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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl 0 OUOJIOTUH TEOPETUUECKYIO OCHOBY JJIsI OIpe-
JICICHHS TIOIX0/I0B K (DOPMUPOBAHUIO COfepKaHusg yueOHoro mpenmera «buoo-
rUs» coCTaBUIIM: KoHIenTyanbHble nojoxenuss PI'OC COO o B3auMoo0ycnoBiIeH-
HOCTH IIeJIeH, coJiep KaHusl, pe3yabTaToOB 00ydYeHUs U TpeOOBaHUN K YPOBHIO TOJ-
TOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LESAX U NPUHIUIIAX, XapaKTepusy-
IOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpefHero oomiero odpazoBanusi B Poc-
cutickoit denepainnu, a TaKKe MOJOKEHUsI O crienuuke ONoIoruu, €€ 3HAYCHUH B
MO3HAHUU KUBOW IPUPOABI U 00ECTIEUEHNHU CYIIECTBOBAHUS YEJIOBEYECKOI0 00111e-
ctBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM, OMPEICIICHbl OCHOBHBIE (DYHKIIUU TIPO-
rpamMMBbI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo 6nooruu 1aéT MpeICTaBICHUE O MEIIX, 00 00IIeH cTpaTerun
oOy4eHus, BOCIUTaHUS U Pa3BUTH 00yJarONIMXCs CPEICTBAMH YU4e€OHOTO TIpeIMe-
Ta «buonorusy, onpeaenser o0s3aTeIbHOE MPEAMETHOE COJEP)KAHHUE, €r0 CTPYK-
Typy, pacopelesieHue Mo pasjeiaM U TeMaMm, PEKOMEHAYEMYIO MOCIIEI0BaTEb-
HOCTh M3YUYEHHUSI YU4EOHOTO Marepuala ¢ Y4€TOM MEKIPEIMETHBIX U BHYTPUIIPE-
METHBIX CBSI3€H, JJOTUKH 00pa30BaTEIbHOIO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN
00yJaroImmxcs.

B nmporpamme mo GMOJIOTHU Tak)Ke YUUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYE-
MBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM OOyuYeHHS B
(dbopMHUpPOBAHNY OCHOBHBIX BHJIOB y4E€OHO-TIO3HABATEIHHOW NEATEILHOCTH/ydeo-
HBIX JCUCTBUHN 00yYarOIIMXCS IO OCBOSHUIO COACPIKaHU OMOIOTUYECKOro 00pa3o-
BaHUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHIMI [TPEEMCTBEHHOCTH B U3YYEHUM OMOJIOTHH, Ojarogaps 4yeMy B HEMl mpo-
CMaTPHUBAETCS HAMPABIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C (DOPMHUPOBAHU-
€M E€CTECTBEHHO-HAyYHOT'O MHUPOBO33PEHMS, LIECHHOCTHBIX OPUEHTALIMI JIMYHOCTH,
AKOJOTUYECKOTO MBIIICHHUS, PEJICTABIECHUHN O 3I0pOBOM 00pa3e KU3HU U Oepex-
HBIM OTHOIIIEHUEM K OKpY’Karouieu npupoanoit cpene. [loatomy Hapsay ¢ usyde-
HUEM O0IIEeONOIOTHIECKUX TEOPUH, a TaKKe 3HAHWW O CTPOCHHUH JKUBBIX CHCTEM
Pa3HOr0 paHra u CyIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B POrpam-
Me 10 OMOJIOTHH YJIeJIEHO BHUMAaHUE MCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUM B MO-
BCEIHEBHOM JKU3HU JUISl PEIICHUS] PUKJIAAHBIX 33J1a4, B TOM YUCe: TPOPUIaKTUKN
HACJICJICTBCHHBIX 3a00JICBAaHUI YEIOBEKA, MEIUKO-TEHETHUYECKOTO KOHCYIbTHUPO-
BaHUS, 00OCHOBAHHUSI SKOJIOTMYECKHU 1[E€IeCO00pa3HOro MOBEACHUS B OKPYKArOUIEH
MIPUPOJIHOM CPEJIe, aHAIM3a BIUSAHUS XO3SUCTBEHHOM JIESATEIIBHOCTH YEJIOBEKA Ha
COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHUS K MPU-
KJIaJIHOM HaIlpaBJICHHOCTH y4eOHOro npeamera «buosorusy mpoaIuKkToOBaHO HEOO-
XOJIMMOCTBIO OOECIIEUEHHUs YCIOBUM NJisi PElIEHUs OJHOM U3 aKTyalbHBIX 3a7ad



IIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas mpenonaraetT GopMUpOBaHUE
y o0y4Jaroumxcsi CHoCOOHOCTH aaNTHPOBATHCS K U3MEHEHUSIM JTUHAMUYHO Pa3BU-
BAIOIIETOCS] COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpeqHero o0mero oopa3oBaHusl 3aHUMAET BaXKHOE Me-
cto. OHa oOecrieunBaeT (OPMHUPOBAHUE y OO0YUAIOIIUXCS MPECTABICHUN O HAy4-
HOW KapTHHE MHpa, paciupseT U 0000IIaeT 3HaHUS O KUBOU MPUPOJIE, €€ OTINYU-
TENBHBIX MPU3HAKAX — YPOBHEBOW OpPTraHM3AIMHM U SBOJIOIHH, CO3AET YCIOBUS
JUIS: TIO3HAHUWS 3aKOHOB KUBOW MPHUPOABI, GopMUPOBaHUS (PYHKIIMOHAIBHOMN Tpa-
MOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0€30MacHOro odpasa >KHU3HH, SKOJIOTHUYECKOTO
MBIIIJIEHUS, IIEHHOCTHOTO OTHOIICHUSI K )KHBOU MPUPOJIC U YEIIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIUX 3a/1a4 CpeHero o01ero o0pa3oBaHus, CONUATIU3AIUNA 00yYarOIUX-
cs. 3ydyenne 6uonorun o0ecreynBaeT yciaoBus A GOpMUPOBAHUS UHTEIIEKTY-
ATHHBIX, KOMMYHHUKAIIUOHHBIX W WH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOU
KYJbTYpPBI, CIIOCOOCTBYET MHTETPAIIMN OMOJOTUYECKUX 3HAHHUM C Mpe/ICTaBICHUS-
MU U3 JAPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUU U reorpaduu.
HazBannple mosiokeHus1 0 MpeaHa3HaYeHUH yaeOHoro mpeamera «buomorus» co-
CTaBWJIA OCHOBY Il ONIPEAETCHUS MOAXO0I0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0
coJiepKaHusl, MPEJCTABICHHOTO B POTrpaMMe 10 OUOJIOTHH.

Ot60p coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIIEH C TIO3UIINI KyJIbTypOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTO-
pBIM 00ydJarommecs J0KHBI OCBOUTH 3HAHHS M YMEHUS, 3HAYUMBbIE 111 (POpMHpO-
BaHUs 00IIEH KyJIbTypbl, ONPEACIIAIONINe aIeKBATHOE MMOBEACHHUE YETIOBEKA B OKPY-
Karoliel MpUpoAHON cpefie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM JKU3HU U MPAKTH-
yeckoil aesteabHocTH. Oco00e MECTO B 3TOM CHCTEME 3HAHHUM 3aHMMAIOT 3JIEMEH-
TBI COJIEPKaHUs, KOTOPBIE CITy>KaT OCHOBOMW 17151 (pOpMHUpPOBAHUS MPEICTABICHHUH O
COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHE MUpPA M IIEHHOCTHBIX OPHUEHTAIIHIX
JUYHOCTH, CIOCOOCTBYIOIUX I'YMaHU3AIMA OMOJIOTHYECKOT0 00pa30BaHusl.

CtpyKTypupOBaHUE COACpKaHUs YU4EOHOro MaTepuasa B mIporpaMme mo ouo-
JIOTUU OCYILECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYUTENb-
HBIX OCOOCHHOCTSIX JKMBOM MPUPOIBI, O €€ YPOBHEBOW OpraHU3AIMU U SBOJIIOIUU.
B cooTBeTcTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorusy BblaeICHBI
CenyIolue cojepKaTeabHble JIMHNK: «brUoorus Kak Hayka. MeToJsl HaydYHOTO
no3HaHusm», «KieTka kak Ouonorudeckas cucrema», «Opranusm Kak OMoJIOrHye-
cKas cuctema», «CrucreMa ¥ MHOTOOOpa3ue OpPraHuYecKOro MUpPay, «IBOIIOLHUS
XKUBOU IPUPOIBD, « IKOCUCTEMBI U IPUCYIIIIE UM 3aKOHOMEPHOCTH.

Lenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIa-
JieHue O0y4YaroImUMHKCS 3HAHUSIMUA O CTPYKTYPHO-(DYHKITMOHAILHOW OpraHU3alliu
KUBBIX CHCTEM Pa3HOT0 paHra u MprUoOpeTeHNE YMEHHUI UCTOIb30BaTh 3TH 3HAHUS



JUTSI TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJLI U PEUICHUS
PA3IUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro npenmera «buosorus» Ha 6azoBom
ypOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHHE O0yYAIOIIMMHUCS CUCTEMBI 3HAHUM O OMOJIOTHYECKUX TEOPUSX, yUe-
HUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPABUIIAX, CIYyKAIIUX OCHOBOM IS
dbopMupoBaHUs NMPECTABICHUHN O €CTECTBEHHO-HAYYHOU KapTUHE MUPa, O METO1aX
HAy4YHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpPA3UU U OCOOCHHOCTSX >KUBBIX CHUCTEM
pPa3HOr0 YPOBHSI OpraHU3AIMU, BBIJAIOMINXCS OTKPBITUSAX U COBPEMEHHBIX HCCIe-
JIOBAaHHSX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YalOIIMXCS IMO3HABATENbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B MpOILIeCCE aHallM3a JAHHBIX O MYTAX pa3BUTHS B OMO-
JIOTUM HAYYHBIX B3TJISI0B, UIEH U MOJXOJ0B K U3YUEHHIO KUBBIX CUCTEM PA3HOIO
YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Y OOYYarOMINXCS O0IIel KyJIbTypbl, PYHKIIMOHAIBHONU TPaMOT-
HOCTH, pPa3BUTHUE YMEHUU OOBSCHATH M OIICHUBATH SIBJICHUS OKPYKAIOIIEro MUpa
YKUBOU MPUPObI HA OCHOBAHUH 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yYCHUU ONO-
JIOTUH;

dbopmMupoBaHre y 00yJaromuxcs YMEHUN HILTIOCTPUPOBATh 3HAUCHUE OHOJI0-
TUYECKUX 3HAHUW B MPAKTUYECKOU NESITEIBHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEH-
HBIX MEJUIIMHCKUX TEXHOJOTHI U arpOOMOTEXHOJIOTHH;

BOCIIUTAHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HE, COOTIOICHUS STUYECKUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHMWE IIEHHOCTH OMOJOTMYECKUX 3HAHUU JIJISl TIOBBIIICHUS YPOBHS HKO-
JIOTUYECKOM KYIbTYpHl, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM KU3HU IS
OLCHKHU MOCJIEACTBUI CBOEH JIESITEILHOCTH IO OTHOILLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBI0, 000CHOBAHHUE M COOTIOJIEHHE Mep MPODIIIAKTUKHU 3a00-
JICBAaHUM.

B cucreme cpeanero oOiiero oopazoanus «buonorusy, usydyaemas Ha 6a30-
BOM YPOBHE, SIBJIIETCS 00sI3aTE€NbHBIM YYECOHBIM MPEAMETOM, BXOJSIINM B COCTaB
npenMeTHon obnactu «EcTecTBeHHO-HAYYHBIE TTPEIMETHD).

Jlist u3ydenusi OM0JI0TUU Ha 6a30BOM YPOBHE CpPEHEro 00111ero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heenmo), B 11 kiacce — 34 yaca
(1 gac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, Guitocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponw Ouonoruu B opMUpOBAHNY COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHMS KUBOIM MPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUE, CTATUCTUUYECKas 0O0paboTka HaH-
HBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBI.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Tpaktuueckas pabora Ne 1. «Mcnonp30Banue pa3IudHBIX METOAOB MPH U3Y-
YEeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianaue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aAIMN OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBINA, TKAHEBBINA, OPraHW3MEHHBIN, MOMYJISAIIMOHHO-BUIO-
BOH, 3KOCUCTEMHbIN (OMOre01IeHOTUYECKHIT ), OMOoCEepHbIN.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTAB KJIECTKU. XUMHYECKUE IJIEMEHTHI: MAKPOJIEMEHTBI, MU-
KpoaJieMeHThl. Bojia 1 MUHepasbHbIE BEILIECTBA.

DyHKIHMH BOJIbI © MUHEPAJIBHBIX BEUIECTB B KiieTKe. [lonnepxanue ocMoTrye-
cKoro OanaHca.

benku. CocraB u crpoeHue 0eIKoB. AMHUHOKHCIIOTHI — MOHOMEpPHI OenkoB. He-
3aMEHUMbIE M 3aMEHUMbIE AMUHOKHUCIOTHI. AMHWHOKUCIOTHBIA COCTaB. YpPOBHHU
CTPYKTYPBI OEIKOBOM MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUYHASI U YETBEPTHY-
Hasl CTPYKTypa). XUMHUYECKHE CBOMCcTBa OenkoB. bruonornyeckue GpyHKIMM OEIKOB.

depMeHThI — OroJornyeckue Karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIM
HEHTp, cyocTpatHas cnenupuyHocTb. Kopepmentel. Butamuubl. OTinuus Qep-
MEHTOB OT HEOPTAaHMYECKHUX KaTalu3aTOPOB.



VYrieBosbl: MOHOCaxapu bl (TJII0K03a, pubo3a U JIe30KCHpud03a), qucaxapu-
Ibl (caxapo3a, JIakTo3a) U IoJicaxapuabl (Kpaxmal, MIMKOTeH, 1eJuTioio3a). buo-
jgoruyeckre (QyHKIHMH YTIIEBOOB.

Jlunuasl: TpUrauuepuabl, GocPoaunubl, crepoubl. I 'uapodunbHO-ruapo-
¢dbobubie cBoiicTBa. buomornueckue (yHkiuu nunuaoB. CpaBHEHUE YTIIEBOJIOB,
OEJIKOB U JTUMTUOB KaK UCTOYHUKOB YHEPTHUU.

Hyxnennossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHO-
BbIX kucinoT. Crpoenne u pynkuuu JHK. Crpoenune u pynxuun PHK. Buast PHK.
AT®: ctpoenue u QyHKIHH.

Hwuronorus — Hayka o kietke. Kiierounas teopus — npuMep B3auMOJICHUCTBUS
uzeil 1 GakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Krnetka kak nenoctHas xuBas cucrema. OO01iye npu3HaKky KIETOK: 3aMKHYyTast
HapyxHasi MeMOpana, mosiekyisl JJHK kak reHeTnueckuil annapar, CUCTeMa CHUH-
Te3a Oenka.

Tunsl KIEeTOK: 3yKapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTpoe-
HUS poKapuoTHUeckoi kietku. Kierounast crenka 6akrepuit. CTpoeHue sykapu-
OTHYECKOU KJIeTKU. OCHOBHBIE OTINYHUSI PACTUTEIbHOM, d)KUBOTHOU U TpUOHOM KIIET-
KH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
dbynkuuu. [Inazmarnueckas memOpana, e€ cBoictBa v pyHkiuu. [{utomiasma u eé
opranousibl. OqHOMeMOpanHble opraHou sl kietku: JIIC, annapar ['onbmaxu, Ju-
30cOMBI. [101yaBTOHOMHBIE OpraHOUbI KIETKH: MUTOXOHIpUH, IacTuabl. [Iponc-
XO0XJACHHE MUTOXOHIpU U mactul. Bunel miactun. HemeMOpaHHble opraHOU b
KJIETKU: puOOCOMBI, KJIETOUHBIN LIEHTP, LEHTPUOJIH, PECHUYKH, KI'YTUKU. DyHKINN
OpraHouJI0B KJIETKU. BkitoueHus.

SAnpo — perynsatopHbli HeHTp KiIeTKku. CTpoeHue sapa: saepHas 00oa04ka, Ka-
puoIia3Ma, XpOMaTHH, SIPBIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PacnipeieneHne XMMUYECKAX 3JEMEHTOB B HEXWBOW NPHUPO-
ne», «Pacnpenenenne XMMUYECKUX DJIEMEHTOB B )KUBOU IIPUPOJEY.

Tabmuubr u cxembl: «llepuoguueckass TadiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoseKybl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenune Monexyibl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHHE pPACTUTENBHOM KIETKN», «CTpoeHHE IPOKAPUOTHUECKOW KIIETKWY,
«Ctpoenue sanipa KIEeTKn», « Y IeBOAb, «JIMmuasD.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00Opy/IOBaHUE ISl NMPOBEICHUS Ha-
OJIt0IeHUI, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOT-
HBIX U OaKTEepPUATbHBIX KJIETOK.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

JlabopatopHas padota Ne 1. «3ydyeHune KaTalIuTUYECKONW aKTUBHOCTHU (ep-
MEHTOB (Ha MpUMepe aMuiIa3bl UM KaTalla3bl).

JlabopatopHast pabota Ne 2. «3ydyeHune cTpoeHHs KJIETOK pacTeHUM, 5KUBOT-
HBbIX ¥ OaKTepHil MojJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTrax U UX OIuca-
HUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. ACCUMUIALMS (TUTAaCTUYSCKUN OOMEH) U
JUCCUMWISIUS (SHEPreTUYeCKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca MeTa-
0oxm3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEWIECTB U SHEPTUH B TOHUMaHUU META00IH3-
Ma.

Tuner oOMeHa BemecTB: aBTOTpOo(HBIN U reTepoTpodHbiid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunte3. CBeToBast U TeMHOBas a3bl poTocuHTe3a. Peakiuu porocunTe-
3a. D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A /IS KU3HU Ha 3emiie.
Brnusaue ycnoBuii cpensl Ha HOTOCMHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0 MPOTYKTHUB-
HOCTH y KyJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCUHTE3Upyone 0akTepuu. 3HauyeHUE XEMOCUHTE3a s
KU3HU Ha 3eMIIE.

DHepreTudeckuil 0OMeH B KieTke. Paciienienue BemecTB, BIACICHUE U AK-
KyMYJIMPOBaHHE SHEPIHH B KJIETKE. DTallbl IHEPreTUIecKoro oomeHa. I mukomus.
bpoxenune u ero Buapl. Kucnopoanoe okucieHne, Win KIETOYHOE ApiXxanue. OKuc-
autenbHoe (ochopuupoBanue. IHPEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

Peaxuun matpuunoro cuntesa. ['enernueckas undopmanus u JJHK. Peanu3za-
IUsl TEHETUYEeCKOW MHpOopManuu B KieTke. [ eHeTHYeCKui KOJ M €ro CBOMCTBA.
Tpanckpunius — marpuunsiii cuaTe3 PHK. Tpancnsiusa — 6uocunres 6enka. J1a-
bl TpaHcasuu. KoaupoBanue aMuHOKHUCIIOT. Ponb pubocom B 6GrocunTtese Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS W KU3HEHHOTO IUKJIa BUPYCOB. bakTepuo-
daru. bonesnu pacTteHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycamu. Bupyc
ummyHoaeduiuta yenoseka (BY) — BozOyaurens CI1M/la. OOpaTHas TpaHCKpUII-
1usi, peBeprasa u uHrerpasa. [lpodunakrrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1e-
BAHUMU.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmuiel 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUNY,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CtpoeHune U pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycoe», «bakrepuodarn», «Ctpoenne u xuzHeHHbId nukn Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

ObopynoBanue: moxaenu-antuinkanuu «Yasoenune JIHK u tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii uk:1, wim KU3HEHHBIN UK kKieTku. MaTepdasza u mutos. Ipo-
IIECChI, TpOTEKarolue B uuTepdase. Permmukamus — peakius MaTpUYHOTO CHHTE3a
JIHK. Ctpoenne xpomMocoM. XpOMOCOMHBIN HaOOp — KapuUOTHUIl. JIUIUIOMTHBIN U
raruiouHBIM XpOMOCOMHBIE HaOopbl. XpomaTusl. [{uTonornueckue OCHOBBI pas-
MHOKEHUS U UHAWBULYATbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpouecchl, npoucxonsiue Ha
PAa3HBIX CTAaUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Iporpammupyemas rubenb KIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyoe U nmosoBoe. Bunpl 6ecrnosnoro
pa3MHOKEHUS: JielIeHHne HaIBOE, TOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CIOPOO0-
pa30BaHUE, BET€TaTUBHOE pa3MHOXKEHUE. MICKyCCTBEHHOE KJIIOHUPOBAHUE OPTaHU3-
MOB, €r0 3HaYEHUE JIJIS1 CEJEKIIUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. [Iporeccel, mpoucxoasine Ha craausax meiosa. Ilo-
BEJICHUE XpOMOCOM B Merno3e. Kpoccunrosep. buonorndecknili CMbICH U 3HAUEHUE
Meno3a.

I"ameTorenes — nporecc oOpa3oBaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [1or0-
BbIE JKEJIe3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHue U Pa3BUTHUE MOJOBBIX KIETOK —
ramer (CrepmMaTo30u]l, SIMIEKIIeTKa) — cliepMaToreHe3 u oBoreHe3. OCOOEHHOCTH
CTPOEHHUS AMLEKIETOK U criepMaro3onoB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHoe pa3ButHe (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (OM-
Opuorenes). JTarnbl SMOPUOHAIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: POO-
JIeHUE, racTpyJisinus, opranoreres. [loctamOpruonanbHoe pa3BuTHe. THUIIBI TOCTIM-
OpUOHANILHOTO Pa3BUTHUSL: MPSIMOE, HEMpsMoe (JTUYMHOYHOE). BrnusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CTIOCOOHBIE BRI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE Ce-
MEHH, CTaJIUU PA3BUTHUSI.

JdeMoHcTpauuu:

Tabmuipst u cxembl: «DopMbl pa3sMHOXKEHUST OPraHU3MOBY, «/[BoitHOE omio-
JIOTBOPEHUE Yy LIBETKOBBIX PAaCTECHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUN,
«Jlenenue knetrku O0akrepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOCHHE XpOMOCO-



MbD», «Knerounsiii nukim», «Pemukanusa JHK», «Muto3zy», «Menos», «IIpsamoe u
HEMPsIMOE pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAONIUX U YeI0BeKa», « OCHOBHBIE
CTaJIMM OHTOTEHE3a».

OO6opynoBaHKe: MUKPOCKOII, MUKpoIipenapatbl «CrepMaTo30u/ibl MIICKOH-
TarOLIEroy, «Nnuexknerka MiaekonuTarmeroy», «Kapuokunes B kiieTkax Kopemka
JyKa», MarHUTHasi MOoJIeJIb-anmuinkanus «/lenenune knetkn», moaens JIHK, monens
MeTadazHOU XPOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaboparopHas padora Ne 3. «HaOntogeHue MuTo3a B KJIETKaX KOHYHMKA KO-
pelIKa Jiyka Ha TOTOBBIX MUKPOITpENapaTax».

JlabopatopHast pabota Ne 4. «3ydeHne CTpoeHUs MOJOBBIX KIETOK Ha TOTO-
BBIX MUKpPOITIpENapaTax».

Tema 6. HacsieACTBEHHOCTh M1 K3BMEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3agaun renetuku. Mctopust pa3BuThs reHETUKH. PoJib iuToorun
¥ HYMOPHUOJIOTUYU B CTAHOBJICHUM Te€HETUKHU. BKI1asl pocCUCKUX U 3apyOeKHBIX yué-
HBIX B Pa3BUTHE T€HETUKU. MeToIbl TeHEeTUKHU (THOPUI0IOrMUYEeCKUH, IMTOT€HETH-
YECKUH, MOJIEKYJIApHO-TeHeTnYeckuii). OCHOBHBIC T€HETUYECKUE MOHATHUsA. | eHe-
THYECKAs] CAMBOJIMKA, UCIIOJIBb3yEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpunHoe ckpelBanye. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJIE-
Husl. [IpaBriio fToMUHUPOBaHMS. 3aKOH pACIICIJICHUS TPU3HAKOB. [ MIIoTe3a 4ncTo-
TbI TaMeT. [1o1HOE ¥ HEMOJMHOE TOMUHUPOBAHUE.

JurnOpuaHoe ckpenMBaHue. 3aKOH HE3aBUCHUMOTO HACIIEIOBaHMS IpPU3HA-
koB. l{uTtoreHeTndeckue OCHOBBI TUTHOPUIHOTO CKPENIMBAHUA. AHAIU3UPYIOIIEEe
ckpeuBanue. Mcnoib30BaHNE aHANU3UPYIOLIETO CKPEIMBAHUS JIJIs1 ONIPEACIICHUS
TE€HOTHUIIa OCOOH.

CuermieHHOE HaclieqoBaHue npusHakoB. Pabora T. Moprana no crenjieHHoMy
HAaCJIEIOBAaHUIO TeHOB. HapyuieHne cuerieHusi reHOB B Pe3yJIbTaTe KPOCCHUHIOBE-
pa.

XpoMOCOMHasi TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

['enernka mosia. XpoOMOCOMHOE OMNpPEACICHUE MOoJIa. AYyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOrameTHble U reTreporamMeTHble Opraiu3Mel. HaciienoBanue npu-
3HAKOB, CLETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJIbI ”3MEHYMBOCTHU: HEHACJIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponb cpenpl B HEHACTIEACTBEHHOM M3MEHYMBOCTH. XapaKTepPUCTUKA MOIUDUKAIIK-
OHHOM M3MEHYMBOCTH. BapuanmoHHbIN psa 1 BapuanoHHas kpusas. Hopma peak-
UK npu3Haka. KoinuecTBEeHHbIE M KAUECTBEHHBIC PU3HAKA U UX HOPMA PEAKLIHH.
CaoiicTBa MOU(DUKAITMOHHON U3MEHYMBOCTH.



HacnencrtBenHnasi, Wi reHOTUTIMYECKAst, U3BMEHUUBOCTh. KoMOMHATUBHAS W3-
MEHYMBOCTh. Mel03 1 M0JI0BOM MPOIECC — OCHOBA KOMOMHATUBHOM M3MEHUYHUBOCTH.
MyTtanuonHas usMeHunBocTh. Kiaccudukanusi MyTaiuii: reHHbIe, XpPOMOCOMHBIE,
reHoMHble. YacToTa 1 mpu4rHbl MyTauuid. MyTareHuble pakTopbl. 3aKOH TOMOJIO-
TAYECKUX PSAJIOB B HacleACcTBeHHOW n3MenunBoctu H. M. BaBunoga.

BhesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METOJbI TEHETUKH Ye-
JIOBEKA: T'CHEAJIOTMYECKUi, OJIM3HCIIOBBIN, IMMTOICHETUUCCKUN, OMOXMMHYCCKUM,
MOJIEKYJISIpHO-TeHeTHUeCcKuil. COBpeMEHHOE ONpe/IeSICHHE T€HOTHUIIA: TOTHOTE€HOM-
HO€ CEKBEHUPOBAHWE, TEHOTUIIUPOBAHUE, B TOM 4uciie ¢ momoibto [1I[P-ananu3za.
HacneacrBennbie 3a0osieBaHusl yejloOBEeKa: T'€HHbIE 00JIe3HU, OOJIE3HH C HaCe-
CTBEHHOM MPepacioiOKEHHOCThIO, XpPOMOCOMHBIE OoJie3HU. CoOMaTUYECKUE U Te-
HepaTuBHbIE MyTalud. CTBOJIOBBIC KJIETKHU. [[pUHITUTIBEI 310pOBOr0 00pas3a KU3HU,
JMATHOCTUKH, MPOPUIAKTUKHI U JICYCHHUS TCHETUYECKNX OoJie3He. Menuko-TeHe-
TUYECKOE KOHCYJbTUPOBAaHHE. 3HAUCHUE MEAUIIMHCKON T€HETUKHU B IIPEAOTBpAllle-
HUU U JICUEHUU TeHEeTUYECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpersr: I'. Mengens, T. Mopras, I'. ne ®pus, C. C. YUersepukos, H. B. Tu-
mogeeB-PecoBckuii, H. Y. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €70 IUTOTCHETHYeCKast
OCHOBa», «3aKOH PacCUICIUICHUSI U €r0 IIUTON€HETUYECKasi OCHOBA», «3aKOH YUCTO-
ThI TaMeT», «Jlurudpuanoe ckpemmBanuey, «l{uromoruueckue OCHOBBI TUTHOPUI-
HOT'O CKpeluBaHus», «Meio3y», «B3auMoaencTrue amienbHbIX T€HOB», «['eHeTu-
YECKHUE KapThl pACTEHUH, )KUBOTHBIX U YeTIOBeKay, «['eHeTnka noinay», «3akoHOMED-
HOCTHM HACJIEIOBAHUS, CLETUIEHHOTO C MOJoM», «KapuoTumnel 4enoBeka U KHUBOT-
HBIX», «Buapl u3mMeHunBocTH», «MoaudukalMoHHas U3MEHYUBOCTLY, «Hacnemno-
BaHue pesyc-pakropay, «l'eHernka rpynmn KpoBu», «MyTallMoHHAsT H3MEHYH-
BOCTbBY.

O6opynoBanue: Mojenu-anmaIuKanun «MOHOTHOPUIHOE CKpEIMBAHUE,
«Henonnoe nmomuHupoBanue», «JurudpuaHoe ckpeuBanuey», «llepekpéct xpo-
MOCOM», MHUKPOCKOIT U MUKporpenapat «Jpozoduiay (Hopma, MyTanuu Gopmbl
KPBUIBEB U OKPACKHU Tena), repbapuii «['opox moceBHOM».

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas pabora Ne 5. «M3yuenue pe3ynbTaToB MOHOTHOPUIHOTO U JIU-
TUOPHUIHOTO CKpPEUIMBaHUs y AP030(PHIIbl Ha TOTOBBIX MUKpOMIpenapaTaxy.

JlaGopartopHas pabota Ne 6. «3yueHue MoaupuKaMOHHON U3MEHYHBOCTH,
MIOCTPOEHHUE BAPUALMOHHOTO PSiJia U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabota Ne 7. « AHanu3 MyTanuid y 1po30(Hiibl Ha TOTOBBIX MU-
KpoIpenapaTrax».



[Tpaktuueckas padora Ne 2. «CocTaBineHue U aHaJIU3 POJOCIOBHBIX YEJIOBE-
Kay.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkius Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIMU U JIOMECTUKALIHS.
VYyenue H. U. BaBuiioBa o nieHTpax mpouCcXoxACHUS X MHOTO00pa3us KyIbTYPHBIX
pactenuil. LIeHTpbl MPOUCXOKIAECHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/1a, ITAMM.

CoBpemeHHbIE METO/bl CeNeKIIuU. MacCcoBbI U MHAUBUIYaJIbHBIH OTOOPHI B
CENICKIIUM PACTCHUH U KUBOTHBIX. OLIEHKA 3KCTEpbepa. BIIM3KOPOICTBEHHOE CKpe-
mBaHue — HHOpUAUHT. Yucrtas nuHusa. CKpeluBaHue YucThIX JUHUM. ['eTepo3uc,
wi ruOpuanHas cuia. HeponcTBeHHoe ckpeniyBanue — ayTopuauur. OtnanéHHas
rubpuauzanus u e€ ycnexu. cKycCTBEeHHBIH MyTareHe3 v MoJydeHHUe MOJIUILIION-
1OB. JloCTHXKEHUS CENEKIIMU PACTECHUM, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buorexHonorus kak oTpaciab IpOU3BOACTBA. ['€HHAs MHKEHEpHUs. DTalbl CO-
3nanus pekomOuHanTHOW JIHK m TpancrenHbsix opranm3mMoB. Kinetounas mHxeHe-
pust. Kirerounsle KynbTypbl. MUKPOKIOHAIBHOE pa3MHOKEHUE pacTeHui. Kinonu-
pPOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTH-
yeckue u atnudeckue mpodbsemsl. MO — renernuecku MoauGUIIMPOBAHHBIE OpTra-
HU3MBL.

JlemoHcTpanum:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. lBa-
HOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTtenuit», «[lopoasl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «OTnanéHHas rudpuausanus», «Padbotel akagemuka M. @. iBanoBay,
«ITomumnonnus», «O0beKThl OMOTEXHOJIOTUNY, «KIIeTOUHbIE KYJIbTYphl U KIOHHU-
poBaHue», «KOHCTpyMpOBaHHE U NIEPEHOC T€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISIKU TUI0JIOB U KOPHETIOAOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CerbCKOX03IUCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpakTHYecKue padoThbl:

Oxckypeust « OCHOBHBIE METOJIBI M IOCTUKEHHUSI CEJIEKIIUN PACTEHUN U )KUBOT-
HBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIN yUa-
CTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OpATOPUI0 arpOyHUBEPCUTETA WU HAYYHOIO
LHEHTPA)».

11 KVIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

[IpennoceuIKu BO3HUKHOBEHHUS BOJIOLUOHHON TEOPUU. DBOIIOLMOHHAS TEO-
pusi 1 €€ MecTo B Ouosoruu. BiusiHue 3BOJIIOIIMOHHON TEOpUM HA pa3BUTHE OUOJIO-
TUU U JPYTUX HayK.



CuzerenbcTBa 3BoMOLMM. [[aleOHTOIOrHYECKHE: TTOCIEN0BATEIBHOCTD I10-
SIBJICHUSI BUJIOB B IMaJICOHTOJOTUYECKOM JIETOMMCH, MepexoiHbie hopmbl. buoreo-
rpaduyecKkue: CX0ACTBO U pazinuuue ¢hayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3iIndusi SMOPHOHOB pa3HbIX BUOB MO3BO-
HOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKUE: TOMOJIOTMYHBIE, AHAJIIOTMYHBIE, PYJIH-
MEHTapHbIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO MeXa-
HU3MOB HACJEACTBEHHOCTH U OCHOBHBIX META0OJUYECKUX IyTEH y BCEX OpraHu3-
MOB.

OpomonnonHasa teopus Y. [lapsBuna. [Ipennocbuiku BOZBHUKHOBEHUS JapBU-
HU3Ma. J[[BrKyiue cuiibl 3BOJIIOLKK BUAOB 10 JlapBHHY (M30BITOYHOE pa3MHOXKeE-
HUE MPU OIPAaHUYEHHOCTH PECYpPCOB, HEompeaenéHHas U3MEHYMBOCTh, 0Opb0a 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc U KOMOMHATUBHAS U3MEHUMBOCTD. [lonmynsioHHbIE BOJIHBI U Apeid re-
HOB. V30511115t 1 MUrpanus.

EcTectBeHHBIIl 0TOOp — HampaBisitoUid (GakTop 3BoJOIUU. DOpPMBI ecTe-
CTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pe3yJbTaT 3Bojonuu. [Ipumeps! npu-
CIOCOOJICHUH Y OpraHu3MOB. ApoMOp(hO3bl U UIMOAIATITAIINH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BU1000pa30Ba-
HUS: TeorpadudecKoe, IKOJIOTUIECKOE.

MaxkposBomtorus. @opMbl 3BOJIOLUU: (QHUIIETHYECKas, JUBEPreHTHAsl, KOH-
BEpreHTHasl, napasuienbHas. HeoOpatuMocTh 3BONIOIUH.

[TpoucxoxieHre OT HecleuuaTu3upOBaHHbIX NpenakoB. [Iporpeccupyromnias
cnenuain3anvs. AJanTUBHAS paguanus.

JdemoHcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkenp, @. Mronnep, A. H. CeBep1ios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbObI 3a CylEeCTBOBA-
Hue», «EcrecTBenHbIit 0TOOP», «MHOTO0Opa3ne COpToB pacTeHui», «MHOrooopa-
3U€ MOpOJ XUBOTHBIX», «llomymsauun», «MyTallMoOHHasT U3MEHUYHBOCTBY», «ApO-
Mopdo3b», «Maunoananrauumn», «O0mas aereHepanus», «IBmKyime cUibl 3BO-
mouuny, «Kapra-cxema mapupyra nmytemectsus Y. Jlapsuna», «bopsba 3a cymie-
CTBOBaHUe», «IIprcrnocobaeHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BUA000pa3o-
BaHUE», «IKOJIOTHUECKOE BUI000pa30BaHUE.



O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPacKu, Ha-
O0p TUIOJOB U ceMsH, KoJuleKuus «[IpumMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy Ku-
BOTHBIX», MOJelb «OCHOBHBIE HAIpaBICHUS HBOJIOLUNY», OObEMHAs MOJEIb
«CTpOo€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckas kapta Mupa, Kouiekuus «@opmMbl COXpaHHOCTU UCKOMa-
€MbIX >KMBOTHBIX M pAacTeHU», Moenb ammiukanusa «llepekpéct xpomocom»,
BJIaXXHbIE TIpenapathl «Pa3Butrue Hacekomoroy, «Pa3Burue JAsSrymku», MUKpONIpe-
napat «po3zoduna» (Hopma, MyTauuu (popMbl KPbUIBEB U OKPACKHU TENA).

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «CpaBHeHHe BUAOB 0 MOP(HOIOTHUECKOMY KpHU-
TEPUION.

JlaGopartopnas padota Ne 2. «Onucanue npucrnocoO0IeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE U pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIEe IIPEACTABICHHS O 3apOXKIACHUU XU3HU. HayduHble runoressl BO3-
HUKHOBEHMS KM3HU HA 3emMJie: a0MOTreHe3 U MaHcrnepMus. XUMHUUecKasi 3BOTIOIHS.
AOUOreHHbI CHHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHMYECKUX. DKCIEPUMEH-
TaNbHOE MOATBEPKACHUE XUMHUUYECKOM 3BoMonuK. HauanpHbie 3Tanbl Ononoruye-
ckoit aBomoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MPOTOKIETKU. [lepBbie KieTKkH M ux 3Bostonua. PopmupoBaHue
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButne xu3HnM Ha 3emse mo spam M nepuojgaMm. Karapxein. Apxenckas u
npotepo3oiickas 3psl. [laneo3olickas 3pa u €€ nepuoabl: KEMOPUHCKUM, OPAOBUK-
CKUU, CHIIyPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3orickast 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickasi 3pa U €€ nepuojbl: MaJ€OreHOBBIN, HEOT€HOBBIN, aHTPOIOTe-
HOBBIH.

XapakTepucTUKa KJIMMaTa U IeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Talbl
3BOJIIOLIUU PACTUTENILHOTO U AKUBOTHOTO MHpa. ApoMOP(O3bl Y PACTEHUHN U KUBOT-
HbIX. [losBIEHNE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak orpaxeHue 3Botouuu. OCHOBHBIE CUCTE-
MaTUYECKHE IPYIIbl OPTaHU3MOB.

DBOJIOLMS YesloBeKa. AHTPOINOJIOTHS KaK HayKa. PazBuTre npeacraBieHui o
MIPOUCXOKJIECHUH YesoBeka. MeToabl u3yueHust antponorene3a. CxoacTBa U pas-
JMYMS] YeTIOBEKa U AKUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YeTIOBEKA.

JIBrxyiue cuibl ((hakTopel) aHTpornorenesa. HacneactBeHHas 13MEHYHMBOCTh
¥ €CTEeCTBEHHBIN 0TOOp. OO01IeCcTBEHHBIN 00pa3 )KU3HU, U3TOTOBIECHUE OPYIHUIl TPY-
11a, MBILLUICHHUE, PEYb.



OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HemoBek
yMenbii, YenoBek NpsIMoXoadimui, YenoBek HeaHaepTaabCKui, YenoBeKk pa3zyM-
HbIll. Haxoaku MCKOMaeMbIX OCTATKOB, BPEMs CYIIECTBOBaHUS, 00JAaCTh pacrpo-
CTpaHEHHMsI, 00bEM rOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OpYIUsl.

UYenoseueckne packl. OCHOBHBIE OONBINME PACHl: €BpOINEOUIHAs (€Bpa3Hii-
CKasl), Herpo-aBCTpajouiHas (IKBaTOpHAJIbHASI), MOHTOJIOUHAS (a3MaTCKO-aMepHU-
KaHckast). YepTsl MpUCIIOCOOIEHHOCTH MIPEACTABUTENCH YETI0BEUYECKUX pac K yCio-
BHSIM CYILIECTBOBaHUA. ENMHCTBO uenoBeyeckux pac. Kpurtuka pacusma.

JdemoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. [Tactep, A. N. Onapun, C. Musnnep, I'. FOpu, Y. Hap-
BHH.

Tabnuiel 1 cxembl: «Bo3nukHoBeHne CoJIHEUHOU cuCTeMbl», «Pa3Butue op-
FaHUYEeCKOro mupay, «PacturenbHas kinetka», « KuBotHas knerkay», «IIpokapuo-
TUYEeCKasi KieTka», «CoBpeMEHHasl CUCTEMa OPraHUYecKoro mMupa», «CpaBHEHHE
AHATOMHYECKUX YePT CTPOCHUS YEJIOBEKa M YEIOBEKOOOPa3HBIX 00€3bsiH», «OCHOB-
HbIE MECTAa NAJCOHTOJOTMYECKUX HAXOHOK IPEIKOB COBPEMEHHOTO YEJIOBEKA»,
«JlpeBHenmme moany, «/pesane moan», «llepBbie coBpeMeHHbIE Tr0an», «Hermo-
BEUECKHUE PAChl».

Ob6opynoBanue: mysiku «IIpoucxoxaenre yemoBeka» (OIOCTBHI aBCTPAJIONH-
TeKa, MUTEKaHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICTKUA WM H300paKeHUs
KaMEHHBIX OPYJIHUM MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOIIMEphl, pyOuia, ckpedia),
reoXpoHoJIOrnYecKass Tabnuia, KOUeKus «DopMbl COXPAaHHOCTH HCKOMAeMBbIX
KUBOTHBIX U PACTECHUIN».

JlaGopaTopHble ¥ IpakTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
YKUBOTHBIX B KOJIJIEKITUSIX).

DKCKypcHsi «IBOJIOLKA OPraHUYECKOro Mupa Ha 3emsie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIueCKUui My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKOoJIOrus KaK HayKa. 3aJaud U pa3feibl IKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHus OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue dakropsl. Kitaccudukanus sxonornueckux GpaxTopos: adbuo-
TUYeCKue, OMOTUYECKHE U aHTpOIoreHHbIe. J[efcTBUE AKOJOTHUeCKUX (haKTOpOB
Ha OPraHU3MBl.

AlGuoTtndeckue (hakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEpUOaN3M.
[TpucnocoOneHust OpraHu3mMoB K JEHCTBUIO aOMOoTUYECKUX (akTopoB. buonoruye-
CKHE PUTMBI.



buotnyeckue dhaxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, CUMOKO03 U ero Gpopmel. [1apazutusm, koonepaius, MyTyaanu3M, KOM-
MeHcaJIu3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaau3M. 3Ha-
YyeHrne OMOTUYECKUX B3aUMOJICHCTBUM ISl CYyIIECTBOBAHUSI OPTaHU3MOB B MPUPOJI-
HBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH MOMyJsiiiui. OCHOBHBIEC MMOKA3aTENH MOITY-
JISIUUW: YUCIICHHOCTh, INIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, TPUPOCT, MUTPALIUS.
JluHaMuKa YUCIEHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabnuup u cxemsbl: kapTa «[Ipupoausie 30Hb1 3emiiny», «Cpeibl 0OUTaHUs Op-
raHu3MoBy, «Poronepuoauzmy, «llomynsaumy, «3aKOHOMEPHOCTH POCTA YUCIIECH-
HOCTH TONYJISIIIUU UHPYy30pun-Typenbkmny, «llumesbie nemnm.

JlabopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUHN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTuueckas padora Ne 2. «[1oacy€T mI0THOCTH MOMYJISIIIUN Pa3HbIX BUAOB
pacTEHUI.

Tema 4. Coo01mecTBa M IK0JIOTHYECKHE CHCTEMBbI.

Coo0611ecTBO Opranu3mMoB — 6uoieHo3. CTpYKTypbl OMOIIEHO3a: BUI0Bas, MPO-
CTpaHCTBeHHas, Tpoduueckas (nmumiesasi). Bugpsl-qomMmunantel. CBsi3u B OHOIIEHO3E.

Dkosoruueckue cucteMbl (3kocuctemsl). [lonarue o0 skocucreme u GUOreo-
1eHo3e. OyHKIHOHATbHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI,
penyuenTsl. KpyroBopot BemiecTB U MOTOK dHEPTrUU B dKocucTeMe. Tpoduueckue
(mumieBbie) ypoBHH 3KOocucTeMbl. [IuieBsie nienu u cet. OCHOBHBIE MTOKAa3aTeNu
IKOCUCTEMBI: OMomMacca, MpoIyKIusi. IKOJIOTHIECKHUE MUPAMUIBI: TPOTYyKIIUU, YHAC-
JeHHocTH, OrnoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJISIUS, pa3-
Butue. Cykieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHUCTEMa XBOMHOTO
WJIU IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOMOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoskocucTembl. bruomo-
TUYECKOE U X03iCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak paktop ycToiunBoctu skocucteM. CoxpaHeHue Ouo-
JIOTUYECKOTO pazHooOpa3us Ha 3emile.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u CTpykTypa Ono-
cthepsl. XKuBoe BemiectBo U ero ¢pyHkiuu. OcodbeHHocTH Onocdepsl Kak riodaib-
HOM 9KocHcTeMbl. J[MHAMUYecKkoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.



KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/ia,
azora). 30HAIbHOCTh Orocdepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHs B Ouocdepe.
I'moGanbpHbIE HKOJIOTUUECKUE TPOOIIEMBI.

CocymiecTBoBaHE PUPOIBI U YenoBeuecTBa. CoxpaHeHne 6Mopa3HooOpas3us
KaK OCHOBa ycToWuuBocTU Omocdepsl. OCHOBA paIlMOHAILHOTO YIPABJICHUS MPU-
POJHBIMH PECYpCaMH U UX UCIOJIb30BaHUE. JIOCTHKEHUST OMOJIOTHY U OXpaHa MpH-
POJIBIL.

JdemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumesbie nenu», «bUoOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOuiecTBa», «llenn nutanusy, «IKoJOrHUYECKass TUPAMHUAAY,
«buocdepa u yenopek», «IKOCUCTEMA ITUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO Jiecay, «buorieHo3 Bogoémay, « ArporieHo3», «lIpumepHbie aHTPONIOTEH-
HbIC BO3JICVCTBUS HA NIPUPOAY», « BaxkHENIEe NCTOYHUKY 3arps3HEHUS BO3/lyXa U
IPYHTOBBIX BOM», «[louBa — BakHeMas cocrapistonas ouochepsn, «PaKkTopbl
nerpaaainuu nouny, «IlapHukoBsiil 3¢ dexT», «DakTopbl PaAMOAKTUBHOTO 3arpsi3-
HeHust Onocdepri», «O6mas cTpykrypa ouocheps», «PacnpocTpaneHne KU3HU B
ouocheper, «O30HOBBIN dKpaH Ouocheps», «KpyroBopotT yriepoaa B 6uochepe»,
«KpyroBopoT a3oTa B IpUpPOIEY.

OGopynoBaHue: Mojelb-anmuiukanus «TUruuHble OMOIICHO3bI», TepOapuii
«PactutenbHble COOOIIECTBaY, KOUIEKIUH «brolieHo3y, «Bpeaurenu BaKHEUIINX
CEIILCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUJIEKIIMU PACTCHUHN U )KUBOTHBIX,
NpUHAJJIEKAIIUE K Pa3HBIM SKOJIOTMYECKUM TpYyIIaM 0JJHOTo Buaa, KpacHas kHura
Poccuiickoit deneparuu, n300pakeHnss OXpaHIEMbIX BHIOB PACTCHUN M >KUBOT-
HBIX.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 11O BHUOJIO-
I'Md HA BA3OBOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHU A

Cornacao ®I'OC COOQO, ycranaBnuBaroTcs TpeOOBaHUS K pe3ybTaTaM OCBO-
eHHsI O00YyYalOUIMMHUCS MPOTpaMM CpPETHEro OOMIeTO OOpa30BaHUA: JTUYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType TUYHOCTHBIX pe3ylbTaTOB OCBOEHUS NpeameTa «buonorus Bbl-
JIEJIEHBI CIEIYIOUINE COCTABIIAIOIINE: OCO3HAHNE 00YUYatOIIMMUCS POCCUICKOH Tpa-
KIAHCKON MIAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOONPEEICHNIO, HaJTMYUe MOTUBAIIMH K 00y4YEeHHIO OMOJIOTUH, [IeJIeHAIIPaBIICH-



HO€ Pa3BUTUE BHYTPEHHUX YOEKIECHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEN
U HCTOPUYECKUX TPAAMIMI pa3BUTHS OUOJOTMYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTH 00YYaIOLIUXCSl PyKOBOACTBOBATHCS B CBOEH AESTEIIBHOCTU LIEHHOCT-
HO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIUMHU CUCTEME OMOJIOTMYECKOro 00pa3oBa-
HUS, HAJIMYME 3KOJOTHYECKOrOo IMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI NpeaMeTa «bUoNorus» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW M BOCHUTATENBHOU JEATEIBHOCTH B COOTBETCTBUU C TPATULU-
OHHBIMH POCCUUCKMMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKHMMH M JYXOBHO-HpaB-
CTBEHHBIMU LIEHHOCTSMH, MPUHITHIMU B OOILIECTBE MpaBUJIaMU U HOpMamH MOBE-
JICHUSI U CIOCOOCTBYIOT IpOIIECCaM CaMOMO3HAHUS, CAMOBOCIIUTAHUS U caMopas-
BUTHUSA, PA3BUTHUS BHYTPEHHEUW MO3UIMHU JIMYHOCTH, NATPUOTU3MA, YBAKEHHUS K 3a-
KOHY U IPaBOMNOPSAIKY, YEIOBEKY Tpyda U CTaplieMy IMOKOJIEHUIO, B3AMMHOI'O yBa-
KEHHsI, 0EPEKHOTO OTHOLIEHUS K KyJIbTYPHOMY HACIEAMIO U TPAJAULIUIM MHOTOHA-
HOHaJIbHOTO Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKAKOIIEH Cpelie.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «buomorusy» momk-
HBI OTPaXaTh FTOTOBHOCTh U CLIOCOOHOCTh O0OYYAIOIINXCS PYKOBOJCTBOBATHCA CHOP-
MHPOBAaHHOW BHYTPEHHEH MO3WULHEU JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHUEHTA-
11, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX TPaJAULIMOHHBIM
IEHHOCTSIM POCCUKUCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOT'O OIBITA U OIBITA JIe-
ATEILHOCTH B IIPOLIECCE Pean3allii OCHOBHBIX HAIIPABJICHUN BOCIIUTATENILHOM Je-
ATEJILHOCTH, B TOM YHUCJIE€ B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH TPaXKJAHCKOM MO3UIMH 00YYarOIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHUE 3aKO-
Ha ¥ IPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOMU I€ATEIHHOCTH NP CO3TaHUH yUEOHBIX
IPOEKTOB, PELUICHUH YUEOHBIX U MTO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUN OMOJIOTHYE-
CKHMX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEACIISITh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHUIO K SBJICHU-
SIM COBPEMEHHOM JKU3HU U OOBSCHSATH €€,

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSIMU, KyJIbTYPHBIMH IEHHOCTSMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B MPOLECCE COBMECTHOI'O BBIMIOJIHEHUS y4eO-
HBIX, IO3HABATEJILHBIX U UCCIEA0BATENIbCKUX 3aa4, YBAXKUTEIBHOTO OTHOILIECHHS K
MHEHHIO ONIOHEHTOB MpHU 00CYXJIEHUU CHOPHBIX BOMPOCOB OMOJIOTMYECKOTO CO-
NEepKaHUs;



FOTOBHOCTh K TYMAHUTApPHOW U BOJIOHTEPCKOU JAEATEIIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakaHCKOU MIGHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHou, ropnoctu
3a CBOM Kpaii, CBOIO POvHY, CBOU SI3BIK U KYJIBTYPY, IPOLIJIOE U HACTOSIEE MHOTO-
HallMOHAJIbHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHUBATH BKJIaJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BU-
THE OMOJIOTUH, TOHUMAaHMSI 3HAYCHHSI OMOJIOTHH B MMO3HAHUH 3aKOHOB MPHUPO/IBI, B
YKU3HU YEJIOBEKa U COBPEMEHHOT0 OOIIECTBA;

ujenHast yoexaEHHOCTb, TOTOBHOCTD K CIIyKEHHUIO U 3amnuTte OTeuecTBa, OT-
BETCTBEHHOCTb 3a €r0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTH OIEHUBATh CUTYAITUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPU-
EHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHATHUS IEHHOCTENW CEMENHOW KU3HU B COOTBETCTBUU C TPAULIM-
ssMHA HapoaoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEX-
HUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUN;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAXKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE TPO-
SIBJIAITh KAYE€CTBA TBOPYECKOU JINUHOCTH;

5) ¢pusnyeckoro BocnuTAHUS, (P)OPMHPOBAHUSA KYJIbTYPbl 310POBbS H
IMOIMOHATIBHOIO 0JIaronoyyns:

MOHUMAaHHE U peasiu3alus 3J0pOBOro U 0e30macHOTro 00pasza KU3HH (3740pO-
BO€ NMUTAHUE, COOJIIOJCHNE TUTMEHUYECKUX MPaBWJ U HOPM, COaTaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTJIbIXA, peryJisapHas puzndeckas akTUBHOCTH), OEPEKHOTO, OT-
BETCTBEHHOT'O ¥ KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (hU3UUECKOMY U IICH-
XUYECKOMY 3/10POBBIO;

MOHUMAHHE 1IEHHOCTH MPaBUJl UHAUBUYATBHOTO U KOJUIEKTUBHOTO Oe3omac-
HOT'O MOBEJICHUS B CUTYaALHX, YTPOKAOIIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAHHWE TOCIEJACTBUNA W HEMPHUSATHS BPEAHBIX MPHUBBIUEK (yHMOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KYpEHHs);



6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHKE [ICHHOCTH MacTepPCTBa, TPYIO0JIIOOHE;

FOTOBHOCTh K AKTMBHOW JICSATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CaMOCTOSATEIIBHO
BBITIOJIHSThH TaKyIO JI€STEIbHOCTD;

WHTEpEeC K pa3IMdHbIM cdepamM ImpodecCHOHATbHON JeATeIbHOCTH, YMEHUE
COBepIIIaTh OCO3HAHHBIN BHIOOp OyyIieit mpodeccun U peaan3oBbIBaTh COOCTBEH-
HbI€ )KU3HCHHBIC TIJIaHBL;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO W CaMOOOPA30BAHHIO HA TIPOTS-
’)KCHUH BCEH JKU3HU;

7) 3K0JIOTH4€CKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71ec000pa3HOe OTHOIIEHHE K MPUPOJEC KaK UCTOYHUKY >KU3-
HU Ha 3eMJI€, OCHOBE €€ CylIECTBOBAHMUS;

MOBBINICHNUE YPOBHS YKOJIOTHYECKOM KYJIBTYPhI: TPUOOPETEHHUE OMBITA IJIAHU-
pOBaHMS TOCTYNKOB U OLIEHKH UX BO3MOKHBIX IMOCJEACTBUM JIJISI OKPYKAKOIIEH cpe-
TIBL;

OCO3HAHHE TJIO0ATBLHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTeH ux pe-
IICHUS;

CIIOCOOHOCTh HCIIOB30BaTh MPHOOpETaeMble TIPH W3YYEHUU OUOIOTUU 3HA-
HUS U YMEHUS TIPU peIIeHUH Tpo0JieM, CBSI3aHHBIX ¢ PalliOHAIbLHBIM IIPUPOI0TIOIb-
30BaHUEM (COOJIIO[ICHUE TIPaBUJI MOBEACHUS B TIPUPO/IC, HANIPABJICHHBIX HA COXpa-
HEHUE PABHOBECHS B AKOCUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOC(hEPHI);

AKTUBHOE HEMPUATHUE ICMCTBUM, TPUHOCAIIMNX BPE] OKPYKAOLIEH PUPOTHON
cpene, YMEHHE MPOTHO3UPOBATh HEOJArOMPHUATHBIC YKOJIOTHYECKUE TIOCIICICTBUS
MPEANPUHUMAEMBIX ICMCTBUHN U MPEIOTBPAIaTh UX;

HaJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
ONBITA AEATEIILHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHHS PYKOBOICTBOBATh-
C1 UMH B NIO3HABATEIbHOM, KOMMYHUKATUBHON W COUUAIIBHOM MPAKTUKE, TOTOBHO-
CTU K Y4aCTHIO B MMPAKTUYECKOM JI€ATEIbHOCTH SKOJOTHYECKOM HaMPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOM KYJIbTYphI KaKk CpE/ICTBA B3a-
UMOJICHCTBUS MEXKTY JIFOAbMU U NMO3HAHUS MUPA;

NOHUMaHME crielinUKu OMOJIOTUH KaK HaAyKH, OCO3HAHUS €€ poJiu B (popMUpo-
BAHUHW PALIMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LEIOCTHOrO MPEACTaBIIe-
HUS 00 OKpY’KarollleM MHpEe KaK O €IMHCTBE IMPHUPOJIbI, YeIOBEKa U OOIIEeCTBa, B



MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU MPoOJIeM COXpaHEHUS MpPHU-
POAHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OUOJIOTUM [JIi COBPEMEHHOW IUBUJIM3ALINU:
o0ecriedeHuss HOBOT'O YPOBHS pa3BUTHSI MEIUIIUHBI, CO3/IaHUE MEPCTIEKTUBHBIX OMO-
TEXHOJIOTUM, CIIOCOOHBIX pPeIIaTh PECYpCHBIE MPOOIEMbI PA3BUTHUS YEIOBEUECTBA,
MOKCKAa MyTeW BbIXOJa U3 II00ATBHBIX YKOJOTHMUECKUX MpoOieM U olecrieueHus
nepexojia K yCTOMUUBOMY Pa3BUTHUIO, PAIMOHAIBLHOMY HCIOJIB30BAHUIO MPUPOJI-
HBIX pecypcoB U ()OPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B MOJYYEHUN OMOJIOTUYECKUX 3HAHUMN B LIEJIAX MOBBIIIE-
HUS O0IIeH KyJIbTyphl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK COCTAaBHOW 4acTH
(GyHKIHOHATBHOM TPaMOTHOCTH 00yYaronuxcsi, GopMUpyeMOil pu U3yueHuu Ouo-
JIOTUH;

MOHUMAHHE CYIIHOCTU METOJIOB MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIIOCOOHOCTH MCIIOIH30BaTh MOTy4aeMble 3HAHUS ISl aHAIM3a U 00BICHE-
HUA SIBIICHUI OKPYXAaIOIIEro MUpa U NPOUCXOASIIUX B HEM MU3MEHEHUN, YMEHUE
Jenatb 0OOCHOBAaHHbBIE 3aKIIIOUEHHS] HA OCHOBE HAYYHBIX (DaKTOB U MMEIOIIHUXCS
JAHHBIX C IEJIBIO MOTYUYECHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTBH CAaMOCTOSITENTFHO MCTIOIB30BaTh OMOIOTUYECKUE 3HAHUS IJIS pe-
MICHUS TPOOJIEM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHME ILIEHHOCTHM HAYYHOW MJEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOCKTHYIO M MCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYTIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000Opa3oBa-
HUIO, K aKTUBHOMY MOJTy4€HUIO HOBBIX 3HAHUM MO0 OMOJIOTUU B COOTBETCTBUU C KU3-
HEHHBIMH TIOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOCHHS ydueOHoro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIE Il (POPMUPOBAHUS MUPOBO33PEHUST 00YyUAIOUIUXCS MEK-
JUCHUILTUHAPHBIE (MEXIpPEeIMETHbIE) OOIICHAay4YHbIE MOHATHUS, OTpaKalollue Iie-
JOCTHOCTb HAayYHOH KapTUHBI MHpa U CHEHU(PHUKY METOAOB MO3HAHUS, UCIOIb3Y-
€MBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPIUsl, SIBICHUE, MIPOLECC, CUCTEMA,
Hay4HbIN (aKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEI0BA-
HUE, HAOJII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIE YUEOHbIE
neicTBrsA (I03HABATENbHBIE, KOMMYHHKAaTUBHBIE, PETYJIATUBHBIE), 00ECIIEYNBAIO-
mue GpopmupoBaHue QyHKIMOHAIBHON IPAaMOTHOCTH U COL[MAJIBHON KOMIIETEHLIUN
00y4arouuxcsl, CHOCOOHOCTh 00YYarOIIMXCS UCII0Ib30BaTh OCBOCHHBIE MEKIUCIIN-
IUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE YUeOHbIE IEUCTBUS B
IIO3HABATEIbHON U COLMAJIBHON MTPAKTHUKE.



MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOTPaAMMBI CPEIHEr0 O0IIero 00-
Pa30BaHMS TOJKHBI OTPAXKATh:

OBjajieHNe YHUBEPCAJIbHBIMHI Y4eOHBIMH MO3HABATEJbLHBIMH 1€l CTBUSA-
MHU:

1) 6a30Bble JIOrHYEeCKHE TeHCTBUSA:

CaMOCTOATENbHO (POPMYITHPOBATH U aKTyaIHM3UPOBATh MPOOIIEMY, pacCMaTpu-
BaTh €€ BCECTOPOHHE;

WCIIOJIB30BAaTh TIPY OCBOCHHUH 3HAHWU MPUEMBI JIOTHYECKOTO MBIIIIJICHUS (aHa-
au3a, CHHTE3a, CpaBHEHUS, Kilaccuukauu, 0000IIeH s ), paCKpPBIBaTh CMBICI OHO-
JIOTUYECKUX MOHATUH (BBIACIATH X XapaKTepPHBIC MPU3HAKH, YCTAHABIIMBATH CBSI3U
C IPYTUMH MOHATUSIMHU);

OTIPEIENATh MENN IeITeILHOCTH, 3a/1aBas mapaMeTphl 1 KPUTEPUU HX JTIOCTH-
KEHUS, COOTHOCUTH PE3yJIbTAThI NEITEILHOCTHU C TIOCTABIICHHBIMU IIEIISIMU;

UCIIOJIB30BaTh OMOJOTUYECKUE TTOHATHUS JUIsl O0OBsICHEHUS (DAKTOB W SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHUE PaCCyKJIeHUs (MHAYKTUBHBIC, I€IyKTUBHbBIC, 10 aHAJIO-
THH), BBISBISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B PAaCCMaTPUBAEMBIX SIBICHHSIX,
(hOpMyTpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJICTIFHBIE CPEACTBA ISl MPEACTABICHUS CYIICCTBEH-
HBIX CBSA3EH M OTHOIICHUN B U3Y4YaeMBIX OMOJOTUYECKUX OOBEKTaX, a TAKKe MPO-
TUBOPECYHIA PA3HOTO POJIA, BHIABJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHH-
Kax;

pa3pabarbIiBaTh MIIAH PELICHUS TPOOIEMBI C YIETOM aHAIN3a UMEIOLIUXCS Ma-
TEPUABHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUHN JEATEIbHOCTH,

KOOPJIMHUPOBATH M BBHITIOHITH pa0OTy B YCIOBHUSAX PEaTbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe McCCIIEI0BATEILCKUE 1eHCTBUA:

BJIaJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEILCKON U TPOCKTHOM NIEITEIIbHOCTH,
HaBBIKAMU Pa3peIIeHUs TPOOIeM, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIb-
HOMY TIOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a7a4, TPUMEHEHUIO Pa3InYHBIX
METOJI0B [TO3HAHUS,

WCIIOIb30BaTh Pa3IMYHBIC BUJIBI JCSITEIHHOCTH MO MOJYYEHHUIO HOBOI'O 3Ha-
HUS, €70 HHTEPIIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHUIO B YUSOHBIX CUTYAIIUSX,
B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TTPOCKTOB;

dbopMHUpOBATH HAYYHBIH TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;



CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 337]a41 B 00pa30BaTEIbHOM JIEATEIb-
HOCTH ¥ )KU3HCHHBIX CUTYAaIIHSsX;

BBISIBJISATh TTPUYUHHO-CJICICTBCHHBIC CBS3U M aKTyaJIM3MpPOBATh 3a/1a4yy, BbI-
JBUTATh THIOTE3Y €€ PEIICHHsI, HAXOJAUTh apTYMEHTHI IS TI0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHHUS,

aHAJIM3WPOBATH MOJIYYCHHBIC B XOJ/I€ PEIICHUS 3a/1a4ll Pe3yJIbTaThl, KPUTHYEC-
CKH OIICHMBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBU-
SX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIBIT;
OCYIIECTBJISTH IIeJICHANIPABICHHBIN MTOUCK MEPEHOCa CPEACTB U CIIOCOOOB ek -
CTBUS B IPOGECCUOHATBLHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO U TIPAKTUICCKYIO O0TACTH KHU3-
HECATEITHPHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE MOIXOJbI M pElICHUs,
CTaBUTH MPOOJIEMBI U 337a49H, IOYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATKLCS B PA3TUYHBIX UCTOYHHKAX WH(MOpMAIUH (TEKCTEe Y4eOHOTO
1oCco0us1, HAYYHO-TIOMYJIAPHOMN JTUTEpaType, OMOIOTUIECKUX CIOBAPSIX U CIIPABOY-
HUKaX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTEepHETE), aHanu3upoBaTh WHMOpMA-
IIUI0 PA3IMYHBIX BUJIOB U (DOPM TIPEICTABICHUS, KPUTHYECKH OIEHUBATH €€ I0CTO-
BEPHOCTh M HETIPOTHUBOPEUNBOCTH;

(GhopMyIMpPOBATH 3aMPOCHI U MPUMEHSTH PA3IMYHBIC METOBI TIPH TTOUCKE U OT-
6ope Ouosiornueckoit nHpopmaIuu, HeOOXOIUMOM 711 BBIMOJTHEHUST YU4EOHBIX 3a-
Aadg,

IpUOOPETaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS Pa3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSATENIHO BBHIOMPATh ONTUMANBbHYIO (OpMy TIpencTaBlieHus OMOIOTH-
geckoil mHpopMaIuu (CXembl, rpaduku, AHarpaMMmbl, TaOJIUIbI, PUCYHKU U APY-
roe);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ Orooruye-
ckod wmH(pOpMaIuen: TPUMEHATh XUMHUYECKUe, (QU3MYECKHEe W MaTeMaTHYECKUe
3HaKM W CHMBOJBI, (HOpMyIbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOJIB30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYCCKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMH PACIIO3HABAHMS M 3alIUTHI WH(pOpMaIuu, HHPOPMaITHOH-
HO 0€30MMaCHOCTH JIMYHOCTH.

OgyajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:



OCYIIECTBJISITh KOMMYHHUKAIIMH BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU MO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEILHO BBITOTHEHUS TIpe/jIaraeMoin 3a-
Jla4¥, YIUTHIBATh MHTEPECHI U COTIIACOBAaHHOCTD MO3ZHUIIMKA JPYTUX YIACTHUKOB JHa-
JIoTa UM JUCKYCCHUU);

pacrno3HaBaTh HEBepOAIbHBIE CPEJICTBA OOIICHUS, TOHUMATh 3HAYEHHE COIIH-
aNBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MJIUKTHBIX CHUTYallUd, YMETh
CMATYATh KOH(QIMKTHI M BECTH TIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHUEM SI3bI-
KOBBIX CPEJICTB.

2) coBMecTHasl 1eITeJTbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYAITbHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOICHCTBHS MPU PEIICHUH YIeOHOH 3a/1auu;

BEIOWPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUIA C Y4ETOM OOIIMX WH-
TEPECOB M BO3MOXKHOCTEN KaXKJIOTO WieHA KOJUIEKTUBA;

NPUHUMATh 1€JIM COBMECTHOM JESITENIbHOCTH, OPraHNU30BbIBAThH U KOOPIUHU-
pOBaTh ACUCTBUSA 1O €€ JTOCTHIKCHHUIO: COCTABJIAThH IUIaH JICUCTBUM, pacrpeaeisiaTh
pOJIH ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHMBAThH KAYECTBO CBOETO BKJIA/Ia M KAXJIOTO YIACTHUKA KOMAaHIbI B OOIITHI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE MPOEKTHI, OIEHWBATh WU C MO3UIIMH HOBU3HBI, OPUTH-
HAJTBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATH TIO3UTUBHOE CTPATETHUECKOE TTOBEACHUE B PA3IUYHBIX CHUTYya-
IIUSIX, IPOSIBIISATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopranusanus:

WCIIOJIb30BaTh OMOJIOTHYCCKUC 3HAHMS JIJIS BHISABJICHUS TIPOOJIEM M UX pelle-
HUS B )KU3HCHHBIX M YICOHBIX CUTYAIIHSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWH I11EJI€BbIE U CMBICIOBBIC YCTa-
HOBKHM B CBOUX JICUCTBUSX U MOCTYIKAX 110 OTHOIIEHUIO K )KUBOW MPUPOJE, CBOEMY
3JI0POBBIO U 3JTOPOBBIO OKPYIKAIOIINX;

CaMOCTOSTEIILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSITCIIBHOCTD, BBISBISITH
poOIeMBbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3aJja4l B 00pa30BaTEIbHON
NESTETHLHOCTH U KU3HCHHBIX CUTYaIIUSX;



CaMOCTOSITENIbHO COCTaBJISATh IUIaH PELIeHUs IPOOIEeMbl C YUETOM UMEIOIINX-
Csl pECypCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHU;

JABATh OLICHKY HOBBIM CHUTYaLIHsIM;

pacIMpsATh paMKH Y4€OHOI0 peAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIcHHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYyAULUU B
pasHbIX O0NacCTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM 0O0pa3oBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BJa/IeTh HABBIKAMM MO3HABATEJILHON peQUIeKCHMN KaK OCO3HAHMs COBepIIae-
MBIX JEHUCTBUN U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM, HC-
II0JIb30BAaTh MPUEMBI pe(hIIEKCUU JUIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOT'O PEILICHNUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELIECHHUS 110 UX CHUXKE-
HUIO;

IPUHUMATh MOTHBBI M apIYMEHTHI IPYTUX [IPU aHAJIU3€E PE3YIbTaTOB JEATEIb-
HOCTH;

3) npuHsATHE ce0st M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApPTYMEHTBI APYTUX IPU AaHAIU3E PE3YJIbTATOB JAESITENb-
HOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl 0cBoeHUs porpammMbl COO mo 6uosorun Ha 6a30-
BOM YypOBHE BKJIIOYAIOT crenuduueckue ais ydeOHoro mpeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH MO MOJTYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B Pa3TMYHBIX YUEOHBIX CUTYAIUSX, & TAK)KE B PEATTbHBIX KHU3-
HEHHBIX CUTYallUsIX, CBS3aHHBIX C Onosiorueid. B nmporpamme npeaMeTHble pe3yJibTa-
ThI IPEJICTABJICHBI 110 TOJaM OOy4EHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUA O MECTE U POJU OUOJOTHUU B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYy4-



HOW KapTHHBI MUpPa U HAYYHOT'O MUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOexK-
HBIX YUEHBIX-OUOIOTOB B pa3BUTHE OMOJIOTUHU, (DYHKIIMOHAILHON I'PaMOTHOCTH Ye-
JIOBEKA JUI pELICHUs )KU3HECHHBIX 3a/1a4;

YMEHHUE paCKpbIBAaTh COJEpKaHUE OMOJIOIrMYECKUX TEPMUHOB WU TOHSITHI:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
rOMeocTa3 (CaMOperyJIsiiiys), YPOBHEBAasI OpraHU3allys KUBBIX CHCTEM, CaMOBOC-
pou3BeieHUE (PEernpoayKIHsl), HaCAeACTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BU-
THE;

yYMEHHE H3JIaraTh OMOJIOTUYECKUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHasl, MyTa-
IIMOHHAS, [ICHTpaJIbHAS JOTMa MOJIEKYJIsIpHON Onosorun), 3akousl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTypHBIX pacTenuii H. WM. BaBuioBa), onpenensite rpaHUllbl UX MPUMEHUMOCTH
K )KHUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOIaMU HAYYHOT'O MO3HAHUA B OMOJIOTUHU: HAOIIOJACHHUE U
OIHCaHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUM, OpraHu3als U NpoBeaeHIe O1o-
JIOTUYECKOI0 JKCIIEPUMEHTA, BBIJIBUKCHHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXAY HUCCIEAYyEeMbIMU BEIMUYMHAMHU, OOBSICHEHUE MOJIYYEHHBIX PE3YJIbTATOB, HUC-
IIOJIb30BAHHBIX HAYYHBIX IOHITUH, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJbI HA
OCHOBAHHUH IIOJy4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYLIECTBEHHBIE ITPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
AYKapHOT, OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MpPO-
LIECCOB: 0OMEHA BEIIECTB U MPEBPALICHUS SHEPTUH B KJIETKE, POTOCUHTE3A, MIIACTH-
YECKOI'0 U dHEPreTHYeCKoro oOMeHa, XeMOCUHTE3a, MUT03a, ME03a, OII0I0TBO-
pEeHUs, PAa3MHOXKEHUS, HHIUBUIYaJIbHOTO Pa3BUTHS OpraHn3ma (OHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS Uil OOBACHEHMS] OMOJOTHYECKHX
IIPOLIECCOB U SBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HHU C LENbI0 o0ecreueHns 0€30MacHOCTH CBOETO 30POBbS U 3[I0POBbs OKpYKa-
IOLIHX JItOJIeH, COOIIOICHHS] HOPM I'PaMOTHOTO MOBEACHUS B OKPY>KaIOIIEH MPUPOI-
HOW cpese, MOHMMaHUE HEOOXOAUMOCTH HCIONIb30BaHUs JOCTHXKEHUNH COBPEMEH-
HOM OMOJIOTUU M OMOTEXHOJOTUM JUIsl pallUOHATBLHOTO MPUPOIONOJIb30BAHUS;

yYMEHUE PENIaTh 3JIEMEHTAPHbIE TEHETUUECKHUE 3aJa4l HA MOHO- U IUTUOPHI-
HO€ CKpPEIMBaHUE, CIECIUICHHOE HACJIEJJOBAaHUE, COCTABIISTh CXEMbl MOHOTHOPHI-
HOTO CKPEIIMBAHUs IS IPEACKa3aHNs HACIEA0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBIMOJIHATH JIA00OPATOPHBIC U MPAKTUUYECKUE pabOThI, COOIIOATh Mpa-
BUJIA TIpU paboTe ¢ yueOHBIM U J1JA0OPAaTOPHBIM 000PYI0BAHUEM;

yYMEHUE KPUTUYECKH OLIEHUBATh U MHTEPHPETUPOBATh MH(POpMaALUIO OHOI0-
THYECKOr0 COJEPKaHUsA, BKIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHWS W3 Pa3INYHBIX
UCTOYHHUKOB (CPEJICTBA MAaCCOBOM MH(OPMAIINK, HAyUYHO-TIOMYJISIPHbIC MaTEPHAIIbI),



TUYECKUE aCTIIEKThl COBPEMEHHBIX UCCIIEOBAHUN B OMOJIOTHH, MEAUIIMHE, OMOTEX-
HOJIOTUU;

yMEHHUE CO3/1aBaTh COOCTBEHHbBIE MMCHMEHHbBIE U YCTHBIE COOOILIEHUs, 0000-
masi OMOJIOTMYECKYI0 MH(OPMAIUI0 U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HC-
M0JIb30BAaTh MOHATUWHBIN anmapat OUOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjacce NOJKHBI OTPAXKaTh:

c¢(hOpMHUPOBAHHOCTh 3HAHU O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOIO
3HAaHUSA €CTECTBEHHBIX HAayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4-
HOW KapTHHBI MUpPa U HAYYHOT'O MUPOBO33PEHUS, O BKJIa/I€ POCCUICKUX U 3apyOexK-
HBIX YUEHBIX-OUOIOTOB B pa3BUTHE OMOJIOTHHU, (YHKIIMOHATLHON I'PaMOTHOCTH Ye-
JIOBEKA I pELICHUs )KU3HECHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COAECPKAHNE OMOJOTMYECKUX TEPMUHOB U MOHSATUI: BU/L,
HOMYJISIINSL, TeHO(OH, SBOMIONMS, TBUKYIIUE CHIIbI ((PaKTOPBI) IBOIOLNHU, TIPU-
CHOCOOJIEHHOCTh OPTaHMU3MOB, BUA000pa30BaHUE, IKOJIOTUYECKUE (PAKTOPBI, KO-
CUCTEMa, IPOIYLUEHTHl, KOHCYMEHTBI, PEIYLEHTHI, LENH MUTAaHUS, IKOJIOTHYECKas
nvpamMujia, OuoreoleHos, onocdepa;

yYMEHHE H3J1araTh OMOJIOrHYecKre Teopun (3BomonronHas Teopus Y. lapsu-
HA, CHHTETUYECKasl TEOPUS SBOJIIOLNHN), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/IbIILIEBO-
ro cxoxactea K. M. bapa, yepenoBanus ri1aBHbIX HAIIPABJICHUN U MyTEW 3BOJIIOLUA
A. H. CeseprioBa, yuenus o ouocepe B. 1. BepHaackoro), onpenensite TpaHUITbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUHU: HAOIIOACHHUE U
OIHCaHUE JKUBBIX CUCTEM, ITPOLIECCOB U SBJICHUM, OpraHu3alys U NpoBeaeHue O1o-
JIOTUYECKOTO SKCIEPUMEHTA, BBIJABUKEHUE TUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH
MEXAY UCCIEAYyEeMbIMU BEIMUYMHAMHU, OOBSICHEHUE MOJIYYEHHBIX PE3yJIbTATOB, HUC-
IIOJIb30BAHHBIX HAYYHBIX IOHITUH, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJbI HA
OCHOBAHMH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX
00BEKTOB: BUJIOB, MOMYJISIIUHI, TPOITYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OUOTe0-
LIEHO30B M SKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOW N3MEHUYNBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, TPUCIIOCOOICHHOCTH OPTaHU3MOB, JICH-
CTBUS SKOJOTMYECKHUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BELIECTB U MIOTOKA SHEP-
TUU B SKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH,
KpYTroBOPOTa BEILECTB U OMOr€OXMMHYECKUX LIUKIJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C LIEJIbI0 o0ecnieueHns: 6€30MacHOCTH CBOET0 3/I0POBbS U 3/10POBbs OKpYyXKa-
IOIIUX JIIOJIEH, COOJIIOICHHS] HOPM I'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH MPUPO/I-



HOU cpelie, MOHUMaHuEe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN COBPEMEH-
HOU OMOJIOTUH JIs1 PAllMOHAILHOTO TPUPOOTIOIb30BaHNUS;

yMEHHUE pemiaTh dJEMEHTApHbIC OMOJOTHYECKHE 3a/1aud, COCTaBIISATH CXEMBI
NepeHoca BEIlleCTB U DHEPTUU B IKOCUCTEeMax (LIeTH MUTaHus);

YMEHUE BBIMIOJTHSATH JIA00OPATOPHBIC U MPAKTUIECKHE pabOTHI, COOIIOATh Tpa-
BUJIA TIPU paboTe ¢ yU4eOHBIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OLICHUBATh U WHTEPHPETUPOBATH MH(POpMAIio OHOII0-
THYECKOTO COJEPKaHMsI, BKIFOYAIONIYIO TCEBIOHAYYHBIC 3HAHHS W3 Pa3IMYHBIX
MCTOYHUKOB (CpeICcTBa MacCOBOM MH(POPMAIIUN, HAYYHO-TIOMYJISIPHBIC MATEPUAIBI),
paccMaTpuBaTh TJIOOAIBHBIE SKOJOTUYECKHUE MPOOJIEMBbI COBPEMEHHOCTH, (op-
MHUPOBATh MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEeHUsI, 0000-
mas OMOJIOTHYECKYI0 WH(MOPMAITMI0 W3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO HC-
M0JIb30BATh MOHATUWHBIN anmnapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HaumeHoBaHue pa3iesioB U TeM

Koan4yecTBOo 4acoB

dueKkTpoHHbIE (LM pOBbLIE)

Ne ni/n IIpakTHyeckne
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
https://m.ed-
1 buonorusa xak Hayka 2 0.5 bubmorexa OK hitps://m.cd
s00.1u/7141¢292
2 JKuBble cuCcTEMBI U UX OpraHu3aLus 1 0 bubmorexa LIOK hitps://m.cd-
$00.ru/7f41¢292
3 XHWMHYECKUHI COCTAB U CTPOEHUE KIIETKH 8 1 brbamorexa HOK hutps://m.ed-
$00.1u/7f41¢292
b K https://m.ed-
4 KusHeneaTeabHOCTh KIETKA 6 0 wbmorexa HOK hitps://m.ed
$00.1u/7141¢292
5 Pa3zMHOXeHME 1 MTHIUBUAYAJIbHOE pa3BUTHE 5 1 bubmmoteka [{OK https:/m.ed-
OpraHu3MOB $00.ru/7f41¢292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 2 15 bubnuotexka [JOK https:/m.ed-
OpraHu3MOoB ' $00.1u/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 0 bubnmnoreka [{OK https:/m.ed-
OMOTEXHOJIOTHH 800.1u/7f41¢292
bubmuoreka [{OK https:/m.ed-
8 P 1 0
C3CPBHOC BpentA S00.10/741¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

daexkTpoHHbIe (L(poBbHIE)

Ne ni/nn IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI
1 BOTIOLHOHHAS GHOTOTHA 9 1 but6mmoreka I{OK https://m.ed-
s0o.ru/7f41cc74
) Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoteka [{OK https:/m.ed-
3emie ' soo.ru/7f4lcc74
but6mmoreka I{OK https://m.ed-
3 5 1
OpranusMbl 1 OKpy Karomias cpeaa soo.ru/ T4 1ccTd
4 Coo011ecTBa ¥ 9KOJIOTHUECKUE CUCTEMBI 9 0 Bubmnotexa LOK hups::im.cd-
s0o.ru/7f41cc74
5 PesepBHOE BpeMs: ) 0 bubmuoreka I{OK https:/m.ed-
s00.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Konu4yecTBo 4yacos JIEKTPOHHBIE
undposbie
Nen/m | Tema ypoka Konrpoabusbie | IlpakTuueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Meroas! no3HaHus )KUBOU Npuposl. [Ipak-
) tuaeckas padora Ne 1 «Mcnonp3oBanue | 0 0.5 bu6nuoreka [IOK
Pa3IMYHBIX METO/OB MPU U3YUYECHUHU OHOJIO- ' https://m.edsoo.ru/863e6122
THYECKUX OOBEKTOBY»
3 buonornueckue cucTemsl, MPOLECCH U UX 1 0 0 bubnmnoreka [JOK
HU3y4YEHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KJeTKU. Boja u muHe- 1 1 0 bubmuoreka [JOK
paJIbHBIE COJIA https://m.edsoo.ru/863e674¢
bu6nmmoreka [JOK
5 b .C 0 1 0 0
et OCTaB 1 CTPOCHUE DEIKOB https://m.edsoo.ru/863e6b72
depMeHThI — OMOJOTHYECKHE KaTalu3aTo-
6 pbl. JJabopatopnast pabora Ne 1 «3yuenue 1 0 0.5 bubnuoreka [IOK
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB ' https://m.edsoo.ru/863e6b72
(Ha mpuUMepe aMuUIa3bl WIHM KaTaxas3bl)»
bubnuoreka [JOK
7 VYrnesoasl. JI 1 0 0
[VICBOARL SIS https://m.edsoo.1u/863e6870
b K
8 Hyxneunosbie kucinorsl. ATD 1 0 0 mommorexa T10

https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH N MCTOABI U3Y4YCHUA KIICTKH.

bu6mmoreka [IOK

9 0
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KiteTka xak nesoctHas xKuBas CHCTEMa 0
CrpoeHnue rykapuotuueckoit kinerku. Jlabo-
paTtopHas padora Ne 2 «M3ydyeHue ctpoe- bubnumoreka [IOK
11 HUS KJIIETOK PacTeHUH, )KUBOTHBIX, TPHOOB 0.5 https://m.eds00.ru/863¢6ff0
u 6aKkTepuil o] MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MHUKpOIIpenapaTax u ux ONMUCAHUE)
bu6mmoreka [{OK
0
12 O6meH BEmECTS M METa60IHIM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
. 0
13 Porocunres. Xemocnutes https://m.edsoo0.ru/863e7c98
bub6mmoreka [JOK
i 1
14 SuepreTeckuii 0omen https://m.edsoo.ru/863e7aae
Ku3HeHHbIN UMK KIeTKU. Jlenenue Kiet-
k. Muto3. Jlaboparopnas pabora Ne 3
15 «Habnronenue MIETOE}@I.) B KJII:)TKaX KOHYHKA 0.5 bubmmorexa LIOK
O ' https://m.eds00.ru/863e7dc4
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIperna-
paTax»
16 buocunTtes 6enka. Peakiyus MaTpuaHOTO 0 bubnmnorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6nuoreka [JOK
— 0
17 Tpascanus — Guocknres benka https://m.edsoo.ru/863e796¢
bu6mmoreka [{OK
— 0
18 Hexknerounsie (hopMbl :KU3HH — BUPYChI hitps://m_edsoo.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3sMHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1¢



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [{OK

20 Meiio3 0
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonotBopenue. JlabopatopHas pabora 0.5 bubnnoreka [JOK
Ne 4 «3yuenue cTpoeHUs OJIOBBIX KIETOK ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHUKpOIIpEnapaTax»

22 NunuBuyansHOE pa3BUTHE OPTAHU3MOB 1 bubmmorexa [TOK

AUBHAY P P https://m.edsoo.ru/863e8436

” ['eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U 0 bubnmnoreka [JOK
U3MEHYUBOCTHU https://m.edsoo.1u/863e862

24 3aKOHOMEPHOCTH HACJIEAOBaHUS IPU3HA- 0 bubnnorexa [JOK
KOB. MOHOTHOpUIHOE CKpEIIBaHUE https://m.edsoo.ru/863e8878

)5 JurnbpuaHoe ckpermuBaHue. 3aKOH He3a- 0 bubnuorexa [JOK
BHUCUMOTO HACJIEJOBAHUS IPU3IHAKOB https://m.edsoo.ru/863e89a4
CuermieHHOe HACJIeI0BaHKE MPU3HAKOB.

JlabopaTtopHas pabota Ne 5 «M3yuenue pe-
26 3yJbTaTOB MOHOTHOPHIHOTO U TUTHOPH 0.5 bubmorexa HOK
4 Py g pHA ' https://m.eds00.1ru/863e8c60
HOTO CKPELIUBaHUs Y Ap0o30uiibl Ha TOTO-
BbIX MUKPOTMpPENapaTax»

7 I'enetuka nomna. HacnenoBanue npu3HaKkos, 1 bubnuorexa [JOK
CLICIUICHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
NsmenuuBocTs. HenacnencrseHHass HN3MEH-
yuBOCTh. JlaboparopHas padota Ne 6.

78 N3yuenne MmoandukaoHHOM 0.5 bubnuoreka [JOK
U3MEHYUBOCTH, IIOCTPOCHUE ’ https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psiia U BapUALIMOHHOMN
KpHUBOD»

29 HacnencTennas nsmeHunBocTh. JIabopa- 0.5 bu6mmorexa [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

TopHas pabota Ne 7. « AHaIW3 MyTalui y
Ipo30¢uibl Ha TOTOBBIX MUKpOIIpena-
paTax»

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

bu6mmorexa [IOK
30 'enernka uegoBeka 1
https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6001IIEHUE TIO TEME
31 «HacnencTBeHHOCTh U U3MEHYMBOCTh Opra- 1
HU3MOBY»
bu6mmorexa [JOK
32 Cenekuns Kak Hayka 1 npolece ! https://m.edsoo.ru/863e9214
1 MeToibl M JOCTUKEHHUS CENIEKLIMU pacTe- 1 bubnnorexa [JOK
HUU U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorusa xak orpacib IPOU3BOACTBA 1 Bubmorexa IIOK
p p A https://m.edsoo0.ru/863e¢9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 34

ME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuecTBO 4acoB

JIEeKTPOHHbIE
Nen/m | Tema ypoka Beero Kontposbnble | IpakTtnueckue | UHPpPOBbIe
padoThI padoThI oOpa3oBaTe/ibHbIEC
pecypchbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 0 0 Etlg6sj:1/ljr(r)::cll<si(l>_.[$/§63ea20e
) HcTtopus pa3BUTHA IPECTaBICHUN 00 3BO- 1 0 0 bubnuoreka [IOK
JIHOLUH https://m.eds00.ru/863e9570
3 Muipoopoions ! 0 0 ng;?;;fg;gﬁg 63e9cle
[Tomynsmus kKak dIeMeHTapHas eIuHUIA
4 BHJIa U HBOMIoIMU. JlaGopaTopHas pabora | 0 0.5 bubnmoreka [JOK
Ne 1 «CpaBuenue BUA0B 1o MOpQoIoTHye- https://m.eds00.ru/863e99¢6
CKOMY KPUTEPHIO
5 JIBIOKy1IME CUITBI (3JIeMEHTapHbIe (pakTo- | 0 1 bu6nuoreka [IOK
PBI) SBOJIOLIUH https://m.edsoo.ru/863e9dad
6 EcrecTBenHsIit 0TOOp U €ro hopmbl 1 0 0 ngg;;fg;gﬁg@e% {0
Pe3ynbTaThl 3BOMIONNN: TIPUCTIOCOOICH-
; ;0((:;5 OpFaHI/I3MOI; " BP?O;GI;BOB&HI/IG. 1 . )s BuGmiorexa [IOK
abopatopnas padora Ne 2 «Omnucanue .
npncgocognemfocm opraHusma u eé hitps://m.edsoo.ru/863e91de
OTHOCHUTEJILHOTO XapaKTepay
bubnnorexa [JOK
8 HanpaBnenust 1 myT MakpO3BOJIIOIIUN 1 0 0 hits://m.c dSO(I;[m 1863e0c]e
9 Heob6patumocTs 3BOIONINH 1 1 0



https://m.edsoo.ru/863ea20e
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

Hctopus xu3Hu Ha 3emMIile U METObI €€

10 0
W3YUYCHUS
1 ['umnoTe3sl MPOMCXOXKACHUS KU3HU HA 3eM- 0 bubmnoreka [IOK
Je https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIiie 1o 3paM U Iepu- 0 bubnmnoreka [JOK
ozam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarnbl BOJIOLUN PACTUTEIBHO-
13 ro U )KUBOTHOrO Mupa. [Ipakrnueckas pa- 0.5 bubnmnorexa [JOK
6ota Ne 1 «M3y4yeHne HCKOTIAaeMBbIX OCTaT- ' https://m.edsoo.ru/863ea8bc
KOB PACTEHUN U KUBOTHBIX B KOJIICKIIUSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro 0 bubnnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIONINS YeJIOBEKa (aHTPOIOTeHE? 0
" (anTp ) https://m.edsoo.ru/863eac2c
16 JIBmokytue cuibl ((paKkTophl) 0 bubmuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaaNH DBOJIOIUU YEJIOBEKA 0
UYenoBeuyeckue pacel U NPUPOIHBIE aaITa-
18 W1 YEJIOBEKa ’ - " 0 bubmorexa HOK
H https://m.edsoo.ru/863eaca?
PeseprubIil ypok. O60011IEHIE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 0
3emie»
DKoorus Kak Hayka
20 Y 0
Cpensl oOuTaHus U YKOJIOTHYECKHE (DAKTO-
71 pbi 0 bubnuorexa [JOK

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbGuoTtnueckue axktopsl. JJaboparopHas
paborta Ne 3. «Mopdonornueckne ocobeH-
HOCTH PaCTEHUH U3 pa3HbIX MECT 0OUTa-

bu6mmorexa [IOK

22 0.5
Hus». JJaboparopHast padora Ne 4. «Bnus- https://m.edsoo.ru/863eb10e
HUE CBETA HA POCT U Pa3BUTHE YEPEHKOB
KoJIeycay»
bubmuoreka [JOK
23 buotuueckue pakro 0
MOTHHECKHE (aKTOEI https://m.edsoo.ru/863eb348
DKOJIOTMUECKUE XapaKTEPUCTUKH MOIyIs-
24 muu. [Ipaktuyeckas padora Ne 2 «IToacuér 0.5
IJIOTHOCTH TOMYJIAIIMKA pa3HBIX BUIOB pac- '
TEHUIN»
bubmnoreka [IOK
25 CooOmiecTBa OpraHu3MoB — OHOILIEHO3 0
HICCTBA OpratisMon noneH https://m.edsoo.ru/863eb46a
bub6 OK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 0 nomoreka L
https://m.edsoo.ru/863eb46a
OCHOBHBIE MIOKA3aTeIN IKOCUCTEMBI. DKO-
. bubmuorexa [JOK
27 Joruyeckue nupamuibl. CBoiicTBa 0
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPOIOr€HHbIE 3KOCUCTEMBI
30 buocdepa — rinobanbHas s3xocucTeMa 0 bubnuoreka [IOK
3eMiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnuorexa [JOK
ounocdepbl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Ouochepe 3eminn 0
13 CocymiecTBoBaHUE TPUPOIBI U 0 bubnmnoreka [JOK

YCI0BCUCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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PeseprubIil ypok. O600menue Temor «Co-
00IIIeCTBA U DKOJIOTHUECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME

34

3.5




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIb-
HOI'O MPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI T YYEHUKA

* buonorus, 10 xnace/ [Taceunuk B.B., Kamenckuii A.A., Pybmos A.M. u npy-
rue /Ilox pen. [laceunuka B.B., Akinoneproe o0miectBo «M3aarenscTBo

«IIpocseuieHue

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJA
buonorus. [loypounsie pazpadotku. 10-11 kimaccer: yue6. mocobue ajs ooie-
oOpa3oBaTenbHBIX OpraHu3anuii: 6a3oBeiii ypoBens / B.B. [Taceunuk, I'.T.

[IBenos, T.M. E¢umona; mox pexa. B.B. Ilaceunuka. - M. : [IpocBenienne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoreka LIOK, POIII
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