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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OINpeJeNeHHs] MOAX0I0B K (POPMUPOBAHUIO COJEpKaHUS y4eOHOro mpeaMmera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJIEH, COAEp)KaHusA, pe3yJbTaTOB OOy4YeHus U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX
HEeNsX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6bmiero oOpasoBaHus B Poccuiickoit ®epeparuu, a Takke
MOJIOXKEHHUsI 0 cnenrduke Ouogorun, €€ 3HaueHU! B TIO3HAHUU KUBOU TIPUPOIBI
u oOecreueHnr CYIIECTBOBaHHUs uyenoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBI IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T NpeACTaBICHHE O IendX, 00 oomen
CTpaTeruu OOY4YeHHUs, BOCIUTAHHS M PaA3BUTUS OOYYAIOIIUXCA CPEIACTBAMHU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypY, pachpeieiieHne Mo pas3ieaM M TeMaMm,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuana c
yaéTOM  MEXKIPEAMETHBIX U BHYTPUNPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYatOIINXCS.

B mporpaMmme 1m0 OWONOrMHM TakKe YYUTHIBAIOTCS TpeOOBaHHS K
IJIAHUPYEMBIM JTIMYHOCTHBIM, METANpPEeJAMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOydeHuss B (GOPMUPOBAHHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00YyYaroNIMXCsl 1O OCBOCHUIO COIEpP>KaHUA
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo Owomorumm (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peann30BaH MPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHH, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HAMpaBIEHHOCTh Ha pa3BUTHE 3HAHHM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[IEHHOCTHBIX ~ OpPUEHTAllMd  JUYHOCTH,  OKOJOTUYECKOTO  MBIIUICHHUS,
NpEeCTaBIEHUH O 3J0pOBOM oOOpa3e JKU3HU W OEpekHbIM OTHOIICHHEM K
OKpyXaromen npupogHor cpene. lloatomy Hapsany ¢  uU3ydeHHUEM
0OIIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B
nporpaMMe Mo OHOJIOTMM YJEJICHO BHMMAaHUE HMCIOJB30BAHHUIO TMOJYYEHHBIX
3HAHWM B MIOBCETHEBHOW KU3HU JIJIS1 PEIICHUS MPUKIAIHBIX 3a/1a4, B TOM YHUCJIE:
npopUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUN  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00pa3HOT0 TOBEJECHUS B OKpYXAIoled NPUPOMHON Cpele, aHalu3a
BIIUSHUS XO35MCTBEHHOM AEATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCHIECHHE BHUMAaHUS K  IPUKIAJIHOU
HalpaBJIECHHOCTH  y4yeOHoro  mnpeamera  «buonorus»  MNPOAUKTOBAHO
HEOOXOIMMOCTHIO O0ECTICUEHUST YCIOBUM NIJIsi PEIICHUS OJTHON U3 aKTyallbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas Mpearnoaraet
dbopMupoBaHUE Yy 00YJAIOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE CpemHero oOIero oOpa3oBaHUs 3aHMUMAET BAKHOE
mecro. OHa obecrieunBaeT HOPMUPOBAHHUE Y OOYYAIOIMIMXCS PEJCTABICHUI O
HayYHOI KapTHHE MUpPA, PACIIUPSET 1 000011aeT 3HaHMUs O KUBOH IpHpoze, ed
OTIMYMUTCIBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3ALUU W DBOMIOLNH, CO3MAET
YCJIOBUSL  JUJIsl: TO3HAHUS 3aKOHOB JKMBOM  MHpuponbl, (hopMupoBaHus



(YyHKIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3[0pPOBOTO M Oe30omacHoro obpasa
KU3HHU, DKOJIOTHYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIICHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonbimoe  3HaueHue  OMONOTHA  HMMEET  TaKKe Uil pelleHus
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/Jady CpeAHEro oOumero ooOpa3oBaHMs,
coruanu3anuu odydarouuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TSt dhopmupoBaHus WHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYpPhI, CIOCOOCTBYET
WHTErpauu OMOJOTUYECKUX 3HAHUU C MPEICTABICHUSMU U3 JIPYTUX YUEOHBIX
MpeaMETOB, B YaCTHOCTH, (u3WKHA, XuMuu U reorpadun. Ha3BaHHbIe
NOJIO)KEHHSI O TMpeJHA3HAuYeHUH ydeOHoro mnpenmera «buosorus» cocTaBuiIM
OCHOBY JUIsl OMNpEJENCHHUs] MOJAXOJ0B K OTOOpY M CTPYKTYPUPOBAHMIO €rO
coJiep KaHusl, IPEICTAaBJICHHOTO B MPOrpaMMe M0 OUOJIOTHH.

OTt60p coaepkanus yueOHoro npeameta «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULMNA KYJIbTYpOCOOOPA3HOrO MOAXO0/A, B COOTBETCTBUU C
KOTOPBIM OOydaronuecst JOJKHbI OCBOUTH 3HAHUS U YMEHHS, 3HAUUMBIC IS
dopMupoBaHusi oOLIEH KYyJIbTYphl, ONPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJioBeKa B OKPYXKalollel MPUPOAHON cpefie, BOCTpeOOBaHHbIE B TTOBCETHEBHOM
KU3HHU W MPAKTUYECKON nearenbHocTh. Oco0oe MecTo B 3TOW CUCTeME 3HAHUM
3aHUMAIOT  JJEMEHThl  COJEpXKaHUsS, KOTOpbIE CIIy)KaT OCHOBOM IS
dbopMUpOBaHUS TPEACTABICHUA O COBPEMEHHOW €CTeCTBEHHO-HAay4YHOMU
KapTUHE MHpAa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHU3aIuu OMOJOTUYECKOT0 00pa3oBaHUsl.

CTpyKkTypupOBaHHUE COJEepKaHHUs yueOHOTrO Marepualia B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHMS] 3HAHUMA 00
OTIIUYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBOMIONMU. B COOTBETCTBMM € 3TUM B CTPYKType Yy4eOHOro MpeaMeTra
«buonorus» BbIJIETIEHBI CIEAYIONINE colepKaTelbHble TUHUN: «buonorus kak
Hayka. MeTopl HaydyHOTO MOo3HaHUsM», «KieTka kak Ouosorudeckas CUCTeMa,
«OpranusMm kak Ouonoruueckas cucrema», «CuctemMa u MHOrooOpasue
OpPraHUYeCcKOr0 MHpPa», «IBOJNIONUS KUBOW MPUPOIBD), «IKOCUCTEMBI H
PUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3ydenus ydebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJICHWE OOYYaIOIMMHUCA 3HAHUSMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MNpUoOpeTeHne yMEHUU
UCIIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JCHCTBUU B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOJIBI M PELICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

Joctwkenue 1ienu u3ydeHus: ydeOHoro mpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUBACTCS PELICHUEM CIIeAYIOIMIMX 3a7a4:

OCBOCHHE 00YYaIONUIUMUCA CUCTEMbI 3HAHUN O OMOJOTHYECKUX TEOPHSIX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaxX, CIyXKallux
OCHOBOH 7151 JOPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HayyHOTO TO3HAaHUS, CTPOEHHUHM, MHOroo0pazuu u
OCOOCHHOCTAX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allMM, BbLAAIOLIMUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATEIBHBIX, HHTCIUICKTYAIBHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOIIECCE aHAIW3a JAHHBIX O MyTIX Pa3BUTHUS B
OMONOTUY HAYYHBIX B3TJISIIOB, WACH M MOJXOAOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTaHOBJIEHUE Yy oOyyarmuxcs o0O0uel KyabTypbl, (YHKIHMOHAIBHOM
rPAMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATh M  OLECHUBATH  SIBJICHUS



OKPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMM 3HAHUU WU OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTHH;

dopMupoBaHue y oOydYaroUMXcsi YMEHUHW WJUIFOCTPUPOBATH 3HAYEHUE
OMOJOrMYECKUX 3HAHUM B MPAKTHUECKOW JEATENbHOCTU YEJIOBEKa, PA3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTU;

BOCIIUTaHUE YOEXIEHHOCTU B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJMMOCTH OEpEeKHOrO OTHOIICHHS K HEH, COOII0aeHUs
ATUYECKUX HOPM MPU MPOBEJACHUH OUOJIOTHUECKUX UCCIIEOBaHUIA;

OCO3HAHHME LIEHHOCTU OMOJOTMYECKUX 3HAHMM ISl MOBBILIEHUS YpPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 1Jis1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NpUMEHEHHe NPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEAHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEH JESATEIBHOCTH 10 OTHOLIEHHUIO K OKPY Katolen
cpere, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U  COONIOACHUE Mep
npouIakTUKU 3a00J€BaHU.

B cucreme cpennero oOumiero obpasoBanusi «buonorusi», uzyuaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YU€OHBIM MPEIMETOM, BXOSUIUM B
CoCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jnst u3yueHus Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezneno), B
11 KJIacce — 34 gaca (1 qac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOM, 3CTETUKOW U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTUYECKUX HAYK.

Meronpl TO3HaHUS KUBOM MpUpOIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
ONMMCaHHWE, H3MEpEeHHue, Kiaccuukanus, MOJEIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

Iloptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n @.
Kpuxk.

Tabnuupl u cxembl: «MeToAbl MO3HAHUS KUBOU MTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB MPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUS.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YEHHsS] OHOJIOTHH.
OTnnumne KUBBIX CUCTEM OT HEOPTaHUUYECKOU MPUPOJIBI.

CpolictBa OmocucteM W HUX pa3zHooOpaszue. YPOBHU OpraHU3aluu
OuocucTeM: MOJEKYJISpPHBIN, KJIETOYHBIM, TKaHEBBIM, OpPraHU3MEHHBIH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTHYECKUT),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TPHU3HAKU OSKU3HH», «YPOBHU
OpraHu3aluu KUBOW MPUPOIBD).

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHUE JIEMEHTHI: MAaKpOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpalIbHBIX BeHIECTB B KieTke. [loamepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€1KOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3ameHumble W 3aMEHUMBbIE AMHUHOKUCIOTHI. AMUHOKHUCIOTHBIA COCTaB.
YPOBHH CTPYKTYpPBI OCIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHAsA CTPYKTypa). XMMHUYECKHE CBOWcTBa OenkoB. buonmornueckue
GyHKIIUN OENKOB.

®epmeHThl — Ouosiormueckue katanmm3atopbl. Ctpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenududyHoctb. Kodepmentol. ButamuHsbl.
OTmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJrOKo3a, pubo3a H  J1€30KCUpU003a),
aucaxapuabl (caxaposa, JIakTo3a) M MOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
1eJUT0J103a). buonornueckrne PyHKIMU YrII€BOIOB.

Jlumuppr: tpurnunepuasl, GocPOIUNUabl, CTepouasl. [ uapoduasHO-
runpodobHble cBoiicTBa. buonormueckue ¢yHkuuu mnunuaoB. CpaBHeHUE
YIJ€BOAOB, OEJIKOB U JIMITHJIOB KAK UCTOYHUKOB 3HEPIHH.



Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeotmaer — MoHOMEpSI
HyKi1eruHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne m ¢dyHkuun
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

[utomorus — Hayka o kietke. Krnerounas Tteopus — mnpumep
B3aUMOJICUCTBUS HAEH M (PaKkTOB B HAy4YHOM MO3HAHMU. MeTonbl U3y4eHHUS
KJIETKHU.

Knerka kak mnenoctHas »xuBass cucrema. OOIIMe NpPU3HAKK KIETOK:
3aMKHYyTasl HapykHasi MmemOpana, monekyisbl JJHK kak renernyeckuii amnmapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYecKass MU MpokapuoTuyeckas. OcoOEHHOCTH
CTpoeHusl IpokapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKON KJIETKH. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPhlI KJIETOK — KJIETOYHAsi CTEHKA, IJIMKOKAJIHUKC,
ux ¢yakaun. I[lna3zmatudeckass memOpaHa, e€ CBoOWCTBA U (PYHKIIUH.
Huronnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabl kieTku: JIIC,
anmapar ['onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKH:
MUTOXOHJPUHU, TIACTUABL. [IponcCxoXaeHUe MUTOXOHJPUM U TacTuia. Bumsl
mactu. HemeMOpaHHbIE OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIN IEHTP,
LHEHTPUOIIU, PECHUYKH, )KTYTUKUA. DYHKIIMU OPraHOUAO0B KJIETKU. BKIIOUeHUSI.

Snpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.

Huarpammel:  «PacripefieieHue XUMHUUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOU MTPUPOIEY.

Tabnuuel u cxemsl: «lleproguueckas TabiauIa XUMUUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MONEKyNbl Boabl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
6enka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
mosiekynbl  AT®», «CTpoeHne >yKapuOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE pacTUTEIBHOM KIETKW», «CTpoeHue
IPOKApUOTHUYECKOM KIETKW», «CTpoeHHe sApa KIETKH», «YTIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHUM, IKCIIEPUMEHTOB, MUKPOIPEIApaThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3yueHune KaTanMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTanas3bl)y.

JlabopatopHast padota No 2. «M3ydeHue CTpoeHUS KIETOK pPACTCHHI,
KUBOTHBIX U OaKTEpU MOJI MUKPOCKOTIOM Ha FOTOBBIX MHUKpOMpenapaTax u ux
OIIMCAHUE.

Tema 4. ’KusHeaeATEJIbHOCTh KJIETKH.

OOmeH BemiecTs, WM METa00IM3M. AcCUMIIIATHS (TUTACTUYECKU OOMEH)
U JTUCCUMWIIAIUS (DHEPTETUIECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB UM SHEPIrUU B MOHUMAHHUU
MeTadoIn3Ma.

Tunbel oOMmeHa BemiecTB: aBTOTPOPHBIN U rerepoTpodHBIl. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIETKE.



®orocunte3. CBetoBass W TeMHOBass ¢a3bl (¢GoTocuHTe3a. Peakuuu
dotocunTesa. DPdekTuBHOCTh (oTOCHMHTE3a. 3HaueHue ¢(OTOCUHTE3a JJIst
XKU3HUM Ha 3emuie. BnusHue ycioBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUMN.

XeMocuHTe3. XeMOCHHTE3UpYyIole OakTepuHu. 3HaYEHUE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DOHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKyMYJIMpPOBAaHHE SHEPrHMM B KJIETKE. OTalbl 3HEPreTH4ecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} hHeKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanus renernyeckoil mHbopMmanuu B KieTke. ['eHeTHYecKuil KOJ U €ero
coictBa. Tpanckpunuuss — wmarpuuHblii cuHte3 PHK. Tpancmsamus —
OouocuHTe3 Oenka. Otanbl TpaHcusiuu. KoaupoBanuwe amuHokucior. Poib
pubocom B OMocHHTE3E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJA BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BHUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «Tunel nutanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTuyeckuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTmyeckuit
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYcCa
CIIN/la, 6akrepuodaray, «Pemmukamus JTHK».

O6opynoBaHue: MOJEJIN-alIuInKalun «Y nBoeHHE JIHK u
TpaHCKpunIusa», «buocunre3 6enka», «CTpoeHUE KIETKH», MOJEIb CTPYKTYPbI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1ukiI, Win >KU3HEHHBIM UK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIMTuionaHelidi W TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuGesb KISTKH — armomnTo3.

@dopMbI pa3MHOXKEHUS OpPraHU3MOB: O€CIoioe © TMOJIOBOE. Bus
Oecronoro  pa3sMHOXKEHHs: JIeJIeHHEe HaJABOe, IOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €TI0 3HAUYCHUE JJIs1 CEJICKIIMH.

ITosioBOE pa3MHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0TO.

Meiio3. Cranuu meinosa. IIpoueccsl, mpoucxoadiine Ha CTaausix Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3HA4YECHUE MEH03a.



l'amerorenes — mporiecc 00pa3oBaHUs TOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBeie *Kemne3bl: CEMEHHUKHU U aMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisinus, opraHorenes. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (IuuruHOuYHOE). Briusuue
Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereratnBHOE pa3MHOXKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii ukiny, «Permukanusa JJHK», «Mutos»,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4yesoBekay», « OCHOBHBIE CTAIMM OHTOTEHE3a».

OGopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30uIbl
MJIEKOTIUTAIOIIEroy», <«SilekieTka MiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIlIKa JIyKa», MarHUTHas MOJEIb-anruiukanus «JleneHue KieTku»,
moaenb JIHK, Monens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHas pabora Ne 3. «HaOmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTax».

JlaGopatopHast pabora Ne 4. «/3ydyeHue CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA W 3MOPHUOJIOTHH B CTAHOBJICHUU Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  YY4€HBIX B  pa3BUTHE TIEHETUKU. METoIbl  TeHETUKU
(ruOpUIOIOTHYCCKHM,  IUTOTCHETUYECKUH,  MOJICKYJSIPHO-TEHETUUYSCKUH ).
OCHOBHbIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBaHMsSI  IPU3HAKOB, ycTaHOBJIEHHble [
Mennenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH €IWHOO0Opa3us THOPUIIOB
nepBoro mnokoneHusa. I[IpaBuimo [TOMUHHMpPOBaHMS. 3aKOH paCIICIUICHHUS
npu3HaKkoB. ['unoresa ynctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH HE3aBUCHMOIO  HAcCJeIOBaHUs
npu3HakoB. lluToreHeTMyeckne OCHOBBI JUTUOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIMBaHUE. Ucnonb3zoBanue AHAIU3UPY IOLLETO
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJAOBaHHIO TeHOB. HapymieHnue cuenineHuss TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.

I'enetnka noma. XpoMOCOMHOE ONpPEeAEIEHNUE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHesle M reTeporaMmeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.



N3MeHYnBOCTSD. Buael  uM3MEHUMBOCTH: HEHACJIEACTBEHHAs u
HaclieACTBeHHasA. Pomb cpenbl B HEHACIHEICTBEHHOW  M3MEHYHUBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuMoHHass KpuBas. Hopma peakuum npusHaka. KonauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoWcTBAa MOIU(PUKAIIMOHHON
M3MEHUYHUBOCTH.

HacnenctBenHnasi, uiam reHoTunuyueckas, u3MeHunBocTh. KomOMHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOMN
W3MEHYUBOCTU. MyTanuoHHass u3MeHYuBOCTh. Krnaccudukauuss wmyTanui:
TE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ MPUYMHBI MYyTalLH.
MyTtarenubie (QakTopbl. 3aKOH TOMOJOTHYECKUX PSJIOB B HACIEICTBECHHOM
m3MenuuBoctyu H. U. BaBuiiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJ0rnIeCKu, OJM3HEIIOBBI, IIMTOT€HETUYECKHUH,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeCcKui. COBpEMEHHOE OMpEeICIICHHE
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C
nomotnpto [1I[P-ananu3a. HacnencTBennbie 3a00jeBaHHS 4eOBEKa: T'CHHbBIC
OoJie3Hu, O0JIE3HU C HACIICICTBEHHOM MPEeapacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckne W TeHepaTuBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHnUIBl 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKYI U JICUCHUS
reHEeTHYECKUX 00JIe3Her. MeuKo-reHeTuueCKOe KOHCYJIbTHPOBAHNUE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKUM B TMPENOTBPAIIEHUH U JICUEHUU TEeHETUUYECKUX
3a00JIeBaHUi YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuuet u  cxembl: «MOHOTHOPUIHOE  CKpELIMBAaHWE U €ro
IUTOT€HETUYECKAasi OCHOBa», «3aKOH pACIIEIUIEHHUS M €ro LUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHUCTOTBI TraMmer», «JluruOpumHoe CKpelrBaHUE,
«lluTomornyeckne OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUs»,  «Mero3»,
«B3anMoIeCTBUE AJUICNIBHBIX TE€HOBY», «l'€HEeTHYEeCKHuEe KapThl PACTCHUI,
KUBOTHBIX U YeJOBEKa», «l'eHeTHKa mojia», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLUEIUIEHHOTO ¢ mnoJioM», «Kapuotumel 4enoBeka W KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasI K3MEHUYUBOCTHY.

O6opynoBanue: MoJeau-anIuuKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«HemonHoe pomuHHpoBaHuey», «JuruOpuaHoe ckpenuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaT «Jlpozoduna» (Hopma, myTtanuu
(bOpMBI KPBUTBEEB U OKpPACKH Tena), repOapuit «I'opox moceBHOIN.

JlabopaTopHble H IpakTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 5. «3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «lM3yuenme  mMoaMQpUKAITMOHHOMN
W3MEHYHMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PAIA U BAPUALMOHHOW KPUBOW».

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIsl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIUU U TOMECTUKALIMS.
VYuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOToo0Opa3us
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIe METO/IbI CeJIeKIIMU. MaccoBblil 1 HHAUBUYAbHBINA OTOOPHI
B CEJIEKIIMU PACTEHHI U >XKMBOTHBIX. OUEHKA 3KCTepbepa. BIM3KopocTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yuncrtas nuHus. CKpellMBaHUE YUCTBHIX JMHHM.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOPHUIUHT.
Otpnanénnas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIYYEHUE MOJMUIUIOUIOB. JIOCTMKEHUSA CEJNEKIMU PACTEHUM, XUBOTHBIX M
MUKPOOPTraHU3MOB.

buorexHonorus kak orpacib NIpoU3BOACTBA. ['€eHHas MHXKeHepus. JTalbl
co3nanusi pekomouHantHOoM JIHK u TpaHcreHnnix opranu3moB. KierouHas
uHxkeHepusa. Knetounele KyapTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKEHUE
pactrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u stuyeckue mnpodiembl. MO — renetuuecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

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

Tabnuupel u cxembl: Kapta «lIeHTpBI MPOUCXOXKAEHUS M MHOro0Opas3us
KyJIbTYpHBIX pacTeHui», «llopoapl nmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHui», «OtnanéHHas rudbpuauzanus», «PaboTel akagemuka
M. @. Usanosay, «lloaumnonaus», «O0ObEeKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl M KIOHHpOBaHuEe», «KoOHCTpynpoBaHME€ U IEPEHOC T'E€HOB,
XpPOMOCOM.

O6opynoBanue: MYyJSDKM TUIOJOB M KOPHEIUIONOB JUKUX (opM
KyJbTYPHBIX COPTOB pacTeHuit, repOapuit «CeabCKOX03sICTBEHHBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOJABl U JOCTHUKEHHSI CENEKUUH PACTEHUN U
AKUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, JabopaTopuio
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUS.

[IpeanochiKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouosnoruu. BiusiHrEe SBONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BoOIONMU. [laneoHTOMOrMUECcKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (HIop MaTepuUKoOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M Pa3Iudusi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomounoHHas Tteopust Y. JlapBuHa. IIpenmocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeonpeaeaeHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIH OTOOD).

Cuntetnyeckas Teopus 3Botonuu (CTI) u €€ OCHOBHbBIE MOJTOKEHHUS.

MuxkposBotornus. [lonmynsiius kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrky1ue cuibl ((aKTOphl) YBOJIIOIUUA BUOB B pHUpoje. MyTallmoOHHBII
MpOIeCC U KOMOWMHATUBHAS M3MEHUYHMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EctectBennsiit orOop — Hampabisitouuii gakrtop s3Booruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Tpucnoco6eHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BoJoIuu. [IpumMepsl
pUCTIOCOOJIEHU Y Oprannu3MoB. ApoMopd 03kl U UINOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa3oBaHus: reorpauyeckoe, IK0JIOrHIecKoe.

MakposBomtorusi. Dopmbl  BOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEpreHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HeCIeMaIu3upPOBaHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmumpelr u cxembl: «Pa3BuTue opraHuyeckoro wmupa Ha 3emiey,
«3apobIIY MTO3BOHOYHBIX JKUBOTHBIXY», «ApXxeontepukcy, «DopmMbl O0pLOBI 32
cymectBoBaHue», «EcTecTBeHHBIM  0TOOp», «MHOroobpasue  COpTOB
pacTeHui, «MHoroob6pasue opox KUBOTHBIX), «Tomynsauumy,
«MyTanmoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananramnuny, «O0mas
nereHepauus», «/Bwxkymmue cuisl sBomonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «bopbba 3a CYILIECTBOBaHHUEY,
«IIpucnoco0neHHOCTh OpraHu3zMoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opynoBanue: KOJJIEKIIUS HACEKOMBIX C PA3IMYHBIMU TUTIAMHU OKPAaCKH,
HA0Op TUIOZOB U ceMsiH, KoJuteKius «IIpuMephl 3alIUTHBIX TPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJieTIb «OCHOBHBIE HAINPABJIEHUS DBOJIOLUNY», 00BEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta IO3BOHOYHBIX.

buoreorpadguueckass kapra Mupa, Kouiekuus «DopMmbl COXpPaHHOCTU
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble Tnpenaparsl «Pa3zButne Hacekomoro», «Pa3Burue
JSATYIIKA», MUKpoTpemnapat «J{po3oduna» (Hopma, MyTaruu GOpMbl KPHUIHEB U
OKpacKH Tena).

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopnas pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopras pabora Ne 2. «OnmcaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4yHbIE NpPEACTABICHUS O 3apOXKJICHUM XU3HU. HayuHble rumoress
BO3HUKHOBEHHUS KM3HM Ha 3emiie: aOWOoreHe3 W MaHCTepMUS. XUMHUYECKas
HBOMTIOIUSI. AOWOTEHHBI CHHTE3 OPTaHWUYECKHX BEIIECTB W3 HEOPTAaHUYECKHUX.
OKCNEPUMEHTAIIbHOE MOJTBEPKJICHHE XUMHUYECKOW 3Boonuu. HauanbHble
sTambl Ouosorndeckor HsBomtonuu. ['unoresa PHK-mupa. dopmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKU U UX
sBOIOLMSA. POPMUPOBAHUE OCHOBHBIX IPYIIIT JKUBBIX OPraHU3MOB.



Passutre xu3HM Ha 3emuie no spam u nepuonam. Karapxen. Apxerckas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPHUICKUIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa u €€ nepruObI: TPHACOBbIN, IOPCKHIL, MEIOBOM.

Kaiino3olickas 2pa u €€ nepuoabl: NAJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOrEHOBBIN.

XapaKTepUCTUKA KIIMMAaTa U Ie0JIOTHYECKUX nporeccoB. OCHOBHBIE ATaIIbI
ABOJIIOIIMM PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHil u
XKUBOTHBIX. [TosiBIIeHUE, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaKeHHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpONOJOTHs  Kak  Hayka.  PasBurtue
NpPEJACTABICHUA O  MPOUCXOXKJICHUM  4YejaoBeKa. MeTonbl  U3y4YeHUus
aHTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA WM KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakropsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH o0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUN TpyAa, MBIIJICHUE, PEUb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
YenoBexk yMmenbii, YenoBek npsAMoOXoAsiini, YeloBEeK HeaHIEPTaIbCKHUH,
Uenosek pasymHbiid. Haxonku McKkomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS,
00J1acTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIUs.

Yenoseueckne packl. OcHOBHble OOJbIIME€ pachkl: €BPOMNEOUTHAs
(eBpasmiickasi), HErpo-aBCTpaJlOMAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UepTbl MPUCIOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSM CYHIECTBOBaHHsA. EIMHCTBO 4eIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxeMbl: «Bo3nnkHoBenne CoJHEYHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmwupa», «PactutenbHas kieTtka», «KuBoTHas KieTkay,
«lIpokapuotnueckas kineTka», «CoBpeMEHHasi CUCTEMa OPTraHUYECKOTr0 MUPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHS YeOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX HAaXOJIOK TMPEIKOB
COBPEMEHHOI0 YeJI0BeKay, «/IpeBHenmue moan», «JIpesaue moan», «llepBbie
COBPEMEHHBIE JI0AN», «HenoBeuecKkne pacel».

O6opynoBanue: wmymspku — «[IpoucxokaeHue — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAH/IepTaablla, KPOMaHbOHIIA), CIECNKU WJIIU
M300paKEHUS KaMEHHBIX OpPYAHMM TMEPBOOBITHOTO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoXpoHOJOrMYecKas Talnuma, Koyekuus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast pabota Ne 1. «3yueHue uCKomaeMbIX OCTaTKOB pacTeHUI
Y )KUBOTHBIX B KOJUIEKLUSIX.

DKCKypcusi «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawiuas cpeaa.

DOKOJOrusl Kak HaykKa. 3aJaud W paslelbl  3KOJIoruu. MeTonsl
3KOJIOTHYECKUX UCCIICAOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.



Cpenpl 00UTaHMSI OPTaHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonorunyeckue Qakropsl. Knaccudukanus sKogoruyeckux (HakTopoB:
abuotuyeckue, OMOTUYECKHME U aHTPONOTeHHbIE. J[elicTBHE H3KOJOrMYECKHX
(haKkTOpOB HAa OPTaHU3MBL.

AbGuoTuyeckue (haKkTOpHI: CBET, TeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [lpucrnocobiieHns OpraHU3MOB K JEHCTBUIO aOUOTUYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakropsl. Buuabl  OMOTHMYECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIUSI, XUIIHUYEeCTBO, cuMOMo3 u ero ¢opmbl. [lapazutusm,
Koofepanus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJEUCTBUMA IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonynsauud. OCHOBHBbIE TOKa3aTelu
MOMYJISIUUA: YUCICHHOCTD, [NIOTHOCTB, POXIAEMOCTh, CMEPTHOCTB, IPHPOCT,
murpaius. J[mHaMuka 4ucaIeHHOCTH TTOMYJISIIUU U €€ PeryJisiusl.

JdemoHncTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupoaubie 30Hb1 3emun», «Cpeabl oOUTaHus
opranu3zMoBy, «Doronepuoguzmy», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YHUCJICHHOCTH NONMYJSUMU HHDY30puu-Tyhenbkny, «[lumiessie nemnm.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHUI
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi pabota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJICYCay.

[TpakTudeckas pa6ota Ne 2. «Iloacu€r MIOTHOCTH TOMYNISAIUNA Pa3HBIX
BUJIOB PACTEHUIN».

Tema 4. Coob1mecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo06miecTBO oprann3MoB — O0uoreHo3. CTPYKTyphl OHOIIEHO3a: BHUJI0Bas,
IPOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTHL. CBS3U B
OHoIIEHO3E.

DKoJIoTHYecKre CHUCTEeMBI (PKocucTeMbl). IloHsiTHE 00 »KOCHCTEME U
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOMYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTs W TOTOK DJHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCTeMBI. [TuteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelIM d3KOCHCTEMBI: Ouomacca,  MPOTYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OnoMacchl. CBOWCTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAaMOperyJsiuus, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IJKocHCTeEMa
XBOMHOTO WJIM LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu skocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepranckoro o 6uocdepe. ['panutip, coctaB U CTpyKTypa
o6uocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
r100anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ©U  OHOT€OXMMHUYECKHE LHUKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOTE€HHbIE HW3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTtBoBaHue MIPUPOABI " YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycToMuMBOCTH  Ouocdeprl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HMCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuupl n cxemsol: «Ilumessie nenmny», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa wu yenmoBek», «IKocHCTEMa IIUPOKOJUCTBEHHOTO  JIecay,
«JKocucTteMa XBOWHOro Jjeca», «buoleHo3 BogoémMay, «ATPOLEHO3»,
«IIpumepHbIE aHTPONOTEHHBIE BO3ACHCTBHUS Ha MNpUpPOAY», «Baxueimiue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHelias
coctapistomas ouochepbr», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl PaJTMOAKTUBHOrO 3arpsizHeHus Ouocdepsr», «OOmas
CTpykTypa O6uochepr», «Pacrnpoctpanenue x)u3Hu B 6uocdepe», «O30HOBBIM
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MOEIb-aNTIIUKAIUS « TUMMYHBIE OMOLIEHO3BI», repoapuit
«PactutenpHple  cooOmiecTBa», Kosuiekuuu — «buoreHos», «Bpenurenu
BOKHEUIIINX CEJIILCKOXO3IMCTBEHHBIX KYIBTYp», TepOoapuul W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, PUHAJICKAIINE K PA3HBIM JKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHsAEMBbIX BUJIOB pacTeHuit 17} KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEJAHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBauBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeIHEero oO01ero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NTUUHOCTHBIX pe3yJbTaTOB OCBOCHUS mpeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTPEICIICHUIO, HAIMYUE MOTHBAIUU K OOYUYECHUIO
OMOJIOTHH, 1IeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKHX TpaJuLIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTA  IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMH, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO OOpa3oBaHUs, HaJIUYHE
AKOJIOTUYECKOTO TIPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE PE3YJbTAaThl OCBOCHHUS TNpeamera «buonorus» I0CTUTaroTCs
B CIMHCTBE Yy4eOHOW W BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUHCKHUMHU COLUOKYJIbTYPHbIMH, HUCTOPUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE MIPABUIAMH U
HOpMaMH TIOBEICHMsI W  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEN MO3ULUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY U TPABOMOPANKY, YEIOBEKY Tpylda H
CTapiieMy TOKOJEHHUIO, B3aMMHOIO YBa)K€HHUs, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY Hacl€AUI0 W TPAaJULMSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS Yy4eOHOro mnpeamera «buomorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM POCCHUHCKOrO  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATENBHOM AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOWX KOHCTUTYIMOHHBIX TMPaB W OOS3aHHOCTEH, YBaKEHUE
3aKOHA W NIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IPU CO3AAHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHITOTHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHSTH €€;



YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIIOJHEHUS
yueOHBIX, MO3HABAaTEIbHBIX U MCCIEIOBATENbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MPH OOCYKJEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TFOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTU IEPE]
Ponunoii, roproctu 3a CBOM Kpad, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccun B HayKe, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
Tpyne;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

uzeitHas yoexXI€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEW POCCUIUCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

SCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTHKY ObITa, HAYYHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL,

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJIbTYpPbI 310POBbS U
3MOIHUOHAJIBHOIO 0JIArONMOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXHUM 3aHATHH W OTAbIXa, perysipHas ¢uzndeckas
AKTUBHOCTB), OEpEeKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

NOHUMAHHUE LEHHOCTH TMpaBWJI WHIUBUAYAJbHOTO U KOJUIEKTUBHOIO
0€30MacHOro TMOBEIEHUS B CHUTYalUsX, YTPOKAIOUIUX 370POBBI0 U JKU3HU
JIIOJEH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIUEK
(ynotpebeHust aakoroisi, HAPKOTUKOB, KypeHUsI);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIIO0HE;



TOTOBHOCTh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, IJIAaHUPOBATh u
CaMOCTOSITEILHO BBIIOIHATH TaAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaMm npodecCHuoHAIbHON JesATEIbHOCTH,
YMEHHE COBEpLIaTh OCO3HAHHBINA BHIOOP Oyyllel MpoPeccuu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHMIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJBTYPhI: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HX BO3MOXHBIX TMOCIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HaHME TI100aJIBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HAHUS W YMEHHS TPH PEHICHUH MPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOIONONIb30BAaHUEM  (COONIOZICHHE TpaBUJI  TOBEJIEHUS B  NPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE PABHOBECUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKaIOIICH
IPUPOJHOMN Cpejie, yMEHUE MPOTHO3UPOBATH HEOJIArONMpUATHBIE SKOJIOTUYECKUE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4YME Pa3BUTOrO  HKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTMYECKON
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MU B MIO3HABATEJIBHOM, KOMMYHUKATUBHON U COLIMAIBHOM
OpakTUKE, TOTOBHOCTM K Yy4YacTHI0O B IPAKTUYECKOM  JEATEIbHOCTH
AKOJIOTMYECKOI HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN NMPAKTUKU, OCHOBAHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenuPuKku OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poid B
dbopMHUpPOBAaHUHN PANMOHATHLHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKpYKAroIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YETIOBEKA U
oOIIecTBa, B MO3HAHWH MPHUPOJIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpobdiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPECypcHbIE MPOOJIEeMBbI  pa3BUTHUS
YeJI0BEYECTBA, MOKCKA MMyTEW BBIX0JIa U3 INI00ANTbHBIX 3KOJIOTHYECKUX MPoOIIeM
u obecreyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, Kak



COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCH,
dbopMupyemoii npu U3y4eHuu OMOJIOTUH;

MOHMMAHHE  CYIIHOCTH  METOJIOB  TMO3HAHWS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYKAIOIIEro MUpPa U MPOUCXOJAIINUX B HEM
W3MEHEHUM, yMEHHUEe JenaTh 00OCHOBAHHBIC 3aKJIOUCHMSI HAa OCHOBE Hay4YHBIX
(aKTOB ¥ UMEIOIIMUXCS TAHHBIX C LETbI0 MOJYYeHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIECHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIICIOBATEIIBCKYIO JIESITEIIbHOCTh MHANBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY 0Opa3oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHHWU MO OWUOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaTbl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOIICHAay4YHBIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEpPrus, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HAONIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT U JIPYIHX), YHUBEPCAIIbHbBIE yueOHbIe IOEHUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PpEryJISTUBHBIC), OOECIEeYNBAOIINE
¢dbopmupoBanue (yHKIMOHAIBHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4JaroImuxcs, CIOCOOHOCTh OOYYaIOIIMXCS  MCIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHET0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, KiaccuuUKauu, 000OIIEeHHs), PaCKPHIBAThH
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHAaBIIUBATh CBSI3U C IPYTUMU NOHATUAMMU);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS JUIsi OOBSICHEHUS (HaKTOB W
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUsA (MHIYKTHBHBIE, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIM3a UMEIOLTUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIE HCCJIEN0BATEIbCKHE IEHCTBHA:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOUCKY METOJIOB PEIICHUS MPAKTUYCCKUX
3aJ1a4, IPUMCHCHHIO PAa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M TPHUMCHCHHUIO B yYEOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX M COITUATBHBIX TPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3W M aKTyalIM3UpOBATH 3aj]ayy,
BBIIBUTATh TUIOTE3y €€ pelleHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCThH, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO OOJIACTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PANMMUHBIX MCTOYHUKAX UHPoOpManuu (TEeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTHh M HEMPOTHBOPEUYNBOCTH;

dbopMyTHpOBaThH 3aMPOCHl M MPUMEHSITh PA3JIUIHBIE METO/BI ITPH TTIOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATh KYJIbTYPy AaKTHBHOTO  HCIOJIb30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAay4HBI $S3bIK B KAyeCTBE CpEACTBAa Hpu padore ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HABbIKAMM  pAcloO3HAaBaHMS M 3alUUThl  MHGPOPMALNH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3amaBaTh  BOIPOCHI, BBICKA3bIBaTh CYXKJIEHUS  OTHOCUTEIBHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7auu, YYUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOaslbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYyaIlUi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM pabOThl MpU  peUIeHUMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUHN YUeOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHMMATh IL€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JNOCTUKECHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajarartb HOBBIE IPOEKTHI, OLICHMBATh HJEH C MO3UIUH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCATbHBIMHU PeryJsTHBHBIMHU AeCTBUSIMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JE€HCTBUAX U MOCTYNKAX MO OTHOIIECHUIO K )KUBOW NMPHUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAH pEIICeHHS MpoOJeMbl € Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OLEHWBATh PUCKM M CBOEBPEMEHHO NMPUHUMATH PEHICHHS IO HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI WM apryMEHTBl JIPYTHX INpPU aHAJIU3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT chHenuduueckre s Yy4eOHOro MpeaMeTa
«buonorus» HayuyHbIE 3HAHHS, YMEHHUS U CHOCOOBI JCHCTBUI MO OCBOEHUIO,
UHTEpIpETalMd W TpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITENBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAaHMS M NMPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX YYEOHBIX
CUTyallusiX, a TaKX€ B PEAJbHbIX XU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
Oouonorueil. B mporpamMmMe mpeaMeTHBIE pe3yJbTaThl MPEACTABICHBI MO TOJlaM
00yJeHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO TIpeamera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M POJU OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHICKUX H 3apyOEKHBIX YYCHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIMOHAJIBHOM TPaMOTHOCTH YEJIOBEKa JIJIsl pEUICHUS )KU3HEHHBIX 33]1a4;



YMEHHUE PACKPBIBATH COJIEp>KaHHE OMOJIOTMYECKUX TEPMUHOB U MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIECTB M MpeBpalleHUE
SHEPIruM), romMeocTa3 (CaMOperyJdius), YpPOBHEBas OpraHu3allus >KHUBBIX
CUCTEM, CaMOBOCITPOM3BEICHHE (penipoaykiusi), HACJIEJICTBEHHOCTD,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajdbHas JOTMa MOJEKYJISIpHOM Ouosorun), 3axoHbl (I'.
Mennens, T. Moprana, H. 1. BapunoBa) u yueHus (0 HeHTpax MHOToo0pasus u
MIPOUCXOXKJEHUsI KyInbTypHbix pacrenuid H. W. Basuiosa), omnpenensitsh
T'PaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOIaMHU HAYYHOTO TTO3HAHUS B OMOJIOTHHU: HAOII0ICHUE
Y OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OpraHU3alUsl U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBHKECHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMUYMHAMH, OOBSICHEHHUE MOJYYCHHBIX
Pe3yIbTAaTOB, UCIOIL30BAaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB,;

yYMEHHUE BBIJIEATh CYIIECTBEHHBIC NMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEeMOCHHTEe3a, MUTO3a, Meho3a,
OTUIOJIOTBOPEHUS, PA3MHOXKCHMS, HWHIWBUIAYAJIBHOTO PAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJyYCHHBIC 3HAHUS JJIS1 O0BSICHEHHS] OMOJIOTUYECKUX
IPOIIECCOB U SBJICHUMN, JUTSI TPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEITHEBHOU
KU3HA C 1EIbl0 oOecreueHusi O€30MacHOCTH CBOETO 3J0POBBS U 3I0POBbA
OKpYXAIOIUX JIIOAe, COOJIOJEHUsT HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYXarolen MpupoaHON cpenie, MOHMMaHUuE HEOOXOIMMOCTH MCIOJIb30BaHUS
JTOCTHXKEHUN COBPEMEHHOM OMOJIOTMU M OMOTEXHOJIOTHH JJi1 palMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh DJJIEMEHTApHbIE TEeHETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHUE, CILEIJICHHOE HACIEJOBAHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBAHUS JIJIs TIpeICKa3aHus HACIEeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITOJHAThH J1JA0OpPATOPHBIE U MPAKTUUECKHE padOThl, COOIIOIATh
paBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX HCTOYHUKOB (CpelcTBa MaccoBoW HH(OpMaIuu, HAy4HO-
MOMYJISIPHBIC MAaTEePUAIbl), STUYECKUE aCIEKThl COBPEMEHHBIX HCCIICIOBAHUIN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OWOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO HMCTIOIH30BaTh MOHSATUHHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO NpeaMeTa «buonorusy» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX | 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH YeJIOBEKa JJISl PEIICHHUS KU3HCHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COACpKaHWE OMOJIOTUYECKUX TEPMHUHOB W TIOHSTHM:
BUJI, TOMyJsiuusi, TeHODOHJ, OBOJIOUMS, JBIXKYIIUE CHIbl ((PaKTOphI)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHUE,
IKOJIOTHYECKHE (DAKTOPHI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LeNH MUTaHUs, YKOJIOTUYeCKas MupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OWOJOTHYECKHE TEOpPUHU (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HanpaBiIeHUN U
nytedt sBomtonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMCHHE BJIaJICTh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJII0ICHHE
Y OIMCAHME KUBBIX CHCTEM, ITPOIIECCOB M SIBJICHHIA, OpraHu3aIys ¥ MPOBEICHUE
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUC
3aBUCUMOCTH MEXJY HCCICAYEMBIMU BEIWYMHAMU, OOBSICHCHHE TOJyYEHHBIX
PE3YJIBTaTOB, UCITOJIB30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH M 3aKOHOB, YMCHUE
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC NMPH3HAKH CTPOCHUS OHOJIOTMYCCKHX
O00BEKTOB: BWJIOB, MOMYJAIWNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIeHO30B U JIKOCUCTEM, OCOOEHHOCTH TIPOIECCOB: HACIEICTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
IPHUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBHS 3KOJIOTHUYECKUX (PaKTOpOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TIOTOKA DJHEPrUM B IKOCHUCTEMaX,
AQHTPOIIOTCHHBIX M3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh TOJYYSHHbIC 3HAHUS I O0BSICHEHUST OMOJIOTMYECKIX
IPOIIECCOB U SBJICHUMN, JUTSI TIPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEIHEBHOU
KU3HUA C 1EIbl0 oOecreyeHus] O€30MacHOCTH CBOETO 3J0POBBS M 3I0POBBS
OKPYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpupoaHON cpenie, MOHMMaHUuEe HEOOXOIMMOCTH UCIOJIb30BaHUS
JTOCTHXKEHUH COBPEMEHHOM ounoJioruun IS PALMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh JJIEMEHTAapHble OMOJOTMYECKUE 3a]ayl, COCTaBISAThH
CXEMBbI TIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX (1IN MUTAHUS);

yMEHHE BBINOJHAThH J1JA0OpPATOPHBIE U MPAKTUYECKHEe padOThl, COOIIOIATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBoW HH(OpMaIuu, HAy4HO-
MOMYJSpHBIE  MaTepHalibl), paccMaTpUBaTh TJI00aTbHBIE HSKOJOTUYECKUE
POOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OHMOJOTHYECKYI0 HWH(POpMAIUI0 M3 HECKOJIbBKHUX HCTOYHHKOB,
IPaMOTHO WCIIOJIB30BATh MOHSATUHHBIN ammapar ounosorumu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumenoBauue KoanyecTBO 4acoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aesioB M TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
| nporpamMmbl padoThI padoThI
bubmmoreka [{OK
1 b
MOTIOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
Opra"u3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTh 6 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHoxeHue n
5 e 5 1 bu6moreka [IOK
ALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts u
6 U3MEHYUBOCTH 8 1.5 Eubmorexa ITOK
' https://m.edsoo.ru/7f41c292
OpraHu3MoOB
Cenekuusi OpraHu3MoB. bubnuoreka [JOK
7 3
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 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

YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (LH(PPOBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbi padoThI padoTsI
1 DBOJIOINMOHHAS 9 1 bu6moteka [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u
2 a3BUTHE KU3HU 9 05 bubmorexa TTOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emMie
Opranusmel 1
3 OKDYKAOMIAS 5 1 bu6mmoreka [IOK
Pyx https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
bu6moreka [IOK
4 3KOJIOTHYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 2 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TIPOTPAMME



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 IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpouabHubie IIpakTnyeckue
Bcero U3ydeHust oOpa3oBaTtejibHbIE
/ padoThI padoThI
0 pecypcsl
bu6moreka [IOK
B https://m.edso0.ru/863e612
1 HOJIOTHUS B CUCTEME 1 2
HayK https://m.edso0.ru/863e632
a
MeToabI TO3HAHUS
YKUBOU TIPUPOIBIL.
[TpakTrueckas padota Ne
bu6mmoreka [IOK

1 «cnonp3oBanue

2 1 0.5 https://m.edso0.ru/863e612
Pa3IUYHBIX METOJIOB IIPH

2
W3YYCHUU
OHMOJIOTUYECKUX
00BEKTOBY
bubmuoreka [JOK

buonornueckue CHCTCMBI,

3 1 https://m.eds00.ru/863e656
MPOIIECCHI U UX U3yYCHUE

4
XUMHYECKUN COCTaB bu6mmoreka [JOK
4 kineTku. Boga 1 https://m.edso00.ru/863e674

MUHCEPAJIBHBIC COJIN €



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

beaku. CocraB u

bubmnoreka [IOK

5 https://m.edsoo.ru/863e6b7
cTpoeHue OeIKOB )
depmMeHTh —
OMOJIOTUYECKHE
KaTaJn3aTopPHI.
JlabopaTtopHnast pabota No bubnuotexa [JOK
6 1 «M3y4yenne 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKOU 2
aKTUBHOCTH (DEpMEHTOB
(Ha mpumepe aMuIasbl
WJTU KaTajiasbl)»
bu6moreka [IOK
7 VYrneoapl. Jlumumbt https://m.edso0.ru/863e687
0
bu6moreka [IOK
HyxiienHoBbIE KUCTOTHI.
8 https://m.edsoo.ru/863e6d5
ATOD c
Hcropust u meToap1 bubnuoreka [JOK
9 W3Yy4YEHUS KIICTKH. https://m.edso0.ru/863e6e8
Knerounas teopust 8
10 Knetka kak nenocrHas
KUBasl CUCTEMA
Crpoenue bubnuoreka [JOK
11 J3YKapUOTUYECKOU 05 https://m.eds00.ru/863e6ff0

kietku. JlaboparopHas
pabota Ne 2 «/3y4yeHune

https://m.edso0.ru/863e716
c



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/863e716c
https://m.edsoo.ru/863e716c

CTPOEHHUSI KJIIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB M OaKTEPHIA IO
MHKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OITMICAHHE

OOMeH BEILIECTB WIIH

bu6morteka [IOK

12 https://m.eds00.ru/863e766
MeTaboJI3M c
bu6moreka [IOK
13 Potocures. https://m.edsoo.ru/863e7c9
XeMocHHTE3 8
. bu6moreka [IOK
14 DHepreTuuecKuii 0OMeH https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KJIETKHU. [leeHne KICTKH.
Muro3. JlabopaTopHas
pabota Ne 3 bubnuoreka [JOK
15 «Hab6nronenne Mmurosa B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIllKa JyKa Ha
TFOTOBBIX
MHKpOIIpernapaTax»
Buocunte3 Oenka. bu6mmoreka [JOK
16 Peakuus MmatpudHOro https://m.edso0.ru/863e796

CHHTC3a

€



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/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmnoreka [IOK

Tpancnsauus —
17 https://m.eds00.ru/863e796
onocuHTe3 OeJIKa 5
Hexnerounsie hopmbl bubmorera [JOK
18 https://m.edsoo.ru/863e754
KU3HU — BUPYCHI 0
bu6morteka [IOK
o https://m.edso0.ru/863e81b
19 OPMBI Pa3MHOXKEHUS 6
OPTaHH3MOB https://m.edsoo0.ru/863e831
e
bu6moreka [IOK
20 Meii
eHos https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MMOJOBBIX KIIETOK.
Ormio10TBOpEHKE.
bu6moreka [IOK
JlaGopaTtopnast pabota No
21 0.5 https://m.edsoo.ru/863e81b
4 «M3y4yenue cTpoeHus 6
IMOJOBBIX KIIETOK Ha -
TOTOBBIX
MHKpOIIpernapaTax»
bubmuoreka [JOK
NunuBunyansHoe
22 https://m.edso00.ru/863e843
pa3BUTHE OPraHU3MOB 6
I'eneTuka — Hayka o
YK bu6mmoreka [JOK
23 HaCJIEACTBEHHOCTH U

U3MCHYNBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
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/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTHU

HacJIeIOBaHUS bu6mmoreka [IOK
24 MIPU3HAKOB. https://m.edso0.ru/863e887
MouorubpuaHoe 8
CKpEIIMBaHUE
UTHOpUIHOE
A P bu6morteka [IOK
CKpeniuBaHue. 3aKoH
25 https://m.edso00.ru/863e89a
HE3aBUCHUMOTO 4
HacCJICAOBaHWs IIPU3HAKOB N
CuerieHHoe
HacJIeJOBaHNE
MIPU3HAKOB.
JlaGopaTtopnast pabota No
5 «M3yyenue Bubmuoreka ITOK
26 pe3ynbTaToOB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHIHOTO 0
JTUTHOPUTHOTO
CKpEITUBaHUS Y
JpO30¢ Ul HA TOTOBBIX
MHKpOIIpenapaTax»
I'eneruxka noima.
bubmuoreka [{OK
Hacnenosanue
27 https://m.edso0.ru/863e8c6
MIPU3HAKOB, CIEIICHHBIX 0
C IOJIOM N
M3MeHuYnBOCTE.
bu6mmoreka [JOK
28 HenacnencrBennas 0.5

N3MCHYHNBOCTD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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

Jlaboparopnast pabota Ne
6. N3yuenue

MO (UKAITTOHHO K
W3MEHYHMBOCTH,
MOCTPOCHHE
BapHALMOHHOTO psiia U
BAPUALIMOHHON KPUBO»

Hacnencrsennas
NU3MCHYUBOCTD.
JlabopaTtopnast pabota No

bu6moreka [IOK

29
7. «AHAIU3 MyTalil y 0.5 https://m.edsoo.ru/863e8efe
JpO30(¢ B HA TOTOBBIX
MHKpOIIpenapaTax»
bu6moreka [IOK
30 ['enernka yeaoBeka https://m.edso0.ru/863e8d7
8
Pe3epBHbIit ypok.
O06o06meHue 1Mo TeMe
31 «HacnencrBeHHOCTE U
W3MEHYHMBOCTD
OpraHU3MOBY
Celnekuus KaK Hayka U bubmnorexa [IOK
32 K https://m.edso0.ru/863e921
poriecc
4
MeToapl U JOCTHXKCHUS bu6mmoreka [JOK
33 CEJICKIIMU PaCTEeHUM U https://m.edso0.ru/863e921

KHUBOTHBIX

4



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

buorexnoorusa xak

34
0TpacJib MPOU3BOJICTBA

bubmnoreka [IOK

https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KJIACC

Ne KosanyecTBo 4yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
pecypcsbl
n
DBOJIONHS U METOJIBI €€ bubmorera [JOK
1 5 A 1 https://m.edso0.ru/863ea20
W3YYCHUS o
Hcropus pazsutus bubnuoreka [JOK
2 Mpe/ICTaBIeHU 00 1 https://m.edso0.ru/863e957
IBOJIIOIINHA 0
bu6mmoreka [IOK
3 MukposBoTIOIHUS 1 https://m.edso0.ru/863e9c1
e
[Monmynsuust kak
JJIeMEHTapHas €IUHUIA
BHUJA U SBOJIIOLIMH. bubnuorexa [JOK
4 JlaGopaTopnas pabota No 1 0.5 https://m.edso0.ru/863e99c
1 «CpaBHEeHME BUJIOB 1O 6
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
JIBUKyIIHME CUIIBI bubmuoreka [JOK
5 (>nmemMeHTapHbIe 1 https://m.edsoo.ru/863e9da
(baxTOpBI) BOJIIOLIUU 4
6 EctecTBeHHbII 0TOOD U 1 bubnuoreka [IOK



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

ero Gopmbl

https://m.edsoo.ru/863e9ed
0

Pe3ynbTaTe! 3BOIIOLMK:
MIPUCTIOCOOICHHOCTh
OpraHHU3MOB U
BH1000pa3oBaHUE.

7 JlabopaTtopHnast pabota No 0.5 bubnuotexa [JOK
2 «Onucanune ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO
XapaxkTepa
Hampapnenus u mytu bubmorera [JOK

8 P - https://m.edsoo.ru/863e9cl
MaKpOIBOJIOINH o

9 Heob6parumocth
IBOJIIOLIAH

10 Uctopus xu3nu Ha 3emiie
1 METOJbI €€ N3YYCHUS
['umoTe3sr bubnuorexa [JOK

11 MIPOUCXOKACHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3BuTue )ku3Hu HA bubmuoreka [JOK

12 3emuie 10 3pam U https://m.edsoo.ru/863ea6b
IepHoaaM €

13 OCHOBHBIE ATaIbI 05 bubmuoreka [JOK

9BOJIIOIINHA

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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

pPacTUTENLHOTO U
KHUBOTHOTO MHpA.
[TpakTtuyeckas padora Ne
1 «3yuenue
MCKOTIA€MBIX OCTaTKOB
pacTeHuil 1 KUBOTHBIX B
KOJUTEKIIUSX)

(@]

CoBpeMeHHas cuctema

bu6morteka [IOK

14 https://m.edso0.ru/863ea48
OpPraHUYECKOTO MUpPa o

15 DBOJIIOLINS YeJIOBEKa bu6moreka [IOK
(a"TpOTIOTrEeHE3) https://m.edsoo.ru/863eac2c
JIBYOKyII€e CUIIbI bubnuorexa [JOK

16 (dakTopsI) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4

17 OCHOBHEBIE CTaIUN
ABOJIIOLIMH YE€JIOBEKa
UYenoBeueckue packl U

18 MIPUPOIHBIC adanTallH bubmorera [JOK

PHpoL A https://m.edso0.ru/863eaea?

YeJIoBeKa
PesepBHbIit ypok.
O000111eHIE IO TEME

19 «Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emiie»

20 DKoJIorus Kak HayKa



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

Cpenpl oOuTaHus u

bubnuoreka [IOK

21
IKOJIOTHYECKHEe (DaKTOPBI https://m.edsoo.ru/863eafec
AbGunotnyeckue paKTopsl.
JlaboparopHas pabota Ne
3. «Mopdoornyeckue
0COOEHHOCTH pacTeHUM
bu6morteka [IOK
U3 Pa3HBIX MECT
22 0.5 https://m.edsoo.ru/863eb10
OOMTaHU. o
JlabopaTtopHnast pabota No -
4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmoreka [IOK
23 buotnueckue dakTops https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHUE
XapaKTePUCTUKH
MO YJISILIAH.
24 [TpakTrueckas padota Ne 05
2 «IloncyéT mIOTHOCTH
MOTYJISIUI pa3HBIX
BHJIOB PAaCTCHHIN»
bubmuoreka [JOK
CooOrriecTBa OpraHu3MoB
25 https://m.edsoo.ru/863eb46
— OuoIIeHO03 N
26 DKOJOTUYECKUE CUCTEMBI bubmuoreka [JOK

(3K0CcHCTEMBI)

https://m.edso0.ru/863eb46



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

a
OcHOBHBIE TIOKA3aTENN
9KOCHUCTEMBI. Bu6 110K
nonmoreka
27 2
KOJIOTITHECKie . 1 https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. CyKueccus
28 [TpupoaHbIe 5KOCUCTEMBI 1
29 AHTpONIOTreHHbIE 1
9KOCHUCTEMBI
buocdepa — rmobanpHas bubmorera [JOK
30 1 https://m.edsoo.ru/863ebb5
AKOCUCTEMA 3E€MIIH .
3aKOHOMEPHOCTH bubnuoreka [JOK
31 CYIIECTBOBAHUS 1 https://m.edsoo.ru/863ebdl
ouochepsl 6
32 YenoseuecTBO B 1
ounocdepe 3emaun
C bu6mmoreka [IOK
OCYIIIECTBOBAaHUE
33 1 https://m.edsoo.ru/863ebal
MIPUPO/IBI U YEJIOBEYECTBA .
PesepBHbIN ypoK.
34 O00011IeHIE TEMBI 1
«CooOmecTBa 1
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
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
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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