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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO OUOJIOTUU TEOPETUUYECKYIO OCHOBY JJISl OMPEIeTICHUS
N0JX0/10B K (OPMHUPOBAHUIO COJEpX aHUs ydyeOHOro mpeamera «bHONOTUsS» COCTaBUIIM:
koHUentyainbHsle nojoxkeHuss @OIOC COO o B3auMOOOYCIOBICHHOCTH  IIEJeH,
coJiepKaHusl, pe3yIbTaTOB OOy4eHHsI U TPEOOBAHMI K YPOBHIO TIOJITOTOBKU BBHIMTYCKHUKOB,
MOJIOKEHUSI 00 OOIIMX LENsAX W MPUHILHUIAX, XapaKTEPUIYIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooero oopazoBanus B Poccutickoit denepaiiuu, a TakKe MOJI0KEHUS O
crenuduke OHoJIOrMU, €€ 3HAYCHUHW B TO3HAHUM KUBOW MPUPOABI M OOECIICUCHUHU
CYIIIECTBOBAaHMS  4YelloBeueckoro oOmiecTBa. (COIrIacHO HAa3BaHHBIM  TOJIOKEHUSM,
oTpe/ereHbl OCHOBHBIC (DYHKITMH MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€T NpelCTaBlIeHHWE O LeNsX, o0 o0uiel cTpareruu
oOy4eHHsl, BOCHHUTAHUS M Pa3BUTUA OOYYAIOLIUMXCS CpPEICTBAMH Y4YeOHOro mpeaMera
«buonorusy», omnpenenseT o00sA3aTeNIbHOE MPEIMETHOE COJIEPKAHHWE, €ro CTPYKTYpY,
pacrpeneneHre mo pasjejiaM U TeMaMm, PeKOMEHJYEMYIO MOCIE0BATEIbHOCTh U3YYEHUS
y4eOHOTO Marepuajna ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH
00pa3oBaTeIBLHOIO MPOIECcCa, BO3PACTHBIX 0COOEHHOCTENH 00YUYaIOIIMXCS.

B nporpamme mo OMOJOTMM TakKe YYUTHIBAIOTCA TpPeOOBaHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM, METAPEIMETHBIM H MPEAMETHBIM PE3yJIbTaTaM 00ydeHUs B (HOPMUPOBAHUH
OCHOBHBIX  BHJOB  Yy4€OHO-TIO3HABATCIIBHOW  JEATEIHHOCTH/YYEOHBIX  JCUCTBUU
00yJaromMXcsi 0 OCBOCHUIO COJIEPKaHUsI OMOJIOTHYECKOT0 00pa3oBaHusl.

B nporpamme no 6uonorun (10—-11 kinaccel, 6a30BbIi YpOBEHb) peaii30BaH MPUHIUI
PEEeMCTBEHHOCTH B HW3Y4Y€HUM Ouoioruu, Onarojaps 4emMy B HEH NpoCcMaTpUBAETCS
HaIpPaBJICHHOCTh HAa pAa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHS, IICHHOCTHBIX OpPUEHTAIMA JUYHOCTH, OSKOJOTUIECKOTO
MBIIUICHUS, TPEICTABICHUNA O 3A0pOBOM 00pa3ze >KM3HU M OEpeKHbIM OTHOILIEHHUEM K
oKpyxaromieid mnpupogaHoi cpene. IlosroMy Hapsay ¢ u3ydeHHEM OOIIEeOHOIOTUUECKUX
TEOPHiA, a TAK)KE 3HAHUN O CTPOCHUU KUBBIX CUCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOILECCOB B IMporpaMmMe IO OHOJIOTMH YACJICHO BHUMAaHUE
MCIIOJIH30BAHUIO TOJTYYEHHBIX 3HAHUHN B TIOBCEHEBHOM JKU3HM JIJISI PEIICHUS MPUKIIATHBIX
3a/a4, B TOM 4YHUCJe: NpOPUIaKTUKKA HACJIEJACTBEHHBIX 3a00JICBaHUN 4YEJIOBEKa, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHHUS, OOOCHOBAaHUSA JKOJOTMYECKH IeJeco000pa3HOro
MOBEACHHUSI B OKPYXAUIEW NOPUPOJHON Cpele, aHalau3a BIHSHUS XO3SIMCTBEHHOU
JESTEIPHOCTH 4YEJIOBEKa Ha COCTOSHUE TPHUPOIHBIX M HCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenre BHUMaHUsI K MPUKIAJHOM HAMpaBICHHOCTH ydeOHOro mpeamera «buomorus»
MIPOJMKTOBAHO HEOOXOAMMOCTBIO OOECHeUYeHUs YCIOBUM ISl pElIeHUus OJHOM U3
aKTyaJIbHBIX 3a/1ad IIKOJIBHOTO OMOJIOTMYECKOro OoOpa3oBaHUs, KOTOpas Mpernosaract
dbopmupoBaHre y 00yJarONUXCsl CIOCOOHOCTH aAanTUPOBATHCS K U3MEHEHUSAM JTUHAMUYHO
Pa3BUBAIOILIETOCSI COBPEMEHHOTO MUPA.



buonorust Ha ypoBHE cpeaHero o0Iiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (OpPMHUPOBAHUE y OOYJAIOIIUXCS TTPEACTABICHUN O HAYYHOU KapTUHE MHPA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O >KHUBOW TPHUPOAE, €€ OTIWYUTEIBHBIX MPU3HAKAX —
YPOBHEBOM OPraHM3allMd U SBOJIIOIUU, CO3JAET YCIOBUS JISL: MO3HAHMS 3aKOHOB JKMBOU
npupoAbl, (popmupoBaHus (QYHKIIMOHAIBHONM TI'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
Oe3omacHOro obpasa >KHM3HM, SKOJOTHYECKOTO MBIIUICHHUS, LIEHHOCTHOTO OTHOILICHUS K
YKUBOU NPUPOJE U YEIIOBEKY.

bonbiioe 3HaueHwe OWMOJIOTHS HMMEET TaKkKe Jis PEHIeHUS BOCHUTATENbHBIX U
pPa3BUBAIOIIMX 3aJlad CPEeIHero oOlero o0pa3oBaHMs, COLMAIM3AIMU OOYyYaroIIMXCs.
N3yuenue Ouosiornu oOecreurBaeT YCIOBUS i1 (DOPMUPOBAHUS WHTEIUIEKTYaJbHBIX,
KOMMYHUKAITMOHHBIX U WH()OPMAIMOHHBIX  HABBIKOB, OCTETUYECKOHW  KYJIBTYPBHI,
CIIOCOOCTBYET HWHTETpAIli OHOJIOTMYECKUX 3HAHWK C TPEACTABICHUSIMH U3 JAPYTHX
y4eOHBbIX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMHUU U Teorpaduu. Ha3BaHHbIE MOT0KEHUS
O MpeAHa3HAYeHUU y4eOHoro npeameTra «broaorus» cocTaBuiid OCHOBY JJI ONpeIEeIeHUs
MOJXOJ0B K OTOOPY U CTPYKTYpUPOBAHUIO €ro COACpP)KaHUSA, TMPEICTABICHHOTO B
nporpaMmMe o GMUOJIOTHH.

Ot6op comepxanuss ydeOHOro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULHUNA KYyJIbTypOCOOOPa3HOIO MOAXO0Ja, B COOTBETCTBHUU C KOTOPHIM
oOy4Jaronirecs: 10KHbBI OCBOUTh 3HAHUS U YMEHUS, 3HaYUMbIe JIJIs1 OpMUPOBaHUs 0O1IeH
KYJBTYPbI, ONPEEIAIONINE aJICKBATHOE MOBEJCHUE YEJIOBEKA B OKPY>KAlOIel MPUPOTHOMN
cpene, BocTpeOOBaHHBIC B TTOBCEAHEBHOM JKM3HU U MPAKTHYECKOU nestenbHOcTH. Ocoboe
MECTO B JOTOM CHUCTeME 3HAaHWUW 3aHUMAIOT DJIEMEHTHI COJICp)KaHMs, KOTOPBIE CIIy>Kat
OCHOBOM 711 (popMHpOBaHUS TMPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPA M LEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKkTypupOBaHUE COAEPKaHMs y4eOHOTO MaTepuaja B MporpamMme 1mo OWOJIOTHU
OCYUIECTBJIEHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX KMBOM TIPUPOJBI, O €€ YpPOBHEBOM OpraHusaluud | dBojonuu. B
COOTBETCTBUM C O3TUM B CTPYKType ydeOHOoro mpeamera «buomorus» BbIJCICHBI
CIeAYIOIINE coaepKaTenbHble JUHUU: «buonoruss kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kierka kak Owuosnormdeckas cuctema», «OpraHu3m Kak Ouojorudeckas
cucteMa», «CucrtemMma M MHOrooOpa3ve OpPraHMYeCKOro MHUpa», «IBOIIOLHUSA KUBOU
MIPUPOBD», « DIKOCUCTEMBI M MIPUCYILINE UM 3aKOHOMEPHOCTH.

[ens n3ydennst yueObHoro mpeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIQJICHUE
O0OyJaroIMMUCS 3HAHUSMU O CTPYKTYpPHO-(YHKIIMOHATHHOW OPraHW3alliN JKUBBIX CHUCTEM
pPa3HOrO paHra M NPUOOpPETeHHE YMEHHM HCIOJIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX
JEUCTBUN B OTHOILIEHWU OOBEKTOB >KMBOW MPUPOABI U PEIICHUS PA3TUYHBIX >KMU3HEHHBIX
poOJIeM.



JlocTmkeHne 1enu u3ydeHust yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrnieunBaeTcs pelIeHnEM CIEIYIOIMUX 3a1au:

OCBOEHHE OOYYAIOIIMMHCS CHUCTEMBbl 3HAHUN O OMOJIOIMYECKHUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUMOTe3aX, TMpaBWiaxX, CIyXalluX OCHOBOM  JuIf
dbopMHUpOBaHMS TPEICTABICHUII O €CTEeCTBEHHO-HAYYHOM KapTHHE MHUpa, O MeToJax
HAy4YHOTO IMO3HAHUS, CTPOCHUHU, MHOTOOOPA3UN U OCOOCHHOCTSIX >KHUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHU3alluM, BBIJAIOIIUXCS OTKPBITHSIX W COBPEMEHHBIX WCCIECIOBAHMIX B
OHoJIOTUH;

dbopmupoBaHue y 00y4yaromuxcsi HO3HABATENbHBIX, HHTEJUIEKTYaJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B mpoliecce aHaju3a JaHHBIX O MYTAX pa3BUTUS B OMOJIOTMM Hay4HBIX
B3IJISI0B, UACH U TIOJIXOJI0B K H3yUEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJICHHE Yy OOydaromuxcs oO0meld KylbTypbl, (YHKIIMOHAJIHHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATD M OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA KHUBOW MPHUPOJIBI
Ha OCHOBAaHUH 3HAHUH U OIbITA, OJYYCHHBIX MPU U3yYEeHUN OMOJIOTUH;

dbopMupoBaHue y 00y4aIOIIUXCS YMEHUIM WILTIOCTPUPOBATH 3HAUEHHUE OMOJIOTUYECKUX
3HaHUU B MPAKTHUYECKOHN JESATENIbHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM YKMBOW HPUPOIDI,
HEOOXOIUMOCTH OEpeKHOr0 OTHOWIEHHWS K Hel, COOJIOAEHUS 3TUYECKUX HOPM NpU
MPOBEICHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAHWE IIEHHOCTH OWMOJOTMYECKMX 3HAHWM JJIi  TOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOI KYIbTYpHI, 111 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEeHHEe IPUOOPETEHHBIX 3HAHUN U YMEHHI B MTOBCETHEBHON KU3HU ISl OL[CHKH
HOCJEICTBUI CBOEH JNEATENHbHOCTH M0 OTHOLICHUIO K OKPYXKarolel cpeie, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHUE U COOIOICHNE MEP MPOPUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpeanero oOmiero oOpazoBanusi «buonorus», u3yuaemas Ha 0a30BOM
YpPOBHeE, SIBJSIETCS 005S3aTENbHBIM yUYE€OHBIM MPEIMETOM, BXOJAALINM B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAay4HBIE IPEIMETHI.

Jlnst w3ydenust Omonoruu Ha 0a30BOM YypOBHE cpeaHero oOmiero oOpa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kimacce — 34 gaca (1 gac
B HEJIETIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, ¢puiocoduen, STUKON, 3CTeTUKON U mpaBoM. Poiib
Oouonorud B (GOPMHPOBAHUU COBPEMEHHOW HaydyHOM KapTUHbI Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

Metonpl TO3HAHUS JKMBOW NPpUPOAbI (HAOMIOIEHHWE, SKCIEPUMEHT, OINHCAHUE,
n3MepeHue, Kiiaccuukalus, MoJeTMpoOBaHNUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. apsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl HO3HAHUS )KUBOM TPUPOJIBDY.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

[Ipaktuueckas padota Ne 1. «Mcnonap30BaHu€e pa3IMYHBIX METOJOB MPU U3YUECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3ALMS.

Kusbie cucrempl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouosoruu. OtTiauuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM M HX pa3HOOOpa3ue. YPOBHH OpraHU3ALMK OUOCHCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTraHW3MEHHBIM, MNOMYJISALMOHHO-BUIOBOU,
HKOCUCTEMHBIH (OMOTEO1IeHOTHUECKHI), ONOCHEPHBIl.

JleMmoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH KU3HW», «YPOBHU OpraHu3aiuu
KUBOU MPUPOIBD.

Oo6opynoBanwue: Mmojens mosiekyisr JJHK.

Tema 3. XumMHu4ecKuil COCTaB M CTPOCHHUE KJIETKH.

XUMHYECKUM COCTAaB KJIETKUM. XUMHYECKHE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpPO3JIEMEHTBI. Boia 1 MUHEpaIbHbIE BEILIECTBA.

@OyHKIMM BOJAbl W MHUHEpaJbHbIX BelIeCTB B Kierke. [logaep:xkanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmble W 3aMEHHMbIE AMHHOKHCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbl (IEpBUYHASI, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. bruonornueckue QyHKIMU OEIKOB.

depmeHThl — Omonormdeckue kKaramuszatopbl. CTpoeHue ¢depMeHTa: aKTUBHBIN
HEeHTp, cyOcTpatHas cnenuduunocts. Kodhepmentsl. Butamunsl. OTnnuns pepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOPOB.

VYrneBoapl: MOHOcaxapuabl (TJIIOKO3a, pubo3a M Ae30KCUpu003a), AUcaxapHibl
(caxapo3a, JlakTOo3a) MW  MOJUcCaxapuabl  (Kpaxmayi, TJIMKOT€H, IEJUTI0JI03a).
buonornueckne QpyHKITUM yrIeBOIOB.



Jlunuaei:  Tpurmunepunbl,  docdhomunuabl,  crepounbl.  'mapoduibHO-
rusipooOHbIe cBoicTBAa. bruonornueckue ¢yHkuu aunuaoB. CpaBHEHHE YTIIEBOJIOB,
OEJIKOB U JIUMIUOB KaK UCTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabpl — MOHOMEpBlI HYKJIEHHOBBIX
kucioT. Ctpoenune u pynkuuu JJHK. Crpoenue u dynkiuu PHK. Buast PHK. ATO:
CTpoeHHe U QYHKLHUH.

Iutonmoruss — Hayka o kiuerke. KierouHass teopuss — nmpuMmep B3auMOJCHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. METO/AbI N3yUeHUs KIETKH.

Krnerka kak nenoctHas xuBasg cucteMa. OOlyMe NpU3HAKH KIIETOK: 3aMKHYyTas
HapyxHass MeMOpana, mosekyJsbl JJHK kak reHetrudeckuil ammapar, cUCTeMa CHUHTE3a
Oenka.

Tunbsl KIETOK: 3yKapuOTUYECKas W Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapUOTUYECKOM KileTKU. KneTtouHas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON
kJ1eTki. OCHOBHBIE OTIUYMS PACTUTENLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIMKC, HX
¢bynkun. [lnazmatuueckas memOpana, e€ cBoiictBa U ¢GyHkiuu. LluTomnazma u eé
opranounbl. OmHomemOpanHble opraHouasl kietku: OIIC, ammapar ['onbmxku,
IM30cOMBbI.  [loyaBTOHOMHBIE ~OpPraHOWABI KJIETKW: MHUTOXOHAPHUH, IUIACTHJIBI.
[Ipoucxoxaenne MUTOXOHApUN U 1uacTua. Buael miactua. HememOpanHbie
OpraHoubl KJIETKU: pUOOCOMBI, KJIETOUHBIN IIEHTP, LIEHTPHOIN, PECHUYKH, KTYTHKH.
@yHKIIMY OPTraHOUIOB KIETKU. BKItoueHus.

SAnpo — perynstopHbld HeHTp KieTkd. CTpoeHue szapa: saepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMoHcTpanuu:

[Toprpetsl: A. Jleenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpenesieHre XMMUYECKUX 3JIEMEHTOB B HEKHUBOU IPUPOJIEY,
«Pacrnpenenenne XuMHYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmumsr u  cxembl:  «llepuoguueckas Tabnuia XUMHUYECKUX DIEMEHTOBY,
«CTpoeHne MOJeKynbl BoIbl», «buocunrtes Oenkay, «CTpoeHHE MOJEKYNbI OenKay,
«Ctpoenue Qepmenra», «Hyxneunosbsie kucnotel. JHK», «CtpoeHue Monexyiibl
AT®», «CrpoeHne -SyKapUOTHYECKON KIETKN», «CTPOECHHE KUBOTHOM KIIETKUY,
«CTpoeHHE pacTUTENbHOM KIETKW», «CTpOoeHHE NPOKAPUOTHYECKON  KIETKWY,
«CtpoeHue s1ipa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyIOBaHHUE MJisi  IPOBEACHUS
HaOMIOACHUHN, W3MEPEHHM, HKCIEPUMEHTOB, MHKpOIpEenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

JlabopaTtopHas padota Ne 1. «/3ydeHne KaTaTuTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WIIA KaTajasbl).



JlabopatopHast padota Ne 2. «3yyeHue CTpOeHUS KIETOK PacCTeHUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpEIapaTax U UX OMHCAHUE.

Tema 4. /KusHenesATeJbHOCTb KJIETKH.

OOMeH BelecTB, WIM MeTa00Iu3M. AcCUMWISIIUS (IUIACTUYECKUA OOMEH) |
JUCCUMUJIISIUS  (PHEPreTHYeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO Tpolecca
Merabomm3ma. Ponb 3aKOHOB COXpaHEHHUs BEMIECTB M DSHEPIMM B TMOHUMaHUU
MeTaboIM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIM W TeTepoTpodHblii. Pons depmeHTOR B
oOMEHE BEIlIeCTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®otocunTe3. CBetoBas U TeMHOBas (a3bl poTocuHTe3a. Peakuuu (orocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3A TSl )KU3HU Ha 3emuie. BiusHue
yCIIOBHM cpenbl Ha (OTOCHMHTE3 MU CIIOCOOBI TOBBIIMICHUS €ro MPOJAYKTHBHOCTH Y
KYJbTYPHBIX PAaCTCHUII.

XeMocuHTe3. XeMOCHUHTE3Upylollue OakTepuu. 3HA4YeHHE XEMOCUHTEe3a s
KU3HU Ha 3eMIIE.

DHepreTUdeckuii OOMEH B KJeTKe. PaciiemieHne BeIeCTB, BBIJCICHHE U
AKKyMYJUPOBAHUE SHEPTUU B KIETKE. JTalbl dHEPTeTUYECKOro oOMeHa. [ mmkomnms.
bpoxenne u ero Buapl. KuciopogHoe OKucaeHHE, WM KIETOYHOE JIbIXaHUE.
OxucnutensHoe dhochopunupoBanre. IhHEKTUBHOCTh YHEPTETUIECKOTO0 OOMEHa.

Peakuuu matpuunoro cunrtesa. ['enetnueckas nndopmanus u JJHK. Peanuzamus
reHeTUYECKO wuHpopManuu B KiIeTke. [eHeTHMueckuid KO M €ro CBOWCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6mocunTte3 Oenka. DTarbl
TpaHcisiuu. KonupoBanue aMuHOKUCIOT. Pois pubocom B OuocuHTe3e Oenka.

Hexnerounsie ¢gopmbl xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M KU3HEHHOTO IMKIJIa BUPycoB. bakTepuodaru.
bosie3Hn pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
nMmmyHoieuinta yenoseka (BUY) — Bo30yaurens CITM/la. O6paTHas TpaHCKPUIIILIKS,
peBepTaza u unterpasa. [Ipodunakrruka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JdeMoHcTpanuu:

[Toprpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubr u  cxembl: «Tumbl muTaHus», «MeTtabomusm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®orocunredy», «Ctpoenue JIHK»,
«CtpoeHue ¥ (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHuecKuil Kom,
«Bupycs», «bakrepuodarn», «CtpoeHune u xu3HeHHbIH wukia Bupyca CIIN]a,
6akrepuodaray, «Pemmukarus JTHK».

ObopynoBanue: Moxaenu-anmaukanuu «Yasoenne JIHK wu Tpanckpunuusy,
«buocunTtes 6enkay, «CtpoeHue KIeTKn», MoJenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkKeHMe M1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii MUK, WM JKW3HCHHBIM IUKI KiIeTku. HMHTepdasza u  MuTO3.
[Ipomeccel, mpoTekaromue B nHTepdasze. Permkaius — peakius MaTpudHOTO CHHTE3a
JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapuOTHUIl. JMIUIOUIHBIA U



raruioOuJHBIM  XpOMOCOMHBIE  HaOOpbl. Xpomartuael. LluTonormyeckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUYAIBHOTO Pa3BUTHUSI OPTAaHU3MOB.

Jenenue knetku — muto3. Ctaguu muto3a. [Ipoueccsl, MpouCXoasie Ha pa3HbIX
CTausAX MUTO3a. bUONOTrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

@dopMBbI pa3MHOKEHHUS OPTaHU3MOB: O€cCIoyioe W ToJioBoe. Buasl Oecmosoro
pPa3MHOXXEHUSA: JEJEHUWE HaJBOE, I[OYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHWe, BETETATUBHOE pa3sMHOXKEHUEe. VICKyCCTBEHHOE KIIOHWPOBAHUE
OpPraHu3MOB, €0 3HAYECHUE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meiio3z. Cragun wmeio3a. Ilpoueccsl, MpoHCXOAsIIME Ha CTaAUsIX Meo3a.
IToBenenne xpomocoMm B menose. Kpoccunrosep. buonornueckuil CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mpouecc o0pa3oBaHMs MOJOBBIX KIETOK y KMBOTHBIX. [TosioBbIE
’KeJe3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX KJIETOK — raMer
(cmepmaro3oun, SUIEKIETKA) — crepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
SUIEKIIETOK U ciepmaTo3ou0B. OmnoaorBopenue. [lapreHorenes.

WunuBunyanbHoe — pa3BUTHE  (OHTOTE€HE3).  OMOpHUOHAJIbHOE  pa3BUTHUE
(amOpuorenes). Jranbl AMOPUOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX KMBOTHBIX:
IpoOJieHre, TracTpyisiius, opraHorede3. IlocTamOpuoHanpbHOE pa3BuUTHE. THIBI
MOCTAMOPHUOHATBHOTO PAa3BUTHS: MPSMOE, HEMPSIMOe (JIMYMHOUHOE). BiusiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pazButne pacreHuii. OHTOreHE3 BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHU,
CTaJuy Pa3BUTHSL.

JleMoHcTpanuu:

Tabmuupr u  cxembl: «@POpMBI  pPa3MHOXKEHHUS OpraHU3MOB», «/[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTECHHI», «BeretaTuBHOE Pa3MHOKEHUE PACTECHUN,
«/lenenue knetku Oakrepuii», « CTpoe€HUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBDY,
«Kierounsiii uki», «Pemnmukaua JHK», «Murtoszy», «Mehosy, «IIpsmoe n Henpsimoe
pazButue», «l'amMeToreHe3 y MIICKONUTAIONIMX M YelOBeKa», «OCHOBHBIE CTaAuU
OHTOTE€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIIpEnapaThl «CrniepMaTo30uibl
MJIEKOIMHUTAIOLIEr0», «SMUeKIeTka MIIEKONUTaIero», «KapuoknHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHas Mojenb-anmmkanusa «Jlenenue xierkn», monens JHK,
MoJieTb MeTa(azHONW XPOMOCOMBI.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHas pabora Ne 3. «HabOmonenre MuTO3a B KIETKaX KOHYMKA KOpEIIKa
JlyKa Ha TOTOBBIX MUKpONIIpenapaTax».

JlabopaTtopHuas padora Ne 4. «M3yueHne CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax.



Tema 6. HacsieAcTBEHHOCTH M KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeruku. Vctopust pa3Butus reHeTtuku. Pone nurosiornu u
YMOPHOJIOTUY B CTAHOBJICHUHU TCHETHKHU. BKi1ag pOCCHUCKNX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE T'E€HETUKU. MeTolbl TEHETHUKH (THOPHUAOJOTHUYECKUN, ITUTOICHETUUYECKUH,
MOJICKYJISIpHO-TeHETHUECKU). (OCHOBHBIE T'E€HETHMYECKHE TIOHATHS. [ eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACJIEIOBAHUSl TPU3HAKOB, YyCTaHOBIeHHbIe . MeHaenem.
MonorubpumHoe cCKpenmBaHue. 3aKoH eAuHO0-00pa3usi THOPHUIOB MEPBOTO TMOKOJICHHUS.
[IpaBuno 1oMUHHUPOBaHUA. 3aKOH PACILICIUICHUS MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeET.
[TonHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CcKpenuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHUS TMPU3HAKOB.
[{uToreneTndeckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHHS.  AHAIM3HPYIONIEE
ckpenuBaHue. Mcnosib30BaHUE AHATUM3UPYIOLIETO CKPEIIMBAHUA [UJIA OIPEICIICHUS
TeHOTHIIa 0COOM.

CuerieHHOEe HaciefoBaHue MpusHakoB. PaGora T. Moprana mo crernjieHHOMY
HACJIEJOBAaHNIO T'eHOB. HapyIeHnne cuerieHus reHoB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

I'enetnka mnona. XpOMOCOMHOE ONpPEAECICHUE IM0Jia. AYTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['OMOorameTrHble M TeTeporaMeTHble oOpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLEMJICHHBIX C ITOJIOM.

HN3MeHunuBOoCTh. BuAbl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HAaCJEICTBECHHAs.
Ponw cpenbl B HEeHACIEACTBEHHOW N3MEHUYNBOCTH. XapaKTEPUCTHKA MOAU(DUKAITMOHHON
W3MECHUMBOCTU. BapuanuoHHBIM psig W BapuanuoHHas kpuBas. Hopma peakiuu
npu3Haka. KonnuecTBEHHbIE M KAyeCTBEHHbIC IMPU3HAKA W HUX HOPMa pEaKIIUU.
CaoiicTBa MOU(DUKAITMOHHOW U3MEHINBOCTH.

HacnencrBennasi, WM TeHOTHUIIMYECKasi, M3MEHYMBOCThL. KomOMHaATHBHAs
M3MEHYMBOCTh. Mel03 U MOJIOBOM TMPOIeCC — OCHOBA KOMOMHATUBHOM M3MEHUYHBOCTH.
MyTtanuonHass u3MeH4uBOCTh. Kraccudukanuss MyTaiuid: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W npuuMHBl MyTanuid. MytareHHele  ¢GakTophl. 3aKOH
TrOMOJIOTMYECKHX PANOB B HaclieAcTBeHHOM n3menuusoctu H. M. Basuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka 4uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T'€HETUKU
yeJIOBEKa: TI'€HEaJOrMYeCKHii, OJM3HEIOBBINA, IIMTONCHETUYECKUH, OMOXMMHUYECKHUH,
MOJIEKYJISIpHO-TeHeTHUYeCKUii. COBpEMEHHOE OMpE/IeNICHHEe T'€HOTHUNA: MOJTHOT€HOMHOE
CEKBCHHPOBAHME, TI'E€HOTUIIMPOBAHME, B TOM uucie ¢ nomoulpto [IIP-anamu3a.
HacnencrBennnie  3a0oiieBaHMs — 4YE€JIOBEKa: TI'e€HHbIE  OOJe3HH, OOJIE3HU C
HaCJICJICTBEHHON MPeIpacioioKeHHOCThI0, XPOMOCOMHBIE 0osie3Hn. CoMaTHYECKHE U
reHepaTtuBHble MyTanuu. CTBOJIOBBIE KJIETKH. [IpHHIMIBI 3I0pOBOTO OOpasa KU3HH,
JTUATHOCTUKH, TPOPWIAKTUKA W JICUCHUS TEHETHYEeCKuX OosiesHel. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHHWE  MEAMIIMHCKOM  TEeHETUKU B
MPEOTBPAICHUH U JICYCHUN FeHETUUECKUX 3a00JIeBaHU YeIOBEKa.



JdeMoHcTpanuu:

[Toprpetrsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTMOPUAHOE CKPELIMBAHUE M €r0 LIUTOT€HETUYECKas
OCHOBa», «3aKOH PACIIECIUICHUS W €ro LUTOICHETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «Jurubpunnoe ckpemuBanuey, «LluTomorndyeckre OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3anMonencTBUE aJUICNIBHBIX TE€HOB», «leHeTmueckue
KapThl pAacTEHUM, >KUBOTHBIX W YeEJIOBEKa», «leHeTuka mnona», «3aKOHOMEPHOCTU
HACJIEOBAHMS, CLEIJIEHHOTO € IOJIOM», «KapHOTHUIIBI YeJI0OBEKA U JKUBOTHBIX», « Buasl
U3MEHUYUBOCTH», «MoaudukanuonHas wu3MeHUUBOCThY, «HacinenoBanue pe3syc-
bakropay», «['eHeTuka rpynn KpoBu», «MyTallmOHHASI U3MEHUYHUBOCTHY.

ObopynoBanue:  MoAeNU-aNIUIMKAIUKA  «MOHOTMOpUIHOE  CKpEIIMBaHHE,
«HenonHnoe  momMunupoBaHue», «JlurubpuaHoe  ckpemmBanue»,  «llepekpéct
XpOMOCOM», MHMKPOCKON M MHKponpenapaT «Jpo3oduna» (Hopma, myrauuu (Hopmbl
KPBUIBEB U OKPACKU Teja), repoapuii «I opox moceBHOM».

JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

Jlabopatopuass pabora Ne 5. «/3ydenwe pe3yabTaTOB MOHOTHOPUIIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JIaboparopHass pabora Ne 6. «M3ydyeHne Monn(UKalMOHHOM W3MEHYUBOCTH,
MMOCTPOCHUE BAPUALIMOHHOIO PSJla U BAPUALIMOHHOW KPUBOW.

Jlaboparopnass pabora Ne 7. «Ananu3 MyTauuid y Jpo30¢puiabl Ha TOTOBBIX
MHKponpenaparax».

[TpakTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M POLECC. 3apOKIECHUE CEIEKINN U JOMECTUKALUA. Y YeHUE
H. W. BaBunoBa o meHTpax MpOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTyPHBIX PAaCTCHUM.
LleHTpBI IPOUCXOXKACHMS TOMAIIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOABl CeleKIMU. MaccoBbli M HMHIMBUIYaJbHBIH OTOOpHI B
CEJIEKIMU pAacTeHMM M KUBOTHBIX. OleHKa »Kcreppepa. bimM3kopoacTBeHHOE
CKpelrBanue — uHOpuauHr. Yncras nunus. CkpelmBanue YUCThIX JTUHUM. ['ereposuc,
win rubpugHas cwia. HeponacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
ruOpuan3anys u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U IMOJIy4eHHE MOJIMILIONIOB.
JIOCTHIKEHUS CEJIEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoOTHsl Kak OTpaciib MPOM3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3nanusa pekombunantHoi JIHK u Tpancrennsix oprann3moB. Knetounas nHxeHepusi.
Kierounbsle KynbTypel. MUKpOKIIOHAIBHOE pa3sMHOXKEHHE pacTeHui. KiloHnpoBaHwue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. OKOJIOTMYECKHE U
strdeckue nmpodsemsl. 'MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPIraHU3MBI.

JleMoHCTpauuu:

IToprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. iBanos.



TaOmuupslt M cxembl: kKapta «LI[eHTpbl NPOMCXOXKIAEHUS U MHOrooOpasus
KyJIbTYpPHBIX pacTeHui», «llopoapl JoOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactennit», «Otnanéunas rulGpuauszanus», «Pabotel akamemuka M. @. HBanoBay,
«Ilomumnonnusa», «OOBeKTHl  OHOTEXHOJNOTMM»,  «KieTouHble  KynbTypsl H
KJIIOHUpOBaHUe», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJSDKU IUIOOB M KOPHEIUIONOB AUKHX (OPM M KYJIbTYPHBIX
COpPTOB pactenwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.

JlabopaTopHbie M mpaKkTHYecKHe PadoThI:

Okckypeusi « OCHOBHBIE METOBI M TOCTHIKECHUS CEJIEKIIMM PACTECHUM U )KUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIMIO, MNIEMEHHYIO ()€pMy, COPTOMCIBITATENbHBIN YYacTOK, B
TEIUTMYHOE XO03SHCTBO, 1a00paTOPUIO arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIMOHHAST OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHS SBOJIOLIMOHHON TEOPHUH. DBOJIFOIUOHHASA TEOPUS U
e€¢ mecto B Oumosiornu. BiusiHMEe 3BOJIOLMOHHON TEOPUU Ha pa3BUTHE OHOJOTUU U
JIPYTUX HayK.

CBuzerenbctBa  3BoJOIMHU.  [laneoHTonormyeckue:  MOCIEN0BATENBHOCTh
MOSIBJICHUSI BUJIOB B  MAJCOHTOJOTUYECKOM JIETONMUCH, TNEpexXoAHble  (HOPMBIL.
buoreorpaguyeckue: cXoAcTBO U paznuuue GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOJACTBA W  pa3iuuusg 5SMOpPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMYEeCKUX TyTel Yy Bcex
OpPTaHHU3MOB.

OpomonnonHasa Teopus Y. Jlapsuna. IIpenocsuiki BOSHUKHOBEHUS TapBUHUA3MA.
JIBIOKyIIME CHJIBI 3BOMIONHMHM BUAOB To JlapBuHY (M30BITOYHOE pa3MHOKEHUE IMPHU
OTPAaHMYEHHOCTH  PECypcoB,  HeolpenenéHHas  W3MEHYUBOCTb, Oopbba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHHUS.

Mukpossosronus. [Tomynsanus kak eqMHuIa BUAA U 3BOJIFOLUN.

JBmwxkymue cuibl ((hakTopbl) 3BOJIOUMU BUIOB B mpupone. MyTalmoHHBIN
npoliecc U KOMOMHATUBHAsT U3MEHYUBOCTh. [lomynsimoHHbIe BOJIHBI U Jpei( TeHOB.
N3ossiius 1 Murpanus.

EcrectBennbiii  oTOOp — HampaBiasoomui  ¢dakTtop  dBOJONUU.  DopMmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak pe3yabTaT dBomonuu. [Ipumepsr
MPUCIIOCOOJIEHHH Yy opraHu3MoB. ApoMop(do3bl U UAKO-aJanTaI|uu.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (POPMBI BUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOrHIecKoe.



MakposBomorusi.  D@opMbl  3BOJIIOLMM:  (UIETHYECKasi,  JAUBEPreHTHas,
KOHBEpTeHTHas, mapauienbHas. HeoOpaTuMocTh 3BOJIOLUN.

IIpoucxoxaenne OT HECHEUMAIM3UPOBAHHBIX IpeAakoB. [Iporpeccupyromas
crienraIn3anus. ATanTUBHAS paaualusl.

JdeMoHcTpanuu:

[Toprpetsl: K. Jlunnei, XK. b. Jlamapk, Y. {apeun, B. O. Koanesckuii, K. M.
bap, 0. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpPraHUYECKOro MHUpa Ha 3emie», «3apoAblln
MMO3BOHOYHBIX KHUBOTHBIX», «ApXeonTepukc», «Popmbl 00pbObI 3a CYyIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOroo0pasue copToB pacTeHuit», « MHOroodpasue mopon
KUBOTHBIX», «llomymauun», «MyTallMoHHass W3MEHYUBOCTH», «ApoMOp(hO3bD»,
«Mnunoananramuny, «O0mas nereHepanus», «J[Bmwkymme cuibl 3Boonun», «Kapra-
cxema Mapuipyta nyrtemectBus Y. JlapBuna», «bopsba 3a CylllecTBOBaHHE»,
«IIpucnocobseHHOCTh OpTraHu3MOB), «I"eorpadmueckoe  BHUJI000pa30BaAHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOIEKLIHS HACEKOMBIX C PA3IMYHBIMH TUIIAMH OKPAacKu, HAObOp
IJIOZ0OB U CeMsIH, KoJUleKiusi «[Ipumephl 3aluTHBIX MPUCTIOCOOICHUM Y KHUBOTHBIXY,
mMozenb «OCHOBHBIE HAMpaBICHUS HBOJIOIUNY, OO0BEMHas wmonenb «CTtpoeHue
rOJIOBHOT'O MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KOJIeKIus «DopMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX W pACTEHMI», Monenp ammumkanus «llepekpéct xpomocom», BiIaKHbIE
npenaparbl  «Pa3BuTHe HacekoMoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«JIpo3zodunay (Hopma, myTaruu (GOpMbI KPbUILEB U OKPACKHU TEJa).

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHIIOB TI0O MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlabopatopHasi padora Ne 2. «Onucanue mpuUcOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HH HA 3emuie.

JloHaydHBIE TIPEACTABICHUA O 3apOXKIACHUM >KU3HM. HaydHbple rumoressl
BO3HMKHOBEHUS XKU3HU Ha 3emiie: abMoreHe3 U MmaHcrnepMusi. XUMUYecKasi 3BOJIOIHS.
AOGuOreHHbI! CUHTE3 OpPraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomounu. HauvanbHble STansl
ouonornueckoi spomonuu. I'unoresa PHK-mupa. ®opmupoBanue memMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME IPOTOKJIETKU. llepBble KIETKM M HX 3BOJIOLUS.
@opMHpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Pazutne xu3Hu Ha 3emie mo spaMm W nepuonam. Karapxen. Apxeickas u
npoTtepo3oiickas dpsl. [laneo3oiickas spa u e€ nepuoapl: KeMOPHUICKHM, OPIOBUKCKUM,
CUJIypUMCKHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUHU.

Me3so30¥1cKas 3pa ¥ €€ NepUoAbl: TPUACOBBIN, OPCKU, MEJIOBOM.

Kalino3olickas 3pa u €€ neprojibl: MajIeOreHOBbIN, HEOT€HOBBIM, AHTPONOTE€HOBBIH.



XapakTepucTuka KiIuMara M TeOoJIOrM4ecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTENIBLHOTO U )KUBOTHOTO MHUpa. ApoMOp(o3bl y pacTeHUI U )KUBOTHBIX.
[TosiBnieHue, pacuBET U BBIMUPAHUE CPYIII AKUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTPaKEHHE HBOMIOLUU. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS YeJOBEeKa. AHTPONOJOrMs Kak Hayka. Pa3BuThe mNpeacTaBiIeHH O
MIPOHUCXOXKICHUH 4YesoBeka. Meroapl nu3ydeHus aHTponoreHesa. CXoJICcTBa U pa3Inyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YETOBEKA.

HBwxymue cuibl (paxTopel) aHTpornoreHesa. HaciencrBeHHass M3MEHYMBOCTD U
€CTECTBEHHbII 0TOOp. OOLIeCTBEHHBIN 00pa3 KW3HM, M3TOTOBIEHHE OPYAUH Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJMM M BETBH 3BOJIIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, UYeloBeK
yMenbii, YenoBek mpsaMoxoasini, UeloBek HeaHAEPTaIbCKUK, UET0BEK pPa3yMHBIM.
Haxonky uckomaembIX OCTaTKOB, BpeMs CYLIECTBOBAHMs, 00JacTh pacHpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIusl.

Yenoseueckue packl. OCHOBHBIE OOJBIINE Pachl: €BPOMEOUAHAs (E€BpazuiicKasi),
HErpo-aBCTpAIONHAs (3KBAaTOpPHAJIbHAS), MOHIOJOHMIHAS (a3MaTCKO-aMEPUKAHCKAs).
YepThl NpUCHOCOOJEHHOCTH NPEJICTaBUTENICH YEJIOBEYECKUMX pac K YCIOBUSIM
cylectsoBanus. EnquHcTBO yenoBeueckux pac. Kpuruka pacusma.

JleMmoHcTpanuu:

[Toptpetsr: @. Penn, JI. [Tactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmunpr M cxembl: «Bo3aukHoBenune CoaHEYHOM CHCTEMBI», «Pa3Burue
OpraHu4eckoro  mupa»,  «PacturtenbHass — knerka»,  <«KuBOTHas  KIIETKay,
«IIpokapnoTnueckass kierka», «CoBpeMeHHas CHCTEMa OPIraHMYECKOro MHUPay,
«CpaBHEHHE aHATOMUUYECKUX YEPT CTPOCHHSI YEJIOBEKa M YEJIOBEKOOOPa3HBIX 00E3bIHY,
«OCHOBHBIE M€CTa MAaJECOHTOJOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEJIOBEKAY,
«/IpeBHenimue gmoan», «peBHune mroau», «llepBeie COBpEMEHHBIE  JIFOIW,
«YenoBeueckue pace».

ObopynoBanue: myisku «IIpoucxoxaenue yenoBeka» (OIOCTbI aBCTPATIONUTEKA,
MUTEKAaHTPOIa, HEaHAepTalblia, KPOMAaHbOHIIA), CIENKU WM HU300paKeHUs KaMEHHBIX
OpyIud  TEepBOOBITHOrO  4YeloBeKa  (KaMHMU-YOIIEpbl,  pyOmia,  ckpebia),
reoxXpoHojioruyeckass Tabmuua, Koyuekuus «@DopMbl COXPAaHHOCTU HCKONAEMBIX
KUBOTHBIX U PACTCHUI».

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «M3ydyeHuwe HCKOMAEeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKLIUSAX).

OKCcKypcusi «OBOJIOLUS OpPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WJIM KpaeBEeIUEeCKUN My3eil).

Tema 3. Opranu3Mbl 1 OKPYKAI0IIAsA cpeaa.

DKOJIOTHSI KaK Hayka. 3aJaud U pas3zelibl dKOJOTMU. MeTonbl 3KOJOTMYECKUX
HCCIIENOBAHNM. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.



Cpensl oOWTaHWs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/AYLIHAs, ITOYBEHHas,
BHYTPUOpPraHU3MEHHAS.

Okosnoruueckue  (aktopel.  Knaccudukamuss — 3Koiorudeckux — (PakTopos:
abnoThyeckre, OMOTUYECKHE U aHTpOINOreHHbIe. JleficTBuEe 3K0JIOrHuecKux (pakTopoB
Ha OpraHU3MBbl.

AbGuotnueckue (QaxkTophl: CBET, TEMIeEparypa, BIaXHOCTb. {doTomepuoausm.
[IpucnocoOneHust Opranu3MoB K JEHCTBUIO aOMOTHYECKUX (PakTopoB. buonornyeckue
PUTMBI.

buotnueckue daktopbl. Bujabl OMOTHYECKUX B3aMMOJCUCTBUM: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOMO3 u ero Qopmel. IlapasutusMm, Koomepauusi, MYTyalau3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHue OWOTHYECKMX B3aMMOACMCTBHM JUIsl CYIIECTBOBAHUS OpPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyisaiui. OCHOBHbBIE MTOKA3aTeNd MOMYJISINH:
YUCJIEHHOCTD, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, MPUPOCT, MUTpalus. JuHaMmuka
YUCJICHHOCTHU MOMYJISIUNN U €€ PEeryJIsaLus.

JleMoHcTpanuu:

[ToptpeTni: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupr u cxembl: kapra «lIpupoansie 30HBI 3emnn», «Cpeapl 0OUTaHUS
opranusmoB»,  «@ortonepuonusm», «llomymsiuu»,  «3aKOHOMEPHOCTH  pOCTa
YHCIIEHHOCTU NOMYJSIUK HHDY30pun-Typenskmn», «[lumessie nenm».

JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

Jlaboparopuas pabora Ne 3. «Mopdoaornueckne OCOOEHHOCTH pPacTeHUM U3
Pa3HbIX MECT OOUTAHUSY.

JIaboparopnasi pabota No 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHUE YEPEHKOB

KoJIeycay.
[Tpaktuyeckass padora Ne 2. «llofacuéT MIOTHOCTH MOMYNSIIMKA Pa3HBIX BUIOB
paCTEHUI.
Tema 4. Coo0miecTBa ¥ 3K0JIOrH4eCKHE CUCTEMBbI.
CooOmiectBo opraHu3MoB — OuoreHo3. CTpykTypsl OHOIIEHO3a: BHIOBa,

MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomuHantel. CBsi3u B OMOLIEHO3E.

Okosnorudeckue cuctembl  (3kocuctemsl). [lonstue 00 sKocucTtemMe U
ouoreoneHo3e.  DYHKIMOHAJIbHBIE  KOMIIOHEHTBl ~ DKOCHCTEMBI:  IPOJYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEHIECTB M MOTOK SHEPIUH B 3KOCHCTEME.
Tpoduueckue (muimeBbie) ypoBHH 3KocucTeMbl. [lumieBbie nenu u cetu. OCHOBHBIE
MOKa3aTeldn dSKOCUCTEMBI: OHoMacca, MPOAYKUHUSA. OKOJIOTHYECKHE MUPAMHJIBIL:
OPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBOMCTBAa JKOCUCTEM: YCTONYHMBOCTD,
camoperyJsinus, pazsutue. CyKkieccus.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO WJIU
IIMPOKOJMCTBEHHOTO JIeca.



AHTpOIIOT€HHBIE DKOCHUCTEMBI. ATPO3KOCUCTEMBL. YpboskocucTeMsl.
buonoruueckoe u X035HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak ¢akTop ycTOWUMBOCTH 23KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpas3us Ha 3eMIie.

VYuenue B. W. Bepnaackoro o Ouocdepe. I'panHuiibl, coctaB u CTPyKTypa
ouocheprr. Kuoe BemectBo u ero ¢Gynkmuu. OcobeHHOCTH OMOchepsl Kak
rJI00abHON YKOCUCTEMBI. /[MHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepona,
a3o0T1a). 30HATIBHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Onochepe 3emin. AHTPOIOT€HHBIE HM3MEHEHUs B Ouocdepe.
['moGasibHBIE YKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHM€E NMPUPOBI U yenoBeuecTBa. CoxpaneHue 6MopazHo00pas3us Kak
OCHOBa yCTOMYUBOCTH Onocdepsl. OCHOBA PAlMOHATBLHOTO YIPaBJICHUS! MPUPOTHBIMU
pecypcaMi U UX UCTOJIb30BaHUE. JJoCTHKeHUs] OMOJIOTUY U OXpaHa NPUPOIbI.

JdeMoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupr u cxembl: «lIumeBsle wnenu», «bUOLIEHO3: COCTaB U CTPYKTypaw,
«IIpuponnbie coobmectBay, «llenn mnuTtanusy», «IKOJIOTMYECKas MNUPaAMUIA,
«buocdepa u denoBek», «IKOCUCTEMA IIUPOKOJIMUCTBEHHOTO Jjecay, «IKOocucTteMa
XBOWHOTO Jieca», «bruoueno3 Bomoéma»n, «ArpoueHos», «lIpumepHble aHTPONOTreHHbIE
BO3JCUCTBHS HAa IpUpPOAY», «BaxHeWllne WCTOYHMKM 3arps3HEHUS BO3JdyXa W
IPYHTOBBIX BOa», «llouBa — BaxHeimas cocraBusiomas Ouochepbl», «DaKTOpbI
nerpaaanuu mouBy, «l[lapaukoBeiit 3G derT», «PaKTOpbl paTuOaKTUBHOIO 3arps3HEHUS
ouocdepri», «O0Mmas cTpykTypa ouochepni», «PacnpocTpaneHue KM3HU B Orocdepey,
«O30HOBBIN 3kpaH O6uochepr», «KpyroBopor yriepoma B 6uochepe», «KpyroBopor
a30Ta B IPUPOACH.

O6opynoBanue: Mojelb-aniuIMKanus «TunuuHele OMOLIEHO3bI», TepOapuii
«PacTtutenbHble cooOlIeCTBa», Koyuiekuuu «buouenos», «Bpeautenu BakHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUJIEKIMH PACTEHUW U YKUBOTHBIX,
MPUHAAJIEKANIME K Pa3HbIM 3KOJOTMYECKMM IpylIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pa>keHUs] OXPaHAEMbIX BUJOB PACTCHHUM U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMEI 11O
BMOJIOI'M HA BA30OBOM YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIIAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/CNICHHUI0, Hajlu4yhe MOTUBAlMM K OOY4YeHHI0O  OHOJIOTHH,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIMYME HKOJOTHMYECKOrO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MIpOIlECCaM CaMOIMO3HaHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TpyJa U CTapiieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcleIuio U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon dDenepanuu, MpUpPOIE H
OKPYKaroUIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIILHOCTH B IMPOIECCE peaiM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctn 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpa3a XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH TNPaBUJl HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOTr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW U COLHUAIBHOMU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXKaroUIEH Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  MPaBWU  MOBEICHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DSKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITUE JECUCTBHM, NPUHOCIAIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBHUS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEXY JIFOAbMU U IIO3HAHUSA MUDA,

NOHMMaHUE crneuu(UuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBiICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINN:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, popMupyemoi
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a W
OOBSCHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LEJbIO MTOJIYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns IpodyieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaAIOLIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHITHS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIece,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOJIEHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaroIMXCs, CIOCOOHOCTH
oOyyaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
IO3HABATEILHON U COLMAIIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBeEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a3oBble JJOrHYeCKHe IeiliCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH TOHSATHUSIMH ),

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AESTEILHOCTU C ITOCTABICHHBIMU 1EJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIN3a MMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYaIlUsX, B TOM YMCJIE NP CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTejbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
OHONOrMnYeckod HHPOpMALME: MNPUMEHATh XUMHYECKue, (Qunueckue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) ob1menne:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCEX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM MO CYIIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1aud, YYUTHIBaATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMHI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOppPEKTHOM hopme popMynrpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0Tr0 WieHa KOJIIICKTHBA;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKA KOMAaHIbl B
001t pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATH HJAEH C TO3ULHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBj1aieHre YHUBEPCAIbHBIMY PeryJsaTUBHbIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3yabTaThl OocBoeHUs nporpamMMbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusn
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHHIO, HHTEPIPETAIINH U
IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMuYHBIX Y4E€OHBIX CUTyallUsX, a TaKXKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI M0 TOJaM 00yUYEeHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAQ/J€ POCCHUMCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIHMOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHUs )KU3HEHHBIX 33]1a4;



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKUA BHUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Melo3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaIbHOTO pA3BUTHUA OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHSATh IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUYECKUX PEIICHUN B IOBCEAHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbS U 30POBbS
OKPY>KaIOIIMX JIFOEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKaroIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOTIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
IUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelIOBaHUE, COCTaBISATH CXEMBI
MOHOTMOPHIHOTO CKpEIIMBAaHMs JJIs MpeICcKa3aHUsl HAcCJIEeJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOTHI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOUM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce NOJKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCHUMCKUX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIHMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMS )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, TeHO(OH, 3BOIIOLMS, ABIXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPEAEIIATh TPAHUIIBI UX MPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHI, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISABIICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIIEHO30B W JKOCHUCTEM, OCOOEHHOCTHM TMPOIIECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEpeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPONOTECHHBIX HM3MEHEHHWHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHHIA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi M 3JI0POBBSA
OKPY>KAIOIIMX JIFOEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHUS B OKPYKaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOU OMOJIOTHH JJIsl PAlMOHATBHOTO TPUPOIOTIOIH30BAHMS;

YMEHHE pelIaTh dJeMEHTapHble OMOJOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (LI MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarpuBaTh  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHnoBanMe pa3ie/ioB U TeM IPOrpaMMBbI Kontpoabnbie IIpakTuueckue A
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa LIOK
p . https://m.edsoo.ru/7f41¢c292
3 XUMUUECKUH COCTaB U CTPOEHUE KIETKHA 8 1 bubmorexa OK
p https://m.edsoo.ru/7f41¢c292
Bbu6nmuoreka [JOK
4 IKH3HENATENLHOCTS KIIeTKH 6 https://m.edsoo.ru/7f41¢c292
5 PasMHOkeHNE 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
6 HacneacTBeHHOCTh M UBMEHUHUBOCTH OPTaHU3MOB 8 15 https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'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 KIIACC

KouunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3/iesioB U TeM NPOTrPaAMMBbI Kontpoabubie IlpakTHueckue (wipposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IROMOLHOHHS GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 Bo3HHKHOBEHHE U pa3BUTHUE KU3HU Ha 3emIie 9 0.5 httos://m.edsoo.ru/7fA16c74
Bbu6nuoreka [JOK
’ OPrasusME! i OkpYaioltias cpesa > 1 https://m.edsoo.ru/7f41cc74
Bbu6nmuoreka [JOK
4 Coo0mrecTBa M 9KOJOTHIECCKHUE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc7A
Bbu6nmuoreka [JOK
° Pescepaiioe Bpen 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'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




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBIE
aTa ungpposbIe
Ne Tema ypoka Kontponbnbsie IlpakTHyeckue A op
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUSA KUBOW TPUPOIBI.

5 [TpakTrueckas padorta Ne 1 «Mcnonb3oBanue 1 05 bu6nuoreka [IOK
Pa3IMYHBIX METOJIOB MPHU U3YUEHUU ' https://m.eds00.ru/863e6122
OMOJIOTUYECKIX 00BEKTOBY

3 CraproBas quarHoctuka.brosornyeckue 1 Bbubmunoreka LIOK
CHCTEMBI, MPOIIECCHI U NX U3YUCHUE https://m.eds00.ru/863e6564

4 XUMUYECKHM cocTaB KJIeTKU. Bona u 1 bubmuoreka [JOK
MHHEPAIbHBIE COJIA https://m.edsoo.ru/863e674e

bu6mmoreka [IOK
b . 1

° e, COCTaB  CTPOCHHE GenKo https://m.eds00.ru/863e6b72
depMeHThI — OMOJOTHYECKHE KAaTaTu3aTOPHI.

JlaGopatopnas pabora Ne 1 «M3yuenue bu6bnuorexa [IOK

6 . 1 0.5
KaTaJIMTUYECKOI aKTUBHOCTU (PepMEHTOB (Ha https://m.edso0.ru/863e6b72
IIpUMeEpe aMuIIa3bl WK KaTajaasbl)»

but6mmoreka [IOK
7 JI 1
Y TIeBOeL. Jumuer https://m.edso00.ru/863e6870
bubmunoreka LIOK
H .ATO 1
8 YICICHHOBRIC KHGHOTRE https://m.edsoo.ru/863e6d5c



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

HCTOpI/IH 1 MCTOABI U3YUYCHUA KIICTKHU.

bubmunoreka LIOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Knetka kak 1ieinoctHas )KvuBasi cuctema
CtpoeHne 3yKapuoTHYECKOMN KIIETKHU.
Jlabopartopnast pabota Ne 2 «M3yuenue bubmmoreka [JOK
11 CTPOCHUS KJIIETOK PaCTCHUM, KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0OB 1 OaKTepUi MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TFOTOBBIX MUKpPOIIpPCIapaTax U UX OIMMUCAHUCH
but6mmoreka [IOK
12 ObwmeH BemecTs uim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 Potocmires. Xemocinres https://m.eds00.ru/863e7c98
N but6mmoreka [IOK
14 dmepreTiicckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIEeTKU. [[eneHune KIeTKu.
15 Murto3. Jlaboparopnast paborta Ne 3 05 bu6nuoreka [JOK
«HabmroteHne MuTO3a B KJIETKaX KOHYMKA ' https://m.edso0.ru/863e7dc4
KOpEIIIKa TyKa Ha TOTOBBIX MUKPOIIpENapaTax»
16 buocuntes 6enka. Peakimst maTpuaHoro bu6nuoreka [IOK
CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 T —0 0
pacIIA nocHTes beiia https://m.eds00.ru/863e796e
but6mmoreka [IOK
1 H —
8 CKIICTOUHKIC (OPMBI KH3HH — BHPYCEI https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 ®opMBI pa3MHOKEHHST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos but6mmoreka [IOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlabopaTtoprast padora Ne 4

Bbubmunoreka LIOK

21 0.5
«M3yueHune cTpoeHHs MOJOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIpEnapaTax»
22 NHnuBuayanpHOE pa3BUTHE OPraHU3MOB bubmorexa [JOK
AHBHAY P P https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka 0 HacJlIEeICTBEHHOCTH U bubmmoreka [JOK
W3MEHYHUBOCTHU https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACEAOBaHUS TPU3HAKOB. bu6nuoreka [IOK
MoHOTrHOpHIHOE CKPEIUBAHUE https://m.edso0.ru/863e8878
o5 JluruOpuHOE CKpeIuBaHue. 3aKoH bu6nuoreka [IOK
HE3aBHCUMOI'0 HACJIeI0BaHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclleZIOBaHUE TPU3HAKOB.
Jlabopartopnast pabota Ne 5 «M3yuenue
26 e3 HI:,TaTI())B M(f)HOFI/I6 HUTHOTO I/}I’q 0.5 bubmorexa [JOK
pesy pra ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPENTUBAaHUS Y IP030(dUIIbI HA
TOTOBBIX MUKpPOIpEnapaTax»
I'eneruka nomna. HacnegoBanue npu3Hakos, bubmmoreka [JOK
27
CLICIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
n3MeHYnBOCTh. JlaboparopHas padora Ne 6.
28 N3yuenune Mou(pUKaMOHHON U3MEHYNBOCTH 0.5 bubmmorexa LIOK
ye g 5 ’ ' https://m.eds00.ru/863e8efe
MMOCTPOCHHE BAPUAIIOHHOTO psija U
BapHaIlMOHHON KPUBOI»
HaCHeHCTBeHHaSI NU3MCHUYUBOCTD. Eu6 HOK
noIMoTeKAa
29 Jlaboparopnas pabota Ne 7. «AHanu3 myranui 0.5
paTOpHan p yratl https://m.eds00.ru/863e8efe
y Ip030(HITBI Ha TOTOBBIX MUKPOIpErapaTax»
30 ['enernka yeaoBeka bu6mmoreka [IOK



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

https://m.edso0.ru/863e8d78

[TpomesxyTouHas arrecrauus B popme

31 v 5 1
WTOTOBOW KOHTPOJIbHON PabOThI
Bbubmunoreka LIOK
32 (Cenexn Kax nayka u npouece 1 https://m.edsoo0.ru/863e9214
33 Mertoabl U JOCTUKEHUSI CENEKIIUU PACTEHUM U 1 bubnmoreka [JOK
JKMBOTHBIX https://m.edso0.ru/863e9214
34 buoTrexHonorusa Kkak orpaciib IIPOU3BOJICTBA 1 bubmmorexa [OK
p p A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
aTa ungpposbIe
N Tema ypoka Kontpoabubie IIpakTuueckue a p
° Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI
pecypcebl
1 DBOJIIOLIAS U METObI €€ N3YUEHUSI 1 bubmorexa [TOK
. A ya https://m.edso00.ru/863ea20e
5 Ucropus pa3Butus npeacTaBieHuit 0o 1 bu6nuoreka [JOK
3BOIIOUAU https://m.edso0.ru/863e9570
but6mmoreka [IOK
3 Miipoososmions ! https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak 31eMeHTapHasi eIUHUIA
BHJ1a 1 3BOMtonU. JlabopaTtopHas pabora Ne bu6nuoreka [IOK
4 1 0.5
1 «CpaBHeHHE BUIOB 110 MOPGHOIOTHIECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBuokymiye cuibl (37eMeHTapHble (pakToOphI) 1 bubmmoreka [JOK
SBOJIIOIAHN https://m.edsoo.ru/863e9da4
. bubmuoreka [{OK
6 EcrecTBennbIit 0TOOpP U €10 hOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbpTaThl 5BONIIOLNN: TIPUCTIOCOOIEHHOCTh
OpraHU3MOB M BHI000pa30BaHUE. BuG 110K
NOJINOTCKA
7 Jlaboparopnast pabota No 2 «OHI/ICEIP.I‘I/IG 1 0.5 https://m.edsoo.ru/863e0fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa»
8 HampaBnenus u myTu MaKpO3BOJIOIIMH 1 bubmorexa [JOK
P yt P i https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOTIONNH 1
10 HcTopus xu3HU Ha 3eMIle U METOBI €€ 1

W3y4YeHUS



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

bubmunoreka LIOK

11 ['umoTe3sl MPOMCXOKIACHUS KU3HUA Ha 3emIie https://m.edsoo.ru/863ea5a6
PasButre xu3HM Ha 3emMIe 1o 3pam U bubmmoreka [JOK
12
epruoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEIILHOTO
Y )KUBOTHOTO Mupa. [IpakTuueckas pabora bubmmoreka [JOK
13 0.5
No 1 «M3yueHune nCKOomaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pPacTeHMI U KUBOTHBIX B KOJUICKIIHIX»
14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa bubmmorexa LIOK
https://m.edso0.ru/863ea48e
Bbubmunoreka LIOK
15 DBOJTIONHS YeJTOBEKa (AaHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c
Bbubmunoreka LIOK
16 JIBrokymue cuitbl ((pakTophl) aHTPOITOTEHE3a https://m.edsoo.ru/863eadAd
17 OCHOBHBIE CTaIUU DBOIIOLINA YEJIOBEKA
18 UYenoBeyeckue pacsl U MPUPOIHBIE bu6nuoreka [IOK
aZanTalnuyu 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O60011eHIE TIO TEME
19 «B0O3HUKHOBEHWE U Pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTHS KaK HayKa
Bbubmunoreka LIOK
21 Cpenpl 00uTaHUA U 3KOJIOTUYECKHE (DaKTOPBI https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
99 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT 05 bubmmoreka [JOK
oburtanusy. JlabopatopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KoJeycay
23 buotnueckue hakTopsl Bu6muotexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

https://m.edso0.ru/863eb348

DKOJIOTHUECKUE XAPAKTEPUCTUKHI
nonyssnud. [IpakTudeckas padborta Ne 2

24 . y 1 0.5
«[Tomcu€T TUIOTHOCTH TOMYJISIMA Pa3HBIX
BUJIOB PACTCHHI»
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 E;ISSHE;TS;?)?S/I; 63ebd6a
bubmmoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dsocI)_.[ru 1863eb46a
OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMEI.
27 Dxonorundeckue nupamuabl. CBoCTBa 1 bubnnorexa [IOK
skocHcTen. CyKieeons https://m.edso0.ru/863eb5fa
28 [IpupoHbIe 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas skocucTema 3eMiu 1 E;ISSHE;T:;Z?S}; 63ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOChephI 1 ngg?ﬁ;fg;gﬁg 63ebd16
32 UYenoseuecTBo B Omochepe 3eminu 1
33 CocyiiecTBoBaHUE TPUPOIBI U YETOBEUECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O600111€HNE TEMBI 1
«Coo0rmIecTBa 1 SKOJIOTUIECKHAE CHCTEMBI)
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






