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IHHOACHUMTEJIBHASA 3AIINCKA

[Ipn pa3paboTke nporpaMmbl MO OWOJOTMM TEOPETUYECKYID OCHOBY IS
ornpeeeH s MOaX0 0B K (OpMUPOBAHUIO COJIEp KaHUs y4eOHOTo IpeaMeTa « buosorus»
coctaBwin: KoHuenrtyanbHble nojoxkenus PIOC COO o B3auMo00YCIOBICHHOCTU
neneu, copepkaHus, pe3ysbTaToB OOy4eHHs M TpeOOBaHUM K YPOBHIO IMOJTOTOBKH
BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOMMX TIeMsIX W MPUHIUIAX, XapaKTEePU3YIONUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeaHero oOmiero oOpaszoBaHusi B Poccuiickoit
@denepanyu, a TaKkKe MOJIOKEHUS O crenuduke Ouonoruu, e€ 3HaAUYEHWU B MO3HAHUU
’KUBOM MPUPOBl U 00ECIEUEHUU CYIIECTBOBAHMS 4esoBeuecKoro oomectBa. CoriacHo
Ha3BaHHBIM TOJIOXKEHUSIM, OIIPEACIICHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl 10 OUOJIOTUH U
e€ CTpyKTypa.

[Iporpamma 1mo Ouosioruu Ja€T MpEeACTaBICHHE O IeNsiX, 00 oOIiei cTpareruu
oOy4eHHs, BOCIUTAHUSI U Pa3BUTUs OOYUaIOIIMUXCS CPEJCTBAMU Y4YEOHOro mpeaMera
«buonorusy», omnpenenseT o0s3aTeNbHOE MNPEIMETHOE COJEpPKaHHUE, €ro CTPYKTYpY,
pacnpeneneHue 1o paszienaM U TeMaM, pEKOMEHIYEMYIO MOCIeI0BATENbHOCTh U3YUECHUS
y4eOHOT0o MaTepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH, JIOTUKU
00pa30BaTeNbHOrO MPOIIECcca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsl.

B mporpamMe mo OMOJIOTHHM TaKKe YYUTBHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalpeJAMETHBIM M  TPEIMETHBIM  pe3yjbTaTaM OOy4YeHuss B
(hopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEIbHOU JESATEIbHOCTH/YUeOHBIX
JEUCTBUN 00YyYaIOLIUXCsl 0 OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHUs.

B mporpamme mo Ouonmoruu (10—11 xmaccel, 0a30BBIi ypOBEHb) peaM30BaH
MNPUHIUIT TIPEEMCTBEHHOCTH B UW3Y4YeHUW Ouojorud, Omaromgaps uYeMy B HeW
MPOCMATPUBACTCSl HAIIPABJIEHHOCTh HA PAa3BUTHUE 3HAHUM, CBSI3aHHBIX C POPMHUPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHUPOBO33PCHMS, I[IEHHOCTHBIX  OPHUEHTALMH  JIMYHOCTH,
HKOJOTUYECKOTO MBILUICHUS, MPEACTABICHUN O 30pOBOM 00pase *KU3HU U OepeKHBIM
OTHOLIEHUEM K OKpY)Karoumen IpuponHou cpene. [loaroMy Hapsgy ¢ u3ydyeHHEM
0011eOMOIOTUYECKIX TEOPUH, a TAK)KE 3HAHUHM O CTPOEHUH KUBBIX CUCTEM Pa3HOTO paHTa
M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOILIECCOB B IporpaMme Mo OHOJIOTHUU
yIeJI€HO BHUMaHWE MCIOJIb30BAHUIO TMOJIYYEHHBIX 3HAHUN B MOBCEIHEBHOM >KU3HU IS
pelIeHUsT TPUKIAIHBIX 3a7ad, B TOM 4YHCIE: TNPOOUIAKTUKKA HACJIEICTBECHHBIX
3a00€BaHUN YEJIOBEKa, MEINKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMS, OOOCHOBAHUS
HKOJIOTMYECKH 11e71ecO00pa3HOro MOBEICHUS B OKPY KaIoIEeH MPUPOIHOM cpefie, aHaIn3a
BIIMSIHUSL XO3SMCTBEHHOW JEATEILHOCTH 4YeJIOBeKa Ha COCTOSHUE TMPUPOAHBIX U
HMCKYCCTBEHHBIX HKOCHUCTEM. YCHJIEHHE BHUMAHHMS K MPUKIATHOM HaANpaBIEHHOCTH
yueOHOoro mpenmera «bHUONOTHS» MPOIUKTOBAHO HEOOXOJUMOCTBIO OOECTICYCHUS
YCIOBHM I pEIIeHUsT OAHOW W3 aKTyaJbHBIX 3aJad IIKOJHLHOTO OMOJIOTHYECKOTO



oOpa3oBaHusi, KOTOpasi mpeamnoyiaracT (HOPMHUPOBAHHE Y OOYUYAIOIIMXCA CIOCOOHOCTH
aJanTUPOBATHCS K MU3MEHEHHSIM JUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHE cpefHero oo1ero oopa3oBaHus 3aHUMAET BakHOEe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOYYAIONIMXCS TPECTABICHUNA O HAy4YHOW KapTHUHE
MUpa, pacuupsieT 1 00001IaeT 3HaHUS O KUBOU MPUPOJIE, €€ OTINYUTEIBHBIX TPU3HAKAX
— YPOBHEBOM OpPraHU3alMy U 3BOIIOLHUHU, CO3AAET YCIOBUS IS TO3HAHMS 3aKOHOB KUBOU
MpUPOALI, (OopMUPOBAHUS (PYHKIIMOHAIBHOW TPaAaMOTHOCTH, HABBIKOB 370POBOTO H
0e3omacHOro o0pasza >KM3HHU, IKOJOTMUYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIICHUS K
KUBOU NIPUPOJIC U YEIOBEKY.

Bbonbiioe 3HaueHue OHOJOTHMA UMEET TaKXKe JJIsl PElICHUsS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a7a4 CPEAHEro oO0Iero oOpa3oBaHUs, COLMAIM3ALUA OOYYaIOIIUXCS.
N3ydenune Ouonoruu oOecrnevyrBaeT YCJIOBUS Uil (POPMHUPOBAHUS HHTEIUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HUH(QOPMALIMOHHBIX HABBIKOB, HSCTETUYECKOH KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpaluu OHOJOTUYECKUX 3HAHUM C TPEACTABICHUSIMH W3 APYTHX
y4eOHBIX IPEAMETOB, B YACTHOCTH, PU3HKHU, XUMUU U Teorpadun. HazBaHHbBIE TTOJIOKEHUS
0 IIpeHa3HAUYCHUH Y4eOHOTo npeaMeTa « buonorus» cocTaBuiiv OCHOBY JJIsl ONIPEICIICHUS
MOAXOJI0B K OTOOPY U CTPYKTYPUPOBAHUIO €ro COJEpKaHUs, MPEJCTABICHHOTO B
nporpamMme 1o OUOJIOTHH.

OT6op coxepxkanus yueOHOro rmpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYLIECTBIEH C MO3ULHUNA KyJIbTYpOCOOOPAa3HOro MOAX0a, B COOTBETCTBUU C KOTOPHIM
oOyyaronuecs 10KHbI OCBOUTh 3HAHUS U YMEHUS, 3HAUUMbIE 1151 QOPMUPOBaHUS OOIIIEH
KYJIbTYPBI, OIIPEACIISIIOIIME aJJ€KBATHOE TOBEJAECHUE YEIOBEKA B OKPYKAIOIIEH MPUPOTHOM
cperne, BOCTpeOOBaHHBIE B IOBCETHEBHON KU3HU U MPAKTUUECKO nesarenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUU 3aHUMAIOT 3JIEMEHTBI COJIEPKAHUs, KOTOPBIE CIIy>KaT
OCHOBOM 711 (pOpMHUPOBAHUS TPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYy4YHOM
KapTHHE MUpPa U IEHHOCTHBIX OPUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'yMaHU3aI[uu
OMOJIOTUYECKOTO 00pa3oBaHUsI.

CtpyKkTypupoBaHUE COJIepKaHUsI YUeOHOro MaTepraia B MporpaMme 1Mo OHOJoTUr
OCYILIECTBIICHO C YYETOM TMPUOPUTETHOIO 3HAUYCHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOW MpUpPOABI, O €€ YpPOBHEBOM OpraHu3aluu W SBoJONuU. B
COOTBETCTBHUM C OTUM B CTPYKType ydeOHoro mnpenmera «buosiorus» BbIICICHBI
cCleAyloumMe cojepxaTeabHble JTuHUM: «buonoruss kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Knerka kak Ouonormyeckas cucrema», «OpraHu3M Kak OHOJOTHYECKas
cuctemMa», «CucrteMa M MHOrooOpazue OpraHM4EeCKOro MHpay, «IBOJIOLUS >KUBOU
MPUPOJIBD», « IKOCUCTEMBI M MPUCYILIE UM 3aKOHOMEPHOCTH.

[lens u3yuenus yuebHoro nipeameta «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
00yJaronMMUCs 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHATEHON OpraHU3aIiH KUBBIX CHCTEM
Pa3HOTO paHTa W MPUOOPETEHHUE YMEHHMM HWCIIOIh30BaTh JTH 3HAHUS JJISI TPAMOTHBIX



JIEUCTBUN B OTHONICHUH OOBEKTOB KUBOM MPUPOJIBI U PEUICHUS PA3IMYHBIX )KU3HEHHBIX
npoOsem.

JlocTikeHue e u3ydeHusi yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreunBaeTCs PEeIIeHUEM CIISAYIOINX 3a/1a4:

OCBOEHHE OOYYAIOIIUMUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, TMpaBWiIaxX, CIyXalluX OCHOBOW IS
dbopMHupoOBaHUS TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJax
HAYYHOTO MO3HAHUs, CTPOSHUHU, MHOTO00Opa3uu U 0COOCHHOCTSX KHUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPTaHU3AINU, BBHINAIOIMINXCS OTKPBITUSAX W COBPEMEHHBIX HCCIICOBAHHUSX B
OHOJIOTHH,

dopmupoBaHre y O0OydYarONUMXcCsl ITO3HABATEIBHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpOIlecce aHaIM3a JAaHHBIX O MyTSIX Pa3BUTH B OWOJIOTHH
HAy4YHBIX B3IJISAJIOB, UJAEH W TOJIXOJ0B K M3YYCHHIO >KMBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHH3allvH;

CTaHOBJICHHE Y OOYUYaIOIMUXCS OO KyJbTypbl, (DYHKIIMOHATLHON TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHITH 1 OIIEHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA )KUBOU MPHUPO,IBI
Ha OCHOBAHWH 3HAHUU W OTBITA, TIOJYYCHHBIX MPU U3YUECHUU OMOJIOTHH;

dbopmupoBanre |y  oOydYarommxcsi YMEHHM  WUIIOCTpUPOBATh  3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUYECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTUU
COBPEMECHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCITUTAHUE YOSKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YEJIOBEKOM JKHBOU TTPUPOJIBI,
HEO0OXOAMMOCTU OEpPEeKHOTO OTHOIICHHS K HEW, COOJIOJEHUS STHUUYECKUX HOPM TIpH
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBaHUIA;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWK [JI1  TIOBBIMIEHUS  YpPOBHSA
AKOJIOTHYCCKOM KYJIBTYPBI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUHN U YMEHUH B TIOBCETHEBHOM KM3HU 7151 OTICHKU
MOCJIC/ICTBUI CBOEH IEITEILHOCTH 110 OTHOIICHUIO K OKPYXKaloleh cpejie, COOCTBEHHOMY
3I0pOBbIO, 00OCHOBAHUE M COOTIOZICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUN.

B cucreme cpennero o6miero obpazoBanus «buonorus», uzyyaemas Ha 0a30BOM
YPOBHE, SBJISICTCS 00S3aTEIBHBIM YUCOHBIM IMTPEAMETOM, BXOISAIITAM B COCTaB IIPEIMETHON
obnactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHD).

Jlnst u3yuenuss Owojornd Ha 0a30BOM YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
otBoauTcst 68 vacos: B 10 knacce — 34 yvaca (1 yac B Henemnmto), B 11 knacce — 34 yaca (1
4ac B HEJIEIO).

COAEPXAHUE OBYUEHUSA

10 KITACC



Tema 1. buosiorus kak Hayka.

buonorust xak Hayka. CBsi3p OHOJOTHM C OOIIECTBEHHBIMH, TEXHHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HayKamH, (uiocopueit, STUKON, SCTETUKON U mpaBoM. Poib
Oouonorud B (OPMUPOBAHUM COBPEMEHHON Hay4yHOW KapTuHb Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeToapl MO3HAHUS >KMBOW MPHPOABI (HAOMIONEHUE, SKCIEPUMEHT, OIUCaHHE,
u3MepeHue, kiaccupuKkais, MoJIeIMpOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. Hapsusn, I'. Mennens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3auvHbIX METOJIOB MPU HU3yUYEHHUU
OMONOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XuBble crucTembl (OMOCUCTEMBI) KaK MPEAMET U3yueHus: Ononoruu. OTandue KuBbIX
CUCTEM OT HEOPraHUYECKOU PUPOIBI.

CBoiicTBa OMOCHCTEM M HUX pPa3HOOOpa3ue. YPOBHM OpraHU3alUd OMOCHUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKUH ), OUOChEepHBI.

JdeMoHcTpanuu:

Tabmuupl u cxembl: « OCHOBHBIE MPU3HAKYU KU3HW», « YPOBHU OpraHu3alii KUBON
MPUPOIBDY.

O6opynoBanue: mojaenb MoJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB  KIETKA. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpO3JIeMEHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

OYyHKIMY BOJbl U MUHEPAIBHBIX BEHIECTB B KieTke. [loanepxanrne ocCMOTHYECKOTO
Oasanca.

benku. CoctaB u cTpoeHHe O€JIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJKOB.
He3zamenumble M 3aMEHHMBbIE AMUHOKHWCIOTHL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEITKOBOM MOJIEKYJbl (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomorndeckue GyHKIIUNA OSITKOB.

depmeHTH — Ouonormdyeckue kartaiau3artopbl. CTpoeHue QepMeHTa: aKTUBHBIN
LEHTp, cyOcTpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. OTinuust pepMeHTOB OT
HEOPraHWYECKUX KaTaau3aToOpoB.

VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a M J1€30KCHpU0O03a), AHUcaxapuibl
(caxapo3a, JIaKT032a) U Mojaucaxapuabl (KpaxMall, INIMKOTEH, eJUTI0103a). buonornueckue
(GyHKIIUH yTIIEBOAOB.



Jlumuner: Tpurmuuepuasl, Gochonunuabl, crepouasl. ['uapogunbHo-TuaAPOHOOHDIE
cBoiicTBa. buonornueckue GpyHkimu aunuaos. CpaBHEHHE yTIIEBOAOB, OCIKOB U JIMIHJIOB
KAaK UCTOYHHUKOB 3HEPIUHU.

Hyxneunnossie kucnorsl: JJHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u pynkiuu JHK. Ctpoenue u ¢pynxuun PHK. Buast PHK. AT®:
CTpoeHHEe U QYHKIUH.

[utonorus — Hayka o kieTke. Knerounas teopus — npuMep B3aUMOJICUCTBUS UACH
1 (GaKTOB B HAYYHOM MMO3HAHUHU. MeTObl U3YUYEHUS KIECTKHU.

Knerka kak nenmoctHas xuBasg cuctema. OOIIMe NpPHU3HAKU KIIETOK: 3aMKHYTas
Hapy>kHass memOpana, mojekynbl JJHK kak renermyeckuii ammapar, cuctemMa CHUHTE3a
Oeka.

Tunel KJIETOK: 3yKapuOTHYecKas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckoil knetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKON
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKAa, TIJIMKOKAJIUKC, HX
¢ynkuun. Ilna3matudeckass memOpaHa, e€ cBoicTBa M ¢QyHKuuu. Lluromnazma u eé
opranouibl. OtHOMeMOpaHHble opraHou bl kinetku: JI1C, anmapat ['onb1Ku, TM30COMBI.
ITomyaBTOHOMHBIE OPraHOWIBl KJIETKA: MHUTOXOHAPHH, IUTacTUAbl. IIpoucxoxnaeHue
MUTOXOHJIpUM u miactua. Bunel miactua. HememOpaHHble OpraHouabl KIETKU:
pUOOCOMBI, KIETOYHBIA LIEHTP, LIEHTPUOIH, PECHUYKHU, KIYTUKH. DYyHKIIMH OPraHOUIOB
KJIETKHU. BKItoueHus.

Snpo — perynatopHblii 1eHTp KieTku. CTpoeHue sjapa: siaepHas o000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

IToptpets: A. Jleenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, k. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacripesiesieHue XUMUYECKUX DJIEMEHTOB B HEXHUBOM INPUPOJIEH,
«Pacnpenenenue XMMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubr u  cxembl: «lleproguyeckas Tabnuia XUMHUYECKHX 3JIEMEHTOBY,
«CTtpoeHue Mozekyybl Boabl», «buocunres Oenka», «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenne monexynsr ATy,
«CTpoeHrEe 3PYKapHOTUYECKOM KIETKW», «CTpoeHHe MXKMBOTHOM KIEeTKW», «CTpoeHue
pacTUTENbHOW KIIETKM», «CTpOEHHE MNPOKAPUOTUYECKOW KIETKM», «CTpOeHHE sAnpa
KIIETKI», « Y TIE€BOIABD, «JIunumapn.

O6opymoBaHue: CBETOBOM  MHKPOCKOI, OOOpyJOBaHHME i  TMPOBEIACHUS
HaOJI0/IeHUH, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, ’KUBOTHBIX
U OaKTepuaIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:



JlabopatopHuas padotra Ne 1. «/3ydeHune KaTaauTUIECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

JlabopatopHas pabota Ne 2. «M3yueHne cTpoeHUs KJIETOK PacTeHHH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMHUCAHUE.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTabomM3M. AccuMuUIANUS (TJIACTHYECKUNA OOMEH) u
TUCCUMUJIAIUS  (DHEPreTHUeCKuii O0OMEH) — JBe CTOPOHBI €IWHOTO MpoIecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHWsS BEIIECTB M HHEPrUd B TMOHUMAHUU
MeTabou3ma.

Tumnbr oOMeHa BeliecTB: aBTOTpOo(HBIM W rerepoTpodHbIi. Ponb ¢depMeHTOB B
oOMeHe BEIlIeCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas U TemMHOBas (a3bl Porocunresa. Peakiuu ¢doTocuHTE3A.
OddextuBHOCTh PoTOCHMHTE3a. JHAUCHHE (POTOCHHTE3A ISl KU3HU HA 3emiie. BrnusiHue
yCIOBUM cpeibl Ha (OTOCHHTE3 M CIOCOOBI TOBBIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUIA.

XeMocHuHTE3. XEMOCHHTE3UPYIolMe OaKTepruu. 3HAUCHUE XEMOCUHTE3a JIJIs )KU3HU
Ha 3emJe.

OHepreTuueckuii oOMEH B KIeTKe. PacrieruieHne BeEIIeCTB, BBIIECTIEHUE U
aKKyMYJUPOBAHHE SHEPIMM B KIETKE. DTambl JHEprerudeckoro obmena. [nukomnus.
bpoxenne u ero Buabsl. KHCIOPOJAHOE OKHCIEHHE, WIM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunrpoBanue. IPHEeKTUBHOCTh FHEPreTUYECKOr0 0OMEHa.

Peakiuu matpuunoro cuntesa. ['enetnueckas mnpopmanus u JJHK. Peanuzanus
reHeTH4ecKoi nHpopmaIuu B KiieTke. [ 'eHeTuueckuii Ko 1 ero cBorcTBa. TpaHCcKpUrims
— wmatpuunbiii cunte3 PHK. Tpancmsauus — OuocuHTe3 Oenka. DTambl TPAHCISAIHH.
KoaupoBanue amuHokuciot. Posb pubocoM B OMocuHTE3E OenKa.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropust oTkpeitust BupycoB (. .
NBanoBckuit). OCOOCHHOCTH CTPOCHUS M JKU3HEHHOI'O IIMKJIa BUPYCOB. bakrepuodaru.
bosie3nn pacrTeHuii, JKMBOTHBIX HW 4YEJIOBEKA, BBI3BIBAEMBIC BHUpycaMH. Bupyc
uMmmyHoaepuimuta yenoBeka (BUY) — Bo3oyaurens CIIM/la. OOpaTHas TpaHCKpUIIUS,
peBepTaza u unterpasa. [Ipodunakrrka pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, . U. Usanosckuii, K. A. Tumupsses.

Tabmumer w  cxembl: «Tumel nutanusy, «Merabomusm», «MHUTOXOHAPHUS,
«JHepreTuyeckuit  obMmen», «Xmoporact»y, «Dorocunresn, «Ctpoenne JTHK»,
«CtpoeHue u (QyHKUMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «l'eHeTHYecKHil Koy,
«Bupyce», «bakrtepuodarm», «Ctpoenwe u xkuzHeHHbIW 1wk Bupyca CIIN]a,
O6akrepuodaray, «Pemmkarus JTHK.

OOopynoBanue: Mmoaenu-anmmmkanuun «Ynasoenne JHK wu  tpanckpunumsy»,
«buocunres 6enkay, «CtpoeHue KIeTku», Mozesb cTpykTypsl JJHK.



Tema 5. PasMHOKeHUe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrneTouHslii UK, UK KU3HEHHBIA UK KIeTku. MuTepdasza u muros. [Ipoueccsi,
npoTekaromue B uHTepdaze. Pemnukanus — peakuus maTtpuyHoro cuHTe3a JIHK.
Crpoenue xpomMocoM. XPOMOCOMHBIA Ha0Op — KapHUOTHIL. JUIITOUAHBIN U TaruIouIHBIN
XpOMOCOMHBIE Habopbl. Xpomatunabl. l[luTonornyeckue OCHOBBI Pa3MHOXKEHUS U
WHJIUBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Henenne kietku — Muto3. Cragum muto3a. Ilpoueccel, nporcxoasmye Ha pa3HbIX
CTaJusX MUTO3a. BUONIOrnYecKuii CMBICH MUTO3a.

[Iporpammupyemasi rubenb KJIETKU — aromnTo3.

@opMbI pa3MHOKEHHSI OpraHuU3MOB: Oecrojoe u mojoBoe. Buabl OGecrnosioro
Pa3MHOXEHUS:  JIJICHWE  HAABOE, [OYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
crnopooOpa3oBaHHUE, BEreTATHBHOE pa3MHOXKEHHE. VCKycCTBEHHOE KIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYCHHE IS CEJICKIUU.

[TosioBOE pa3MHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meito3. Craguu menosa. [Iponeccel, mpoucxoasinne Ha cTaausx Meiosa. [loBenenue
XpomMocoM B merno3e. Kpoccunrosep. buosiornueckuii CMBICT U 3HAYEHHE MEHO03a.

["ameTorene3 — mpoiecc 00pa3oBaHMs IMOJOBBIX KIETOK y XUBOTHBIX. [lojoBBIE
JKeJe3bl: CEeMEHHUKM U sSUYHUKU. OOpa3oBaHHE M pa3BUTHE MOJIOBBIX KJIETOK — raMer
(cmepmaro3oui, SHUIEKIeTKa) — crepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
SMUUEKJIETOK U criepMaTo30ou10B. OmoaorBopenue. [laprenorenes.

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPUOHAIBHOE pa3BUTHE (IMOPHOTEHES).
Otarbl SMOPUOHATIEHOTO PA3BUTHS Y IO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJIISIINA,
opranorenes. [locTamOproHanbHOE pa3BUTHE. TUIBI MOCTIMOPUOHAIBHOIO PA3BUTHSL:
npsiMoe, HempsiMoe (JIMYUHOYHOE). BiusiHue cpespl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butne pacrenuii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «DoOpMbl  pa3MHOXKEHHS  OpraHu3MoB», «JlBoitHOe
OIUIOZIOTBOPEHUE y IBETKOBBIX pacTEeHUi», «BereraruBHOE pa3MHOKXEHHE PaCTEHHIN»,
«Jlenenue xieTku O6akTepuitn, «CTpoeHHE MOJNOBBIX KIETOK», «CTPOEHUE XPOMOCOMBI»,
«Knerounbii mukny, «Permmukamus JJHK», «Mutosy», «Meio3», «lIpsmoe nu Henmpsamoe
pazButue», «l'aMeToreHe3 y MIEKONHUTAIOUX M YeloBeKa», «(OCHOBHBbIE CTaJIUU
OHTOT'€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaThbl «CrniepMaTo3011bl
MJIEKOTUTAIOIIETOY, « SIUIIeKIeTKa MIIEKOMUTAIOIET0», « KapnoknHe3 B KJIeTKaxX KOpenika
JyKa», MarHuTHasg mozenb-ammmkanusa «Jlenenuwe xnerkm», monens JAHK, momens
MeTada3HON XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:



JlabopaTtopuas padota Ne 3. «Habmomenne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlaboparopHas padota Ne 4. «/3yueHue CTpOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropusa pas3Buths reHeTuku. Posib nuTONIOTMH M
YMOPHOJIOTUN B CTAHOBJICHUW T€HETUKH. BKiIam pOCCHUUCKHX W 3apyOEKHBIX yUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHETUKH (TMOpUI0JIOTMYECKU, HUTOrC€HETHUYECKU,
MOJIEKYJIIpHO-TeHeTHYeCcKui). (OCHOBHbIE TE€HETHMYECKHE TOHATHS. [ 'eHeTnyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpPEIIUBAHUMN.

3aKOHOMEPHOCTH HACJIEJIOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHnaenem.
MoHorubpuiHoe CKpenBaHue. 3aKOoH €IMHOO00pa3usi THOPHUIOB MEPBOrO MOKOJICHUS.
[IpaBwiio 1OMUHHPOBAHUS. 3aKOH PACIICIUICHUS NMPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TosHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JluruOpuaHOe CKpelMBaHue. 3aKOH HE3aBUCHMOIO HAcJIeOBaHUsl MPU3HAKOB.
[{utoreHeTuueckue  OCHOBBI  JUTHOPUIHOTO  CKpENIMBaHUS.  AHAIM3UPYIOLIEe
ckpenuBanue. Vcnonp30BaHWE AHATM3UPYIOMIETO CKPEIIMBAHUS JUISL  ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOe HacliejoBaHue mnpu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HACJIEIOBAaHNIO 'eHOB. HapynieHue cuersieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetuka mona. XpOMOCOMHOE OIpEAEICHUE MoJia. AYTOCOMBI U IIOJOBBIE
XPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbIe OpraHu3Mbl. HacietoBanue nmpusHakos,
CLEIUIEHHBIX C ITOJIOM.

N3meHnunBOCTh. BH/IBI N”3MEHYMBOCTHU: HEHACJIEACTBEHHAS U HACIEICTBEHHAsA. Poib
Cpelbl B HEHACJIEICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHUKAa MOIU(DUKATUMOHHOU
M3MEHUYMBOCTH. BapuanimoHHbIN psAa M BapuallMoOHHas KpuBas. Hopma peakuuu rprsHaka.
KonnuecTBeHHbIE M KAaueCTBEHHbIE MPU3HAKM KM WX HopMa peakuuu. CBoilcTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacnencrBennas, win TEHOTHUNWYECKAs, W3MEHYUBOCTh. KoMOWHAaTHBHas
M3MEHYMBOCTh. Mel03 U MOJOBOM MpolecC — OCHOBAa KOMOMHATUBHOM M3MEHUYMBOCTH.
Myraunonnasi u3MeHUMBOCTh. Kiaccudukanuss MyTanuii: reHHbBIE, XPOMOCOMHBIE,
reHoMHbple. Yacrota ¥ npuuMHBl MyTauuid. MyrtareHHsle  QaxkTophl. 3aKoH
TOMOJIOTUYECKUX PAIOB B HacleACTBEHHOU n3MenunBoctu H. Y. BaBuioga.

BuesnepHas HacneCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI T€HETHKU YEJIOBEKA:
reHEAIOTUYECKUH, ONM3HEIOBBIA, IUTOTCHETHUYECKUH, OMOXUMUYECKUN, MOJICKYJISIPHO-
reHeTnueckuii. CoBpeMEHHOE OMpEAeICHUE TeHOTUMA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAaHME, B TOM uucie ¢ noMmombo [II[P-ananusza. HacnencrBenHbie



3a00/ieBaHMsl ~ YeJOBEKAa: TEHHble  Oone3Hu, OONe3HM C  HACJIEICTBEHHOU
MIPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE 0Oo0se3Hn. CoMaThyeckHue M TIeHEpaTHBHBIC
MyTaiuu. CTBOJIOBbIE KiIETKU. [IpMHOMIBI 340pOBOro 0o0pas3a >KU3HHU, JUArHOCTUKH,
npopUIaKTUKA U JICYCHUS TIEHETHYEeCKUX  Ooje3Heil. Menuko-reHeTHYecKoe
KOHCYJIbTUPOBAaHHUE. 3HAYEHUE MEIUIMHCKON N'eHETHKHA B MPENOTBPALICHUU U JECYCHUU
T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JleMmoHcTpanuu:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®puz, C. C. YerBepukon, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubl U cxembl: «MOHOTHUOPUAHOE CKpEIIMBAHUE U €ro IUTOreHETHYecKas
OCHOBa», «3aKOH pPACIICIUICHHUS M €r0 LUTOTE€HETUYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpenBanuey, «lluTonornyeckue OCHOBBI JTUTUOPUIHOTO
CKpeILUBaHusD», «Melno3y», «B3auMoaeicTBHE alielIbHbIX TEHOBY, «I €HeTHUEeCKUE KapThl
pPacCTEHHI1, )KUBOTHBIX U YEJIOBEKa», «I €eHeTHKa Mmo1ay, «3aKOHOMEPHOCTH HACIEAOBAHNUS,
CUEIJICHHOTO C MOJIOM», «KapuOTHUIIbl YeloBeKa U )KUBOTHBIX», « BUIbI H3MEHYNBOCTIY,
«MonudukarmonHass u3MeHYUBOCTh», «HacnemoBanue pesyc-dakropa», «l'eHeTHka
rpymIn KpoBu», « MyTallMOHHASI U3MEHYUBOCTHY.

O6opynoBanue:  MoJeIU-anIUIMKauu  «MOHOTHOpUIHOE  CKpEIIMBAHUE),
«Henonnoe noMuHupoBaHuey, «urudbpuanoe ckpemnmBanuey, «[lepekpéct xpoMmocom»,
MUKpPOCKOII ¥ MuKpomnpenapaT «/lpozoduna» (Hopma, myTanuu (OpMbl KPbUILEB U
OKpackH Tena), repoapuii «I'opox moceBHONY.

JlaGopaTopHblie U NpaKTUHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yJabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

Jlaboparopnas pabora No 6. «M3ydenne Moau(PUKAIMOHHON HN3MEHUYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOW.

Jlabopatopnass pabora Ne 7. «Ananu3 wmyTanuil y Japo30uiibl Ha TOTOBBIX
MHUKponpenapaTrax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknuus Kak Hayka U IpoLecC. 3apOKICHUE CEJIEKINN U TOMECTUKALMS. Y UYCHHE
H. U. BaBunoBa o 1eHTpax MpOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTCHHIA.
[{eHTpbl TPOUCXOKIAEHUS TIOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOAbl CEJNEeKIMU. MacCOBBIM U HMHAMBUIAYAIbHBIM OTOOPHI B
CEJEKIMM pACTEHUH W KUBOTHBIX. OIleHKa J3KCTepbepa. bIM3KOPOICTBEHHOE
ckpenuBanue — uHOpuauHT. Yncras nunus. CKpemmuBaHue YUCTHIX JMHUN. [ eTeposuc,
uin tubpuaHas cwia. HepoacTBeHHoe ckpemmBaHue — aytOpuauHr. OTnanéHHas
rubpuauzamms U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 W IMOJy4YeHUE TMOJHUIUIONIOB.
JIoCTHKEHUS CEJIEKUMN PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.



broTtexHoIorHs Kak oTpacib MPOU3BOACTBA. | €eHHAas MH)KEHEepUs. DTallbl CO3JaHus
pexoMOuHanTHOM JIHK 1 TpancrenHsix oprann3moB. Kierounas nnxenepus. Knerounsie
KYJIBTYDBI. MUuKpOKIOHAIBHOE pa3MHOKEHUE PACTEHHUM. KiionnpoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE U
studeckue npodiembl. MO — reHeTHYeCKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toprpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.

Tabnuubl u cxembl: kKapTa « L{leHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hs KyIbTYPHBIX
pactenuity, «llopoabl HOMAIHMX KUBOTHBIX», «CoOpTa KYJbTYPHBIX PACTECHHI»,
«Otnanénnas rubpuauzanus», «Paboter akanemuka M. @. MBanosay, «Ilonurmmonausy,
«OObekThl  OmoTtexHosorun»,  «KieTtouHble  KyJbTypel W KJIOHHUPOBAHUEY,
«KoHcTpynpoBaHue 1 IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSKM IUIOAOB M KOPHEIIONOB JUKUX (OPM M KYJBTYpPHBIX
COPTOB pacTeHui, repoapuii « CelbCKOX03sIIICTBEHHBIE PACTECHUS.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypenst «OCHOBHBIE METOMBI M TOCTHKEHUS CEJIEKLIUHA PACTEHUN U KMBOTHBIX
(Ha CENEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO (DepMy, COPTOMCIBITATENbHBIM y4acTOK, B
TEIUIMYHOE XO35HCTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUHOT'O LIEHTPA)».

11 KUIACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpennochulKM BOBHUKHOBEHUS 3BOJIOLIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOpUS U
e€ MecTo B OMoJsioruu. BiusiHue 3BOMIONMOHHON TEOpUH HA Pa3BUTHE OMOJIOTHH U APYTHX
HayK.

CuaerenbcrBa sBoNOLMH. [[aIeOHTOIOTHYECKHE: TTOCIIEN0BATEIBHOCTD MTOSBJICHUS
BUJIOB B MaJICOHTOJOTMYECKOM JEeTOonucH, nepexoansie (Gopmel. buoreorpaduueckue:
CXOJICTBO U pa3zinyue ¢payH 1 GJiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOJICTBA MW  pa3duyusi SMOPHOHOB  pa3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTENIPHO-aHATOMMYECKHE:  TOMOJIOTWYHBIE,  AHAJIOTMYHBIE,
pyIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKHE:  CXOJCTBO
MEXaHU3MOB HaCJIEICTBEHHOCTH U OCHOBHBIX META00JUYECKUX MTyTeH y BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. J{apBuna. [Ipeanocbuikyn BOZHUKHOBEHUS JTapBHUHU3MA.
JIBIOKyIIMe CHUJIbI 3BOJIONMU BUJOB 1O JlapBuHy (M30BITOUHOE pPa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYPCOB, HEOIpeaenEHHasI 3MEHYUBOCTh, O0pH0a 3a CyIIeCTBOBAHNUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Bostonuu (CTI) u € 0OCHOBHBIE MOJIOKECHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.



JIBvokymue cuitbl (pakTophl) IBOIOIMN BUOB B IPUPOIe. MyTalMOHHBIN TTpoIiece
1 KOMOWHATHBHAS U3MEHYMBOCTH. [lomysainonHbie BOTHBI U Apelid reHoB. M3omsamus u
MUTpaIHs.

EctecTBeHHbI 0T00p — HanpaBisomMi GakTop sBomoIUuU. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCT,  OPraHU3MOB  Kak  pe3ylbTaT 3Bodiouuu. [lpumeps
MPUCTIOCOOICHNN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun u Bunoobpaszosanue. Kpurepuu Buma. OcHoBHBIE (HOpPMBI BUI000PA30BAHUS:
reorpauyeckoe, 3KOJIOTUIECKOe.

MakposBomorusi.  @opmbl  dBoTOUMU:  QUIETHYECKas,  JUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxneHne OT HeCHeHAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienualIn3anvs. ATanTUBHAS paAaLIUs.

JeMoHcTpanuu:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap,
2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emuie», «3apoJbllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepuxcy, «PopMbl O0OpHOBI 3a CYLIECTBOBAHUEY,
«EctectBennslit 0T00p», «MHOTroOOpa3ue cCoOpToB pacTeHuit», «MHorooOpasue mopon
KUBOTHBIX», «llomymsauuu», «MyTalMOHHAas HW3MEHYUBOCTB», «ApoMOp(O3bD»,
«anoamantanuny, «OO0mas nerenepanus», «JIBuxymme cuibl 3Bodonun», «Kapra-
cxema MapmpyTta mnytemectsus Y. JlapBuna», «bopnba 3a CyIIeCTBOBaHUEY,
«IIpucnocobaeHHOCTD OpraHU3MOBY, «"eorpaduueckoe BUI000pa30BaHUE,
«DKOJIOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpPACKH, HabOp
IJIOIOB U CeMsiH, KoJuieKius «lIpuMepsl 3alMTHBIX MPUCTOCOOJEHUM Y KUBOTHBIX),
Mozenb «OCHOBHBIE HAMPABIICHUS HBOJTIOIIUNY, 00bEMHAs MoJIeb «CTPOCHHUE TOJIOBHOTO
MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckast kaprta Mupa, KouieKuss «P@opMbl COXPAaHHOCTH MCKOMAEMBbIX
KUBOTHBIX M pacTeHui», Mozenb amnmaukanus «llepexkpéct xpomocom», Bla)XHbIE
npenaparbl  «Pa3BuTHe  HacekoMoro», «Pa3zBuTHe JIATYIIKH», MHKpoIpenapar
«/Ipo3oduna» (Hopma, myTaruu GOpMbI KPBUTLEB U OKPACKH Tela).

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(POJIOTHIECKOMY KPUTEPUIO».

Jlaboparopuass padora No 2. «Omnucanue NpUCTOCOOJEHHOCTH OpraHu3ma U e
OTHOCHUTEJIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM JKU3HU. HaydHble THUNOTE3BI
BO3HUKHOBEHUS KM3HU Ha 3emiie: aOMoreHe3 W MaHClepMusd. XHUMUYECKasl 3BOJIOLUSL.



AOUOTEHHBIN CHHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBLHOE
MOATBEPKACHUE XUMUYECKOM 3BOIIOIMHU. HavanbHbIe 3Tanbl OMOJIOrH4eCKOM 3BOJTIOLIMH.
I'mnoreza PHK-mupa. ®dopmupoBanHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoToKJIeTKU. [IepBbie KIETKH U UX 3BOIOIUA. POPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX
OpraHU3MOB.

Pa3Butne xu3Hum Ha 3emiie mo 3paM M nepuonaMm. Karapxeil. Apxelickas u
npoTepo3oiickas 3pel. [laneo3olickas 3pa U e€ nepuoabpl: KEMOPUNUCKUN, OPAOBUKCKUMI,
CHIYPUMCKHUN, JEBOHCKUI, KAMCHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30Kickas 3pa U €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas spa 1 €€ neproibl: aJIEOr€HOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTUKa KIMMAara M TEOJOTMYECKUX MpOLECCOB. (OCHOBHBIE JTalbl
ABOJIFOLIMU PACTUTEIHLHOTO M KUBOTHOTO MUpa. ApoMop(]o3bl y pacTEHUN U KUBOTHBIX.
[TosiBneHue, paciBeT ¥ BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKOro Mupa Kak oOTpaxeHue 3Boatound. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIBI OPraHU3MOB.

OBoyIOIMsA 4eNoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuThe NpeACcTaBICHHU O
ITPOMCXOKJICHUH 4YeJIOBEKa. MeToapl nm3ydeHus: aHTtponoresesa. CXoacTBa U pa3anyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIOBEKA.

JBrkymue cuibl (dakTopsl) aHTpororenesa. HacnencTtBeHHas W3MEHUYMBOCTh U
ecTecTBeHHBbIN 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HM, U3TOTOBIICHHE OPYAUN Tpyla,
MBILUIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH 3BOJIOLMHM 4YEJIOBEKA: ABCTPAJIONHUTEKH, YenoBek
yMenblid, YenoBek npAMoxosdimui, YenoBek HeaHIepTaIbCKHUM, UenoBEK pa3yMHBIN.
Haxonku #MCcKOmaeMbIX OCTATKOB, BPEMs CYIIECTBOBaHHS, O0JACTh PaCHpOCTPAHECHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaJionHasl (PKBaTOpHUalibHAs), MOHTOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKas).
YepThl MpHUCIOCOOIEHHOCTH MPEJACTABUTENEH UYEIOBEUECKUX pac K  YCIOBUSAM
CyliecTBOBaHMs. ENMHCTBO yenoBevueckux pac. Kpurrka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. /{apsuH.

Tabmuiel U cxembl: «BosnukHoBenwe ConHedyHOM cucteMbl», «Pa3BuTune
OPTaHUYECKOTO MHUpay, «PactutenbHas ~ KJIETKay, «KuBOTHast  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMeHHas CHUCTEMa OpPraHUYECKOTO MHPA»,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YeJIOBEKa M 4eJOBEKOOOpa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJEOHTOJOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/lpeBHenmme mwoam», «JpeBHune mroam», «llepBele  COBPEMEHHBIE  JIFOAWY,
«YenoBeueckue pacoh».



Oo6opynoBanne: mymspku «IIpoucxoxaeHue denoBekay (OFOCTBI aBCTPATIONMUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMaHbOHIIA), CICTKH WM U300paKeHHs] KaMEHHBIX
OpyAMii  TNEpBOOBITHOTO  YeloBeKa  (KaMHH-yommepbl,  pyouna,  ckpebia),
reoXpoHoJoruueckass Tabmuna, Koyekuus «@POopMbl COXPAHHOCTH HCKOMAEMBbIX
KUBOTHBIX U PACTCHUID.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

[Ipaktnueckas pabora Ne 1. «M3yueHne HUCKONAEMbIX OCTaTKOB pPACTEHHA U
KUBOTHBIX B KOJUICKLIUSX).

DKCcKypcust « DBONIOIMS OPraHMYECKOro Myupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIN
WJIM KpaeBeaUECKUM My3ei).

Tema 3. OpranusMbl 4 OKpy:KawIas cpeaa.

DKoJIOTHsSl KakK HayKa. 3aJadyd U pasfenbl AKOJIOrMu. MeToabl 3KOJOTHMYECKHX
HCCJIEOBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMsI OpraHuM3MOB: BOJAHAs, HA3eMHO-BO3YIIHas, IOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonornueckue  (akropel.  Kiaccudukanusa — skonorudyeckux — (paKTopos:
abnoTnyeckre, OMOTUUECKUE U AaHTPONOreHHbIE. J[efiCTBUE IKOIOTHYECKUX (DAKTOPOB HA
OpraHU3MBl.

AbGunotndeckue (GakTOphl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoOneHus: opraHu3MoOB K JEHCTBUIO abuoThyeckux (akTopoB. buosornueckue
PUTMBI.

buotnueckue dakropel. Buasl OMOTHYECKHMX B3aUMOJCUCTBUI: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaju3M,
KOMMEHCaJIU3M  (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAJIM3M, HEUTPAIU3M.
3HaueHre OMOTHYECKUX B3aUMOICUCTBHUH JIJIs1 CyLIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX
COo00IIeECTBAX.

DKOJIOTHYECKHE XAaPAKTEPUCTUKH MOMYJSIMU. OCHOBHBIE IMOKA3ATENH MOIYJISILUN:
YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, Murpanus. JuHamuka
YUCJICHHOCTHU MOMYJISIIUU U €€ peryJisiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmumsrt u cxembl: kapta «llpuponueie 30HBI 3emiun», «Cpeabl obuTaHuUs
opranuzmoB»,  «®ortonepuoauzm»,  «llomymauum»,  «3aKOHOMEpPHOCTH  pocTa
YUCJIEHHOCTU NOMYJSUUU UHDY30puu-Ty Penbkuy, «IIumiesbie nenm.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0CoOOCHHOCTH paCTCHUIN U3 Pa3HBIX
MECT OOUTAHUSD.

JlaGoparopuasi pabora No 4. «BnusHue cBera Ha pPOCT M Pa3BUTHUE YEPEHKOB
KOJIEyCay.



[Ipaktnueckass pabora Ne 2. «Iloacu€r mMIOTHOCTH MOMYJSAUUN Pa3HBIX BUIOB

pacTeHun».
Tema 4. Coo0111€CcTBA M DKOJOTHYECKHE CHCTEMBI.
CoobmiectBO  opranu3mMoB — OuonieHo3. CTpyKTypsl OHOIIEHO3a: BHUJIOBas,

npoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

DKoyornueckue cucTeMbl (3kocrucTeMsl). [TonaTre 06 3xocucTeMe M OMOTEOIIEHO3E.
OYHKITMOHATBHBIC KOMITOHEHTHI 3KOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopor BelecTB U MOTOK YHEPTUU B dKocucteme. Tpoduueckue (MUIIEeBbie) ypOBHU
skocucteMsbl. [IumieBbie nenu U cetu. OCHOBHBIE MOKa3aTelu dKOCUCTEMbI: Omomacca,
OPOAYKIMA. OKOJOTUYECKUE NUPAMHUIbL: MPOAYKIMH, YHUCICHHOCTH, OHWOMACCHI.
CBONCTBa 3KOCUCTEM: YCTOMYNUBOCTh, CAMOPETYJIALMSA, pa3BUTHE. CyKIECCHUs.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO WIIH
IIMPOKOJIUCTBEHHOTO Jieca.

AHTPONIOTEHHBIE BKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (dakrop ycrohuumBocTH 3kocucteM. CoxpaHeHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMII€.

VYyenue B. 1. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa ouochepsi.
Xupoe BemiecTBo 1 ero PyHkiuu. OcobeHHOCTH OUochephl Kak I100aTbHON SKOCHCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BeecTB 1 OMOre0XMMHUUECKUE UKIIbI 3JIEMEHTOB (Yriaepoja, a3oTa).
3oHABHOCTH OHOchepnl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuectBO B Omocdepe 3emiid. AHTPONOTECHHbIE HM3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

CocyuiecTBoBaHre TPUPOABI U yesoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak
OCHOBa yCTOHYMBOCTH Omocdepbl. OCHOBAa palMOHAIBLHOTO YMPABICHUS TPHPOIHBIMUA
pecypcaMu U WX UCToNb30BaHue. JocTkeHrst OMOIOTHU M OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «llumessie uenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobuiecTBay, «L{enu nutanusy», «IKonorudeckas nupamuaa», «buocdepa
U YEJIOBEK», «DKOCUCTEMA MIUPOKOIUCTBEHHOTO Jecay, « IKOCHCTEMa XBOMHOTO JIECa,
«buoneno3 Bogoémayn, «ArpoueHos», «lIpuMmepHble aHTPONOTE€HHbIE BO3JEHCTBUSI Ha
IPUPOY», « BaxkHEHIIIMEe NCTOYHUKY 3arpsI3HEHUS BO3/IyXa U TPYHTOBBIX BOI», «[louBa —
BaXKHEWIas cocTapisitomas ouocepsny, «DakTopsl Aerpagauu nousy, «llapHUKOBBIM
abdex», «DakTopsl PagMOaKTUBHOTO 3arpsisHeHHs Onochepw», «OOmas cTpykrypa
ouochepr», «PacmpocTpanenue xu3zHu B 0mocdepe», «O30HOBBINA dKpaH Onocheps»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpupoIe».



O6opynoBanue: Mojenb-amiIuKanus «TUnuuHble OMOLIEHO3bD», repOapuii
«PacturenbHble cooOuiecTBay, koiuiekiuu «buoneno3», «Bpenurenu BaKHEUIIUX
CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOdapud W KOJUICKIIMM PACTEHWW W JKUBOTHBIX,
NpUHAJIEKAIIME K Pa3HbBIM JKOJOTMYECKUM rpynmnaM ofgHoro Buja, KpacHas kHwura
Poccuiickoit @eneparuu, n300pakKeHUsl OXpaHsIeMbIX BUJIOB PACTCHHI U )KUBOTHBIX.

[IJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IIPOTPAMMBI 110
BUOJOI'MN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHHMA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTam
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINPE/CNICHUI0, Hajdu4yhe MOTHUBAIlMM K  OOy4YeHUI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTIOBBIMM  YCTAaHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KUZHEHHbIE TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AoCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUJIaMU U HOPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULMU JUYHOCTH, MATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlleCTBa, pacUIUpEeHHe >KHU3HEHHOTO



OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU ESITELHOCTH, B TOM YHCJIEC B YACTH:
1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE yYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW MISHTUYHOCTH, TATPUOTU3MA,
YBKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mnepea PoanHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaeiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIICCTBEHHBIX OTHOIIECHU;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

MOHMMAaHME U pealin3aius 3I0pOBOro u 6€301nacHOro oopasa xKu3HH (310POBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJTHSATH TaKyO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONICHHUE K IPUPOIC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYX aroUIEn Cpeibl;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CHOCOOHOCTH UCTIOIB30BATh MPHUOOPETaEMBbIe MPU U3YUYEHUH OMOTIOTHH 3HAHUS
M yMEHUs TpU pEHIeHHuH NOpoOJieM, CBSA3aHHBIX C  PalMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJNIOICHUE  MpaBWi  TMOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, OHOChephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJOTHUYECKHE MOCIEACTBHS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOMN EATETbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAaJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH NpodieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEeH BBIX0JIa U3 MIOO0ATBHBIX IKOJIOTHUECKUX MPOOJieM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHSI SIBICHUN OKPYXAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJy4YEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
pelieHus mpo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTbH OCYILECTBIIATH
MPOEKTHYIO M HCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOMIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
ydyeOHble JeHCcTBUS (MO3HABaTeNbHbIE, KOMMYHHUKAaTUBHBIE, pEryJSTHUBHbIE),
oOecrieunBaromme GopmMupoBaHre GyHKIIMOHATHBHOW TPAMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIMH  OOy4YaromMXCAd, CIHOCOOHOCTh OOy4YarOIIMXCA  MCIOJIb30BaTh
OCBOEHHbBIE MEKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKME 3HAHUSI U YHUBEPCAJIbHBIE
yueOHbIE IeMCTBUS B TO3HABATEIIBHON U COLIMAIBHON MIPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI INPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENNbHO  (OPMYyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(puUKali, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIC NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENeNITh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKUE MOHATUS Ul 00bsACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJBI;



CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MOJEJIbHBIE CPEICTBA IS IPECTABJICHUS CYIIECTBEHHbIX
CB36M M OTHOUIEHMH B H3Y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHBIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh aPTYMEHTHI IS JOKa3aTEIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANIM3UPOBaTh TIOJIYYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIEW, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KpUTUUECKH OLICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
OHoJ0rnyecKor HHPOopMaluu (CXeMbl, FpapUKH, THArPAMMBI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (u3Mueckue Hu
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HarJIsJHOCTH;

BIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS W 3alUTHl  WHOOpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0mmennme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TpesiaraeMoi
3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHA APYTUX YYACTHUKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ [IOCTMIKECHHIO: COCTaBJISATH IUIAH JICHCTBUM,
pacmpeienarh pojaud ¢ Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIMIA
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX IO OTHOUIEHUIO K JKMBOW IPHUPOE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;



BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBhl JPYTHX IIPH aHaJU3€ pe3yJIbTATOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npeamera «buonorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
NPUMEHEHUIO 3HAHUN B PA3jIMYHbIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHUMN:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTa3 (caMmOperyisiuusi), YpOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHbl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpa3us



IIPOUCXO0XKIEHUA KyJIbTYpHBIX pactenuii H. M. BaBuiioBa), onpenenars rpaHuLibl HX
NPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIUYUHAMHU, OOBSICHEHHE MOJYyUYEHHBIX PpE3yIbTaToB,
VICITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE J€JaTh BBIBOJIbI
HA OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYeCKOoro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIIen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 11
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJIE POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHATIHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE ONOIIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJ,
HOIMYJISIMSL, TE€HO(OH[, HSBOJIOLMS, ABWXKYLIME CHIIBL ((PaKTOpbl) HBOJIIOLIUH,
MPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHI000pAa30BaHME, SKOJOTHMUYECKHUE (DAKTOPHI,
IKOCHCTEMa, TMPOJAYIEHThI, KOHCYMEHTBI, pEAYyLEHThl, LENu IMHUTAHUS,
HKOJIOTHYECKAsl MUpaMuJIa, ONOreoneHos3, ornochepa;

YMEHHME WH3j1araTh OHOJOTMYECKHE TEOpPUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMHM), 3aKOHbl W 3aKOHOMEPHOCTU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeepuioBa, yuenusi o ouocepe B. 1. Bepnanckoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTHUYECKOTO SKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYYCHHBIX pPE3yJIbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSITHM, TEOPUIl U 3aKOHOB, YMEHHUE JI€1aTh BbIBOJIbI
Ha OCHOBAHHM IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pPA30BaHMS, MPHUCIIOCOOJCHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKUX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DJKOCHCTEMaX, AHTPOINOTCHHBIX H3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KaIOIINX JTFO/ICH, COOI0IEHUSI HOPM IPaMOTHOTO TOBEJICHHS B OKpY KaroIIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOLIYK0 IICEBJOHAyYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne HaumMmeHnoBaHue
(ungposBbie)
n/ pa3jiejioB U TeM Bcer  KoHTpOJIbH IIpakTHyeck
oOpa3oBaTe/ibHbIE
I NMporpaMmMabl 0 ble padoThI ue padoTbl
pecypchl
bubmuoreka [JOK
brnonorns xak
1 2 0.5 https://m.edsoo.ru/7f41c
HayKa 992
bubmuorexka [JOK
JKuBnIle cucTeMBl
2 1 https://m.edsoo.ru/7f41c
Y UX OpTaHu3aIus 992
XuMU4ecKun bu6mmoreka [JOK
3 COCTaB H 8 1 https://m.edsoo.ru/7f41c
CTPOECHUE KIIETKU 292
KusnenesarenpHO bubmmorexa [TOK
4 6 https://m.edsoo.ru/7f41c
CTb KJIETKH
292
Pa3zmHoxenue u
S —. bubnmuoreka [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 292
OpraHU3MOB -
HacnencrBenHoct but6mmorexa [IOK
6 b ¥ U3MEHYUBOCTH 8 15 https://m.edsoo.ru/7f41c
OpPraHu3MoB 292
Cenexus
bu6mmorekxa [IOK
OpTraHU3MOB.
7 3 https://m.edsoo.ru/7f41c
OCHOBEBI
292
OHMOTEXHOIOTHHI
bu6nmoreka [JOK
8 PeszepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBILIEE
KOJIMYECTBO

[TPOTPAMME

4 4
YACOB I10 3 0
I[TPOT'PAMME
11 KJIACC
No HaumenoBanu KosimuecTBo yacos DJIEKTPOHHbBIE
" e pa3IesioB (uudposbie)
n/ Becer  Kontpoabnbl  IIpakTHuecku
TeM oOpa3oBaTeJibHbIE
I 0 e padoThbl e padoThbI
NMPOrpaMMblI pecypchI
D BOJIOLHOHHA bubmuorexa [JOK
1 9 1 https://m.edsoo.ru/7f41lcc
s1 OMOJIOT S
4
Bo3nukHOBEHH
o 1 DASBITHE bubmuorexa [JOK
2 P 9 05 https://m.edso0.ru/7f4lcc
JKU3HU Ha
74
3emuie
Opranusmsl 1 bubmuoreka [JOK
3 OKpYy Karomiast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa u bubmuorexa [JOK
4 IKOJIOTHUECKUC 9 https://m.edsoo.ru/7f41lcc
CHUCTEMBI M
PesepBHOE bubmmorexa [JOK
5 P 2 https://m.edsoo.ru/7f41lcc
BpeMsl 74
OBUIEE
KOJIMYECTBO
34 0 2.5
YACOB 110


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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBOo 4acoB DIEeKTPO e
N Jara JIEKTPOHHBI
Koutpoar  IlpakTHuec nupposbie
n/  Tema ypoka Bce HU3Yy4YeH
I HbIE Kue st o0pa3oBaTejibHbIE
ro
padoThI padoThbI pecypchl
bubmuoreka [JOK
B https://m.edsoo.ru/86
HOJIOTHS B
! CHUCTEME HAYK 1 3e6l22
y https://m.edso0.ru/86
3e632a
Metonrnl
[IO3HAHUSA
SKUBOH
MIPUPOJIBIL.
IIpaxTrueckas
paGora Ne | bubnuorexa [JOK
2 Ve HB_ sar 1 0.5 https://m.edso00.ru/86
CHOIB30 366122
He pa3IuIHbIX
METOJIOB TIPH
U3YYCHHUH
OMOJIOTUYECKH
X 00BEKTOB»
Bbunonornyecku
bubmuorexa [JOK
€ CHCTEMBI,
3 S — 1 https://m.edso00.ru/86
pon 366564
H3y4deHue
XUuMH4YeCcKni
COCTaB KJIETKH. bubnmoreka [JOK
4 Boman 1 https://m.edsoo0.ru/86
MUHEpAJIbHEIE 3e674¢e
coJIx



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

benku. Cocras

bu6mmoreka [IOK

S) U CTPOCHHUE https://m.eds00.ru/86
0O€eJIKOB 3e6b72
DepMeHTBI —
OMOJIOTHYECKHU
e
KaTaJn3aTophl.
JlaGopaTopHas
paborta Ne 1 bubnmoreka [JOK
6 «M3yuenue 0.5 https://m.eds00.ru/86
KaTaJINTUYECKO 3e6b72
1 aKTUBHOCTH
¢depmeHTOB (Ha
npumepe
aMMJIa3bl WIN
KaTasasbl)»
bubmuoreka [JOK
YTI1eBobI.
7 Tumms: https://m.eds00.ru/86
3e6870
HyKIeHHOBbIC bubmuoreka [JOK
8 CHeroTEL ATD https://m.edso00.ru/86
3e6d5¢c
Hcropus n
METO/IbI
- bu6mmoreka [IOK
9 CTETKIL https://m.eds00.ru/86
3e6e88
Knerounas
TEeOpHs
Knerka kak
10 LIEIOCTHAS
JKHBasl CHCTEMa
Crtpoenue
AYKapUOTHUECK
O KJIETKH.
JlaboparopHast bubmuorexa [JOK
pabota Ne 2 https://m.eds00.ru/86
11 «3yuenune 0.5 3e6ff0
CTPOEHHS https://m.eds00.ru/86
KJIETOK 3e716¢
pacTeHui,
JKUBOTHBIX,

rpuboB U



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

OakTepuii o
MHUKPOCKOTIOM
Ha I'OTOBBIX

MHUKpOIIpenapa
Tax U UX
OIICAaHHUE»
OOMeH bubmuoreka [JOK
12 BEIIECTB WUJIH https://m.eds00.ru/86
MeTaboI13M 3e766¢
bubmuoreka [JOK
doTocHuHTE3.
13 X eMOCHHTES https://m.eds00.ru/86
3e7c98
DHepreTHueck bubmuoreka [JOK
14 . https://m.eds00.ru/86
1l OOMeH
3e7aae
KuzHeHHEIN
LUK KJICTKH.
JleneHnue
KJICTKH.
Murtos.
JlaboparopHas
paborta Ne 3 bubnunoreka [JOK
15 «Habmonenune 0.5 https://m.eds00.ru/86
MHTO3a B 3e7dc4
KJIeTKaxX
KOHYHKa
KOpeIlKa JyKa
Ha TOTOBBIX
MUKpOIIpenapa
Tax»
buocunTes
R S— bu6mmorexa [IOK
16 MATPHYHOTO https://m.edso0.ru/86
3e796e
CHHTE3a
Tpanciauus — bubnnoreka [JOK
17 OMOCHHTE3 https://m.eds00.ru/86
Oenka 3e796e
Heknerounsie bu6mmorexa [IOK
18 (bopMBI )KU3HU https://m.edso00.ru/86

— BUPYCHI

3e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

DopMeI https://m.eds00.ru/86
19 pa3MHOXEHHUs 3e81b6
OpraHu3MOB https://m.eds00.ru/86
3e831e
bubmuoreka [JOK
20 Meiio3 https://m.edso00.ru/86
3e7fda
OO6pa3zoBanue u
pasBuTHE
MOJIOBBIX
KIIETOK.
Onog0TBOpEH
ue.
JlaGopaTopHas bubmuoreka [JOK
21 pabota Ne 4 0.5 https://m.eds00.ru/86
«3yuyenune 3e81b6
CTPOCHUS
MTOJIOBBIX
KJICTOK Ha
TOTOBBIX
MUKpoOIIpenapa
Tax»
NunuBuayansx bu6mmoreka [JOK
22 0€ pa3BUTHE https://m.eds00.ru/86
OpPra’Hu3MoB 3e8436
I'enetnka —
HayKa o bu6nuorexa [IOK
23 HACIIEICTBEHHO https://m.edso0.ru/86
CTH U 3e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOC
™M
HaCIICIOBaHUS bubmuoreka [{JOK
24 MPU3HAKOB. https://m.eds00.ru/86
MounoruopuaH 3e8878
oe
CKpEIINBaHHE
iIKP;F:H?E:iI{{;:. bubnmoreka [JOK
25 https://m.eds00.ru/86
3akoH

HC3aBUCHUMOI'O

3e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

HaCJIEJOBAHMUS
IIPU3HAKOB

CreruieHHOE
HaCJIeJOBAHUE
MPU3HAKOB.
JlaGopatopHas
pabora Ne 5
«3yuenue
Pe3yJIbTaTOB
MOHOTHOPHUIHO
ro u
JTUTHOPUTHOTO
CKPEIIUBAHUS
y Ip030(HITBI
Ha FOTOBBIX
MUKpOTIpenapa
Tax»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/86
3e8c60

27

I'eneTnka
IoJia.
Hacnenosanmne
MIPU3HAKOB,
CIICIUICHHBIX C
TOJIOM

bubmuoreka [JOK
https://m.edso0.ru/86
3e8c60

28

29

N3MeHuYnBOCTE.

Henacnencrse
HHas
WU3MEHUYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuenue
MOAU(PUKAIIHO
HHOH
U3MEHYUBOCTH,
IIOCTPOEHNE
BapHallIOHHOT
0 psnau
BapUALlMOHHOMN
KPUBOW»
Hacnencreenn
ast
WU3MEHUYUBOCTb.
JlaboparopHas

0.5

0.5

bu6mmoreka [IOK
https://m.edso00.ru/86
3e8efe

but6mmorexa [IOK
https://m.edso0.ru/86
3e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

pabota Ne 7.
«AHnanuz
MyTalu y
Jp0o30¢ Ul HA
TOTOBBIX
MHUKpOIIpenapa
Tax»
Fenetika bu6mmoreka [JOK
30 1 https://m.eds00.ru/86
YyeJIoBeKa 368478
Pe3epBHbIit
YPOK.
O0600611IEHNE TT0
31 TeMe 1
«Haciencrsen
HOCTh 1
U3MEHYMBOCTh
OpPTaHU3MOBY
Cenekuus Kak bubmuoreka [JOK
32 HayKa " 1 https://m.edso00.ru/86
poiecc 3e9214
Metonn! u
JIOCTHKEHUS bu6mmoreka [IOK
33 CeJeKLUU 1 https://m.edso00.ru/86
pacTeHuil u 3e9214
JKUBOTHBIX
buorexHonoru bu6mmoreka [JOK
34 1 KaK oTpacilb 1 https://m.edso00.ru/86
NPOU3BOACTBA 3e9336
OBIIEE
KOJIMYECTBO
YACOB I1O 34 0 4
ITPOI'PAMME
11 KJIACC
N KoumnuectBo yacos Jlata DJIEKTPOHHBIE
Konrpoasr  IIpakruuec uupposbie
n/  Tema ypoka Bce U3YYeH
. ro HbIE KHe st o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypchl



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

DBOJIIOLINSA U

bu6mmoreka [IOK

METOEI €€ https://m.edso0.ru/86
HU3YUYCHUS 3ea20e
Hcropus
bu6nmoreka [IOK
pa3BUTHUSA
. https://m.edso0.ru/86
MPEICTABICHUI

00 PBOTIOLINH

3e9570

Mukpo3BooL
us

[Monynsiums kak
JJIeMEHTapHas
€MHULIA BUA
Y SBOJIOLINY.
JlaGopaTopHnas
pabora Ne 1
«CpaBHeHUe
BU/JIOB T10
MopdoJioruuec
KOMY
KPUTEPUIO»

0.5

bu6nmoreka [IOK
https://m.edso0.ru/86
3e9cle

bubmuorexa [JOK
https://m.edso0.ru/86
3e99c6

JBrxyiue
CHJIBI
(a1emMeHTapHBbIE
(baxTophl)
9BOJIIOLIUH
EcrecTBeHHBIN
0TOOp U €ero

¢bopmbl

bubmmoreka [IOK
https://m.edso00.ru/86
3e9da4

bu6nuoreka [IOK
https://m.edso00.ru/86
3e9ed0

Pesynbpratsl
HBOJTIOIUH:
pHUCIocoOsIeH
HOCTh
OpPraHu3MoOB U
BHUI000pa30BaH
ue.
JlaGoparopHas
pabota Ne 2
«Onucanue
pHUcnocoOsIeH
HOCTH
opraHusma u e€

0.5

bu6mmoreka [IOK
https://m.edso0.ru/86
3e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

10

11

OTHOCHUTEJIBHOT
0 XapakTepa»

Hanpasnenus u
My TH
MaKpO3BOJIIOLHU
"

Heob6patumoct
b IBOJIFOIMA

Hcropus
JKM3HHU Ha
3emie u
METOJIBI €€
M3y4YeHUs

I'mmroTe3sl
MPOUCXOXKICHU
s )KM3HU Ha
3emie

bu6nuoreka [IOK
https://m.edsoo0.ru/86
3edcle

bubnnoreka IIOK
https://m.edso00.ru/86
3eabab

12

PazButne
KU3HHU Ha
3emiie 1o 3paM
U [Iepuoiam

bubnuorexa [JOK
https://m.edso0.ru/86
3eabbe

13

OcHoBHbIE
JTarnbl
9BOJIIOLIMH
PacTUTEIBHOTO
U AKUBOTHOTO
MHUpa.
IIpaxTrueckas
paborta Ne 1
«3yuenne
HCKONAeMbIX
OCTaTKOB
pacTeHui u
KUBOTHBIX B
KOJUIEKLIHSX»

0.5

bubmmoteka [IOK
https://m.edso0.ru/86
3ea8bc

14

CoBpemeHHast
cucTema
OpraHUYeCcKOro
MUpa

bu6nuoreka [IOK
https://m.edso0.ru/86
3ea48e

15

DBOJIOTIHS
YelioBeKa
(aaTpOMIOTEHE3)

bu6nuoreka [IOK
https://m.edso0.ru/86
3eac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

16

JIBrokyue
CUJIBI

(paxropsr)
AHTPOIIOreHEe3a

bu6mmoreka [IOK
https://m.edsoo0.ru/86
3ead44

17

OCHOBHBIE
cragnuu
SBOJIIOIUN
yeaoBeKa

18

YenoBeueckne
pacel u
IIPUPOJHEIE
agarrTanunun
YyeJI0BeEKa

bu6nmoreka [IOK
https://m.eds00.ru/86
3eaea2

19

20

Pe3epBHbIit
YPOK.
O06o0061IeHuE 110
TEME
«Bo3HUKHOBEH
W€ U pa3BUTHE
JKM3HHU Ha
3emiue»

DKOI0OTUA KaK
HayKa

21

Cpensi
oOuTaHus u
IKOJIOTHYECKUE
(bakTopbl

bubnuoreka [IOK
https://m.edso0.ru/86
3eafec

22

Abunotnyeckue
(bakTopsbI.
Jlaboparopnast
paborta Ne 3.
«Mopdonorude
CKHUe
0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
oOUTaHUN.
JlaGoparopHas
paborta Ne 4.
«BnustHue
CBETa Ha POCT U
pa3BuTHE

0.5

bu6mmoreka [IOK
https://m.edso0.ru/86
3eb10e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

23

24

YEPEHKOB
KoJIeycay

buortnueckue
(hakTOophI

DKOJIOTHYECKHE
XapaKTePUCTUK
Y MOMYJISLIHH.
[IpakTnueckas
pabora Ne 2
«Ilogcuér
IUIOTHOCTU
MOy JISILIUI
pa3HbIX BUIOB
pacTeHui»

0.5

bu6nmoreka [IOK
https://m.edso0.ru/86
3eb348

25

Coo0mecTBa
OpPraHU3MOB —
OHOLIEHO3

bubmuorexa [JOK
https://m.edso0.ru/86
3eb46a

26

27

DKOJIOTUYECKUE
CHCTEMBI
(3K0CcHCTEMBI)

OcHoBHbBIC
IMOKAa3aTen
9KOCHUCTEMEL.
ODKOJIOTHYECKHUE
MU PAMUJIBL.
CBolicTBa
9KOCHUCTEM.
Cykueccus

bubmuorexa [JOK
https://m.edso0.ru/86
3eb46a

bu6nunoreka [IOK
https://m.edso0.ru/86
3eb5fa

28

29

30

[IpupoaHbie
9KOCHCTEMBI
AHTpPOIIOTE€HHBI
€ 9KOCUCTEMBI
buocdepa —
rio0anbHas
9KOCUCTEMA
3emin

bu6mmoteka [IOK
https://m.edso0.ru/86
3ebb5e

31

3aKOHOMEPHOC
™
CYIIECTBOBaHU
s 6rocdepsl

bu6nuoreka [IOK
https://m.edso0.ru/86
3ebd16



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

YenoseuyecTBO
32 B Ouocdepe 1
e
CocymiecTBoBa bubnmnoreka HOK
33 HUE NIPUPOJIBI U 1 https://m.eds00.ru/86
YeJI0BeUECTBA 3ebale
Pe3epBHbIit
YPOK.
O06006uIeHne
TEMBbI
34 «CooO1recTBa 1
u
JKOJIOTHYECKHE
CHUCTEMBD»
OBIIEE
KOJIMYECTBO
YACOB I1O 34 0 25
[TPOT'PAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

buonorus. 10 knacc. ba3oBslii U yriayOneHHbIN ypoBHU. YueOHuK / CuBoriazos B.
U, Aradonosa U. b. / 2021r.
buonorus. 11 knacc. ba3oBslii u yrinyOneHHbIl ypoBHH. YueOHuk / CuBoriazos B.
U, Aradgonosa 1. b. / 2021r.


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