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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEJICIICHHsI TOAXO0A0B K (OPMUPOBAHUIO COJEPKaHHMS YYEOHOTrO TIpeaMeTa
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJEP)KaHUs, PpPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJATOTOBKH BBIITYCKHHKOB, TTOJIOKCHHS 00 OOIITUX MENIIX U
MPUHIIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Owonornu, e€ 3HAYEHWW B TIO3HAHWHM KUBOW TIPUPOJABI W OOCCICUCHUHU
CYIIECTBOBAHUS YeEJIOBEYECKOTO 001ecTBa. COrjlacHO Ha3BaHHBIM TIOJIOKCHHSM,
OTIpeJICICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Tporpamma 1o OMoJIOTMH TaéT MPEICTABICHUE O MEJIAX, 00 O0IIeH cTpaTeruu
oOydeHHMsI, BOCITUTAHUS U Pa3BUTHS 00YJAIONMINXCS CPEACTBAMHU YYeOHOTO MpeaMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpenefieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IOCIeI0BaTeIbHOCTh
U3y4CeHHs y4eOHOTO MaTepraja ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMmme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmupoBaHUHU OCHOBHBIX BUJIOB y4eOHO-TT03HaBATEIbHOM
NEeATeIIbHOCTH/YUeOHBIX JACHCTBHM OOYyYarOIIMXCS 110 OCBOCHHUIO COJICpP)KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Y€HUW OWOJoruMu, Onarojapss 4emy B He
MPOCMATPUBAETCA HANPABICHHOCTh HAa Pa3BUTHE 3HAHWN, CBS3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYKAIOMIeH NPHUPOIAHONU cpee.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOTIOTUYECKIX TEOpPUH, a TaKXKe 3HAHUU O
CTPOEHUU JKHUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM 4HCIIe: MPO(QUIAKTHKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBAHUS SKOJIOTUUECKH IETIECO00Pa3HOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOJHOW CpEeAe, aHaIu3a BIIUSHUS XO3MCTBEHHOU
JESTEHPHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX M HCKYCCTBEHHBIX IKOCHCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buomorus» MpoANKTOBAHO HEOOXOIUMOCTHIO 00€CTICUeHUS YCIOBUH TSI PEIICHHUS



OJIHOM M3 aKTyallbHBIX 3a]a4 LIKOJIbHOTO OMOJOTMYECKOro o0pa3oBaHUs, KOTOPas
npeanoiaraer GOpMUPOBAHHE Y OOYHAIOUIUXCS CIOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOY4YaIOIIMXCA MNPEACTABICHUH O
HAay4YHOH KapTHUHE MHUpA, paciiupseT U 000OIIaeT 3HaHUS O >KUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd WU 3BOJIIOIMUH, CO3AET
yCIOBUS  JUIsi:  TIO3HAHWA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUIEHHUS, IEGHHOCTHOIO OTHOLIEHUS K dUBOUM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrneynBaeT ycioBHs Uisi (opMUpOBaHUS
WHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4YeOHOro MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, TMPEJICTABICHHOTO B IIpOorpaMMe IIO
ouosnoruu.

OT160p coxmepkanusi yueObHOro npeaMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YyeJoBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUYeCKOM naesrenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAaHUsA, KOTOPbHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOIOrMYecKoro 00pa3oBaHus.

CtpykTypupoBaHuE coOJEpKaHHUs y4eOHOro maTepualia B Iporpamme Io
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICJICHBI CIIEIYIOIIUE COAepKaTelbHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Ouonorunyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIIOLHS YKUBOU IPUPOABD, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



Henp u3ydenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHM3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KallluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAy4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AINH, BBIIAIOUINXCS OTKPHITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAHOBJIEHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa )KHUBOUW MPUPOIBI HA OCHOBAaHWUY 3HAHUH U OIBITA, MMOJYYCHHBIX IIPU U3YUCHUHU
OHOJIOTHH;

dbopmupoBaHue y oOydarmMXCs YMEHUH WIUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JEATCIIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS STHICCKHUX
HOPM P OPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHHS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHWM M YMEHUU B IMIOBCEIHEBHON JKM3HU JIJIS
OLICHKH MOCJIE/ICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIleH cpere,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SIBIsIETCSI OOsI3aTE€NbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
cocTaB npeaMeTHoN obsactu « EcTecTBEeHHO-HAayYHbIE TIPEAMETHI.

JI1st u3yuenus OMoOJOTUM Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B HeneIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HAy4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, /JIxx. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3SJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTBL. BoJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnMble 1 3aMEHMMbIE AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHH
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudeckue katanu3atopbl. CTpoeHne pepMeHTa: akTUBHBIN
LeHTp, cyOctpatHas cneuuduunoctb. Kodepmentsl. Burtamunbl. Otiauuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), TUucaxapuiabl
(caxapo3a, JakTo3a) W ToJHcaxapuabl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonoruyeckue GpyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnuuepunsl, Qocdomunuabl, crepouAbl. [ 'UIpPOPUIBHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJIE€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HICTOUHUKOB SHEPIUH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HyKJIeruHOBbIX KUCHIOT. Ctpoenne u ¢pynkuuu JAHK. Ctpoenue u ¢pynxnuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorus — Hayka o kietke. Kiierounas Teopust — npuMep B3auMOICHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas »uBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynbsl JIHK kak renernueckuit ammapar, cucrema
cUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYUS PACTUTEIBHOM, >XMUBOTHOW H
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHa, e€ cBolicTBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPUH, IUIACTHIBL.
[Ipoucxoxnenne MUTOXOHApWUM W TulacTua. Bunbl mmactun. HememOpanHbIe
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue siapa: suepHas 000JI0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel: «PacripeneneHre XuMUYECKUX 3JIEMEHTOB B HEKHUBOU IPUPOJIEN,
«PacnpenienieHne XUMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOE».

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenue dpepmenta», «Hyknennossie kucnotel. JJHK», «CTpoeHne MoIeKyIbl



ATO», «CTpoeHHE IYKapUOTHYECKOM KIETKW», «CTPOCHHE KUBOTHOM KIIETKN»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE MJid MPOBEACHHUS
HaOJIOJICHUM, HW3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PpPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «J3ydenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapatax U HUx
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BeIlIecTB, WM MeTa0oIn3M. ACCUMWIALNS (TUTACTHYECKUM OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboau3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIi. Ponb pepmenTOB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCHUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha OTOCHHTE3 M CIIOCOOBI TOBBIIIECHUS €T0
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIKUe OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuyeckuii oOMEH B KileTKe. PaclierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIIETKE. DTallbl SJHEPreTHUecKoro oomena. [ mukonus.
Bbpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIEeTKe. [ '€HETMYECKHI KOI W €ro
cBoicTBa. TpaHckpuniusi — Matpuunblii cuate3 PHK. Tpancnsuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O0OpaTtHast ~ TpaHCKpUNIus, peBepraza W  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckuii, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «[ eHeTuueckui Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiM >KU3HEHHBIM LMK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunionaHBId W TAaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUJIBI.
[{uTosmornueckue OCHOBBI Pa3MHOXEHUS W HUHIAMBUAYAIBHOI'O  Pa3BUTHSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOIOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbI pa3MHOKEHHSI OPTAaHU3MOB: OECIoyioe U MmoJioBoe. Bubl Gecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK y IKUBOTHBIX.
[TomoBbie kene3bl: ceMEHHUKH W SUYHUKWA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30u], SHIEeKIIeTKa) — CIepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIIBHOTO PAa3BUTHUSI Y MO3BOHOYHBIX >KHMBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTII, MUKpOTIpEnapaThbl «CriepMaTo30U/ bl
MJICKOIUTAIOLIETO», «SMIEKIeTKa MieKonuTaromero», «Kapuoknnes B KieTkax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIUIKanus «/lesenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHast pabota Ne 3. «HaOmromenume muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum renetuku. Victopus pa3BuTus reHeTUKU. Ponb muromoruu
U SMOpHOJIOTMM B CTAaHOBJICHWU TEHETHKHU. BKIan pOCCHUUCKHX U 3apyOeiKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHsA. [ eHeTn4eckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHaenem.
MonHorubpuaHoe CKpemMBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIleIIeHHs TpU3HakoB. ['unoresa
YuCTOTHI raMeT. [1oyIHOE 1 HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTs1 OTIpEeNIeSIeHHs] TEHOTHUIIa 0COOU.

CueruieHHOe HaclieloBaHue npu3HakoB. Pabora T. MopraHna no cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHne cuernieHnsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHUE KapTHhl.



I'enetrnka mosia. XpoMOCOMHOE OIpeAeeHUE Noya. AyTOCOMBI U TOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIIJICHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuamoHHbIN psij ¥ BapuallmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 u TOJIOBOM mpolecc — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalnuid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HacaeACTBeHHOU n3menunBocty H. 1. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA. CoBpemMeHHOE ONPEJICIICHUE F€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJOBEKa: TCEHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHUUMBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

[loptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmwurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYEeCKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudpuaHoe ckpemubanuey, «l{uTomorndeckue 0CHOBBI JUTHOPUHOTO
CKpemuBaHus», «Meino3y, «BzaumoaencTBue auieabHbIX TEHOBY, «l €HEeTHYECKHE
KapThl paCTeHHUH, >KUBOTHBIX M 4elIOBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojoM», «KapuoTumbl yemoBeka M >KMBOTHBIX),
«Bugsl m3MeHUnBOCTHY, «MoaudukanuonHas H3MEHUYHBOCTHY», «HacmemoBanwme
pesyc-bakTopay, «I'eHeTuka rpymn KpoBu», «MyTarmoHHas HU3MEHUUBOCTH.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPUIHOE CKPEITMBAHUEY,
«Henonnoe nomunupoBanuey», «Jlurubpuanoe ckpemupanuey, «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKpotipenapaT «Jpozoduna» (HopMma, MyTaruu GopmMbl
KpPBUIBEB U OKPACKU TeNa), repOapuit «I'opox moceBHOM».



JlabopaTopHbie U IpakTHYEeCKHE PAdOTHI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpOMpENnapaTax».

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHaiu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOMpEnapaTax.

[Ipaktuueckass pab6ora Ne 2. «CocTaBieHWEe U aHaJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaeHUe CEJEKIMH U TOMECTHUKAIIUS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCXOXKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl mpOUCXO0XKIEHUS JOMAIIIHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpoICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepos3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 U MmojiyueHue
NOJIMIUIONAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WH)KEHEpHUs. OTalbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
nHxeHepus. Knertounbele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  npobimembl. MO -  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmutet u cxembl: kKapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHONOTUW», «KileTouHble KynabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHEIIIIOI0B JUKUX ()OPM U KYJIBTYPHBIX
COPTOB pacTeHu, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHHS.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJABI M JOCTHKCHHUS CEJICKIUM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE  XO3SMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI O0HOJIOT US.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujerenbcTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTMYECKONW JIETOMUCH, TEPEeXOaHbIe (OPMBEI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gjaop MaTepuKOB U OCTPOBOB.

OMOpHUOTIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3MOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pPyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCExX
OpraHU3MOB.

OpomonmonHass Teopus Y. JlapBuna. IIpeanochbUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpEAeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBosironnu (CTI) u e€ 0oCHOBHBIE TOJIOKEHMUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBxymue cuibl ((paKkTophl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U JpEud
reHoB. M30as1ust U MUurpanusi.

EctectBenHbii oTOOp — HampaBisomuid  Qakrtop dBomonuu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHK:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuUaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paydalusl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbllu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOpP», «MHOroodpasue copToB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanun», «OOIIas aereHepaiusy,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapuipytra nyrtemectBus U.
HapBuna», «bopbba 3a cymectBoBaHue», «IIpucrnocoOJEeHHOCTh OPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alUTHBIX TPUCITIOCOOJIEHUN Yy
KUBOTHBIX», MOjeib «OCHOBHBIC HANpPaBJICHUSI BOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoyeKius «@DOpMBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanusa «llepekpéct
XpOMOCOMY», BIIaXKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JIATYIIKNY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTEEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnoco0IeHHOCTH Opranu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOKIEHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMSI. AOUOTEHHBI CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MNPOTOKJIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so030iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUI, MEJOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIMMAaTa U TeOJOTMYECKUX IMpoueccoB. OCHOBHBIE ATallbl
ABOJIOLIMKM PACTUTEIBHOTO M KHUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHNE, paCUBET M BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHE 3BOJIOIUU. (OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHuii o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. Cxoactsa
pasyinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JIBwxyriue cuiibl (pakTopsl) aHTpororenesa. HacinenctBeHHas KI3MEHYHUBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TpYJla, MBILUIEHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKuh, YemoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, 0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeueckne pacbl. OcHOBHbIe  OOJbIIME  pachl:  €BpOINEOUIAHAsS
(eBpasmiickasi), = Herpo-aBCTpajJioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHCcTpanuu:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEeYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHMYECKOTO MUpPay,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YENIOBEKA W YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE TN, «HenoBedeckue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAHH MEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOIIEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPAaHHOCTU MCKOMAEMBbIX )KMBOTHBIX U PACTEHUIN.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIM WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3afaud ¥ pa3feibl 3KOJOruu. MeTobl SKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxkTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoB K  JEMCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonoruveckre puT™Msl.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHSA,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPaIU3M.
3HaueHUE OWUOTHYECKUX B3aUMOJICHUCTBHM [JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. JJlnHaMuka 4ucIeHHOCTU MOMYJISIUU U €€ perysius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuel 1 cxembl: kapra «lIpupoansie 30ubI 3emin», «Cpenbl oOUTaHUS
opranu3zMoBy», «®Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLNUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHasl, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkoyioruyeckre cucteMbl (dkocucTembl). llonsitue 00 »dKkocucreme u
ouoreonieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBI. [TunieBbie 1ienu u cetu. OCHOBHBIE
MOKAa3aTelM 3KOCHCTEMBbI: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE NHPAMUJBIL:



MPOAYKIIMHM, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM: YCTOMUYHUBOCTH,
camoperynsuus, pazsutue. Cykueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOocTH OHOcPephl Kak
r00ansHOM 3KOCUCTEMBI. J[MHaMUueckoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKJIBI DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKHUE TTPOOTIEMBI.

CocymecTBoBaHM€ MPUPOIBI U yenoBeuecTBa. CoxpaHeHue OuopazHooopaszus
KaKk OCHOBa ycroilunmBoctH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
NPUPOJHBIMU PECYypcaMu U MX UCIOJIb30BaHUE. JlocTuKeHUs: OMOJOTHN U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos BogoéMa», «ArponeHo3», «lIpumepHbie
AHTPOIIOT€HHBIC BO3ICHUCTBUS HA IPUPOAY», « BakHENIIME UCTOYHUKH 3arpA3HECHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeilmas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  nouB»,  «llapaukoBelii  addexT»,  «DakTOpHI
pPaANOAaKTHBHOTO 3arps3HeHuss Oumocdepb», «OOmas crpykrypa Ouochepsn,
«Pacnipoctpanenne xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunuaable OMOIEHO3bI», TepOapwHii
«PacturenpHbBIe COOOIIECTBAY, KOUICKIINHA «bHoIeH03», «BpeauTenu BaXKHEHITNX
CEIBCKOXO03IMCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUICKIIUU PACTEHUN U KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTUYECKUM TpyIinaM ogHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, H300paKEHUSI OXpPAaHSIEMBIX BHUIOB pAaCTCHUH U
KUBOTHBIX.



IVNTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHUA  I[IPOI'PAMMLBI 110
BNOJIOT N HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJCIICHHIO, HaJuYue MOTHBAlMM K OOYy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMS MpenmeTa «bhoJorus» IOCTUTaloTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPYJAa U CTAPIIEMYy MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIIHNX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH, YBaKEHHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Y4YeOHBIX M T[IO3HABATEJbHBIX 3ajJlad, BBINOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUS] K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakIaHCKOW UIEHTUYHOCTHU, TAaTPUOTU3MA,
YBa)KEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTHU nepen PonuHo, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM A3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTedecTBa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HaponoB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIYyYHS:

NMOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MTPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryispHas (Qu3nyeckas aKkTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMpPaBWI HWHAUBHUAYAJIBHOTO M  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AKTHMBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud € Pean30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) IKOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTMYECKHU 11€J1eCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH MCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COOMIOJICHHE  MpaBWJ  TOBEACHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsnl);



AKTUBHOE HEIIPUATHUE NEHUCTBUM, IPUHOCAILUX BPE OKPYXKAIOIIEH IPUPOJHON
cpene, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHITHBIE SKOJIOTHUECKHE MOCTIEACTBHS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HAJIMYHE Pa3BUTOTO HKOJIOTUYECKOTO MBIIIICHUS, SKOJIOTHUECKON KYIbTYPHI,
OTIbITa JeSITeTbHOCTH IKOJIOTUYECKOM HaTpaBIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAaThCS MMM B TIO3HABATEIHHOW, KOMMYHUKATHBHOM W COIMAIIBHOMN
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON EATEIHHOCTH YKOJIOTUYECKOM
HaAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W UYWTATEJIBCKOH KYyIBTYpPHI KaK CpElCTBa
B3aMMO/ICHCTBUS MEX/TY JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue crenupukn OWOIOTUM KaK HayKd, OCO3HAaHHA €€ poiu B
(GOPMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEJIOCTHOTO
Npe/ICTaBleHusT 00 OKpYXKAIoIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YEJOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pemiaTh PeCcCypcHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TOJYYEHUH OMOJOTMUECKUX 3HAHUH B LEIIX
NOBBIIIEHUS OOIIEeH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB MO3HAHMS, UCTOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMmble 3HAHMS /I aHajdu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
UMEIOIINXCS JAHHBIX C IENIbIO MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
perieHust mpo6yieM B PeabHBIX )KU3HEHHBIX CUTYaLIUsAX;

OCO3HAaHUE LEHHOCTH HAYYHOW [EATEIbHOCTH, TOTOBHOCTH OCYILECTBISTH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO EATENbHOCTh MHAUBUAYaIbHO U B TPYIIIE;



FOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHMIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PCHUS OO0YJAIONTUXCS
MEXTUCIUIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIe JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIbHOMN
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COLIMAJIBHOM MPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IPOTrpaMMbl CPEIHETOo O0OIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPHU OCBOCHHWM 3HAHWUU MPUEMBI JIOTHYSCKOTO MBIMIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENENIATh IIeN JACATEILHOCTH, 3ajaBas MapaMeTpbl W KPUTCPUHU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThl ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUN
YKABOU IPUPOJBI;

CTPOHUTH JIOTHUCCKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
aQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSITh CXEMHO-MOJICIBHBIC CPEJICTBA JUIS MPEICTABICHUS CYIISCTBECHHBIX
CBS3¢ W OTHOIICHHM B M3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TaKKe
MPOTHBOPEYHMI Pa3HOr0 poja, BBIABICHHBIX B Pa3JUYHBIX HH(POPMAIMOHHBIX
HMCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJMHUPOBATH U BHITIOJIHITH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HCCIIEIOBATENILCKON U TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHU  paspelieHus mpodsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HaHUS, €Tr0 MHTEPIpETalNi, NPeoOpa30BaHUI0 MU TPUMEHEHHIO B YYE€OHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadylM B 00pa30BaTENbHOM
JESITEBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIJIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANMM3UPOBATH TIOJNYYCHHBIE B XOJE€ PEIICHHS 3aJadyd  pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh LIEJICHANPABICHHBIN MOUCK IMEPEHOCa CPEICTB U CHOCOOOB
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, OMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpPMAIUU (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpatype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEepHeTe), aHaIM3UpOBaTh
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;



dbopMynupoBaTh 3ampoChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU MOUCKE U
otOope Ouonornueckoit MHGOpMaILUU, HEOOXOIUMON ISl BBIMIOJIHEHUS YYEOHBIX
3a/1ay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  MPEICTaBICHUS
ouosiornueckoit nHbopmanuu (CXemsbl, rpaduKy, AUaArpaMMbl, TAOIHUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Oouosiornueckor uHGOpMALME: NPUMEHATh XUMHUYECKHEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (OpMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TIpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMUECKHE  CPEIICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCceX cdepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JAaJIora Uin JUCKYCCUM);

pacno3HaBaTh HeBepOajdbHbIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYATBbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKI0r0 YJIeHA KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacupenensaTh poiau € YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaThb pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNbTAT 1O pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHHWBATh WJEW C TO3UWLIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHUE B PAa3JIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTWYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHX 3HAHUN I1IE€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSAX M MOCTYNKAaX MO OTHOIIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh IO3HABATEJIBHYIO NI€SITENBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/7auu B 00pa3oBaTeIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEILHO COCTABIIATH IJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKONH SPYIUINH B
pa3HbIX 00JIacTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHU)KECHHIO;

MPUHUMATh MOTHBBI M AapryMEHThl APYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeSTENbHOCTH;



3) npuHsiTHE ce0sl M IPyrux:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATCIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIlUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABJICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OPraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlCHUE YHEPTUN),
romMeoctad (CamMoOperyisiiusi), YpOBHEBas OpraHW3allMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajdbHAs JIOTMAa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE YXUBBIX CUCTEM, IMPOIIECCOB W SIBIICHUM, OpraHu3alus U IpPOBEICHUE
OMOJIOrMYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXKJy HCCIEAYEeMbIMH BEIWYMHAMH, OOBSCHEHUE TMOJYUYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIICISTh CYIIECTBEHHbIC MPU3HAKUW BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: 0OMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPIruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIBHOTO Pa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 obecrieueHus O€30MacHOCTH CBOEro 3/0pPOBbS U 3[0POBbS
OKpPYXAaIOLUX JII0eH, COOMI0IEHNS HOPM IPaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHUE HEOOXOJUMOCTH MCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSt PalMOHAILHOTO
PUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYeCKHEe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIIUU, HAYYHO-TIOMYJISpHbIC
MaTepHalbl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OnooruuecKyro UH(pOpMaIri0 U3 HECKOJIbKMX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

yYMEHHUE PaCKpPbIBATh COJIepKaHne OMOJOTUUECKUX TEPMUHOB U MOHATHI: BUJI,
MONYJISIUSl, TeHO(OHI, SBOJIIOIMUS, ABUXKYIIHE CUIbI ((aKTOpbl) SBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHYecKue (HaKTophl,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYECKas mupamMuia, OnoreoreHos, onocdepa;



yMECHHE W3JIaraTh OWOJIOTHYECKUE Teopu: (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapiieBoro cxoncrtsa K. M. baspa, uepenoBaHusi rinaBHBIX HampaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. U. Bepnaackoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOILECCOB U SIBICHHM, OpPraHu3amus W IMPOBEIACHHUC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBHIKEHUE THITIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCICAYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3yIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIbI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYSCKHUX
00OBEKTOB: BHUIOB, TMOMNYJSALHWA, MPOIYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJECICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OPraHM3MbI, IIEpPEHOCA
BEIIECTB M IIOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOT€OXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OHUOJIOTMYECKUX
IPOIIECCOB M ABJICHUM, JUISl MPUHATUA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HA C 1EeJpl0 oOecrieueHusi O€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
OPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU /ISl PAlIMOHATBFHOTO TIPUPOIOIIONIb30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MEpEeHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIETH TUTaHUs );

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nMpu paboTe ¢ yueOHBIM U JaOOPaTOPHBIM 00OPYIOBAHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIO0ATBHBIE  DKOJOTHYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHMCHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOrMYECKyt0 MHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUWHBIN anmapaT OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI B UX OpraHu3aIus 1 bubamorexa [IOK
p 8 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOEHUE KIETKH 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE ¥ UHAMBUYAJIbBHOE Pa3BUTHE bubmuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 BOFOIHOHHAS CHOTOTHA | 1 https://m.edsoo.ru/7f4lcc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraH3Mbl # OKpYKAkoUIas cpea ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NI: lp«I/ICHOJ'III))SOBaHI/Ie a;mqﬁmx 1 0.5 bubmorexa IOK
) P ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yUCHUHU
OMOJIOTHYECKIX 0OBEKTOBY
3 buonornueckue cucTeMsl, 1 bubnuorexa [JOK
MPOILECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
XuMHYEeCcKui cocTaB KieTku. Boaa bubnuorexa [JOK
4 1
Y MUHEpaAJIbHBIE COJIA https://m.edso0.ru/863e674e
bubmuoreka [JOK
5 benku. CocTaB u cTpoeHue 6ei1KoB 1 httos://m.eds0o.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKOU aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JIunuael 1 Bubmiorexa OK

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
Kkietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BEILECTB KIIH META00MH3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo0.ru/863e7dc4
KOHYHMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6nocuHTe3 6enka bubmmorexa [JOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
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

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edsoo0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HAaCJEACTBEHHOCTH U bubmorexa HOK
g https://m.eds00.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmorexa HOK
P ] pr https://m.edso0.ru/863e8878
CKpeIllBaHKe
UTHOPUIHOE CKPEIMBaHUE.
25 };[aKOH iefaBHcmfo:; bubmmorexa [JOK
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
26 npusHakoB. JlJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUHOTO U AUTUOPUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

CKpELIMBaHUA y APO30(HIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bu6mmoreka [{OK
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnuoreka [JOK

28 . 1 0.5
MO (DUKAITMOHHOM U3MEHYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BApUALIMOHHOMN KPUBOI»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaM3 MyTanui y Apo30Quisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIIapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.edso0.ru/863e8d78
PesepBubiit ypok. O6001eHIE TIO

31 teMme «HacnencrBeHHOCTh U 1
M3MEHYUBOCTh OPraHU3MOBY

bubnuoreka [JOK

32 Ceneiua Kkak HayKa 1 npouecc 1 https://m.edso0.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpoaprre | Hpaxririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pasBuTHs NpeacTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mitipoososmions L https://m.edsoo.ru/863e9cle
[omynsius kak seMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa [IOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) FBOJTIOLUH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBenHbIit 0TOOP ¥ €10 GOPMBI 1 htts://m.edsoo.ru/863e9edo
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETFHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 METO/bI €€ U3Y4YECHUS

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emMiie Mo spam bubnuoreka [JOK

12
U IEPHOIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATArbl YBOJTIOIUN
PacCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJIIEKLIHASIX»

14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOLINS YeJI0BEKa bubnuorexa [JOK

15
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK

16
aAHTpOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa

18 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
ajanTaluy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHHE 10

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIorus Kak HayKa



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

Cpenbl 0OUTaHUS U SKOJOTHYECKUE

bubmuoreka [JOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue GakTOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonorudyeckre 0COOEHHOCTH

22 paCTSfoI U3 Pa3HBIX MECT 0.5 bubnuorexa LIOK

https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK

23 buotnieckue gaxropet https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta

24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»

o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 3KOCUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupoansle 3KOCHCTEMBI

29 AHTpPOIIOT€HHBIE KOCUCTEMBI

30 buocdepa — rinodanbHas bubnuorexa [IOK

3KOCHCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsl https://m.edsoo0.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600meHIE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 95

[TPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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