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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTMH TEOPETHUECKYI0 OCHOBY s
OTpeAeNeHus] TOAXOJ0B K (OPMHpPOBAHHIO COJEp)KaHUS ydeOHOro mpeaMeTa
«buonorus»  cocraBwin:  KoHUenTyaimbHble —mosnoxeHus PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, CoAepKaHus, Pe3yIbTaToB 0OOy4eHUsI U TpeOOBAHMIA
K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX NENSIX M MPUHIIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 00111er0 00pa3oBaHuUs
B Poccuiickoit @eneparuu, a TakkKe MOJI0KEHUS O crierupuke OMOI0TUH, €€ 3HaYCHUH
B TO3HAHWU JKMBOM TMPHUPOABI U OOECICUEHUH CYIIECTBOBAHUS YEIOBEUECKOTO
oOmectBa. CorjacHO Ha3BaHHBIM TOJIOKEHHSIM, ONpENIeTIEHbl OCHOBHbBIE (DYHKIIMU
IIPOrpaMMbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no OGuosioruu Aa€T MPEACTaBICHUE O 1EsAX, 00 oOuIel cTpareruu
0oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHs OOYyYalOLIMXCsl CPEACTBAMU YYEOHOro IMpeaIMeTa
«buonorusy, onpenenser 00sM3aTeIbHOE MPEAMETHOE COAEpPKAHUE, €r0 CTPYKTYpY,
pacupenesneHue Mo pasfeliaM M TemaM, PEKOMEHAYEMYIO IIOCIEN0BATEIBHOCTh
U3YYEHUs y4yeOHOro marepuana ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX
CBA3E€H, JIOTUKM O00pa30BaTENbHOrO  IPOILIECCa, BO3PACTHBIX  OCOOEHHOCTEM
o0yyJarommxcs.

B nporpamme no 6MoJ0THMM Takke YUUTBHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHBIM M MPEIMETHBIM pe3ylibTartaM OOydeHHs B
(hOopMHUPOBAaHMHM OCHOBHBIX BHIOB Y4YeOHO-TIO3HABATEIBHON ACATEILHOCTH/YIECOHBIX
NerlcTBU 00yYarommXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOTr0 00pa3oBaHus.

B nporpamme mo Guonornu (10—11 kmaccel, 6a30BbIi ypOBEHb) peann30BaH
IOPUHLIUII TPEEMCTBEHHOCTH B U3y4YE€HUU Ouosioruu, Onarojgapss 4emy B Hei
IIPOCMATPUBAETCSI  HANPABJICHHOCTh HA  Pa3BUTHE  3HAHUM, CBA3AHHBIX C
(hOpMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS, LIEHHOCTHBIX OpPUEHTAIUI
JUYHOCTHU, SKOJOTUYECKOTO MBILUICHUS, IPEICTABICHUNA O 3J0pOBOM 00pa3e KU3HU U
OEepeXKHBIM OTHOIIIGHHEM K OKpYyXkaromied mnpupoaHou cpene. [lostomy Hapsmy c
M3y4EeHHEM 00IEOMOIOrMUECKUX TEOPH, a TaKKe 3HAHUM O CTPOCHHUH KUBBIX CUCTEM
Pa3HOI0 paHra U CyIHOCTH OCHOBHBIX IPOTEKAIIINX B HUX IPOLECCOB B ITpOrpamme
no OWOJOTMM YAEJIEHO BHUMAaHUE UCIOJIb30BAHUIO TMOJYYEHHBIX 3HAaHUWA B
MOBCEHEBHOM KU3HU VISl pEILICHUS NMPUKIIAHBIX 3a/1a4, B TOM YHCIIe: MPOPUIAKTUKH
HaCJIEICTBEHHBIX 3a00JIeBaHUI YeJI0BEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHUS 3KOJOTMYECKH LeJIeco00pa3HOro IOBEACHUS B
OKPY’KAIOIIEW NPUPOJHON CpElNE, aHaIW3a BIIMSHUS XO3SWCTBEHHOU IESITEIIbHOCTH
YeJlloBeKa Ha COCTOSIHUE TPHUPOAHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. YCHUIIEHUE
BHUMaHUS K MPUKIAJHON HalpaBiIeHHOCTH Yy4yeOHoro mpeamera «buomorus»



MPOJIMKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHMsI YCIOBHM JIsl PEIICHUS OTHON U3
aKTyaJIbHBIX 33J1a4 MIKOJBbHOTO OMOJOTUYECKOTO 00pa30BaHMsl, KOTOpasi MPEANoJiaraet
dbopmupoBaHue y OOyYarolIMxcsi CIOCOOHOCTH aJalnTUPOBAThCS K H3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpemHero o0mero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecmeunBaeT (GopMHUpPOBAHWE y OOYYAIOMIMXCS TMPEACTABICHUN O HAYYHOU
KapTUHE MUpPa, paCIIUpsieT U 00001IAeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTINYUTEIbHBIX
NpU3HaKaX — YPOBHEBOW OpraHU3alluy U BOJIOLNU, CO3AAET YCIOBUS Isl: IO3HAHUS
3aKOHOB JKUBOU MPUPOJBI, HOPMUPOBAHMS (PYHKIIMOHATBHONW IPAMOTHOCTH, HaBBIKOB
3I0pOBOTO U 0€30MmacHOro 00pasa KU3HH, IKOJIOTHICCKOTO MBIITUICHHS], IIEHHOCTHOTO
OTHOIIEHUS K JKUBOW TIPUPOC U YETOBEKY.

Bonbioe 3HaueHne OMOJIOTHS MMEET TAKXKE ISl PEIICHHS] BOCHHUTATENbHBIX U
Pa3BUBAIOIIMX 33Jla4 CPEIHEro O0IIero oOpa3oBaHUs, COIMATIN3AUNA 00YUYaIOIIUXCS.
N3yuenne Onosoruu obecrieynBaeT yCiaoBus sl GOPMHUPOBAHUS HHTEIICKTYATbHBIX,
KOMMYHUKAITMOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, JCTETHYECKON KYJIBTYPHI,
CIIOCOOCTBYET WHTETpAIMK OWOJIOTHUYECKUX 3HAHWUW C MPEACTABICHUSIMH U3 JIPYTHX
y4eOHBIX MPEAMETOB, B YaCTHOCTU, (GU3UKU, XUMHM U Teorpaduu. HasBaHnHbie
MOJIOKEHUST O TIPEeHA3HAYECHUU y4eOHOTO mpeameTa «bruosiorusy coCTaBHIIA OCHOBY
JUISL OTIpEeJielICHUs TOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COJEpKaHUA,
MPEJCTABIICHHOTO B IIPOTpaMMe MO OUOJIOTUH.

Ot6op conepxkanust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C O3UIUN KYJIBTypOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPBIM
oOy4aroriecs: JOHKHBI OCBOUTH 3HAHMS M YMEHHS, 3HAYUMBbIC NJIs1 (DOPMUPOBAHMUS
o0111e# KyJIBbTYpPHhI, ONPESIAIONINE aJIeKBAaTHOE MOBEACHUE YEIOBEKA B OKPYXKaIOIICH
MPUPOJHON Cpelie, BOCTpeOOBaHHBICE B TIOBCEIHEBHOM >KM3HU M MPAKTUYECKOU
nestenbHOCTH. OCco00€ MeCcTO B OTOM CHUCTEME 3HAaHUM 3aHUMAIOT JJIEMEHTHI
coliepKaHUsl, KOTOpBIE CIIy>)KaT OCHOBOM nJisi (hOPMHUPOBAHUS TPEICTABICHUN O
COBPEMECHHOM €CTECTBEHHO-HAYYHOW KApTUHE MHpa W IICHHOCTHBIX OPHUEHTAITUIX
JUYHOCTH, CITIOCOOCTBYIOUIUX TYMaHU3AIMU OMOJIOrMYECKOr0 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpKaHUS YydeOHOTO MaTepuaja B IIporpamMme TIo
OMOJIOTUM  OCYHIIECTBICHO C YYETOM TPHOPUTETHOTO 3HAYECHHsS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX J>KUBOW TPHUPOABI, O €€ YPOBHEBON OpraHu3aIiuu H
ABOJIIONIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buosorusp
BBIJICJICHBI CJICAYIONINE COJACpIKaTeIbHbIe JTUHUW: «buojorus kak Hayka. Metompl
Hay4dHOTO TO3HaHus», «Kierka kak Owuonormyeckas cucremMa», «OpraHm3M Kak
Oouwonornueckast cucremay, «CucremMa W MHOrooOpa3ue OpPraHUYECKOrOo MHPay,
«IBOJTIOIHUS KUBOW MPUPOIBI», « IKOCHCTEMBI U TIPUCYITUE UM 3aKOHOMEPHOCTH.



Lenp wu3yuenuss ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOIIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHU3aIuN
KUBBIX CHCTEM Pa3HOTO paHra U MpUOOPETeHHE YMEHUN HCIOJIb30BaTh 3TH 3HAHUS
JUISl TPaMOTHBIX JIEUCTBUM B OTHOILIEHUU OOBEKTOB >KUBOW TMPUPOJBI U PEHICHUS
Pa3TUYHBIX KU3HEHHBIX MMPOOIIEM.

JlocTikeHne 1enu w3ydeHuss ydeOHoro mpeamera «bwomorus» Ha 06a3oBoM
ypOBHE 00€CreurnBaeTCs peleHUEM CIeAYIOINX 3a/1a4:

OCBOCHHME OOYYalOlIMMUCS CHUCTEMbl 3HAaHUH O OHOJOTUYECKUX TEOpUsX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIYKalUX OCHOBOU JJIs
(dbopMupOBaHUs MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJax
HAy4YHOTO IIO3HAHWS, CTPOSHWUH, MHOTOOOpa3WM M OCOOCHHOCTSX JXHBBIX CHCTEM
pa3HOr0 YpPOBHS OpraHU3allMd, BBIJIAIOIIUXCA OTKPBITUSAX M  COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue Yy OOydYarOUIMXCS TO3HABATENIbHBIX, WHTEIUIEKTYalbHBIX U
TBOPYECKUX CHOCOOHOCTEH B MPOIECCE aHaliW3a JaHHBIX O IMyTSAX pPa3BUTHS B
OMOJIOTUU HAYYHBIX B3TJISAJI0B, UJIEH U MTOAXOJ0B K MU3YUYCHHIO KUBBIX CHCTEM PA3HOTO
YPOBHS OpraHHU3allny;

CTAaHOBJICHHE Yy  oOOydwaromuxcsi oOmeld  KyJabTypbl, (YHKIIHMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO
MHpa KUBOW MPUPOJIbI HA OCHOBAHUU 3HAHUN U OIBITA, MOJYUYCHHBIX MPU U3YUYCHUU
OMOJIOTHH;

dbopMupoBaHne y OOydYamOMIMXCS yMEHUN WUIIOCTPUPOBATH 3HAUCHHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JIEITEIIbHOCTH YEJOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTU TIO3HAHMUS YEJTOBEKOM >KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COONIOACHUS ITHYCCKUX
HOPM TIPU TIPOBEICHUN OMOJIOTUYECKUX UCCIICIOBAaHUMN;

OCO3HAHHME IIEHHOCTH OWMOJIOTMYECKUX 3HAHWUW JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpBbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M yMEHUN B MOBCEIHEBHOW KU3HU JIA
OLICHKHM MOCJIEACTBUM CBOEH IEATEIBHOCTH 110 OTHOLICHUIO K OKPYXKAaUIEH Cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COOJIOJIeHHEe Mep NPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero obmiero oopazoBanus «buosorus», nsydyaemas Ha 6a30BOM
YpOBHE, SIBJSETCS 00s3aT€TbHBIM yYE€OHBIM TIPEIMETOM, BXOJMSIIUM B COCTaB
npeaMeTHON 00sacTh «EcTecTBEeHHO-HAYYHBIC TTPEAMETHD».



Jlnst u3ydennst Ouonoruu Ha 0a30BOM YPOBHE CPEIHEro OO0Iero oOpa3oBaHUS
otBoauTcs 68 dacoB: B 10 kmacce — 34 vaca (1 gac B Heaeno), B 11 knacce — 34 gaca
(1 gac B HezEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU H
APYTUMHU €CTECTBEHHBIMU HayKamH, (hunocodueii, STUKOM, 3CTETUKOM U1 mpaBoM. Poib
Oowonmornn B (OPMHPOBAHWM COBPEMEHHOW HAydyHOW KapTuHBI Mupa. Cucrtema
OMOJIOTHYECKUX HaYK.

Meroabl TO3HAHUS XKUBOW TpHUpOAbI (HAOIIOIEHHUE, HKCIIEPUMEHT, OIMHMCAHHUE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHe, CTATUCTUYECKAst 00pabOTKa JTaHHBIX).

JemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabdora Ne 1. «lcnonb3oBaHue pa3jaM4HBIX METOJIOB IPHU
M3Y4EHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTinuue
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3zHOOOpasue. YPOBHU OpraHU3alUU OMOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBBINA, OPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOT€OLIEHOTUYECKUI ), OUOC(hEPHBI.

JdemoHcTpanuu:

Tabmuupbr u cxembl: «OCHOBHBIE MPU3HAKU >KU3HW», «YPOBHU OpraHU3alldd
KUBOU MPUPOABD.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKH. XHWMHUYECKUE JJIEMEHTBhl: MaKpPOJIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMM  BOJBI W MHUHEpaJbHBIX BellecTB B kieTke. [logmepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OCIIKOB.
He3aMeHnMble W 3aMEHUMBIE AMUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIN COCTaB. YPOBHU
CTPYKTYpbI OCJIKOBOM MOJICKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeskoB. bruomornueckue QyHKIMU OEIKOB.



®depMeHThl — OHonoruyeckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
HeHTp, cyoOctpatHas coemuduuHocTb. Kodepmentsl. Burtamunbel.  OTnnywms
(epMEHTOB OT HEOPTaHUUYECKUX KaTalIu3aTopOB.

VYrneBoabl: MOHOcCaxapuabl (IJI0K03a, pudo3a U Je30Kcupr0o03a), aucaxapuibl
(caxaposa, JakTo3a) W ToaMcaxapuibl (Kpaxmayi, TJIHKOTEH, LEeJUJII0I03a).
buonoruueckue GyHKIIUU YTIIEBOOB.

Jlununael:  TpurMuepunabl,  Goc@oaunuabl,  crepouspl.  ['uapopuIbHO-
ruzipooOHbIe cBolicTBa. buonornueckue pyHkunu aunuaos. CpaBHEHHE yII€BOJIOB,
O€JIKOB U JIMMIUAO0B KaK UICTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotsr: JJHK n PHK. Hykneotnasl — MOHOMEPBI HyKIEMHOBBIX
kucnot. Ctpoenne u pynkunu JJHK. Crpoenne u ¢pynkuuu PHK. Bunst PHK. AT®:
CTpOeHHUE U QYHKIIUH.

[uronoruss — Hayka o kieTtke. KnetouHas Teopus — mpUMEpP B3aUMOJAECUCTBUS
uael U pakToB B HAYYHOM MO3HAHUH. MeTOAbl N3yUEHUs KIETKH.

Kinerka kak nenoctHas xuBas cucrema. OOuIMe NMpU3HAKK KIETOK: 3aMKHYTast
HapykHasg MemOpaHa, mojekynbl JIHK kak reHernueckuil anmapar, cUCTeEMa CHHTE3a
Oenka.

Tunsl kI€TOK: dyKaproTHYecKast U MpokapuoTuyeckas. OCOOEHHOCTH CTPOECHMUS
MpoKapuoThyeckod  kietku.  Kierounas  crenka — Oakrtepuil.  CTtpoeHue
AYKapUOTUYECKON KIIeTKH. OCHOBHBIE OTIMYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM
KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPHl KIETOK — KIJIETOYHAsl CTEHKA, IVIMKOKAJIMKC, HX
¢dbynkuuu. [1nazmaruueckass memOpana, e€ cBoiictBa U ¢yHkuuu. [{utomnasma u eé
opranousipl. OmHomeMmOpaHnHble opraHouabl kietku: OIIC, ammapar ['ombmxw,
mu30coMbl.  [loiyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHUM, IUIACTHJBI.
[Ipoucxoxnenne MUTOXOHApUNM U TwlacTuA. Buael 1uiactun. HememOpanHbie
OpPraHou/bl KJIETKH: puOOCOMBI, KJIETOUHBIN LIEHTpP, LEHTPUOIN, PECHUYKH, KTYTUKH.
QyHKIMY OPraHOMAOB KJIETKH. BKItoueHuns.

SAnpo — perynsatopHblii HeHTp kieTkd. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapuoIUIazMa, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. IlIBann, M. Illneitnen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammel: «PacripeneneHrne XMMHYECKUX 3JIEMEHTOB B HEXHUBOM MPHUPOJIEH,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU PUPOIE».

Tabmumsr u cxembl: «llepuonuyeckass TaOnMIIA XUMHUYECKUX DSJIEMEHTOBY,
«CTtpoeHue MoJekynbl BOJbD», «buocunTes Oenka», «CTpoeHHE MOJEKYNbl OeiaKay,



«Ctpoenne ¢pepmenta», «Hyxneunosbie kucnotsl. JJHK», «CtpoeHune Momexyssl
AT®», «CtpoeHue 3yKapuOTHUECKON KIETKN», «CTpOECHHE MKUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpOEHHUE NPOKAPUOTUUYECKON KIETKNY,
«CtpoeHue szpa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHHME MJii IPOBEACHUS
HaONIOACHUN, W3MEPEHUI, SKCIEPUMEHTOB, MUKPOIPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pabGora Ne 1. «/3ydeHune KaTaqTuTUYECKON aAKTHUBHOCTH
(dhepMeHTOB (Ha MpUMeEpe aMuUIa3bl WA KaTajlas3bl).

JlabopaTtopHas padota Ne 2. «3ydeHune cTpoeHHs KIETOK PaCTEHUMN, >KUBOTHBIX
1 GaKTepuil MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax U UX OIMHUCAHUE.

Tema 4. /Ku3HenesiTeJbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa00IM3M. AcCCUMWISIIUS (IJIACTUUECKUNA OOMEH) U
TUCCUMWISIIUS  (PHEPreTUUEeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HHEPruM B TNOHUMaHUU
MeTaboIu3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(HBIA U reTepoTpoHbId. Poiab GepMeHTOB B
0oOMEHE BEILIECTB U MPEBPAILICHUN SHEPTHH B KIIETKE.

®dotocunTe3. CreroBas U TeMHOBas ¢asbl porocuHTe3a. Peakiuu gpoTocuHTE3A.
O¢pdexTuBHOCTh (PoTOCHHTE3a. 3HaueHUEe (OTOCHHTE3a JJId JKU3HM Ha 3emie.
Bnusinue ycnmoBuil  cpenbl Ha  (OTOCHMHTE3 W CIOCOOBI  TMOBBIIIEHUS  €rO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMocuHTEe3. XEeMOCHHTE3UPYIoIKUe OaKTepuu. 3HAUYCHUE XEMOCHHTE3a st
KW3HU Ha 3eMJI€.

OHepreTuueckuii oOMeH B KieTke. PaciuensieHue BeLIECTB, BBIIEICHHE HU
aKKyMYJIMPOBaHHUE SHEPrUM B KIJIETKE. DTallbl 3HEpreTuyeckoro oomena. I'nmukonus.
bpoxxenne u ero Bunbl. KuciopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopunupoBanue. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cunresa. ['enetnueckas undopmanus u [JHK. Peanuzanus
reHeTH4ecKko wuHpopManuu B KIETKe. [ eHeTHMUecKuil KOJ W €ro CBOMCTBa.
Tpanckpunimus — matpuunsiii cuaTe3 PHK. Tpancnsanus — GuocunTe3 6enka. DTarbl
Tpancisiuu. KonupoBanue aMuHokucnoT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie gopMmbl xu3Hu — BUpychl. Mctopust otkpsiTus BupycoB (/1. WM.
NBanoBckuit). OCOOEHHOCTHM CTPOCHUS ¥ JKU3HEHHOTO IIMKJa  BHUPYCOB.
bakrepuodaru. bonesnu pacteHuit, )kWBOTHBIX M Y€JIOBEKA, BHI3HIBAEMBIC BHPYCAMHU.
Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oymurens CIIMJla. OGpatHas



TPAHCKPUIIIIUSA, peBepTa3a u nHTerpasza. [Ipodunaktuka pacrpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUH.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuipelt u cxeMbl: «Tunel nutanus», «Metadbonuszm», «MUTOXOHAPUSY,
«JHepreTuyeckuii ooMen», «Xioporact», «®Dotocunte3», «Crpoenune JIHK»,
«CtpoeHue u (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «'eHeTHUYecKHil Koy,
«Bupycoe», «bakrepuodarn», «Crtpoenue u xu3HeHHbIM 1uKaI Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JJHK».

Ob6opynoBanue: wmoaenu-ammnkaun «Yasoenune JHK u Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHne KIeTKu», Moenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii MUK, WM SKU3HEHHBIM 1UKI KieTku. WHTepdaza u mMuTo3.
[Iponeccol, mpotekaroniue B uaTepdasze. Permukanus — peakius MaTpUYHOTO CUHTE3a
JHK. Ctpoenne xpomMocoM. XpOMOCOMHBIM HaOOp — KapuOTHUIl. JIUMIOMTHBIN U
raruiOuJHBIA  XpOMOCOMHBIE Ha0Opbl. XpomaTuabl. LluTonormyeckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUIYAIBHOTO Pa3BUTHUSL OPTaHU3MOB.

lenenue kinetkn — muto3. Cragum muto3a. I[Ipoumecchl, mpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@®opMbI pa3MHOKEHHUSI OpPraHu3MoOB: Oecrmoyioe W mojioBoe. Buabl Oecrosoro
pPa3MHOXXEHUSA: JEJICHUE HAJABOE, I[IOYKOBAHME OJHO- U  MHOTIOKJIETOYHBIX,
criopooOpa3oBaHUe, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OPTraHU3MOB, €r0 3HAYEHUE JJIsI CEJIEKIIUU.

[TonoBoe pazMHOMXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Craaum wMeiioza. Ilpouecchl, NpouCXOASIIME HA CTagusX Meilo3a.
[ToBenenue xpomocoM B meno3e. KpoccuHropep. bruonornyeckuii CMbIC U 3HAYEHHUE
Meno3a.

["amerorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1070BBIC
KeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX KJIETOK — ramMeT
(ciepMaTo30u, SUIEKIETKA) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepMaTo3ou10B. OmnoaorBopenue. [lapTeHorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOTeHe3).  OMOpHUOHAIBLHOE  pPa3BUTHE
(amOpuorenes). Jrtanbl SMOPUOHAIBHOTO PA3BUTHUS Yy TTO3BOHOYHBIX >KUBOTHBIX:
IpoOJieHne, TacTpyJsiusi, opraHoreHe3. llocTomMOpuoHanmbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHABHOTO PA3BUTHUS: MPSIMOE, HEeTpsiMoe (TMUMHOYHOE). BrusHue cpens
Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIEC BHI3BIBATH BPOKIAEHHBIC YPOICTBA.



Poct u pasButme pacteHunid. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxeMbl: «®DOpMbl Pa3MHOXKEHHS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX PACTCHUI», «BereTaTuBHOE pa3MHOKEHUE PACTCHUIN,
«/enenne xknetku Oakrepuit», «CTpoeHHME TOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Kiertounslii 1ukny, «Pemmukamus JHK», «Mwuto3», «Meio3y,
«IIpsimoe n Hempsimoe pa3BUTHE», «['aMeTOreHe3 y MIIEKONMUTAIOMIMX U YEIOBEKAY,
«OCHOBHBIE CTAJIUA OHTOTCHE3AY.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uabl
MJICKOITUTAIOWIETO», «SlinekneTka miekonuTamomero», «Kapuokunes B KieTkax
KOpEIKa JIyKa», MarHuTHasi MoJenb-anukanus «/lenenue xknetku», moxaens JTHK,
Moielib MeTaazHOil XPOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

Jlaboparopnas padota Ne 3. «HabnroneHrue MuTo3a B KJIIETKaX KOHUMKA KOpEIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxj».

JlabopatopHas padota Ne 4. «3ydeHue cTpoeHHs MOJTOBBIX KJIETOK HA TOTOBBIX
MHUKponpenapaTax».

Tema 6. HacsieACTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaum reHetuku. Mcropusa pa3BuTus reHeTUKU. Ponb muronorun u
AMOPUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKiag poccuiickux u 3apyOekHbIX YUEHBIX B
pa3BUTHE TEHETHKU. MeTo/bl TeHETHKU (THOPUI0IOTHUYECKHM, TUTOT€HETHYECKUH,
MOJIEKYJISIpHO-TeHETHUECKU). OCHOBHBIE TEHETHYECKHE NOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI TMPU3HAKOB, yCTaHOBJIEHHbIE [. MeHnenem.
MoHoruOpuiHOe  CKpellMBaHWE. 3aKOH €IWHO-00pa3uss THOPHIOB IEPBOTO
nokoJjieHus. [IpaBuiio 1OMHUHMpOBaHUS. 3aKOH pacUIEIJIEHUs MPU3HAKOB. | 'unoresa
YUCTOTHI raMeT. [1o1HOE 1 HemoJIHOe TOMUHUPOBAHUE.

JlurnbpuaHoe CkpenMBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBAHUSI MPU3HAKOB.
[{utoreHeTuuyeckue OCHOBBI  JUTHOPUIHOTO  CKpPEUIMBAHUS.  AHaIU3UPYIOIIEE
CKpemuBanue. lcrnonp30BaHue aHaIUM3UPYIOLIETO CKPEIIMBAHUS I ONPEACIICHUS
Te€HOTHUIIa OCOOHU.

CuermienHoe HacienoBaHue npusHakoB. Pabota T. Moprana no cuemieHHOMY
HAaCJIeI0BAaHMIO T'eHOB. HapylieHue cuerieHusi reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KAPTHI.

I'enetuka mnona. XpoOMOCOMHOE ONpEAENICHHE IMoja. AyTOCOMBbI M IOJOBBIC
XpoMOCOMBI. ['OoMorameTHele M TeTeporaMeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.



N3menunBoCcTh. BHbl M3MEHUYMBOCTH: HEHACIEJICTBEHHAsi U HACJIEICTBEHHAs.
Ponp cpenbl B HEHACJIEICTBEHHON U3MEHYUBOCTH. XapakTepucTuka
MOJIU(PUKALUOHHON H3MEHYMBOCTH. BapuallmoHHBIA psii U BapuallMOHHAs KpUBas.
Hopwma peakuun npuszHaka. KomnyecTBEHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON H3MEHYMBOCTH.

HacnencrBenHnas, WM TE€HOTUIIMYECKAas, W3MEHUMBOCTh. KoMOWHAaTHBHAas
M3MEHUYMUBOCTh. Mel03 U MOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTH.
Myrtanionnasi u3MeHYMBOCTh. Kiaccudukanus myTanuii: reHHblE, XpOMOCOMHBIE,
reHoMHble. Yactora u npuuuHBl MyTanuuid. MyrtareHHele (akTopbel. 3aKoH
TOMOJIOTHYECKHX PAIOB B HACJIEeACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uyemoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YeJIOBEKA: T'CHEATOrMYeCKuil, OJNM3HEIOBbINA, IUTOTCHETUYECKUM, OMOXUMHYECKH,
MOJIEKYJISIPHO-TeHEeTUUEeCKH. COBPEMEHHOE ONPEAEIEHNE TEHOTHUIIA: TIOJIHOTEHOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBaHWE, B TOM uyucie ¢ nomoulpto [II[P-ananusa.
HacnencrBennnie  3a0o0jieBaHMsl  4YeJIOBEKAa: TeHHBIE  OoJie3HHM, OOJIE3HH C
HACJIEJICTBEHHOM TPEIPacioyioKeHHOCThIO, XpPOMOCOMHBIE 00Jie3HU. COMaTHYECKUe U
reHepatuBHbie MyTanuu. CTBOJOBBIE KIETKU. [IpUHIUIBI 310pOoBOro 00pasa >KU3HH,
OUArHOCTUKH, TPO(PHIAKTUKA U JI€YEHUS TIeHEeTHYeCKUx OosesHed. Menuko-
F€HETUYECKOE  KOHCYJIbTUPOBAaHHME. 3HAYCHUE  MEUIMHCKONW  TEeHETHKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUN YelloBeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ge ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuipl U cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PacUICIJICHUS U €ro UUTOr€HETUYEeCKasi OCHOBa», «3aKOH YHCTOTHI
rameTy, «Jurubpunnoe ckpemmBanuey, «lluTomornueckre OCHOBBI TUTHOPUHOTO
CKpemuBanus», «Meio3», «B3auMoAeHCTBUE allJIEIbHBIX T€HOB», «l eHeTndeckue
KapThl PacTEHUU, *KUBOTHBIX M 4YeJoBeKay, «l'eHeTuka Mojay, «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIUICHHOTO C moJiom», «KapuoTumbl yemoBeka W >KMBOTHBIX),
«Bugel m3meHunBoCTH», «MoaudukanmoHHas HW3MEHYMBOCTHY», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynm KpoBw», « MyTarimoHHasi U3MEHUYHUBOCTHY.

OGopynoBanue: MoAeHH-aNIUIMKAUMKM  «MOHOTHOPUAHOE  CKpELIMBaHUE,
«Henonnoe  nomuHupoBaHuey, «Jurubpunnoe ckpemmBanuey», «llepexpéct
XPOMOCOM», MHUKPOCKOT U MHKporpemnapar «Jpo3zodunay (HopMma, mytanuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moCceBHOM.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:



JlaGoparopnass padora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHUAHOTO H
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpErapaTaxy.

JlabopatopHass padora Ne 6. «3yyenue MoauduKanMOHHOW H3MEHYMBOCTH,
NOCTPOCHHUE BAPUALIMOHHOIO PsAZla U BAPUALMOHHON KPUBOW».

Jlabopatopuass padota Ne 7. «AHanmu3 MyTaruil y napo30Guiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka W MpoUEcC. 3apOKICHHUE CEIIEKUUA WU JTOMECTHUKALHS.
VYuenne H. 1. BaBunoBa o 1eHTpax MpOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacteHui. LIeHTpbl IpOUCXO0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOABl CelIeKIMH. MaccoBblil M HWHIUBUAYaAIbHBIA OTOOPHI B
CEJICKIMU pacTeHHd M KUBOTHBIX. OIeHka »3Kcrepbepa. bIuM3KopoACTBEHHOE
cKpemuBanue — wuHOpumuHr. Yucras nuHus. CKpelMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, mnu rubpuaHas cuia. HepoacTBeHHOe CKpelMBaHUE — ayTOPUAMHI.
Otpanénnas rubpuamsanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 U MOJIy4eHHE
IOJINTUIONIOB. JIOCTHIKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHOIIOTHST Kak oOTpacib IPOM3BOACTBA. ['€HHAs WHXKXEHEPHs. OTaIlbl
co3ganusi pekomOuHantHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
unxeHepus. Kiierounsle KynbTypbl. MHKPOKJIOHAJbHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHHU3MOB.
DkoJjorudeckue u stuyeckue npobdsembl. MO — renHerndyecku MoauULIMPOBAHHBIE
OpraHU3MBl.

JleMoHCTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmumbsrt u cxembl: kKapta «LIeHTpbl NPOUCXOXKIAEHUS U MHOT000Opa3us
KyJIbTYpPHBIX pacTeHui», «llopombl noMamHuX »XUBOTHBIX», «CopTa KyJbTYpHBIX
pactenuity, «Otnanénnas rudpuausauus», «Pabotel akagemuka M. @®. NBanoBay,
«Ilomunnouus», «OObEKTbl  OuoTeXHONOruM», «KJeTouHble  KyJIbTypbl H
KJIOHUpOBaHue», «KOHCTpyupoBaHUE U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MYJISKU TUIOJIOB M KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHbIE METOABl W JOCTHXKEHUS CEJIEKIIMH PACTeHUUd U
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO, IJIEMEHHYIO (pepMy, COPTOMCHIBITATENIbHBIH
Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JaOOPATOPUI0 arpOyHHBEPCUTETA HIIM HAYYHOTO

LIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHANA O0HOJIOTHA.

[IpeanocbUIKM BO3HUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS
u e€ MecTo B Omonoruu. BiusiHue BONIONMOHHON TEOpUU HA Pa3BUTHE OUOJNOTHU U
APYTUX HAYK.

CBunerenbctBa  3Bojtouuu.  [lajneoHToNIOTMYECKHE:  MOCIIEN0BATENBHOCTD
NOSBJICHUS BHUAOB B MAaJCOHTOJIOTUYECKON JIETONHUCH, NEPEXOJHBIE (OPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune ¢hayH u Gpaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOJACTBA M pa3iuuusg 5SMOpPHUOHOB Ppa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX IIyTE€H Yy BCEX
OpraHU3MOB.

OomonnonHas  teopus Y. JlapBuna. Ilpenmocblnkun — BO3HUKHOBEHUS
napBUHM3Ma. JIBIKyIlME€ CHJIBI HBOJIOLUMUM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHUE IpU OrPAHMYEHHOCTH PECYpPCOB, HEONpPENENIEHHAs HW3MEHUYUBOCTD,
0opb0a 3a CyIlIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossomronus. [lonynsanus kak equHUNA BUA U 3BOJIIOLIHH.

JBuwxkymue cuibl ((akTopbl) 3BOJIIOLUU BUIOB B Hpupoje. MyTalMOHHBIHI
poLecc ¥ KOMOMHATUBHAS U3MEHUYMBOCTh. [lomynslroHHbIE BOJIHBI U Apei] reHoB.
N3onsuns u Mmurpanusi.

EctecTBeHHbIl 0TOOp — HampaBimsitomuii  Qaktop 3Bomonuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT, OPraHu3MOB Kak pe3yibTar H3Bojiouud. I[Ipumepsl
MPUCIIOCOOJICHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun u  BumooOpazoBanme. Kputepunm  Buga.  OcHOBHblE  (POpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe.

MaxkposBomorisi.  PopMbl  3BONIONUM:  QUIETHYECKasl, JUBEpPreHTHas,
KOHBEpIeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxneHne OT HecleuuaaTu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdemoHcTpanuun:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mroiuiep, A. H. CeBepuos.

Tabnuupbl U cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiiey», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOPHOBI 3a CYIIECTBOBAHUEY,



«EctecTtBeHHBIN 0TOOPY», «MHOTOOOpa3ue cOpToB pacTeHuin», «MHOTrooOpasue mopos
KUBOTHBIX», «llonmymsamum», «MyTalmoHHass W3MEHYHUBOCTE», «ApomMop]o3s»,
«Mnnoananramumny, «O01Ias aerenepanus», «JBrmKylme cuiibl 3Boaonuny», «Kapra-
cxema Mapuipyra nytemectBuss Y. [lapBuna», «bopbba 3a CyIIeCTBOBaHHUEY,
«IIpucnocobnenHocts  opranu3moBy»,  «l'eorpaduueckoe  BHI000pa3OBaHUEY,
«IKOJOTMYECKOE BUIO00PAZOBAHUEY.

O6opynoBanue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMU OKPACKH, HA0Op
TUIOJIOB M CeMsIH, KoJuteKIus «lIprumepbl 3alIUTHBIX MPUCTIOCOONEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HaIpaBiCHUS SBOMIONUKY», OO0BEMHas Mojuenb «CrpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX.

buoreorpaduyeckass kapra wmupa, Koekuus ~«DopMbl  COXPAHHOCTH
MCKOIIa€MBbIX KMBOTHBIX M PacTEeHUI», Mojeipb anumkanus «llepekpéct xpomocom»,
BIIaKHbIe  mpemnapatel  «Pa3Buthe  HacekoMmoro»,  «Pa3BUTHE — JSATYLIKW,
MuKpornpenapar «Jlpo3zodpuna» (Hopma, MyTauuu (GOpMbI KPBUIHEB U OKPACKH TENA).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHIOB N0 MOP(DOIOTUUECKOMY
KPUTEPHUIO».

JIaGoparopHas pabora Ne 2. «OnucaHue mpUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4YHBIE MPEACTAaBICHUS O 3apOKIACHUM KU3HU. HaydHble Trunoressl
BO3HUKHOBEHUS KU3HU Ha 3emiie: a0MOoreHe3 U MaHcnepMust. XUMHUYECKast SBOJIOIIHSL.
AOGHOTreHHbIN CUHTE3 OpraHUYECKUX BEILECTB u3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBHOE TOATBEPKACHUE XUMHYECKOW 3BOMIONMU. HaudanbHble 3Tambl
ouonornyeckoi sBomouuu. ['mnoresa PHK-mupa. ®dopmupoBaHne meMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHME HPOTOKJIETKU. lIepBple KIETKM W UX 3BOJIOLHS.
@OopMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pasutne xwm3Hum Ha 3emuie mo spam u nepuomaMm. Karapxen. Apxeickas u
npoTeposoiickast opel. [lameosoiickas spa U €€ mNepUoabl: KEeMOPUUCKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickas »3pa © €€ nepuoAbl:  MAJECOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa W TEOJOTMYecKUx mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO H IKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHH u
XKUBOTHBIX. [losiBNIEHME, paclBET U BEIMUPAHUE IPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MuHpa Kak OTpakeHHe »HBOMIOLUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbl OPraHU3MOB.



DBOJIIOIMA YeIOBEKAa. AHTPOMOJIOTUSl KaKk Hayka. Pa3BuTue mpeacTaBiI€HUN O
IIPOUCXO0XKJIEHUH YeoBeKa. MeToibl u3ydeHus: anTpornoreHe3a. CxoacTBa U pa3anydus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (PakTopsl) anTpornoreHesza. HaciencrseHHass '3BMEHYUBOCTD U
ecTecTBEeHHbIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, W3TOTOBICHUE OPYAHM Tpyna,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaAMM W BETBHU JBOJIIOLMU YEJIOBEKA: aBCTPAJIONHUTEKH, YUenoBek
yMeInbii, YemoBek npsaMoxonamun, YemoBek HeaHAePTaIbCKUM, UeIOBEK pa3yMHbIM.
Haxonku nckomaembIx OCTaTKOB, BpeMs CYIIIECTBOBAHMS, 00JIaCTh PacHpOCTPAHECHHUS,
00BEM rOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIU.

Yenoseueckne pacbl. OCHOBHBIC OOJBININE pachl: €BpOTeOnIHAs (€Bpa3HiicKas),
HErpo-aBCTpaIonHasl (PKBATOpUAIbHAS), MOHTOJIOMAHAS (A3MAaTCKO-aMEPUKAHCKas).
YepTbl nOpuUCTIOCOOIEHHOCTH TIPEJICTABUTENICH YEJIOBEUECKHX pac K YCIOBHIM
cymectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanuun:

[Toprpetsr: @. Pemm, JI. Ilacrep, A. WU. Omapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuubsr u  cxembl: «Bo3nukHoBeHue ConHeyHOW cucteMbl», «Pa3Butne
opraHudeckoro  mmpa», «PactutenbHas — kietka», <« KuBOTHas  KJIeTKay,

«IIpokapuoTnueckass kieTka», «COBpEeMEHHas CHUCTEMa OpPraHU4EeCKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX 4YEpT CTPOEHHUS YEJOBEKAa M UEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HaXO0J0K MPEJKOB COBPEMEHHOTO
4yeJ0BeKay, «pesHenmmue moan», «pesaue noan», «llepBpie COBpeMEHHBIE IO,
«YenoBeyeckue pacb».

O6opynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJI0BEKA» (6rocThI
aBCTPAJIONUTEKA, NHUTEKAHTPOIA, HEAHAEpPTaJblla, KPOMAaHbOHIA), CJIENKH WU
M300paKeHHsI KAMEHHBIX OpPYAHI MEPBOOBITHOTO YeIOBEKa (KaMHU-YOIIIEPhI, pyoua,
cKkpeOyia), TeoxXpoHoJIorMueckas Tabmuua, KosuieKiuus «PopMbl  COXPAHHOCTH
MCKOIIAeMBbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «M3ydeHue HCKOMAeMbIX OCTATKOB PACTCHHUUA H
KUBOTHBIX B KOJIJICKIIUSIX).

OKCKypcHsi «DBOJIIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajadyd M paslesbl 3KOJOTMH. METOoIbl 3KOJIOTrHYEeCKUX
MCCIIE0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl 0o0WUTaHUST OPraHU3MOB: BOJHAs, HA3EMHO-BO3YLIHAs, IOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornueckue  (aktopel. Knaccudukamuss  9KOJOTUYECKHX  (PAKTOPOB:
abnoTuyeckure, OMOTUYECKUE U aHTPONOreHHbIe. J[eficTBUE IKOJOTHMYECKUX (PaKTOpoB
Ha OpraHUu3MBbl.

Abunotndeckue (akTOpbl: CBET, TemIepaTypa, BIaKHOCTb. DOTOMEpPHOAU3M.
[Ipucnoco6ieHus: opraHU3MOB K ACHCTBUIO aOMOoTHYEeCKUX (akTopoB. buonornueckue
PUTMBL.

buotnueckue daxtopel. Buasl OMOTHYECKHX B3aUMOJECUCTBHI: KOHKYpPEHIIMS,
XHUIIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasuTusm, koomepauus, MyTyalusM,
KOMMEHCalIM3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCalU3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aUMOJCHCTBUI [UIsl CYyIIECTBOBAaHUS OPIraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTHUKU  nomyisiuuud. OCHOBHBIE — IOKa3aTeld
MOMYJSIUMUA: YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMyuKa YuCIEHHOCTH MOMYJISIIUN U €€ peryssius.

JlemoHcTpanuu:

[ToptpeTtsl: A. I'ym6onbar, K. @. Pynse, D. I'ekkensb.

Tabmuupr u cxembl: kKapta «lIpupoansie 30HbI 3emin», «Cpenbl OOUTaHUSA
opranusMoB», «®oronepuoguzm», «llonmymamum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbkn», «[lumensie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

Jlabopatopuast pabora Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUU W3
Pa3HbBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusitHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass padota Ne 2. «Ilomcy€T TIOTHOCTH TOMYJNSIUN pa3HbIX BHUIOB

pacTeHU».
Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
Coo0OmectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas,

MPOCTPaHCTBEHHAs, Tpoduueckas (muiieBas). Buasi-nomunanTel. CBsizu B OUOIIEHO3E.

Okomornueckue cucrembl (9kocuctembl). [lonsatue 00 23Kocucteme w
ouoreorieHoze.  DyHKIIMOHAIBHBIE  KOMIIOHEHTHI ~ DKOCHCTEMBI:  MPOAYILICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIECTB M MOTOK SHEPIMH B JKOCHCTEME.
Tpoduueckue (mumieBsie) ypoBHU 3KOCUCTeMBbI. [lumieBsie 1enu u cetu. OCHOBHBIC
MOKa3aTeIi HAKOCUCTEMBI: OuoMacca, MNPOAYKIHSA. ODKOJIOTHYECKUE TMMHPAMHUIBL:
MPOIYKIIUMA, YHCICHHOCTH, Onomacchl. CBONCTBA OSKOCHUCTEM: YCTOWYHBOCTD,
camoperyJisanus, pazsutue. Cykueccus.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WM
IIMPOKOJUCTBEHHOTO JIeca.

AHTpOIIOTE€HHBIE SKOCHCTEMBI. ATPO3KOCUCTEMBL. YpboskocucTeMsl.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢GakTop YCTOWYMBOCTH dKocucteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yyenue B. U. Bepuanckoro o oOuochepe. ['panuibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkmuu. OcoOeHHOCTH Ouocdepbl Kak
rJ100abHON SKOCUCTEMBI. /[[luHaMHuueckoe paBHOBeCUE U oOpaTHas CBs3b B brocdepe.

KpyroBopoTsl BemecTB ¥ OHOT€OXMMHUYECKHE ITUKJIBI DJIEMEHTOB (Yriepoja,
a30Ta). 30HATBHOCTh Onochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOIOTEHHBIE M3MEHEHUsS B Ouocdepe.
['mo0anbpHbIE HKOJIOTUYECKUE TPOOIIEMBI.

CocyiiectBoBanue npupojbl U yenoBedecTtBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa ycToluumBocTh Ouocdepbl. OCHOBa palMOHAIBHOTO YIpPaBICHUS
MPUPOAHBIMH PECYpCaMHU UM UX HCIOJb30BaHuE. JloCTHMKEeHUsT OMOJOrMH M OXpaHa
MIPUPOJIBL.

JlemoHcTpanuu:

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

Tabmuupr u cxembl: «llumesbie nenw», «bUONEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTaHUA», «IKOJIOTHYECKas MHUPAMUJIAY,
«buocepa u yenoek», «IKOcHUCTEMA IIUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa
XBOMHOTIO Jeca», «broneHo3 BonoéMay, «Arpouenos», «[IpumepHble aHTpONIOT€HHBIE
BO3JCHCTBHS HAa MpUpoAy», «BaXHellne WCTOYHMKHM 3arpsA3HECHHS BO3AyXa U
rpyHTOBBIX Boa», «llouBa — BaxkHeimias coctaBistomas Ouocepb», «DakTopbl
nerpagaimuu  nouBy», «l[lapuukoBbiii  3ddexTy, «DakTopbl  PAAMOAKTUBHOTO
3arpsisHeHus ouochepri», «Oo1mas cTrpykTypa 6uocheps», «Pacnpoctpanenue Ku3Hu
B Ouocdepe», «O30HOBHIN 3KpaH Ouochepr», «KpyroBopot yriepona B ouochepe»,
«KpyroBopot azora B mpupoae».

O6opynoBanue: Mopenb-ammukanus «TunuuHble OMOLEHO3b», TepOapuii
«PacturenbHple cooOmiecTBa», KoiuieKnuu «buornenos», «BpeauTenn BaKHEHITHX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu U KOJUICKIIMM PACTECHUN W >KHUBOTHBIX,
MpUHAAJIeKAIIME K Pa3HbIM 3KOJIOTMUECKUM TIpyInaM oAHoro Buja, KpacHas kHura
Poccuiickoii @eaepannu, n300pakeHHs] OXPAHIEMbIX BUJIOB PACTEHUMN U )KUBOTHBIX.



IUDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  ITTPOITPAMMBI 110
BMOJIOI'NN HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIuBaroTCs TpeOOBaHUS K Pe3yJIbTaTaM OCBOEHUS
OOyJaronMMuUCs TPOrpaMM  CpPeAHETo  OO0Imero o0pa3oBaHUsA: JUYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHUA mpeamera «buomorus»
BBIJICJICHBI CIICYIOIIUE COCTABIISIONIME: OCO3HAHWE OOYUYAIOIIMMUCS POCCHUICKON
rPaXXJaHCKOW UAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HAJTUIME MOTHBAIIMM K OOYUYCHHUIO OMOJIOTHH, IICICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIIOYEBBIX IICHHOCTEH W
WCTOPUYECKUX TPAJAMIIUHA pa3BUTUS OHOJIOTHYECKOTO 3HAHHUS, TOTOBHOCTH M
CIIOCOOHOCTH 00YYaIOIIMXCSI PYKOBOACTBOBATHCSI B CBOEH JIESITEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOro 0oOpa3oBaHUS,
HaJIMYHe SKOJOTHYECKOTO IMPAaBOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh IIEJIH U CTPOHUTH
YKU3HEHHBIE TIAHBI.

JIndHOCTHBIE pe3yNbTAaTBl OCBOCHHS npeaMera «buonorus» mocturarorcs B
€MHCTBE Y4yeOHOW U BOCHUTATEIBHON JESATEIBHOCTH B  COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMUCKUMH COLIMOKYJBTYPHBIMH, MCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHU, TNPUHATBIMH B OOIIECTBE IIpaBWJIAMH W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOINO3HAHUs, CaMOBOCIHUTAHUS U
CaMOpA3BUTHSA, PA3BUTHSI BHYTPEHHEW MO3UINUH TUYHOCTH, TATPUOTU3MA, YBAKEHUSA K
3aKOHY W MPaBOIMOPANKY, YEJIOBEKY TpPyJa M CTapUIeMy MOKOJEHUIO, B3aHMMHOIO
YBOKCHHS, OEPEKHOrO OTHOIICHUS K KYyJbTYPHOMY HACICAUI0O W TPaTUIUSM
MHOTOHAIIMOHAJILHOTO Hapoaa Pocculickorn denepanuu, Opupoie U OKPYKAKOIIEH
cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS Y4eOHOro mpenmera «buosiorus» momKHBI
OTpaXaTh TOTOBHOCTh U  CHOCOOHOCTh  OOYYarOUIUMXCS  PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpHUECHTAIINH, MO3UTHUBHBIX  BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIUX
TPaIUIIUOHHBIM LIEHHOCTSIM POCCUICKOTO OOIIEeCTBa, PACIIUPEHHUE )KU3HEHHOTO OIhITa
W ONbITa JEITEIBHOCTH B TMPOLECCE pPeaau3allii OCHOBHBIX HAIMPABICHUM
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS



c(hOpPMHUPOBAHHOCTh TPAXKITAHCKON TMOZHUIIMK OOYYAIOMIErocsi KaK aKTHUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEHN, YBaXKEHUE 3aKOHA U
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU MEATECIHLHOCTH MPHU CO3JMaHUH YICOHBIX
MPOCKTOB, PpEMIEHWA YYeOHBIX W  TO3HABATEIBHBIX  3a7a4, BBIMOJHCHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIIMIO 10 OTHOILICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHE YYUTHIBATh B CBOUX JICUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOACH C pa3sHBIMH YOCKICHUSAMHU, KyJIbTYPHBIMH IICHHOCTSIMH M
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B MPOLIECCE COBMECTHOT'O BBIMOJHEHUSI YUCOHBIX,
MO3HABATEIbHBIX W HCCIEHOBATENBCKUX 3a7a4, YBAXWUTEIBHOTO OTHOLICHUSA K
MHEHHUIO OIMOHEHTOB TMPH OOCYXIAEHUU CIIOPHBIX BOMPOCOB OHOJOTHUYECKOTO
CoAEpKaHUS;

FOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaxKJaHCKOW HJIECHTHUYHOCTH, MAaTPUOTU3MA,
YBXXEHHUS K CBOEMY HapOJAy, YyBCTBa OTBETCTBEHHOCTH Inepes PonuHoi, ropaoctu 3a
CBOM Kpail, CBOWO PoauHy, CBOW $3BIK U KYyJbTYPY, MPOLLIOE K HACTOSAILIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUICHHWE K IMPUPOAHOMY HACIIEAUIO U MAMATHUKAM IPUPOJBIL,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYE;

CITOCOOHOCTH OIEHUBATh BKJIAJI POCCUICKUX YUEHBIX B CTAHOBJICHUE U PA3BUTUE
OMONIOTHH, TOHUMAHUS 3HAYEHUSI OMOJIOTUY B TIO3HAHWU 3aKOHOB MPUPOIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIIeCTBa;

uaerHas yOexJAEHHOCTb, TOTOBHOCTh K CHyXeHUIO U 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYyalldl0 M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAUTEISAM, CO3JAHUIO CEMbUM HA OCHOBE
OCO3HAHHOI'O MPUHATHS LEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUM C TPAAULIHUSIMU
HaponoB Poccuu;



4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ASCTETUKY ObITAa, HAY4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICICTBHS )KMBOM TPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HBIX BHUJaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOU JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHMs, (GOPMHPOBAHMS KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHUMaHUE W peanu3alus 3J0pOBOT0 U 0e30MacHOro o0pasza *KU3HU (3A0POBOE
MUTaHWe, COOMIOJCHNE TUTUCHUIECKUX MPABWI W HOPM, COQTAHCHUPOBAHHBIN PEXUM
3aHATHH ®W  OTABIXa, peryasipHas ¢u3ndeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUECKOMY H
MICUXWYECKOMY 30POBBIO;

MMOHMMAaHWE IIEHHOCTHM TMpaBWI  WHIUBUAYaJbHOTO U  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCIEJACTBUM U HENPUATHS BPEAHBIX NPUBBIYEK (yHOTpeOJIeHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOIr0 BOCIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM W COLUHATBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K Pa3IMUHbIM cdepaMm TpodecCHOHATBHON JesSTEeNbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOp OyyIiel nmpodeccuu U peau30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K O0Opa3oBaHUI0O M CamMOOOpPa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71IeCO00pa3HOEe OTHOIIEHHWE K MPUPOJE KaK MCTOUYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS  OKOJOTUYECKOW KYJIbTYpPBhl: TMPUOOPETEHHE OIBITA
IJITAHUPOBAHMSI TIOCTYIIKOB M OIEHKH MX BO3MOKHBIX MOCIIEICTBUI JIJII OKPYKArOUIEH
cpenbl;

OCO3HAaHHME TJIOOATBHOTO XapakTepa HSKOJIOTHYECKUX MpoOJeM U MyTed uX
pelieHus;

CIIOCOOHOCTH MCITOJIB30BATh MPUOOpETaeMbIe MPU U3YyUYEHUN OUOJIOTHUU 3HAHUS U
YMEHUS TP PEIIeHUHN MTPOOJIEM, CBA3aHHBIX C PAIIMOHATIBLHBIM IPUPOIONIOIE30BaHUEM



(cobnroneHue mpaBWi TOBEACHUS B MPUPOJIE, HAIMPABICHHBIX Ha COXpPaHEHUE
paBHOBECHSI B 9KOCHUCTEMAaX, OXpaHy BHIOB, SKOCHCTEM, Ouocdephl);

AKTUBHOE HENPUITUE JIEUCTBUM, NMPUHOCAIINX BpPEd OKPYKAIOUIEH MPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE HKOJIOTHYECKUE TOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJU4KMe Pa3BUTOrO SKOJOTMYECKOTO MBIIIIEHUS, 3KOJOTMYECKOW KYJIbTYpHI,
OMBITA JEATEIBHOCTH SKOJOTHYECKON HANpPaBJIECHHOCTH, YMEHUS PYKOBOACTBOBATHCS
UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMAIBHON MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AESITEIbHOCTH HKOJIOTHUECKON HAITPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAayKd M OOLIECTBEHHOM MNPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM W YHUTATENbCKOM KYJIbTYpbl KakK CpelIcTBa
B3aUMOJICUCTBUS MEXY JIIOAbMHU U TO3HAHUS MUPA;

MOHMMaHue crnenuduKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poiu B
(GOpMUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOTO
IpEJCTaBICHUsT 00 OKpYXKalIIeM MHpE Kak O €AMHCTBE MPHUPOJbI, YeJOBEKa U
oOlIecTBa, B TIO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH U pELlIEHUU MpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHOJIOTMU MJII COBPEMEHHON IMBUIM3ALNU:
o0OecrieueHrss HOBOTO YpPOBHS pa3BUTUS MEAMIMHBI, CO3/laHUE NEepPCIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX pEIIaTh PeCypCHbIE POOIEMBbl Pa3BUTHSI YEJIOBEUYECTBA,
MOMCKa MyTeW BBIXOAA W3 MIOOAIBHBIX SKOJOTHUYECKHX MpoOJieM U oOecnedeHus
nepexoga K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HMCHOJIb30BAHUIO TMPHUPOAHBIX
pecypcoB U (POpMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTDH B MOJIYYEHUH OMOJIOTUYECKUX 3HAHUM B LENIAX MOBBILICHUS
o01Ie KyJIbTyphbl, €CTECTBEHHO-HAy4YHOM TPaMOTHOCTH, KaK COCTAaBHOW YacTH
(YHKUIMOHAIBHOM TPaMOTHOCTH OOydYaromuxcs, (QOpMUPYEMOW NpHU H3YUYECHHH
OMoJ0orNy;

NOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3YEMBIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HaHUS JUIsl aHAJIW3a U OOBSICHEHUS
SIBJICHUM OKPY’KArOILIEro MUpa U MPOUCXOIAIIMX B HEM U3MEHEHUN, YMEHUE JI€JIaTh
000CHOBaHHBIE 3aKJIOUYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C
LEJIBIO MTOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYalIUsX;



OCO3HaHUC L CHHOCTH Hﬁy‘-IHOfI ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO JACATCIIbHOCTD HHANBUYAJIbHO U B I'PYIIIIC,

T'OTOBHOCTb u CITOCOOHOCTh K HCIIPCPBIBHOMY 06p330BaHI/II-O 151
CaMOO6p8,30BaHI/II-O, K AaKTHUBHOMY IIOJYYCHHIO HOBBIX 3HaHUH 1O OHOJOTHU B
COOTBCTCTBUH C X XU3HCHHBIMUA HOTpe6HOCT$IMI/I.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHHUsA ydeOHOro mnpenmera «buosorus»
BKJIFOYAIOT: 3HAYWMble JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUA  OOYUYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYyUYHbIC TIOHATHS, OTPaXKaIOIIUE
[IEJIOCTHOCTh HAyYHOW KApTUHBI MHpa H© CHeONU(PUKY METOJO0B ITO3HAHWS,
HCITOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JSHEPIHs, SBICHHE, IPOIECC,
cUcTeMa, Hay4HbIi (HaKT, MPHUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HcclieIoBaHue, HAOIOJACHUEe, U3MEPEHUE, PKCIIEPUMEHT U JIPYTUX), YHUBEpPCAIbHbBIC
yaeOHble  JeicTBUA  (TTO3HABATENbHBIC, KOMMYHHKATHUBHBIC, PETYJIATHBHEIC),
obecnieunBarone (GopMupoBanue (GYHKIIMOHAIBHON TPAMOTHOCTH M COIMAILHOM
KOMIETEHIIUU 00YUYaIOIINXCsl, CIOCOOHOCTh O0YYaIOMMUXCS UCTIOIBb30BAaTh OCBOCHHBIE
MEXKIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEpPCaJbHBIC Yy4YeOHBbIE
JeWCTBUS B ITO3HABATEIILHON U COIMAJIBHON MPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS IPOTPaAaMMBI  CPETHEro  OOIIETro
00pa3oBaHUsl TOJHKHBI OTPAXKATh:

OBJiajieHHe YHHBEPCAJbLHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU € CTBUAMM:

1) 6a30BbI€e JOrHYECKHE TeCTBHA:

CaMOCTOSITEIBLHO dbopMyIUpOBaTh n aKTyaJu3upPOBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHUM 3HAHWA TPUEMBI JIOTUYECKOTO MBITUICHHUS
(amanm3a, CMHTE3a, CpaBHEHUS, KiIacCHUUKAIUU, OOOOIICHHS), PACKPBHIBATh CMBICT
OMOJIOTHYCCKUX TOHATUN (BBIACIATh HX XapaKTEepHbIC IPU3HAKH, YCTaHABIWBAaTh
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeneNniaTh TMeNu ACATSIBHOCTH, 3ajaBas TMapaMeTpbl W KPHUTEPUU HX
JTOCTH)KCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LIETISIMU;

HCIIOJIB30BaTh OHMOJOTHYECKUE TMOHATHS Il OOBSCHCHHS (DAKTOB M SBIICHHMA
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXJIeHus (MHAYKTHBHBIC, JACAYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



MIPUMEHATh CXEMHO-MOJEIJIbHBIE CPEJACTBA IS NPEICTABICHUS CYIECTBEHHBIX
CBA3€d M OTHOLIEHUMH B M3y4YaeMbIX OHOJIOITMYECKUX OOBEKTaX, a TaKkKe
NPOTUBOPEYMM PAa3HOTO PpPOJA, BBISIBIEHHBIX B PAa3IMYHbIX MHGOPMAIIMOHHBIX
UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEIIEHUS NpoOJeMbl C Y4ETOM aHalIM3a HMEIOLIUXCS
MaTepHalIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJIHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOI'O B3aUMOJIEHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILJICHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaJICTh HABBIKAMHM Yy4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM N1EeATEeIbHOCTH,
HaBbIKAMM  pa3pelieHHus  Opo0ieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IOMCKY METOJOB PEUIEHUS MPAKTUYECKUX 3a/iad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUJbI JEATEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHWS,
€ro MHTEpIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B YUYECOHBIX CUTYaIlUIX, B TOM
YKCJIE PU CO3AaHUM YUEOHBIX U COLIUATIBHBIX TPOEKTOB;

dbopMupoBaTh HAyYHBIM THUIl MBIIUICHUS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KIJIFOYEBBIMU MOHATHSIMU U METOJAMHU;

CTaBUTb U (popmynupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIBHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh  NPUYMHHO-CIICACTBEHHbIE CBA3M W aKTyaJU3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIOTE3Yy €€ PEIICHUs, HAXOAUTh apryMEHThI JJI 10Ka3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a7]aBaTh MapaMETPbl U KPUTEPHUU PEILICHHUS;

aHaJIM3UPOBATh MOJYUYEHHbIE B XOJE€ PEHICHUS 3aJauM pe3yJIbTaThl, KPUTUUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh I€JICHANPABICHHBIA TIOMCK TIEPEHOCa CPEeACTB MU CIOCOOOB
JEeNCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAHHWS B TO3HABATEIBHYI0 W MPAKTHUECKYIO OOJacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE HJIEH, MpeJjaraTb OPUTHMHAIBHBIE TOJXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:



OpUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX WHGpOpMaluu (TEKCTe y4eOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM  juTepaTtype, OWOJIOTHUYECKUX  CIOBapsiX H
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIW3UpPOBATH
UHGOPMAIIUIO PA3IMYHbIX BUAOB U (HOPM MPEJCTABICHUS, KPUTUUECKU OLICHUBATh €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

GopMynupOBaTh 3aMpOChl U MPUMEHSATH PA3TUYHbIE METOJbI TMPH TMOHCKE U
oTObope OHOJOoTHYECKON HH(pOpMAIuU, HEOOXOJAUMOM IS BBIMOJHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh  OMbBIT  HWCIOJIB30BAHUSA  HMHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTHMBHOI'O HCIIOJNB30BAHHS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (GopMy  TIPEACTaBICHUS
Oouonornyeckor mHbopMalKK (CXeMbl, TpaduKu, AUArpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

WCIIONIb30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpeacTBa IMpu pabore cC
Ouonornyeckod  MHPOPMALMEN: TNPUMEHATh  XUMUYECKHE, (U3UYECKHE H
MaTeMaTUYeCKHe 3HAKW M CHUMBOJBI, (opMynbl, ab0peBUaTypy, HOMEHKJIATYDY,
MCIIOJIb30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIa/ICTh HABBIKAMU PACMO3HABAHUS M 3aIIUTHI WH(OpMALUK, HHPOPMAIIHOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH J€CTBUSIMU:

1) o0menue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCceX cepax >KU3HHM, aKTUBHO Y4aCTBOBAThH B
AUaiore WIM AUCKYCCHU TO CYIIeCTBY oOOCykgaemMoil Tembl (yMEHHE 3a/1aBaTh
BONIPOCHI, BBICKA3bIBaTh CYXXJIEHHUS OTHOCHTEIHHO BBINIOJHEHUS IMpeaaraeMoi
3a/layd, YYUTHIBATh WHTEPEChl W COTJIACOBAHHOCTH MO3MIMN APYrHMX YYaCTHHKOB
JIMaJIoTa Uild JUCKYCCHH);

pacrmo3HaBaTh HeBEpOaJbHBIE CpPEACTBA OOIIEHHWS, TIOHMMAaTh 3HAuYCHHUE
COIMAJTBHBIX 3HAKOB, MPEAMOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYyaIlui, yMeTh
CMSATYATh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU CHOCOOaMU OOIIECHUS W B3aUMOJCUCTBHS, TMOHUMATH
HaMEpEHUs IPYTUX JIIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOSCETHUKY U B
KOPPEKTHOU opMe (HopMyITupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIB30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:



MIOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHIUBUAYAIbHOU
paboOThl MpU PEMICHUH OMOJIOTHYECKOW MPOOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTH
NpUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MIPU PEIlICHUN yueOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C Y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXJOT0 YICHA KOJUIEKTUBA;

MpUHUMAThL  UEIM  COBMECTHOM  JESATEIbHOCTH,  OpPraHW30BBIBATH U
KOOPAWUHUPOBATh JEUCTBUA IO €€ JOCTHKEHHUIO: COCTAaBIIATh IUIaH JICWCTBUU,
pacnpenensaTb pojaud C Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4ECTBO CBOETO BKJIAJla M KaXKJOTO y4aCTHHUKA KOMaH/bl B OOIIUIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TPOEKThbl, OLEHUBaTh MUJEHU C IMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh  MO3UTHBHOE CTPATETHMUECKOE TIOBEJAEHHUE B  Pa3IMYHBIX
CUTYyaIUsX, MPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMY PEryJISITUBHBIMU A€CTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS SISl BBISIBJICHUS TPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH
B CBOHMX JCHCTBHUSIX W TOCTYNKax MO OTHOIICHUIO K YWUBOW IPUPONE, CBOEMY
3J0POBBIO U 3/I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYHIECTBIIATh IMO3HABATEIIBHYIO JI€SITEIbHOCTD, BBISBIATH
npoOJsieMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30oBaTENIbHOU
NEATEeIbHOCTU U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOSTENILHO COCTAaBJISTh TUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MIUPOKON IPYIULIMHU B Pa3HbIX
00JacTsAX 3HAHUM, MOCTOSHHO IMOBBINIATH CBOW OOPA30BATENbHBIM U KyJIbTYPHBIM
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB LETISIM;



BJIa/IETh HABBIKAMM TO3HABATENILHOW pedrekcur Kak OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, UCIIOJIB30BaTh
npuéMbl peIeKCUH 1711 OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLIEHUS;

YMETh OLICHUBAaTh PHUCKM M CBOEBPEMEHHO IIPUHUMAaTh PELICHUS II0 UX
CHIKEHHIO;

IIPUHAMATh MOTHBBI M apPryMEHTBl [JPYTHX IIpU AHAIU3E pPE3YJIbTaTOB
NEeATENBHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA,

IIPUHAMAaTh MOTHBBI M apPryMEHTBl JPYTUX IIPU AHAJIU3E PE3yJIbTATOB
NEATEIIbHOCTH;

OpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3yabTaThl 0cBoeHUsA nporpamMmbl COO o 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOHAIOT crienuduueckue g yueOHoro npeamera «buonorus» HaydHble
3HAaHUSA, YMEHUS U CIOCOOBl JEHCTBUH IO OCBOEHUIO, HWHTEPIPETAUU U
peoOpa3oBaHUI0 3HAHUM, BUABI ACSATENLHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B PaA3IMYHBIX YYEOHBIX CHUTyalUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYyallusiX, CBSI3aHHbIX C Ouonorued. B mnporpamme mnpenMeTHbie
pe3yJIbTaThl MPEICTaBICHbI IO ToJaM 00yUYEeHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOCHUSA ydeOHoro mnpeamera «buosorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c()OPMHUPOBAHHOCTh 3HAHUU O MECTE W POJM OHOJOTHU B CHCTEME HAYyYHOIO
3HAHUSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOMH
KapTHUHBl MUPAa U HAyYHOTO MHPOBO33pPEHHS, O BKIIAJE€ POCCUMCKHX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIHHOW T'PAMOTHOCTH YEJIOBEKa
JUTSl peLIECHUs KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATUM: KU3HBb,
KJIETKa, OpraHu3M, MeTaboiu3M (0OMEH BEUIECTB M MpEBpaIleHUE SHEPIHH),
romMeocras  (camoperyisiuusi), ypOBHEBas  OpraHu3alus  KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PEIPOIYKLHs), HACIEACTBEHHOCTb, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OHOJIOTMYEeCKHE Teopud (KJIETOYHas, XpPOMOCOMHAs,
MyTAaIlMOHHAs, IIEHTPaIbHAs J0rMa MOJIEKYJIsIpHOU Ouosorun), 3akousl (I'. Mennens,
T. Moprana, H. 1. BaBunioBa) u yuenus (0 meHTpax MHOTOOOPa3us U MMPOUCXOXKICHHUS



KylIbTypHbIX pacteHuid H. 1. BaBunosa), onpenenars rpaHuibl UX TPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHHE BJIaJI€Th METOJaMU HAayYHOI'O IO3HAaHUS B OMONOrMM: HAOJIIOJEHHE U
ONMCAHUE JKUBBIX CHUCTEM, IPOLECCOB W SBICHWM, OpraHu3alys MU IIPOBEICHUE
OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIABI)KEHUE TUIIOTE3bl, BBISBICHHUE 3aBUCHMOCTU
MEXIy HCCIEAYyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX pE3YyJIbTaTOB,
UCIIOJIb30BAaHHBIX HAy4YHBIX IOHATHH, TEOPUA U 3aKOHOB, YMEHHE JI€JaTh BBIBOJBI Ha
OCHOBAHMM IIOJYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIJIEIATh CYLICCTBEHHBIE IPU3HAKU BHUPYCOB, KJIETOK IIPOKapHOT U
SYKapuoT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB W MPEBpALICHUS PHEPTUU B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHUeCKOro oOMeHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS,  PA3MHOXKEHHUS,  WHAUBUAYAJIBHOIO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE NPUMEHATh MOJyYCHHbIE 3HAHMS [J1 OOBACHEHHS OHOJIOTHYECKUX
IPOLECCOB W SIBJICHWM, Ui NPUHATHS NPAKTUYECKUX PEIIECHWHA B IOBCEIHEBHOU
KU3HU C LEIbl0 o0ecnedeHus O€30MacHOCTH CBOEro 370pOBbS M 3/10pPOBbSA
OKpPY>KaIOIIUX JIFOEH, COONIOAEHHS HOPM TI'PaMOTHOIO MOBEAEHHUS B OKpY)Karollen
NPUPOJHON cpefie, TMOHMMAHHE HEOOXOAUMOCTH MCHOJIb30BAHMS JOCTUKEHUMN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHUIA TUTSL PalMOHAJIEHOTO
IIPUPOOIIOIb30BAHHS;

YMEHHE pelaTh 3JI€MEHTapHbIe T€eHETUUECKHE 3a7aul Ha MOHO- U AUTHOPUIHOE
CKpEILMBAaHUE, CIEIIEHHOE HAaCJIeI0BaHUE, COCTaBJISATh CXEMbl MOHOTMOPUIHOIO
CKpEUIMBaHUs JUIsl MPEICKa3aHus HacaeA0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINONHATh J1a0OpaTOpHbIE M TNPAKTUYECKHUE padOThl, COOII0IATh
mpaBuia npu paboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W  MHTEPHPETUPOBATH  HMH(POpPMAIHIO
OMOJIOTUYECKOTO COJIEpP KaHMs, BKIIOYAIOUTYIO MICEBAOHAYYHbIC 3HAHUS U3 Pa3IUUYHbIX
HMCTOYHHUKOB (CpEACTBAa MaccOBOW MH(OpMAIUHU, HAYYHO-NOIMYJISIPHBIE MaTepUalbl),
ATUYECKUE aCMEKTbl COBPEMEHHBIX HCCIEAOBaHMM B OHOJOTMH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUSA yueOHoro mnpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUM B CHUCTEME HAyYHOTO
3HAHUSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOMH



KapTHUHBl MUPAa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUMCKHX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH, (DYHKIIMOHAIBHON IPaMOTHOCTH Ue€JIOBEKa
JUTSL pEeUICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHUEe OMOJIOTMYECKUX TEPMHHOB M MOHATHUM: BUI,
NOMyJSIKsI, TeHO(OHA, OHBOJIOLHUA, MABIKYIIHE CHIB ((akTOpbl) 3BOIIOIUH,
MPUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHI000pa30BaHUE, HKOJIOTHYECKHE (DaKTOpHI,
HKOCUCTEMA, MPOYIICHThI, KOHCYMEHTBI, PEYLIEHTHI, LIEM MUTAHUS, IKOJIOTHUecKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHHUE u3JiaraTh OHOJOornyeckue Teopuu (dBoironnonHas teopus Y. lapsuna,
CUHTETUYECKAs TEOpHsI HBOJIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoncrBa K. M. bapa, uepenoBaHus INIaBHBIX HAIIPaBJICHUH U IyTeu sBoonuu A. H.
CesepiioBa, yuenus o Oumocdepe B. WM. Bepnaackoro), ompenensitTb rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJJaMH HAy4YHOTO IO3HAHWS B OMOJOTHU: HAOJIOJCHHE U
OMHCaHWE J>KUBBIX CHCTEM, TMPOIECCOB M SBICHUM, OpraHW3alUs U TPOBEACHHE
OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIABM)KCHHE THIIOTE3bl, BBISBICHHE 3aBHCUMOCTH
MEXIy HCCIEAYEMbIMH BEJIMYMHAMH, OOBSCHEHHE IIOIYYCHHBIX pPE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHM, TEOPU U 3aKOHOB, YMEHHE JIeJaTh BHIBOJIBI HA
OCHOBaHUU TOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIACIATh CYHICCTBEHHBIE TPU3HAKKM CTPOCHHUS OMOJOTHYECKHX
OOBEKTOB:  BMJOB, MOMYJSILMHA, NPOAYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB,
OMOreoleHO30B U JKOCHCTEM, OCOOEHHOCTH IMPOLECCOB:  HACJIEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHI000pa30BaHMS, NPHUCIOCOOJIESHHOCTH
OpPraHMU3MOB, JACHCTBHS YKOJOTHYECKUX (PaKTOPOB Ha OPTraHU3MEI, IEPEHOCA BEIIECTB
¥ TIOTOKA DHEPTHH B IKOCUCTEMAaxX, aHTPONIOTEHHBIX U3MEHEHUH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Orocdepe;

YMEHHUE MPHUMEHSATHh IOJIyY€HHbIE 3HAHUS JUIsI OOBACHEHUS OMOJIOTHYECKHX
IPOLIECCOB M SIBJICHWM, IJII NPUHATHS TNPAKTUYECKUX PELUICHWHA B IOBCEIHEBHOM
KU3HU C 1eTbl0 o0ecredyeHnus Oe30MacHOCTH CBOErO 370POBBS M 370POBbBS
OKpPY)KaIOIIUX IO, COONIOACHNS HOPM TPaMOTHOTO TOBEICHHUS B OKpY)KArOIIeH
OPUPOIHON cpene, NOHMMaHuE HEOOXOAUMOCTH HCIOJIb30BaHUS JIOCTHXKEHUI
COBPEMEHHOM OMOJIOTUH JIJISl palliOHAILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJOTHYECKHE 3aJadd, COCTaBISATh CXEMBI
MepeHoOca BEIIeCTB U SHEPTHH B 3KocHcTeMax (LeNu MUTaHus);

YMEHUE BBINIONHATH J1a0OpaTOpHBIE M TPAKTUYECKHE paboThl, CcOOII0IATh
npaBuiia npu paboTe ¢ y4eOHBIM U Ja00OpaTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHUYECKH OIICHUBaTh W  HWHTEPIPETUPOBATH  HMH(POPMAIIUIO
OHMOJIOTHYECKOTO COACpKaHMs, BKIIFOUYAIOITYIO TICEBOHAYYHbIC 3HAHUS U3 Pa3TUIHBIX



MCTOYHUKOB (CpelcTBa MaccOBOM HMH(OpManuM, HayYHO-MOMYJISIPHbIE MaTepHabl),
paccMaTpuBaTh  JI00adbHBIE  3KOJIOTMYECKHME  MPOOJEMBbI  COBPEMEHHOCTH,
(GopMHPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO [TO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS, 00001IIast
OuoorHUecKy0 HHPOPMAIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOIb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne ni/mm P Konrpoabnsie | IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnnoreka IIOK
! bronori kax Hayka 2 05 https://m.edso0.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [TOK
P i https://m.edsoo.ru/7f41c292
. bu6mmoteka [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 XK
VSHEACHTCIIBHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
PasMHOXeEHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnorexka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bubmmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bu6nuoreka [IOK
8 Peseperioe Bpews L https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 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 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypchl
bubnunoreka LIOK
1 BomTIOLKOHKAs GHoNOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHNE U pPa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3Mbl i OKpyalowas cpea > https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bu6mmoreka IIOK
P 2
° C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpouabusie | Ilpakruyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI 1 bubnunorexa [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b . 1
e, COCTaB ¥ CTPOCHHE Ok https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [IOK
7 I 1
YIIeBOMBL. Jiumue! 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

bu6mmoreka [IOK

8 Hyxrennoseie knciiorst. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meTonsl n3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1iesiocTHas XuBast
crucrema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabGopaTtopHnas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIIMCAaHHUE»
bu6mmoreka [IOK
12 O6men Bemects wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dorocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepretieckiii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
buocunTe3 6enka. Peakmmst bubmuorexa [JOK
16
MAaTpUYHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa [TOK

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 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnuorexa [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmorexa LIOK
P ] pra https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UrHOpHUIHOE CKpElMBaHue. 3aKOH
25 fesaminioro HaI:)J'II: OBaHUS bubmmorexa LIOK
a https://m.edso00.ru/863e89a4
MPU3HAKOB
CueruieHHOE Hacje10BaHNe
npusHakoB. JlabopaTopHas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnmnoreka [JOK

MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI HA
TOTOBBIX MUKpPOIIpErapaTaxy»

https://m.eds00.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

I'enetuka nona. HacnegoBanue bubnmoreka [JOK
27 1
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTs. Henacnencrsennas
U3MEHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BAPUAILMOHHON KPUBON»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bubmuoreka [JOK
30 Peneriia wenosexa 1 https://m.edso00.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO
31 teme «HacnencTBeHHOCTh U 1
U3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 (Cenekups kak Hayka u pouece L https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA 1 bu6mmoreka [JOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHnonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUYECHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mitipodposmiowts 1 https://m.edso00.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 HI:16opjTopHI;$[ pabora Jill'g 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JBrKyIue cuitbl (37€MEeHTapHbIE 1 bubnunorexa [JOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 https://m.edsoo.ru/863e9edo
PesynbTathl 3BOMIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onmcanne https://m.edso00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIIFHOTO XapaKTepay
3 HampaBnenus u nytu 1 bubnmoreka [JOK

MAaKpO3BOJOIHNHN

https://m.edsoo.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

HeobOpaTtumocTs 3BOMIONINN

Uctopus xxu3Hu Ha 3emiie 1 METOIbI

10 R
e u3yueHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emiie no spam bubnmoreka [JOK
Y NepuojiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
[IpakTrueckast padora Ne 1 bubnuoreka [IOK
13 0.5
«3y4eHne NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U )KHUBOTHBIX B
KOJUTCKITHSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIKS YeTOBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOIIHI
YeoBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmoreka [JOK
ajanTalnyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HHKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emiie»
20 DKOoJIOoTHs Kak HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(bakTopsI

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

AbuoTtndeckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH

22 pacTeHUl U3 pa3HBIX MECT 0.5 bubmorexa HOK
https://m.edsoo.ru/863eb10e
oburanus». JlabopaTtopHas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
bu6mmorexa [IOK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktudeckas pabora
24 Ne 2 «[Toacuér ioTHOCTH 0.5
TIOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0b1iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJbI. bubmorexa [TOK
. https://m.eds00.ru/863eb5fa
CgoiictBa sxocuctem. Cykieccus
28 [Ipupoanslie 3x0ocHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMJIU https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmuotexa [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B Onocdepe 3emiaun 1
33 CocymiecTBoBaHUE TPUPOJBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






