://m.edsoo.ru/863e6d5c
Vcropus U METObI H3y4eHUs
9 kietku. Knerounas reopuu. Bubnmorexa IIOK
KieTka Kax 11eJ10CTHas KuBas https://m.edso0.ru/863e6e88
crcTeMa
CtpoeHue SYyKapuOTHYECKOH
kieTku. JlabopaTopnas pabora No Bubmoreka [JOK
10 2 «M3yveHne CTpPOCHHs KIETOK 0.5 https://m.edso00.ru/863e6ff0
pacTeHwui, )KHBOTHBIX, TPHOOB 1 https://m.edsoo0.ru/863e716¢c
GakTepuii»
O0o001IeH e 110 TeMam Bubmmorexa ITOK
11 «XMMHYECKHUH COCTaB KIECTKH. https://m.edso00.ru/863e6ff0
CTpoeHne KIEeTKH» https://m.eds00.ru/863e716¢c
12 OOMEH BEILECTB UM METa00JIN3M BuGmorexa LIOK
https://m.edso0.ru/863e766¢
bubmoreka [JOK
13 Porocues. Xemocires https://m.edso0.ru/863e7c98
. Bubmoreka [IOK
14 Ouepretieckiii 0bmen https://m.edsoo.ru/863e7aae
JKHW3HEHHBIN UK KIETKH.
Jlenenue kneTku. Muro3.
15 Jlaboparopnas pabora Ne 3 05 Bubmoreka [IOK
«HabmoieHue MUTO3a B KIIETKaX ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIKa JIyKa Ha
TOTOBBIX MHKPOTIpEaparax»
16 Buocunres Oenka. Peakuus Bubmroreka ITOK

MAaTpUYHOI'0 CUHTE3a

https://m.edso0.ru/863e796e
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bubmoreka [JOK

17 Tpaucmsiuus — OuocunTe3 Genka https://m.edso0.ru/863e796e
18 Hexuierounsie Gpopmbl )KU3HH — Bubnuorexa IIOK
BHUPYCHI https://m.edso0.ru/863e7540
Bubmoreka [IOK
19 DopMBI pa3sMHOXECHHsI OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubmoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
kietok. OMmIoa0TBOPEHHE.
21 Jlaboparopnas pabora Ne 4 05 bubmorexa [IOK
«I3yveHne CTPOEHHUS MOIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOTIperapaTax»
29 WnuBuyansHOE pa3BUTHE bubmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HacneL[CTBeHHoz/:I/I u Butamorexa IIOK
https://m.edso0.ru/863e86f2
HU3MEHYUBOCTH
3aKOHOMEPHOCTH HACJICIOBAHHS
24 HpI/ISHaKOE. MOHOI‘I/I6pI/II;[H06 Bubmmorexca LIOK
https://m.edso0.ru/863e8878
CKpelIUBaHHue
OpHIHOE CKpelIUBaHHE.
25 5:1:;}1 ]I:L)IefaBI/ICI/II;IpOlIJ(-)I Bubmmorexca LIOK
https://m.edsoo.ru/863e89a4
HacJIeJOBaHHs IPU3HAKOB
26 CuenieHHOe HaclIeq0BaHuEe 05 Bubmmoreka ITOK

npusHakoB. JlabopatopHas pabora

https://m.edso0.ru/863e8c60
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Ne 5 «3ydeHue pe3ynbpTaToB
MOHOTHOPHAHOTO ¥ AUTHOPUIHOTO
CKpelIUBaHus y 1po30(uIIbl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'eneruka mona. Hacnemosanve

bubmmoreka [JOK

21 MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
M3MeHunBOCTD.
HewnacnencTBeHHass U3MEHYUBOCTb.
Jlaboparopnas padora Ne 6.
28 H3yq§HHepM0)1P]:¢)HKauHOHHoﬁ 0.5 buGmmorexa LIOK
https://m.edsoo.ru/863e8efe
HU3MEHYHBOCTH, TOCTPOCHHE
BapUaIMOHHOTO psaa U
BapHAIMOHHOIN KPUBOI»
HacnencreenHnas H3MEHYHBOCTb.
Jlaboparopnast padota Ne 7. bubmorexa LIOK
29 N 0.5
«AHaIM3 MyTaLyil y 1po30GHIIs! https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOIIpenaparax»
30 I'eneruka yenoBeka buGmmorexa OK
https://m.edso0.ru/863e8d78
O00011EHHE 110 TEME
31 «HacnenctBeHHOCTD U
HU3MEHYUBOCTh OPraHU3MOB»
32 Cenexnust Kak HayKa H IpoIecc BrGmorexa LIOK
https://m.edso0.ru/863e9214
33 MeTo 1Bl U TOCTHIKEHUS CEJIEKIIUU Bubmmorexa ITOK
pacTeHuil 1 >KHBOTHBIX https://m.edso00.ru/863e9214
34 BuoTexHONOTHSI KaK OTpacib Bubmoreka [IOK

IPpOU3BOJACTBA

https://m.edso0.ru/863e9336
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11 KIIACC

KoJyinuecTBO 4acoB

JJ1eKTpoHHbIe NH(PPOBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3y4YeHHus
padoThI padoThbI pecypchbl
1 DBOJIIOIMS U METOABI €€ U3y4YeHUs 1 butamorexa IIOK
https://m.edsoo.ru/863ea20e
2 Wcropus pa3BuTus npeacTaBIeHUI 1 bubmmorexa [IOK
006 IBOJIIOLHH https://m.edso0.ru/863e9570
3 MHUKpO3BOJIOLIUS 1 Bubamorexa LIOK
https://m.edsoo.ru/863e9cle
TMomynsiust Kak dJieMeHTapHast
CIMHUIIA BHJA U BOJIIOLIIH.
4 ﬂil60pI;TopHZﬂ pabota JI\Jl'g 1 1 0.5 Bubmoreica LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BHIIOB MO
MOP(OIIOTHUECKOMY KPHUTEPUIO»
5 JIBrmoxymine cuiisl (3JIeMeHTapHbIe 1 Bubmoreka [JOK
(haKTOpHI) IBOJIOLMU https://m.edso0o.ru/863e9da4
6 EcrectBeHHBI 0TOOP 1 €ro (hopMbl 1 bubmmorexa HOK
https://m.edsoo.ru/863e9ed0
PesynbraTs! 3BOIIOIUY:
MPUCIIOCOOIEHHOCTD OPraHH3MOB H
7 BuI000pasoBanue. JlabopaTopHas 1 05 bubmorexa [IOK
pabota Ne 2 «Omrcanne ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpTaHNu3Ma 1
€€ OTHOCHTEIIFHOTO XapaKTepa»
8 Hanpapnenus u mytu 1 bubmmorexa [IOK
MAaKpO3BOJIFOIIUH https://m.edso0o.ru/863e9cle
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpartumocTs 3BoonMu

Hcropus xu3HK Ha 3emiie 1

10 R
METOJbI € N3YYCHHS
1 'umoTessl mPOMCXOXKACHUS )KU3HU Bubmmorexa ITOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3emiie 1o 3pam Bubmmorexa [IOK
U IepuoaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TalbI 3BOJIOLHA
PaCTHUTEIBHOTO U KUBOTHOTO MHUpA.
[IpakTnueckas padora Ne 1 Bubnmoreka [IOK
13 0.5
«/I3yveHne NCKOTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHi U )KUBOTHBIX B
KOJUICKIIUSX»
14 CoBpeMeHHas cucTeMa Bubnnorexa [JOK
OpraHU4ecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeJIOBEKA Bubmoreka [JOK
(anTpormorenes) https://m.edsoo.ru/863eac2c
16 JIBmxymue cuisl ((akTopsbr) Bubmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbIC CTaIUH IBOTIOLHU
YenoBeKa
18 YenoBeueckue pachl U MPUPOAHBIE Bubmuorexa LIOK
aJanTaliy yeaoBeKa https://m.edso0.ru/863eaea2
Pe3sepBHbIii ypok. O00061IEHHE 110
19 TeMe «BO3HHKHOBEHHE U PAa3BUTHE
JKM3HHU Ha 3emiie»
20 DKoJIOTHs KaK HayKa
21 Cpenbl OOUTaHHS M KOJIOTHYECKHE bubmotexa [JOK
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(hakTopbl

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

Abuortnyeckue GpakTopsl.
JlaboparopHnast padora Ne 3.
«Mopdoonoruyeckre 0coOeHHOCTH

bubmmoreka [JOK

22 PACTCHIH H3 paSHEN MECT 05 https://m.eds00.ru/863eb10e
obutanusi». JlabopatopHas paboTa
Ne 4. «BnusiHue cBeTa Ha POCT H
pa3BUTHE YSPCHKOB KOJICyCca»

23 Buotnueckue pakTops Bubmmoreica LIOK

https://m.edso0.ru/863eb348

DKOJIOTUYECKUE XapaKTEPUCTUKH
nomynsuun. [Ipakradeckas paborta

24 Ne 2 «IToacyér IoTHOCTH 0.5
MOMYJISIIUI pa3HBIX BUIOB
pacTeHui»

25 Coo0uecTBa OpraHM3MOB — bubmmoreka [JOK
GuoreHo3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHE CHCTEMBI bubmmoreka [JOK
(3KOCHCTEMBI) https://m.edso0o.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNH

27 9KOCHCTEMBI. DKOJIOTHYECKHE bubmmoreka [JOK
nupamu sl CBOMCTBA 9KOCHCTEM. https://m.edso00.ru/863eb5fa
Cyxkueccus

28 [IpuponHsie 3KOCUCTEMBI

29 AHTpPONOr€HHbIE SKOCHCTEMbI

30 Buocepa — rinodanpHas bubmmorexa [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS Bubmuorexa LIOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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Guocdepnt https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiu 1

33 CocyuiecTBOBaHHE TPUPOIBI U 1 Bubnmoreka IIOK
Ye/I0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O0001meHne

34 Tembl «Coo011ecTBa U 1
9KOJIOTHYECKHE CHCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 25

IIPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

* buonorus / [Taceunnk B.B., Kamenckwuii A.A., Pyonos A.M. u npyrue /Tlox pen. [Taceunnka

B.B., Axunonepnoe o6miectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

1.A.}O.Nonnepa. A.B.Topranos. buonorus B cxemax u tadmunax DKCMO Mockga. 2012 r
2.I'. W. Jlepuep. buonorus. Ilonuerii cipaBounuk uist moarotoBku K E I' 9. M. Actpens 2012
r

3.'otoBumcs k EI'D. O6mas ouonorust M Jlpoda 2012 r

4.EI'D 2012 r. buonorus. M. Actpens 2012r

5.EI'D. Obmas 6uonorus. KontponbHbie u3ameputensabie Matepuaisl M [Ipocsemenue 2012 1
6.11.P. MyxamemkaHoB. Mactepckas yuutens « Tectsl, 3a4etsl, onumonpocs 10-11 kmace» M
«BAKO» 2007 r

7.06mas ouonorust: Yueouuk / [lox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704
C.

8.Boponnios, H.H. bruonorus. O6mast 6mosnorus. 10-11 kiraccer: YueOHUK Juts
001eoOpa3oBaTenbHbIX yupexaeHuii: bazossiit ypoens / H.H. Boponmos. - M.: [Tpocs., 2022,
-304 c.

9. letima-Cuonnnkas, M.A. OOmas u caHuTapHasi MUKPOOHOJIOTHSI C TEXHHUKOU
MHUKPOOHOIOTMYCCKHUX HCCaeI0Banui: Yueonoe mocooue / M. A. [leitma-10.Cronumkas. -
CII06.: Jlans, 2022. - 588 c.

11.3axapos, B.b. Pabouas teTpaap no obmeii 6nonmorun: 10-11 kimacc: k: Yuebnuky B.b.
3axaposa, A.I'. Myctaduna, B.1. Cusormnazosa, H.M. Yepnosoii 12."O6mias ouomorus. 10-11

kiacc” / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.I. CuBorna3os. - M.: Dk3amen, 2. - 157



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Emunas xomtexkuus [udppossix O6pazosarensHbix Pecypcos» (http://school-collection.edu.ru

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info

http://www.darwin.museum.ru


http://school-collection.edu.ru/
http://bio.1september.ru/
http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/




