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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY sl ONPEACICHHUs
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
o0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJI0KEHHUSM, OIIPEICTICHBI OCHOBHBIC (DYHKIIMU IIPOTPAMMBI T10
Ounosiorun u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYEMYIO IOCIIe0BaTeIbHOCTh M3yYCHUsT YU4eOHOTO MarepHaia C
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOIO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M IPEJAMETHBIM pe3ylibraTaM oOydeHuss B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosoruu (10—11 xmaccel, 6a30BBIii YPOBEHb) peaiM30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 37J0pOBOM o00pa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoi cpeze. [loaTomy Hapsay ¢ U3ydeHHeM 001Ie0HOIOTHYECKIX TEOPH, a TaAK)Ke 3HAHUIN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTUH YIeJICHO BHUMaHKE UCTOIb30BAaHHIO MOTYYCHHbBIX 3HaHUN
B IIOBCEJHEBHOM >KM3HHM JUIsl PEUICHUS MPHUKIATHBIX 337ad, B TOM 4HCIE: MPOPUIAKTHKI
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKHU 1I€TIeCO00pa3HOTO MOBEACHHS B OKpYXalollel MpUpOJHON cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUoNOrus» MPOAUKTOBAHO HEOOXOTUMOCTBIO 00€CIeUeHHs YCIOBUM ISl el eHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCIOBUSA MJIs: TO3HAHUS 3aKOHOB KUBOW MPHUPOIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJa4 CpeHEro o01ero oopa3oBanus, counanuzauuu odyyatomuxcs. M3yyenue



Onosoruu 0OecneunBaeT yCciaoBUs s (OPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C MPEACTABICHUSAMHU U3 APYrHX y4eOHBIX NPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/JIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAIOLeH MNpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHMpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOW OPraHMU3aLMH U 3BOJIIOLIMH. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yueOHOoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINe coJepKaTelbHble JMHUU: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHusA», «KileTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Hens uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alluU >KHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3InYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHune 1enu u3ydeHust ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM s (popMHUpoBaHUS
MIPEJICTABJICHU O EeCTEeCTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX Hay4dHOro MO3HaHWS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopmupoBaHre y OOyJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Mpollecce aHalu3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJIAJIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KylabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYKAIOUIEr0 MHUpA KUBOW MPUPOJBI HA
OCHOBAHUU 3HAHUI U OTBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUH Ul MOBBIIICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAaHHE U COOIO/ICHNE Mep MPOPHIAKTUKH 32a00ICBaHHIA.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

Jnist u3ydeHust OMoIoTuu Ha 6a30BOM ypOBHE CpeaHEro oOmiero o0pa3oBaHUs OTBOJUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU M JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[Ipaktnueckas padora Ne 1. «Mcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucteM ¥ HX pa3HoOOpa3ue. YPOBHH OpraHU3alMH OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XHUMHYECKUH COCTAB KJIETKU. XUMUYECKUE IIEMEHTBI: MAKPOJIEMEHThI, MUKPOJIEMEHTBHI.
Bonia 1 MuHepanbHbI€ BellleCcTBa.

@yHKIMK BOJbI M MHUHEpAJIbHBIX BeLIECTB B KieTke. lloanepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. bronorndeckue GyHKIMN OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

VYraeBoJibl: MOHOCaxapuIsl (III0K03a, pudo3a U 1e30Kcupud03a), Aucaxapupl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiictBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTI€BOJOB, OEIKOB W JHUIHAOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJIEHUCTBUS UICH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass M mpokapuoTmyeckas. OCOOCHHOCTH CTpPOCHUS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAJIMKC, UX (YHKIIUH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPHUH, T1acTubl. [IporcxoxaeHne MUTOXOHIpU U riacTul. Busiel
mwiactug. HememOpaHHbIE OpraHOM[BI KIIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XUuMUYECKUX IEMEHTOB B )KMBOM IIPHPOJIE».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunnossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuoTHYECKOM
KIeTKn», «CTpOoeHHE >XUBOTHOM KIETKW», «CTpOE€HHE pAacTUTENbHOW KIeTKn», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MHUKPOIIpENnapaTbl pacTUTENbHbBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii M0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMaHUU MeTa0oIu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A Ul KU3HHU Ha 3emiie. Bausaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B KieTke. Pacmieruienue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmartpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanums
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMHHOKHUCIIOT. Pons pubocom B GuocuHTe3e Oerka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. 1. BaHOBCKuIA).
OcoOeHHOCTH CTpOEHMSI M KU3HEHHOro LUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4Ye€JOBEKa, BbI3bIBA€MbIE BUpycamMH. Bupyc ummynonedpunura yenoseka (BUY) —
Bo3Oymutens CIIWa. OOparHas TpaHCKpUNIMs, peBepTra3a W HHTerpasza. llpodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6GopynoBanue: moaenu-ammukanuu «Yasoenune [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdasze. Perumkamus — peakuus marpuuHoro cuHte3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne knetku — Muto3. Craanu muto3a. [Ipoueccel, mpoucxoasuiue Ha pa3HbIX CTAIUSAX
MHUTO3a. brHosIornueckuii CMbICa MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0e 1 M0JI0BOe. Buabl 6ecnonoro pa3sMHOKEHHS:
JieleHue HaJlBOe, MOYKOBAHHE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BErEeTATHUBHOE
pa3MmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKILIHUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguun meio3za. IIpoueccel, mpoucxoisiiue Ha craausx menosa. IloBenenue
xpomocoM B Merose. Kpoccunrosep. brosnornueckuii cMbIci U 3HaUEHUE MEHO03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SAHLEKIETOK |
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y IO3BOHOYHBIX JXKUBOTHBIX: JApOOJICHHE, TracTpyJsius,
opranorenes. IloctamOproHansHOe pa3BuTHE. THIBI MOCTAIMOPHOHAIBFHOTO Pa3BUTH: MPSAMOE,



HenpsMoe (MYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KIeTku 0aKTepuii»,
«CtpoeHue MHOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KneTounsll mukm», «Pemnukanus
JHK», «Muto3», «Meno3», «lIpsmoe n Henpsimoe pasBUTHE», «I'aMeToreHe3 y MIIeKOIUTAOINUX
1 4enoBeKay, «OCHOBHBIE CTAJMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«SlifiexneTka MIIEKONUTAIOIIET0», «KaprnoknHes3 B KIeTKaxX KOpellKa JyKa», MarHUTHasi MOJIEJb-
anmuukanus «Jlenenne kinetkny, moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Neo 4. «/3ydeHune CTpOEHHsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUY B CTAHOBJICHUM T'€HETHKHU. BKitag poccuiickux 1 3apy0eXHbIX YIEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTHueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPU3HAKOB, YyCTaHOBJIEHHble [.  Menaenem.
MonoruOpuaHOE CKpelUBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKoIeHHs. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHUS  NPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacieioBaHue Tpu3HakoB. PaGora T. Moprana 1o CIEIUICHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mbl. HacnenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii psan u BapuanonHast kpupas. Hopma peakuuu npusnaka. KoimuecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIM(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHasi, wiM reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 u 10JIOBOM TmpollecC — OCHOBAa KOMOMHAaTMBHOW H3MEHYMBOCTH. MyTalMoHHas
M3MEeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun dyenmoBexka. OCHOBHBIE METOAbl T'€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro odpasa KU3HU, JUATHOCTUKH, TPO(PHIAKTUKA U JICUCHUS T'E€HETHYECKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumoaeiicTBue aluIeIbHBIX T€HOBY, «[ €eHeTHYeCKre KapThl paCTEHHUM, ’KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUIEHHOTO C MOJIOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPBUILEB M OKPACKU Teja), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3ydyenre MoaupUKaMOHHON U3MEHUHMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbI CeJIeKIUU. MacCoBbIif U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uucras nmuaus. CkpenuBaHue YucThixX TuHUM. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

ckpemBaHue — ayrOpuauur. OtaanéHHas rubpuamzanus U e€ ycnexu. VcKyccTBEHHBIN
MYTareHe3 W IOJYy4YEHHE MOJIUIUIONI0B. JIOCTMIKEHUS CEJIEKIMH pAcTeHMH, >KMBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHo JIHK u Ttpancrenneix opranusmoB. Kierounas wunxenepus. Kierounsle
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHMpoBaHuE BBICOKONPOYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

[Toprpersr: H. U. BaBunos, 1. B. Muuypus, I'. /[. Kapnieuenko, M. @. MIBaHOB.

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arusy, «Paboter akamemmka M. @. HWsanoBay, «[lomummonmus», «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YeCKUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo1IOLMOHHASA OMOJIOTHS.

[Ipennochlnky BOSHUKHOBEHHUS SBOJTIOLIMOHHON TEOPUU. DBOIIOLIMOHHAS TEOPHUSI U €€ MECTO
B Onosioruu. BiusiHre 3BOIOIIMOHHON TEOPHH HAa Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CeugerenbcTBa 3BOIONMHA. [TaneoHTonOrn4Yeckue: nocaea0BaTeIbHOCT NOSIBICHU S BUJIOB
B MaJICOHTOJIOTUYECKON JeTonucu, nepexoanbie ¢opmbl. buoreorpaduueckue: cxoacTBo u
pasznuuue dhayd u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKHe: CXOJICTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AaHAJOTUYHbIE, PpPYAUMEHTapHbIE OpPTraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennocwliku BO3HHMKHOBEHUS JIapBUHHU3MA.
JIBuKyImire CHibl SBOJIIOLMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouusd. [lonmynsiuus kak eIMHULA BUAA U S3BOITIOLUH.

JIBuxymue cuibl ((hakTopbl) 3BOJIOLMK BHAOB B Ipupoje. MyTalmoHHBIN IMpolecc U
KOMOMHATHBHAs U3MEHYUBOCTD. [lomynsiiumoHHbIe BOJTHBI U Apeiid reHoB. M30s1us 1 MUTpalus.

EctectBennsiii otO0op — HampaBisioniuii ¢axtop sBoitonud. DOpMBI €CTECTBEHHOTO
oTbOopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynabTaT 3Bojtoiuu. [Ipumepsl mpucnocoOaeHmit
y OpranuzmMoB. ApoMop(h03bl U UINO-aJaNTAI[UH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorusi. DopMbl 3BOTIONUHU: (GUIETHYECKas, TUBEPTeHTHAs, KOHBEPTreHTHa,
napajuiensHas. HeoOpaTuMoCTh SBOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUMATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paudalus.



JdemoHncTpaumuu:

[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

Tabnuuet u cxembl: «Pa3BUTHE OPraHUYECcKOTO MHpa Ha 3eMiie», «3apoabIIIy MO3BOHOYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «@opMbl O0pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroob6pa3ue COpToB pacTeHHit», «MHOrooOpazue MOpoJ KHUBOTHBIX», «llomymsum,
«MyTanoHHass U3MEHUUBOCTEY, «ApoMopdo3ser», «Manoanantanuny, «O0mas aereHepars,
«/IBmxymiue cuibl 3Bosonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6ieHHOCTD OpPraHU3MOBY, «['eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTUIECKOE BUI000PA3OBAHHEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3IMYHbIMU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJuteKuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAs MoJieNnb «CTpOeHNE TOJIOBHOTO MO3Tra MO3BOHOYHBIX».

buoreorpaduueckass kapra Mupa, KoJuleKIus «POpMBI COXPAaHHOCTH HCKOIA€MBbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpenapaT «/lposzoduna» (HOpMma,
MyTaluu GopMbI KPbLILEB U OKPACKU TENA).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIECKOMY KPUTEPUIOY.

Jlabopatopnass pabota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOWOTCHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPraHUUECKNX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonnn. HavaneHbIe 3Tamnsl Onosiorudeckoit sooruu. ['unoreza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M UX 3BOJIOLUS.
@opMHpPOBaHKE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3HU Ha 3emiie Mo 3paM U niepuogam. Karapxei. Apxeickas 1 mpoTepo30ncKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKHA, OPAOBUKCKHM, CHUTYPUUCKUH, TEBOHCKUM,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNE, paclBeT
Y BBIMHUPAHUE TPYI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue 3BOIMIOUUMU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPraHU3MOB.

OBoJroLMs  4elnoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuThe NpeNCTaBICHHUH O
IIPOUCXOXKICHUN YeJIoBeKa. MeToibl n3ydeHus anTponorene3a. CxoAcTBa U pa3jinyusl YeI0BeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.

JBwxyme cuibl  (pakTopbl) aHTpororeHe3a. HaciencTBeHHas M3MEHUYUBOCTh U
ecTecTBeHHbIN 0TO0p. OOmecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHHE OPYAUN TPYZa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU DBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK YMEIbI,
UYenosek mnpsamoxondmui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbil. Haxonxu



MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYAHUSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HErpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3uMaTCKO-aMepUKaHCKas).  YepTsl
MIPUCIIOCOOICHHOCTH MIPEICTABUTENICH YETIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBaHUs. EqMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTka»,
«CoBpemMeHHasl CHCTeMa OpraHUYecKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0INY, «YelIoBeuecKre pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOTIEPHI, pyOusa, ckpediia), TeOXpOHOJIOTHYECKasT TabyuIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DOKOJOTHUST KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToasl 3KOJIOTHYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHuS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  I[OYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHCTBUIO abnoTHYECKUX (PakTOpoB. buosornyeckue puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaYeHHE OUOTHYECKHUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHUCIIEHHOCTh, IUIOTHOCTh, POXIAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymbonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuonuzmy, «llonmymaunm», «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTH MOMYJIALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOuTaHu».

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T MIIOTHOCTH MOMYISAIMA Pa3HBIX BUIOB PACTCHHIN».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cucteMbl (9kocuctembl). [loHsTne 00 dKOcHMCTEME W OHOTEOIICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepranckoro o 6nocdepe. I'panuiibl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aJIbHONH 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB u OMOT€OXMMHUYECKHE ITUKIIBI 3JEMEHTOB (yryiepoja, as3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHre Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBaA pallMOHAILHOIO YIPABICHUS MPUPOJHBIMU pecypcamMH U UX
ucnojb3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TabGmuuel u cxemsl: «Ilumebie nenu», «broneHos3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«KOocUCTEMa IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jieca», «buoreHos Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOreHHblE BO3JAEHCTBHS Ha HpUpoay», «Baxueimue
MCTOYHMKM 3arpsi3HEHHs BO3JyXa M TPYHTOBBIX Bon», «lloduBa — BakHeIIas cocCTaBIsrOLIast
ouocheprl», «Paktopsl jgerpagauuu  nousy», «llapHuxoBblil  3pdexT», «DaKTOPHI
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHocdepe», «O30HOBBIN 3KkpaH Onocheps», «Kpyrosopot yriepoga B OGuocheper,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MOJeTb-anmInKanus « TunuuHbie 6MO1EeHO03bI», repbapuii «PacTuTenbHbIe
cooOuiecTBa», KoJulekuuu «buorneHos», «BpeauTenun BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuul U KOJUIEKIMH pacTeHUH M HKUBOTHBIX, NpUHAUIEKAIIUE K Ppa3HbIM
HKOJIOTHYECKUM Tpymiam oaHoro Buaa, Kpacuas kuura Poccuiickoit denepariu, n3o00paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUIA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJbTaTOB OCBOCHHUS Ipeamera «bHoJIorus» BBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONINE: OCO3HAaHWE OOYyJYaArOIMMHUCS  POCCHHCKOW  TpakJaHCKON
UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC PA3BUTHC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH O0OYUaIOIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, NPHUCYIIMMHU CHCTEME OMOJIOTMYECKOTO
o0pa3oBaHus, HATMYUE IKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEJTM U CTPOUTH
JKNU3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bnonornsa JOCTUT'aOTCSA B C€IHUHCTBEC
y‘-Ie6HOI\/II A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHSI K 3aKOHY M MPaBONOPSAIKY, YEIOBEKY TPyAa U CTaplieMy IMOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTro mnpeamMera «buosiorusy» IOKHBI OTpaxkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHue >KU3HEHHOTO OIbITa M OMNBITAa JESITENbHOCTH B IMPOIECCEe peali3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U M03HABATEIbHbIX 3371a4, BHIIOJIHEHUU OMOJIOTMUECKUX SKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JICHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COL[MAIbHBIM
MI0JIO’KEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JESITENBHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJbTYpY, IPOILIIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIICTUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKEHHUSIM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HAYEHUs] OWOJIOTMM B TIO3HAHWM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCUMCKOTO HApPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIECHUS AIKOTOJIA,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATD, TUTAHUPOBATh U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESTEIbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JIOrHYecKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU I1IeJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHMUS,

MOBBIIICHUE YPOBHS DKOJOTMYECKOW KYJIBTYpBI: NMPUOOpETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IpHU PEUICHUH TMPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIIOCHNE
MpaBHUJI TOBENEHUS] B TPUPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUSATHE NEHCTBHIA, NMPUHOCAIINX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEATPHHUMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBINUICHHUS, SKOJOTUYECKON KYIbTYpHI, OIBITA
NEATETbHOCTH OKOJIOTUYECKOH  HANpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAJIbHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TPAKTUKA, OCHOBAHHOTO Ha JHAJIOTE KYIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE crenupuKrn OMOJOTHM KaK HayKd, OCO3HaHHS €€ poiu B (OPMHUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OUOJIOTHH Ui COBPEMEHHOW IHUBWIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHSL YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOWdMBOMY Pa3BUTHIO, PAllMOHATILHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIeH
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYyHKIIMOHAJIHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHanu3a M OObSICHEHHs SBJICHUH
OKpYXAIOIIEro MHpa M MPOMCXOJAIIMX B HEM HM3MEHEHMH, yMeHHe JenaTh 00OCHOBaHHbBIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
Mpo0JIeM B pealIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTU HAayYHOU JeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATH NPOEKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OWOJOTMH B COOTBETCTBHH C >KH3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI ydeOHOro mnpenmera «buomorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex)npeaMeTHbIe) 00IIeHaYYHbIE TIOHATHS, OTPAKAIONIUE IETOCTHOCTh HAYYHON KapTUHBI MUpa
U crenu(uKy METO0B TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIA (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, MCCIIe0OBaHNe, HAOIIONEHNE, W3MEPEHHE, SKCIIEPUMEHT W JPYTHX), YHUBEPCAIbHBIE
yueOHble JIeHCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIBHOM KOMIIETCHIIMH OO0YJaromIuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCIIUTUTMHAPHEIE,
MHUPOBO33pPEHUYECCKHE 3HAHWs W YHHBEpCAJbHBIC y4eOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertamnpeaqMeTHbIE pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHero oOImero o0Opa3oBaHUs
JOJKHBI OTPaXKaTh:

Ogiaienne YHUBEPCATbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (pOpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCI0JIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHS), PACKPhIBATh CMBICI OHOJIOTHUECKUX TOHSATHN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABINBATH CBSA3U C IPYTUMU MOHSATHUSMU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIOJIb30BAaTh OHOJIOTUYECKHE MOHATHS Il OObACHEHUs (DAKTOB U SBJICHUM >KUBOM
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYXAeHUS (MHIYKTUBHbBIE, JeTyKTUBHBIE, 10 AaHAJIOT'HH ), BHISBIISTh
3aKOHOMEPHOCTH U IPOTUBOPEUHS B pPaCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA AJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEUICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOIIUXCA MaTepHaTbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpooseM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METO/I0B
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX U COIMATLHBIX TPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelieHus, HaXOIUTh apTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPXKIACHUIMA, 33]]aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATCIILHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HHPOpMAuH (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KDUTUICCKU OIICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTH;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIh30BAHMUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KAyeCTBE CpPEACTBAa MPH pPaboTe ¢ OHOJOTHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU pACIIO3HABaHMUS W 3alUThl  WHGOpMaIK, HWHPOPMAIMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(IIMKTHBIX CUTYalluil, YMETh CMAT4aTh KOH(PIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoIoru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCMCTBUM, pacpeAeATh POJIA C Y4IETOM MHEHUHN
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

rpejaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3UIMHU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOIeMbl ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHMUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3y/IbTaTOB ACSATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJTIOYAOT Crieruduyeckue st ydeOHOro mpenaMera «BbHosorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATETBHOCTH TI0 TOJyYCHUI0 HOBOTO 3HAHWS M TMPUMEHEHHIO 3HAHWN B Pa3IUYHBIX y4eOHBIX
CUTYaIUsIX, @ TAKXKE B PEATbHBIX JKU3HEHHBIX CHUTYallUsX, CBI3aHHBIX C Ononorueii. B mporpamme
MPEeIMETHBIC PE3YNIbTaThl IPECTABIICHEI 110 T01aM 00YyUEeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeamera «buomnorus» ¢ 10 knacce NOMKHbBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OWOJIOTHH B CHUCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, pyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEP)KaHHE OMOJOTHYECKHX TEPMUHOB M MOHSATHUI: KU3Hb, KIIETKA,
OpraHu3m, MeTab0Jin3M (0OMEH BEIECTB U MPEBpaIleHUE SHEPTHH ), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBasi ~ OpraHu3anusi  JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEACHUE  (pernpoayKuus),
HACJIEICTBEHHOCTb, N3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OHOJOTMYecKHe TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYTAaI[MOHHAs,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 LeHTpax MHOTO0Opasusi U MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BaswuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIIBI)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKH BHPYCOB, KJIETOK MPOKApPHOT U IYKapHUoOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OIJIOJOTBOPEHUS, Pa3MHOKEHUS, UHIUBUIYaTbHOTO Pa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30IaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJEH, COONIOJEHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOJHONW cpeae, MOHMMaHHE HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETHYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEeIIMBaHKE, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUTSL TIPEACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoTo npeamerta «buonorusy» ¢ 11 knacce NOTKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, JKoJOrMueckue (aKkTOpbl, HSKOCHUCTEMAa, MPOAYLICHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLMHN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMMO3HAaHUS B OWOJIOTHU: HAOIIOJEHHE U OMUCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX PE3Yy/bTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHSITH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHONW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEpEeHOCa BEIIECTB ¥ OTOKA SHEPIHU B 3KOCHCTEMAaX, aHTPOTIOT€HHBIX N3MEHEHHH B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMHUYECKHX IIHMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MMPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCcTieueHus
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOUIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBIATh CXEMBbl IIEpEHOCa
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHMS, BKJIIOYAIONIYIO ICEBAOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX MCTOYHHUKOB (CpencTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJSAPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00AIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE NUCHbMEHHBIE W YCTHbIE COOOIIEeHUs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumenoBanme undposbie
Ne i/ Konrpoiasbnbie | IlpakTuyeckue (1upp )
pa3aesioB M TeM NPOTrPamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
MONOTHA KAk Hayxa 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubnmorexa [JOK
p I https://m.edso0.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
VISHEACHTCIRHOCTD IGIETEN https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CACPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprani3Mbl i OKkpykalolas cpesa ° https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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