. MyunnuunajibHoe KazeHHOe 001eo0pa3oBaTe/IbHOE YUpeKIeHHe CPeaHsIs
obmeodOpasoBaTenbHas mwKoaa Ne6 uvenu I'.B. Batumesa

BBITTMCKA
13 OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMsl
cpenHero obuiero obpazoBaHus

COI''TACOBAHO YTBEPXJIEHO
ITpotoxon Ynpasnsioliiero cosera npukazom MKOYVY OILI Ne6
Ot 27.08.2024 Ne3 um. I'.B. baruuesa

ot 28.08.2024 Ne31

[TPUHATO
[TpoTokon mnegaroryueckoro comeTa
or 28.08.2024 Ne |

PABOYAS ITPOT'PAMMA
y4ebHoro npeamera «buosorus»

(ypoBeHb cpeziHero obiero oopasoBaHusl)

Brimucka Bepua Hupexrop MKOY COIII No6 um. I'.B. Barumesa

Xapuronosa E.H.

«28» aBrycra 2024 r.
M.IT.



HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJIS
OTpeeTICHUsT TOIXO00B K (OPMHUPOBAHUIO COJACPKAHUS y4eOHOTO mMpeaMeTa
«buonorus» cocraBuiaM: KoHuentyanbHble mnonoxeHuss PIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CoJlepKaHMs, pPE3yJbTaTOB OOyYeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOKEHHS 00 OOIIUX IEIIAX U
IPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETO
oOmero oOpazoBanusi B Poccuiickoit ®enepanuu, a TakXKe IMOJOXKEHUS O
cnenuduxe OMonorum, €€ 3Ha4YeHUM B MMO3HAHUU KUBOU MPUPOJIBI U 0OECIICUCHUH
CYIIIECTBOBAHMS YeJOBeUeCKOoro ooOmiecTBa. COrIacCHO Ha3BAaHHBIM TOJIOKCHUSM,
oTpe/ielIeHbI OCHOBHBIE (DYHKITUH TIPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud [aé€T NpPEACTABICHHE O LeNix, o0 oOmen
cTparerud OOydYeHHUsl, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CpEACTBAMU
yaeOHOro mipeamera «buonorus», omnpeaenser o00sS3aTeNlbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, pacmpeaelieHne 10 pa3ieliaM H  TeMaw,
PEKOMEHIyEMYIO TMMOCJIEI0BATENbHOCTh U3YyUEHUs y4eOHOTro mMarepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH OOpa30BaTEIbLHOTO
poliecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarOIIIXCS.

B nporpamme mo OWONOTMH TakXKe YYHUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM  JTMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yiIbTaTaM
oOyueHuss B (GOPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITIO3HABATEIBHOM
NEeATETbHOCTH/YUEOHBIX JEHCTBHI OOYYAIOMIMXCS TI0 OCBOCHHIO COJEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIl YPOBEHB) peaIn30BaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYECHUHM OHWOJIOTWH, OJiaromapsi 4eMy B HeW
IPOCMATPUBACTCSI HANPABICHHOCTh HAa PAa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS,  I[EHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0pPOBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHUEM K OKPYXKAIOIeHd MPUPOTHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOIOTUYECKUX TEOpHUH, a TaKKe 3HaAHUU O
CTPOCHHUH KUBBIX CUCTEM PA3HOIO PaHTa M CYNTHOCTH OCHOBHBIX IPOTECKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VISl PEIICHHS MPUKIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
TCHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS AKOJIOTHYCCKU
1eJIeCO00pa3HOro TMOBEICHUSI B OKPY)KAIOIIEH MPUPONHON cpene, aHaiIu3a
BIIUSHUASI XO3SWCTBEHHOU ACATEIBHOCTHA YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHEC BHUMAHUS K MIPUKIIATHOW HAPABICHHOCTH
ydyeOHoro npenMera «buonorus» NpoauKTOBAHO HEOOXOIUMOCTBIO OOecreyeHus



YCIIOBUM ISl PEIICHUSI OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Impeanoiaraer QopMuUpoBaHHUE y  OOyYarolUXCS
CIIOCOOHOCTH aNanTUPOBAaThCA K W3MEHEHHUSIM JTUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpenHero oOIIero 0Opa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obecneunBaer (GOpPMUPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUUA O
HAyYHOW KapTHHE MHUpa, paciIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoOAE, €&
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3allMd M SBOJIOIWHU, CO3/aET
yCIOBUSI  JUIs:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOJIBI,  (OPMUPOBAHUS
(YyHKIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3/I0pOBOrO0 W Oe3omacHoro obpasa
KU3HU, HKOJIOTMYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHNe OMOTIOTHS UMEET TAKXKE JIJISI PEIICHUST BOCTUTATEIBHBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  oomero  o0pa3oBaHUA,  COIHAIM3AINN
oOyyaroruxcs. M3yuenue Ouosioruu odecreurnBaeT ycloBus A (OpMUPOBAHUS
WHTEJUICKTYalIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX  HABBHIKOB,
ACTETHUYECKON KYyIbTYphl, CIOCOOCTBYET HHTETPAallMUd OMOJOTMYECKUX 3HAHUH C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIe TOJOXKEHHS O MpEIHA3HAYCHUH Y4YeOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy H
CTPYKTYpUPOBAHHUIO €r0 COACpX aHHs, TMPEACTaBICHHOTO B MPOTpaMMe IO
OMOJIOTHUH.

Ot60p coxepkanusi yueOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KYyJIbTypOCOOOpPA3HOrO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUUMBIE IS
dbopmupoBaHusi O0OIIEH KyJIbTYphl, ONpEACIAIONINE aJeKBATHOE TIOBEJCHUE
YeJioBeKa B OKpPYIKAlolleld MPUPOJTHON cpeje, BOCTpeOOBaHHBIE B IMOBCEIHEBHOU
KU3HU U MPAKTHUYECKOU AesATebHOCTH. Ocoboe MEeCTO B ITOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOM AJis1 (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[IEHHOCTHBIX  OpPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHUs yuyeOHOro MarepHalia B TMPOTpamMMme IO
OMOJIOTUM OCYHIECTBICHO C YY€TOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOU MPHUPOJIBI, O €€ yPOBHEBOW OpraHU3alllK U
ABOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro nmpeamera «buonorusy»
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHUsA», «Kierka kak Ouonorumdeckas cucremay, «OpraHu3m Kak



Ouwonornueckasi cucrema», «CrucreMa M MHOTOOOpa3ue OPTaHUYECKOTO MUPAy,
«OBOJIIOLMS KUBOU IMPUPOABDY, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTI.

Henp u3zyuenus yuebHOro mpenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJicHHEe  OOyYaroNIMMHUCSA  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allM¥ KHUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHHue yMEHUU
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUH B OTHOILIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3ZHECHHBIX MPOOJIEM.

JlocTikenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» na 6azoBom
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

OCBOEHHE OOYYalOlMMHCS CHUCTEMbl 3HAHMM O OMOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallUX OCHOBOU
JUist OPMHUPOBAHUSL TIPEACTABJICHUNM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ/IaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPA3HH M OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIluU, BBIAAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOydYarOIIMXCA TO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHalvM3a JAHHBIX O MYTSIX pPa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, UACH M MOAXOJOB K HM3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3aIUu;

CTAaHOBJICHHE Yy OOydYarommxcs oO0meil KylIbTypbl, (YyHKIHOHATHHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPUPOALI HAa OCHOBAHWW 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
W3yYCHUH OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWM B MPAKTUYECKON MESATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KUBOM
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUST STHIECKUX
HOPM TP NPOBEJACHUU OMOJIOTHYECKUX UCCIEIOBAHUIM;

OCO3HaHUE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JUIsl TMOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, JUIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

PUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEAHEBHOW JKU3HU J1JIS
OIIEHKH TTOCJIEACTBUN CBOEH JEATEeIbHOCTH MO OTHOLIEHUIO K OKpY Karolen cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOZICHHE MEp MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpemgnero oOimiero oOpazoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTENIbHBIM YYEOHBIM IPEAMETOM, BXOJISIIUM B
cocTaB IpeaMeTHON o0acTu « EcTecTBeHHO-HAayYHbIE TPEAMETHI».



Jlist m3ydenust 6uojaoruu Ha 6a30BOM YpOBHE CPEIHETO 00Iero oopa3oBaHms
oTBoauTcs 68 "acoB: B 10 kimacce — 34 gaca (1 gac B Hegemnto), B 11 kimacce — 34
yaca (1 gac B Hezento).



COILEPKXAHUE OBYUEHUSA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU Haykamu, (pusmocodueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMUpPOBAHMM COBPEMEHHON HAy4YyHOM KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

MeToabl MO3HAHMS KUBOM MIPUPOIBI (HAOTIOIEHNE, SKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KilacCu(pUKalMs, MOJICTUPOBaHUE, CTaTHCTUYeCKas 00paboTka
JAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbros, /. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTO bl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHble u nNpakTu4ecKue padorTbl:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pa3iIUYHBIX METOAOB IMPHU
W3YUYCHUH OMOJIOTHUYECCKUX 00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs.

XuBbie cuctembl (OMOCUCTEMBI) KaK IpeaAMET U3ydyeHust ornosorun. OTinyue
KUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBL.

CaoiicTBa 6HocHCTEM U X pa3HOOOpasue. YPOBHU OpraHu3aIiiil OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MNOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIeHOTUYECKH ), OMoCEpHBII.

JdemoHcTpanuu:

Tabnuubr u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HWY», «YPOBHU OpraHU3aIliu
YKUBOU IPUPOIBD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. XumMnuyecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKHM COCTaB KIIETKA. XUMHUYECKUE JJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpPO3JIeMEeHThI. Boia 1 MuHepaibHbIe BEIIECTBA.

OyHKIMM BOAbI M MHUHEpAJbHBIX BEUIECTB B KieTke. lloanepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezamenuMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (NI€pBUYHAs, BTOpWUYHAs, TpPETHUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOIicTBa OenkoB. buonornyeckue
(yHKUIHN OENKOB.

®depmeHTHl — Ouosormueckue kartamuzatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuuHocts. KodepmenTsl. Butramussbl
OTanunst pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.



YrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W J1€30KCHpu003a),
nucaxapuibpl  (caxaposa, JlakTo3a) MW mosMcaxapuibl (Kpaxmal, TJIMKOTEH,
HeI0I03a). buonornyeckne GyHKIMH yIII€BOJOB.

Jlunuasl:  TpUrauuepuabl, QocPOIUNUABL, CTEpOouabl. [ HUapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buomornueckne Gynkumu aunuaoB. CpaBHEHHE
yTJI€BOJ0B, OEJIKOB U JMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hykneunoseie xucnorel: JHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JIHK. Crpoenue u ¢pynkiuun PHK.
Buaer PHK. AT®: ctpoenne u GyHKIIUH.

[wutomorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Knerka xak menoctHas >xuBasi cucrema. OOmme NpU3HAKH KIETOK:
3aMKHyTasi HapyxHas mMeMmOpana, moisiekysbl JJHK kak reHetumueckuil ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »yKapuoTHYecKass M mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs TMpoKaproThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHme
SYKApPUOTUYECKON KIETKH. (OCHOBHBIE OTJIMYMUS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX
¢bynkuuu. [Inazmarndeckas memOpana, e€ cBoiicTBa 1 pyHkIuu. [{uTomnasma u eé
opranouibl. OmpHomemOpanHbie opraHouabl kietku: OIIC, anmmapar [Nombmxwy,
au30coMBl.  [10oyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHH, IUIACTHIBL.
[Tpoucxoxaenre MHUTOXOHIpUN u mactua. Buasl mmactun. HememOpanHbie
OpraHOWJBl KIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JI0YKa,
KapuoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEMIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «PacrpeneneHne XuMAYECKUX 3JIEMEHTOB B )KUBOU IPUPOAEN.

Tabmuubl u cxembl: «llepuognueckass TabaMIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOb», «brocnuTtes Oenka», «CTpoeHne MOJIEKYJIbl OeKay,
«Ctpoenue ¢pepmentay, «Hykmennoseie kucinotsl. [JHK», «Ctpoenune monekybl
AT®», «CrpoeHne >yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKW», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CtpoeHue sapa KIETKN», « Y TIIeBOAbD, «JIUMUABD.



OO6opynoBaH#e: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJISI TPOBEIACHUS
HaOII0/ICHU, HW3MEpPEHHM, SKCIEePUMEHTOB, MUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie U NpaKkTHYeCKue padoThi:

JlaboparopHas pabota Ne 1. «l3yueHne KaTaJIUTHYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl UK KaTaia3bl)y.

JlaGoparopHas pab6ota Ne 2. «M3ydyeHue CTpPOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTb KJIETKH.

OOMeH BelecTB, UM MeTaboIu3M. ACCUMMIISALIMS (TUTAaCTUYECKUN OOMEH) U
JTUCCUMUJISIIIUS (SHEPreTHUeCKrii OOMEH) — JBE CTOPOHBI EAMHOTO Ipoliecca
Merabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTabom3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBINA U reTepoTpodHbiii. Ponas dhepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUU YPHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dboTocunTeza. DPpdhekTuBHOCTh HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJIsSl KUZHU
Ha 3emuie. BausiHue ycinoBuii cpeqpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHHS €ro
NPOAYKTUBHOCTH Y KYJBbTYPHBIX PACTEHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOUIe OaKTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTudeckuii oOMeH B KieTke. PaciueryieHue BeIiecTB, BBIICICHHE U
AKKyMyJUPOBaHHE DJHEPTrUM B KIETKE. OTambl HSHEPreTHYEecKOoro oOMeHa.
I'mukommns. bpoxenune m ero Buubl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JbIXaHUE. OxucnurenbHOe dbochopunupoBaHue. O} heKTUBHOCTH
SHEPTreTUYECKOro OOMeHa.

Peaknmuu wMartpuuHoro cuHTe3a. ['eHernueckas wuHbopmamms u JIHK.
Peanuzanus renerndeckodt uHbopManuu B KieTke. ['eHeTHUYeCKUU KOA U €ro
cBorictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otanbl TpaHciusauuu. KoaupoBanue amuHOKucHIoT. Ponb pubocom B
O6uocuHTe3e Oernka.

Heknerounsie hopmbl sxu3HU — BUpychl. Mctopust oTkpeiTrs BupycoB (/1. U.
WNBanoBckuit). (OCOOEHHOCTM CTPOCHHSI W IKU3HEHHOI'O IIMKJIa BHPYCOB.
bakrepnodaru. bone3nu pacTeHuil, >XKUBOTHBIX M YEJIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BUY) — Bo3Oyaurens CII/a.
OOpaTHass  TpaHCKpUIILIMS, peBepTaza W  uHTerpaza.  Ilpodunaktuka
pacnpocTpaHEHUs BUPYCHBIX 3a00JI€BaHU.

JdeMoHCcTpanuu:



[Toprpersi: H. K. Konsuos, . U. MBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuueckuit oomen», «Xmopomiacty, «Dotocunrtes», «Ctpoenue JIHK,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHuecKuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM nukia Bupyca CIIN/a,
O0akrepuodara», «Pemmukanus JJHK».

OGopynoBanue: moaenu-anmivkanuu «Y apoenue JJHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KISTKn», Mojielb cTpykTypsl JIHK.

Tema 5. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1y, WU >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpotekawomue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenme xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTIonaHBIN ¥ TalUIOWJAHBIA ~ XPOMOCOMHBIE ~ HAaOOphL. ~ XpOMAaTHUIbI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHUS W  HWHIUBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craauu mutoza. [Ipoueccsl, npoucxonsiiyue Ha
Pa3HBIX CTAaUSIX MUTO3a. BUOJIOTHYECKU CMBIC MUTO3A.

[Iporpammupyemas ru6essb KJIETKU — aronTo3.

@®opMbI pa3MHOKEHHSI OpraHU3MOB: Oecrosoe U mojioBoe. Buabl 6ecrnosoro
pPa3MHOXKEHUS: [IeJICHHE HAJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXkeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €T0 3HAYEHHUE JIsI CEICKIIUU.

[TonoBoe pa3zMHOXEHUE, €T0 OTIUYUS OT OECIOIIOTO.

Meiio3. Cragun menosza. IIpoueccsl, nmpoucxonsiuve Ha CTaausxX Meio3sa.
IloBenenne xpomocoM B Menosze. Kpoccunrosep. buomormyeckuin cMbICa U
3HA4YECHUE MEN03a.

['ameTtorenes — mpoiiecc 0Opa3oBaHUsI TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKH U SUYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIEepMaToreHe3 M OBOICHE3.
Oc0OEHHOCTH CTPOEHUSl SAMIIEKIETOK U crepMaTo3ouaoB. OIuiog0TBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Dtanbl YMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobieHue, ractpyisiius, opraHorene3. IloctamOpuonanbHOe pa3BuThe. TuIibl
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TpsAMOE, HempsiMoe (JIMUYMHOYHOE). Brusaue
cpedbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPhI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIC
YPOJCTBA.

Poct u pasButue pactenuii. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHH, CTaJINHU PA3BUTHSI.



JleMoHcTpanuu:

Tabmuubr u cxembl: «DoOpMbl pa3MHOKEHHSI OpPraHU3MOBY», «JIBolHOE
OIUIOZOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenne knetku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukanus JTHK», «Mutosy,
«Menos», «lIpamoe n HenpsiMoe pazBuThey», «l'aMeToreHe3 y MIEeKONUTAIOIMUX 1
4yeJ0BeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOII, MHUKPOITPENAPATHI «Crnepmaro3ounibl
MJICKOIIUTAIOLIETOY, «SHIEeKIeTKka MiIeKonuTaruero», «Kapuoknses B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJEb-alnIuinKanus «JleleHue KIeTKn», MOJEIb
JIHK, monens meTadhazHOl XpOMOCOMBI.

JlabopaTopHble M IpaKkTH4ecKne padoThbl:

Jlabopatopuass pabora Ne 3. «HaGmiomeHne MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMNpPenapaTaxy».

JlabopaTopHas pabora Ne 4. «/3ydeHune CTpOEHHUS MOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPEIAPATAX).

Tema 6. HacsieicTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reneTuku. Mictopust pa3BuTus reHETUKU. POk uTOI0run
¥ 3MOpUOJIOTUM B CTAaHOBJICHMM Te€HETUKU. Bkiaa poccHiicKux H 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHUKU (TUOPHIOIOTUYECKUM,
IUTOr€HETUYECKH, MOJEKYJISIPHO-TeHEeTHYeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJe0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MoHorubpumaHoe CKpemrBaHue. 3aKOH €AMHOO0Opa3usi THOPUIIOB TEPBOTO
nokojeHus. [IpaBuno AOMUHUpOBaHUS. 3aKOH pacUICIUICHUS MNPU3HAKOB.
['nnoresa ynctoTel rameT. [10JIHOE U HEMOTHOE TOMUHUPOBAHUE.

JHuruOpugHoe  CKpeluBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  l[UTOreHeTHYeCKME  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHamu3upytoliee ckpemnuBanue. Fcrnonp30Banne aHaIu3uPyOEro CKPenMBaHus
JUTSI OTIpE/IeNIeHUsI TEHOTHUIIA OCOOM.

CuemienHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HACJI€JOBaHUIO reHOB. HapyllleHue cuensieHns TeHOB B pe3yabTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnyeckue KapThl.

I'eneruka noma. XpoMOCOMHOE OMpeAesieHue 1moia. AyTOCOMBI U IOJOBBIE
XpomMocoMbl. ['omMoramMeTrHele W reTeporaMeTHele OpraHus3mbl. HacnenoBaHue
MPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3menunBOCTh. BUBI ”3MEHUMBOCTHY: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA



MOAU(DHUKAITMOHHOW M3MEHUYMBOCTH. BapuanimoHHbIN sl 1 BapualliOHHAS KPHUBas.
Hopma peakuuu npusHaka. KonnuecTBEHHBIE M KAYE€CTBEHHBIE NMPU3HAKU U UX
HOpMa peakimu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHUHNBOCTH.

HacnenacTBenHas, wiaM TEeHOTUNUYECKas, W3MEeHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 U TO0JOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaloHHasi U3MeHUYUBOCTh. Kitaccudukaius MmyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluii. MyTareHHble (DaKkTOpHI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HaclecTBeHHOM n3menunBocty H. 1. BaBuiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBeKa: FeHeaorn4ecKuii, OJIM3HEI[OBBIN, IMTOreHETHYECKIH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONpEEIICHNE TE€HOTHUIIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[II1P-amamm3a. HacneacTBeHHble 3a00JICBaHUS UYENOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HH C HACIEACTBEHHOUW MpenpacnoyioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckne ¥ TeHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMIBI
310pOBOT0 00pasa KU3HU, JUATHOCTUKU, MPO(DUIAKTUKY U JICUEHUS TEHETUYECKHUX
Oone3Heil. MenuKo-reHeTuYecKkoe KOHCYJIbTUPOBaHUE. 3HAUYEHHE MEIUIUHCKON
T€HETUKHU B MPEJOTBPAILECHUH U JICUEHUN T€HETUYECKUX 3a00JIEBaHUI YEJIOBEKA.

JdemoHcTpanuu:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHMOPHIHOE  CKpeIIMBAaHHE M €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro UUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TrameT», «JluruOpuaHoe  CKpeIIMBaHUEY,
«lluTonornueckue - OCHOBBI  JUTHOPUAHOTO  CKpelMBaHus»,  «Mehosy,
«B3auMojeicTBiE aJUIeNIbHBIX T'€HOB», «l'€HEeTHYecKne KapThl pPAaCcTEHHUI,
KUBOTHBIX WU 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHMS,
CUEIUIEHHOro ¢ mnosnom», «KapuoTumbel dYemoBeka ¢ KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEeHUYMBOCTH», «HacmemoBanue pesyc-
dakTopa», «I'eHeTrka rpymnim KpoBu», « MyTarimoHHasi ”3MEHYHUBOCTDHY.

OOGopynoBanue: Mojenu-anmmkanuu «MOHOTHOpUIHOE CKpEUIMBAHUEY,
«Hemonnoe npoMmuHUpOBaHUEe», «JurnOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKporpemnapaT «Jpo3oduna» (Hopma, MyTaluu
(bOpMBI KPBUTLEB M OKPACKH Tela), repdbapuii «I opox MOCEeBHOIM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaGoparopHas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIbI HAa TOTOBBIX MUKPOIPEIapaTax.



JlabopaTtopHuas pabora Ne 6. «M3ydenne MoanuKaIMOHHON N3MEHUNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 myTtanuil y 1po30(uiibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIW3 POJOCIOBHBIX
YEIOBEK.

Tema 7. Cesiekuusi opranusmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuusi Kak Hayka WU IMpoLecC. 3apOKICHHUE CEJEKLIUH W JIOMECTHKAIIMS.
Yuyenue H. W. BaBumoBa o0 T1eHTpax TMPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl MpOUCXOXKIEHUS AOMAIIHUX YXUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMKU. MacCOBBIM U WHIUBUTyAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUd H KUBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBEeHHOE
cKpeluBaHue — WHOpuAWHT. Yucras nuaus. CKpenvMBaHUE YUCTHIX JIMHUH.
I'ereposuc, unu rubpunnas cuna. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAUHT.
Otrnanénnas rtuOpuauzanuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJYyYEHUE TOJIUILIONJOB. JIOCTMKEHHS CENEKIMW PACTeHHH, J>XUBOTHBIX H
MHUKPOOPTaHU3MOB.

broTexHONOrus Kak OTpacib NpPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanusi pexomOmHaHTHOM JIHK wu Tpancrennsix opranusmon. Kierounas
nHxeHepud. Kiietounble KylbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHIM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIILCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W oTtuyeckue  mpobnembl. MO —  reHeruuecku
MOIU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCTpanuu:

[Toprperer: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHos.

Tabmumel u cxeMbl: kKapta «LI[eHTphl MPOMCXOXKICHUS MW MHOI000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopobl ToMalIHUX KUBOTHBIX», «COpPTa KYJIbTYPHBIX
pactenuity, «Otaanéunas rudpuauzamnus», «Padotel akagemuka M. @. MBanoBay,
«Tomummounusi», «OOBEKTHl OHOTEXHOJOTUM», «KJIETOUYHBIE KYJIBTYpPhl H
KJIOHUPOBaHKE», « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opyoBaHue: MYJISIKH TUI0JI0B M KOPHETUIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacteHuil, repoapuii «CenbCcKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

Okckypcusd «OCHOBHBIE METOJBI M JIOCTHXKEHUS CEIEKIMA pPACTECHUW W
JKUBOTHBIX (Ha CENICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, JabOOpPaTOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBosrouMOHHASE OMOJIOTHS.

[Ipennocbuikn BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOM TEOPHUM. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OUONOruu. BiusHUE 3BOJIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUM U JPYTUX HAYK.

CeugerenbctBa HBomonuu. [laneoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTUYECKOW JIETONMCH, TEPEXOJIHbIe (OPMBI.
buoreorpaduueckue: cxoacTBo u pazianune GayH u Gprop MaTepuKkoB U OCTPOBOB.

OMOpHONIOTHYEcKHe: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAOOJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomtonmonHass teopuss Y. JlapBuna. Ilpennochulki BO3HUKHOBEHUSA
napBUHU3Ma. JIBUKYIME CHIIBI 3BOJIIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpPENEIEHHAs W3MEHUYUBOCTD,
0opb0a 3a CyIlIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bomouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosntonus. [Tomynsnuus Kak eAMHULA BUIA U 3BOJIFOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONUKA BUAOB B Npupoje. MyTaroHHbII
npolecc M KOMOWHATHBHAas WM3MEHYHMBOCTh. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3onius 1 Murpanusi.

EcrectBennbiii o1OOp — HampaBisitonmi ¢daktop sBoaonuu. Dopmbl
€CTECTBEHHOI'0 0TOOpAa.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KAaK pe3yJbTaT 3BoJoUuH. [Ipumepsl
IPUCIOCOOIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAMOAJANITALIUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (POPMBI
BUJI000pazoBaHus: reorpaduueckoe, IKOJIOrHIECcKOe.

MakposBomonusi. DPopMbl  3BOMIONMU:  (PUIIETUYECKAs,, JAUBEPreHTHas,
KOHBEpreHTHas1, napasienbHas. HeoOpatumMocTh 3BONIOIUY.

[IpoucxoxneHue OT HeclelualIu3upOBaHHBIX MpenkoB. [Iporpeccupyromas
crnenuanm3anns. AJanTUBHAS paguanus.

JdeMoHcTpanuu:

[Toptpersi: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mrosuiep, A. H. Ceepuios.

Tabnuup! u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emMiie», «3apOIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OopbObI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroodpasue COpToB pacTEHUD,
«MHoroo6pa3ue  TOpOJ  KHBOTHBIX), «Tonmynsiummy, «MyTaunoHnHas



U3MEHYHMBOCTEY, «Apomopdo3b», «Ummoamanrammm», «OO0mmas aereHepanusy,
«/lBmkymue cuibl 3Boimonnn», «Kapra-cxema wmapmipyra myremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCIOCOOIEHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHUECKOE BUA000Pa30BAHUE.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
Ha0oOp TJIOMOB U CEeMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIPaBJICHUS JBOJIIOIUNY», O0BEMHAs MOJIEIb
«CTpoeHue roioBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wMupa, Kowiekmus «DopMBI COXpaHHOCTH
HUCKOIMAEMbIX JKMBOTHBIX M pPacTeHUi», Mojenb anmiaukanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, myTanuu (GOpMbI KPBIIBLEB U
OKpacKH TeJa).

JlaGopaTopHblie U nNpakTH4ecKue padoThli:

JlabopaTtopnas pabdora Ne 1. «CpaBHeHHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaboparopHas padora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe U Pa3BUTHE KM3HHU HA 3eMuie.

JloHay4yHbIE TIPEICTABICHHUS O 3apOXKICHUM XKU3HU. HayuHble THUIOTE3BI
BO3HUKHOBEHHUS KWU3HM Ha 3emiie: albuoreHe3 W maHcnepmus. XuMUYecKas
ABOJIONMS. AOMOTEHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON ABOMOLNK. HauanpHbIe 3Tamnbl
ouonornueckor sBomtonuu. ['mmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M WX 3BOJIOLUS.
DopMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PazBuTne xu3Hu Ha 3emuie 1o spam W nepuojaM. Karapxei. Apxeiickas u
npoTepo3oiickas d3pbl. Ilameosoiickas 3pa u €€ Tepuolbl: KEMOPHUUCKHUM,
OPJOBUKCKUM, CHITYPUUCKUM, T€BOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKH.

Me3o3o01ickas 3pa ¥ €€ NepUoJIibl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaitHo3oMckass 3pa W €€ TMEepUuoAbl: IMAJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOI€HOBBIM.

XapakTepuCTUKa KIMMaTa U TEOJOTMYECKUX MmporeccoB. OCHOBHBIE 3Talbl
ABOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH Hu
KUBOTHBIX. [10osiBIEHNE, pacBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHpa Kak OTpakeHHE »HBOMOUMUA. OCHOBHBIC
CHUCTEMATUYECKUE TPYIIbI OPTaHU3MOB.



DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Burue npeacTaBieHuid o
IPOUCXOXKJIEHUN uYejoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxonacrtBa u
pa3nuyus 4esoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEeIOBEKa.

JBwxkymue  cuibl  (pakropsl) — aHTpomoreHnesa.  HacneactBeHHas
U3MEHYMBOCTb UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
U3TOTOBJICHUE OPYIUM TPya, MBIIILJICHUE, PEYb.

OcCHOBHBIE CTaIMH U BETBU 3BOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasummi, YenmoBek HeaHIepTalbCKuil, YenoBek
pa3yMHbIii. Haxoiku HCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHHS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HHU, OPY UL

Yenoseueckue packl. OcHOBHbIe OOJbIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWIHAs
(a3maTcko-aMepuKaHcKas).  UepTsl  NPUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKHX pac K YCIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpersi: @. Pemn, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3HukHOBeHHe CoyIHEUHON cucteMbl», «Pa3Butue
OpraHndeckoro wmupa», «PacturenbHas KieTka», <« KuUBOTHasi  KJIETKay,
«ITpokapuotnyeckass kieTka», «COBpeMEHHAs CHUCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMHMYECKMX YEpPT CTPOCHHUS 4YeIOBEKa M YeJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTUYECKUX HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4YeOBEKa», «J/IpeBHenmme moam», «/peBHue moam», «llepsbie
COBPEMEHHBIEC JIIOAN», «HeloBeueCKre pachh».

O6opynoBanne:  myspbku  «lIpoucxoxkneHue — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKUA WIN
M300paXKEHUsI KaMEHHBIX OpyAHil MNEepBOOBITHOrO YeEJIOBEKa (KaMHU-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOrMYecKas Talnuna, Kouiekuus «Dopmbl
COXPaHHOCTH MCKOIA€MbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble 1 NpaKkTHYeCKue padoThi:

[IpakTuueckas pabora Ne 1. «3yueHre HCKOMAEMBbIX OCTAaTKOB PACTEHHUUN U
KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLMS OpPraHMYEecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WK KPAeBeIUECKUN My3€eil).

Tema 3. OpranusmMsbl U OKpYy:KawIIas Cpeaa.

DKOJIOTHSI KaK HayKa. 3ajayi U pa3liebl IKOJIOTHMU. MeTOoIbl 3KOJIOTUYECKHUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.



Cpenbl oOuUTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHA.

Okonornueckue (axkropel. Knaccudukanus skoinornueckux (akTopos:
abnoTtuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeHCTBHE HSKOJOTHYECKHUX
($hakTOpPOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TeMIEpaTypa, BIaxHocTb. DoTonepnoansm.
[IpucniocoOneHuss OpraHu3MOB K  JCUCTBUIO  aOMOTHYECKHX  (PAKTOPOB.
buonornueckue puTMBI.

buotuueckne  daxktopel.  Bumel  OMOTHYECKMX ~ B3aUMOJCHCTBUMA:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomnepanus,
MYTyajlu3M, KOMMEHCAJIW3M (KBapTHUPAHCTBO, HAXJECOHHYECTBO). AMEHCAIN3M,
HeWTpamu3M. 3HadeHHe OWOTHYECKMX B3aUMOJICHCTBHM JUIS CYIICCTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyssauud. OCHOBHBIE IOKa3aTelH
NOMYJISILIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucI€HHOCTH MOMYJISIUUN U €€ PEeryJIsIusl.

JdemoHncTpanuu:

[Toptpetsr: A. 'ymboasar, K. ®@. Pynbe, 3. I'ekkens.

Tabnuupbl u cxemsl: kapta «l[Ipupogubie 30861 3emuny, «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU MOMYJISIUUUA UHPY30pUU-Ty Penbkn», «IInumiespie nenm».

JlaGopaTopHblie 1 NpaKkTHYecKue padoThl:

JlabopaTtopnas padorta Ne 3. «Mopdonornyeckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHH.

JlaGopartopHuas padota Ne 4. «BnusiHue cBeta Ha poOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padorta Ne 2. «I[Toacy€T NIOTHOCTH NMOMYJSAUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo01iectBo opranu3MoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBAf,
pPOCTpaHCTBEHHas, Tpoduueckas (muienas). Buabl-momunantel. CBsizu B
OuorneHo3se.

DKkoyiornyeckue cuctembl (d9kocucteMbl). Ilonstue 00 »sKocucTteMe u
ouoreorieHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: IPOJYIEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEMIECTB U NOTOK 3HEPTHUU B HKOCUCTEME.
Tpoduueckue (MMILEBbIE) YPOBHUM BKOCHUCTEMBbI. [IuiieBple LENH U CETH.
OCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, NPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOIYKUHUU, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHUCTEM:
YCTOWYMBOCTh, CAMOPEryJIsALHus, pa3BuTHe. CyKueccus.



[IpupoiHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buosnornyeckoe u X03IMCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak ¢akrop ycroiiumBocTH 3KocucTteM. CoxpaHEHHE
OMOJIOTMYECKOr0 pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. JXKuBoe BemiecTBO u ero ¢GyHkiuu. OcobeHHOCTH Ouocdepbl Kak
r00anpHOM 3KOcHCTEMBl. JlMHAMUYeckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTbl BelecTB U OMOT€OXUMUYECKUE IIUKIIBI JIIEMEHTOB (yTiepoa,
a3zoTa). 30HaAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Orocdepe 3emin. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['no6anbHbIE SKOTOTHYECKUE TPOOIIEMBI.

CocymiectBoBaHue MIPUPOJIBI u YEJI0BEYECTBA. CoxpaHneHue
OMopa3HO00pa3msi Kak OCHOBA YCTOMYMBOCTH Onochepsl. OCHOBA paMOHATBLHOTO
YyIOPABJICHUS MPUPOJHBIMU peECypcaMd M HX HCHoNb30BaHuE. JlocTuxkeHus
OMOJIOTUH U OXpPaHa MPUPOIBL.

JdeMoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuid.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupoansie cooOmecTBay, «llenu nuranusy, «IKoJIOrHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, «DKOocHcTeMa
XBOWHOTO  Jiecay, «buoreHo3 BomoéMa», «ArporeHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHUKH
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOi», «[louBa — BaxkHelIIas cocTaBistolas
ouocdepn», «DakTopsl gerpananuu nousy», «llapaukoBsiit 2gdexT», «DakTopbl
PaIMOAKTUBHOTO 3arpsisHeHuss Oumocdepb», «OOmas crpykrypa Omocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uocepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: MoJelb-anmuiMKaius « TUMUYHbIE OWOILIEHO3bI», repOapuit
«Pacturenpabie cOO0IIECTBaY, KOUICKINH «bronenosy, «Bpeaurenu BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOoapuM U KOJUIEKIIMM pacTeHUH U
KUBOTHBIX, NIPUHAJJICKANIME K Pa3HbIM KOJOTMYECKUM TpyIIaM OJHOTO BHAA,
Kpacnas xuura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3ysibTaram
OCBOEHHUsI  OOydYaroIIMMHUCA IPOrpaMM  CpPEAHEro  o0Iero  oOpa3oBaHUSL:
JUYHOCTHBIM, METANPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOEHUS IpenmeTra «buomorus»
BBIJICJICHBI CIIECAYIONIME COCTABISIONINE: OCO3HAHKWE O0YYaIOIMMUC POCCUMCKON
rPaXIaHCKONU UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTH
U CaMOONpEACIICHUI0, HaJMuyue MOTHUBAIMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHHMX YOEKIECHWHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TPAAUIMN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, TIPUCYIIIMMH CHCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAIMYHE HSKOJOTHMYECKOIO0 IPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bruonorusy JO0CTUTalOTCs B
€IUHCTBE Y4YeOHOM M BOCHHTATCIHHON JICITCIHPHOCTH B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIlecCaM CaMOIIO3HAHUS, CaMOBOCIHUTAHHS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3WLMM JIMYHOCTH, MaTPUOTHU3MA,
YBOXEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPYJla M CTapIlIeMy IMOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OCEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpaauIldsIM MHOTOHaIlMOHAJIbHOTO Hapojaa Poccuiickoit dexneparuu, npupojae u
OKPY KarolIen cpeie.

JInyHOCTHBIE pPE3yabTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIui, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHUM, COOTBETCTBYIOIIHNX
TPAJUIUOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
OTBITa U OMBITA JEATEIBHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAaIpaBJICHUN
BOCIIMTATEIILHON AESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WI€HA POCCUICKOI0 OOIIECTBA;



OCO3HaHME CBOUX KOHCTHUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHa M MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX U IMO3HABATENBHBIX 3a/1ay, BBIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMUA IEHHOCTSIMU U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M UCCJIEAOBATEIbCKUX 33/lad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTh POCCHICKOU rpa)XJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IE€pE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOKO PoauHy, CBOM SA3BIK W KYJBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOT 0 Hapoaa Poccuuy;

LEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIEIHUIO U MaMIATHUKAM ITPUPOIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHWHM 3aKOHOB
PUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

unerHas yoexxnEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEHICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsi ICTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIEHU;



NOHUMAaHUE AMOLIMOHAJILHOTO BO3JICHCTBHUSI )KUBOW MTPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GopMHPOBAHMS KYJbTYPHI 3I0POBbSI U
3MOLMOHAJIBHOIO 0J1arOMOyYHusi:

NMOHMMAaHUE W peanu3alus 3J0pOBOrO0 M 0Oe3omacHOro o0pa3a >XKU3HU
(310poBO€  TUTaHUE, COOJIIOJIGHME TUTMEHUYECKUX TMpaBUIl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTH), OEpPEeXHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3MUECKOMY U MICUXUUYECKOMY 3/10POBBIO;

NOHMMAaHUE 1EHHOCTH TMPaBWJI WHIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011acCHOTO MOBEICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE TIOCTEACTBUNA W HEMPUATUS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KypEHHUS);

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKyI0 I€SITEIbHOCTB;

UHTEpPEC K Pa3IMyHbIM cpepaM MpodhecCHOHATBHOW JEesTeNIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBIOOP Oyaymed npodeccun MW peaTu30BbIBATh
cOOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 1EJIEeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

NOBBIIICHHE YPOBHSI 3KOJOTMYECKOM KyJIbTYphl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJHEICTBHM IS
OKpY>Kalollen cpeibl;

OCO3HaHHWE TI00aTBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
peneHus;

CHOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETaeMble MPU H3YYEHUU OUOJIOTHU
3HaHUSI W YMEHHUS TMpPU pEHIeHUH Mpo0JieM, CBA3aHHBIX C palMOHAIbHBIM
IPUPOJIONOIb30BaHUEM  (COOJNIIOJIEHHE  TpaBUJl  IOBEJIEHUS B  IMPHUPOJE,
HallpaBJI€HHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
AKOCHUCTEM, OroCchephl);



AKTUBHOE HEINPHUATUE JIEUCTBHUM, NPUHOCAIIMX Bped  OKPYKaAOLIEH
NPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUUECKHE
MOCJIEACTBUS NMPEINPUHUMAEMBIX TEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
ombITa JEATEIIbHOCTU HKOJIOTUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN JEATEILHOCTH DKOJIOTHYECKOM
HaIlpaBIICHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre
KyJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIIbCKOM KYJIBTYpbl KaK CpelICTBa
B3aMMOJICHCTBUSI MEXKTY JIFOJbMHU U MTO3HAHUS MUPA;

NOHUMaHuEe crneuu@uku OHOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
dbopMHUpPOBAHWU PALMOHATIBFHOTO HAYYHOTO MBINIICHUS, CO3/IaHUU IIEIOCTHOTO
MpEACTaBICHUS 00 OKpYXalollleM MUpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKA U
o01iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHuu mnpolaemM
COXpaHEHUs TPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJISI COBPEMEHHOW IMBUIIM3AIINU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble MpoOJeMbl  pPa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOIEM U
ofOecrieueHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYPCOB M (POPMUPOBAHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUN B IENIX
NOBBIIIEHUSA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydarouuxcs, (popmMupyemon
IpY U3y4YEHUU OUOJIOTHH;

NOHUMAHHUE CYLIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TMOJydaeMble 3HAHUS MJIs aHalinu3a |
OOBSICHEHUSI SBJICHUN OKPY>KAIOIIETO MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKJIOUEHUS Ha OCHOBE HAy4HbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHust mpo0JIeM B peabHbIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE ILIEHHOCTHM HAyYHOW JAESATEIbHOCTU, TOTOBHOCTH OCYILECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NESITEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYE€HUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH IMTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMUPOBAHUA MHUPOBO33PEHHUS O00YyYarOUIUXCs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIINe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cheuupuKy METOJOB MO3HAHUs,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4HbIN (DaKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIOBaHUE,  HAONIOJICHUE, HW3MEpPEHUE, OKCIHEPUMEHT U  JPYTrHuXx),
yHUBEpCAJIbHbIC ydeOHbIe JeicTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

pEryJISITUBHBIE), o0ecreunBaoIre dbopmupoBaHue (byHKIIMOHAIBHON
IPaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMM OOydYaroIuXcs, CIOCOOHOCTh
oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEKIMCIUIIMHAPHBIE,

MHPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHBIC YyueOHbIE JCHCTBUS B
MO3HABATENLHON M COLUANIbHOM MPaKTHKE.

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIeTo
00pa30BaHMS TOJKHBI OTPaXKaTh:

Osanagenue YHHMBepCaIbHbIMH YueOHBIMU NMO3HABATEIbHBIMH
ACCTBUAMM:

1) 6a30Bble JIOrHYecKue JAeHcTBHSI:

CaMOCTOSITENIbHO  (popMynMpoBaTh U aKTyaJIM3UpoOBaTHL  MpoOseEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUUYECKOTO MBIILICHUS
(aHanmm3a, CHHTE3a, CpaBHEHHUsI, KiacCUUKaIu, 0000IIeHHs ), paCKPBIBATH CMBICT
OMOJIOTHYECKUX TIOHATUM (BBIIEIATh WX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSATUSAMH );

OTpEeNeNsaTh LENu JeATeTbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIbHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJI30BaTh OMOJIOTHYECKHUE MOHATHUS JIJIsi 00bsICHEHUSI (PaKTOB M SIBJICHUM
KUBOU TIPUPOJBL;

CTPOUTH JIOTMYECKHE pACCyXACHUs (MHAYKTUBHBIC, JEAYKTUBHBIC, IIO
AQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIbI M 3aKJIFOUCHUS,

PUMEHSTh CXEMHO-MO/IEJIbHBIE cpeacTBa IS pEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKKE€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3jIMYHbIX
MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHIEHUs MPOOJEeMbl C y4ETOM aHaM3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMaTepUabHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCTIEICTBUN ACSITEIbHOCTH;

KOOPAWHHUPOBATh H  BBIIOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIIeA0BATEIbLCKUE 1eHCTBUS:

BJIAJIeTh HABBIKAMH yU4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOM JAESITEIbHOCTH,
HaBBIKAMH  paspemnieHus mpooOyieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TTO3HAHMUS,

UCIIOJIb30BaTh Pa3IMYHbIe BHUJbI JESITEIBHOCTH M0 TMOJIYYEHHIO HOBOTO
3HAHUSA, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUIO M MPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YUCJIE MIPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupOBaTH HAYUYHBIA TUI MBIIUICHUS, BJIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyM B 00pa3oBaTEIbHOM
JESTeNbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHMs, HaXOAUTb apryMEHThI Ul J0Ka3aTelbCTBa
CBOMX YTBEPXICHUH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEeHOca CPEICTB M CHOCOOOB
JeNCcTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTUYECKYIO O00JIacTH
KHU3HEICATENbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXOJbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIK (TEKCTE Y4eOHOTO
nocoOus, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UPOBaTh



UH(GOPMAIMIO PAa3IUYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JJ0CTOBEPHOCTh U HENMPOTHBOPEYNUBOCTH;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOJBI MPU MOUCKE U
oTbope Oumosiormyeckor mHpopManru, HEOOXOAMMOM JIJIsi BBITIOTHEHUS yYEOHBIX
3ajzady;

npuoOpeTaTh OMNBIT MCHOJAb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTU, COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMAJbHYIO  (OpMy  TpeaCcTaBlICHUSA
Oouonornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHBIA fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornuyeckod uH(pOpMalMeN: NPUMEHSATh XUMHYECKHE, (QU3NYECKUEe U
MaTEMaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaIJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHUA M 3alIUThl  MH(MOpMAaLMH,
uH(}OpMaAIIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyajgeHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1eCTBUAMM:

1) oOmenmue:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4aCTBOBATh
B JMAJIOTe€ MJIM JUCKYCCHUU MO CYIIECTBY OOCYX AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKa3bIBaTh CY)KIEHUS OTHOCHUTEJIBHO BBIIOJHEHHUs IpeIaraeMon
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI JIPYTrUX YYaCTHUKOB
JMajora Wih JUCKYCCUN);

pacno3HaBaThb HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CUTYaIlUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOaMHU OOILIEHUS M B3aMMOJIEHCTBHS, TTOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHNUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecCTHas AesiTeJIbHOCTD:

[NOHUMAaTh U HCIIOJIb30BATH IIPEUMYIIECTBA KOMAHJIHON M WHIWBUAYaIbHOU
paboThI MpU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
OPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBHUS MPU PELICHNH Yy4eOHOM 3a1au;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX HIEUCTBHM C ydé€ToM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJ0r0 YJI€HA KOJUIEKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHUPOBATh JACHUCTBUA MO €€ INOCTHXEHUIO: COCTABIISITH IUIAH JEHWCTBHU,
pacupeneniath pojad € y4E€TOM MHEHHH YYaCTHMKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXKIOTO y4YaCTHHKA KOMAaHIbI B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUJEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH,;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUSX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaieHNe YHUBEPCAJbHBIMH PEryJIATHBHBIMU ACHCTBUAMHU:

1) camoopranuszanus:

UCIONIb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pELIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMpPATh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU II€JIEBble U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKAX I10 OTHOLIECHHUIO K JKMBOM IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
poOJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTAaBJATh IUJIAaH pEHIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U PEANOUTCHHIA;

J1laBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MTPEANOYTEHUMH;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJQJ€Th  HABBIKAMM  TIO3HABATEIbHON  peduIeKCMM Kak  OCO3HAHMUS
COBEpLIAEMBIX JCHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YJIbTAaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU NJIs OLUEHKH CUTYyallMu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO MPUHHUMATh PELICHUS IO HX
CHIKEHHUIO;



IPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHAIu3€ pe3yJIbTaToOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl JPYTUX IIPU aHajIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynbTarhl ocBoeHHS mporpammbl COO mo Ouojornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue ais yueonoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS U
IPUMEHEHHUIO 3HAHUM B Pa3iIMuYHbIX Y4€OHBIX CUTYallUMAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO T01aM 00yUYEHHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUSA €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMs, O BKIIALE POCCHUCKUX U
3apyOeXHBIX yUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH YEJIOBEKA JUIsl peLIEHUS KU3HEHHbIX 33/1a4;

YMEHHME DPACKpPBIBATh COJAEpKAHME OMOJIOIMYECKUX TEPMHHOB M IOHSTHM:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M NpeBpalleHUe
SHEPIrur), rOMeOCcTa3 (CaMOperyJisilus), YPOBHEBAs OPraHU3aLMs JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOTYKLHM), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OWOJIOTUYECKUE TEOpUHM (KJIETOYHAas, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHas J0rMa MOJIEKYJApHON Ouosorun), 3akoHbel (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (o LeHTpax MHOrooopasusi u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuit H. M. BaBuiosa), onpenensts rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJAMU HAYYHOr'O MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOILIECCOB U SBJICHUM, OpraHu3aius U MpOBEIACHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABM)KEHHWE  TUIOTE3bl,  BBISIBICHUE
3aBHUCHUMOCTH MEXIY HCCIEIYyEeMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJIYYESHHBIX



pE3yIbTATOB, MCIIOJIIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAHWH TTOJIYICHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IIPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHUs] 3HEPIUU B KIETKe, (JOTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYAIBHOTO Ppa3BUTHUS  OpraHM3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHHS ISl OOBSICHEHUS OMOJOTUYECKUX
IIPOIIECCOB U SBJICHUH, JJIS MPUHSATHS MPAKTHUECKUX DPEIICHUN B TOBCEIHEBHOM
KU3HU C LeJbl0 olecredeHusi 0e30IacHOCTH CBOETO 370pOBbS U 370pPOBBSA
OKPY KaIOIIUX JIIOJIeH, COOIIOICHHSI HOPM TPaMOTHOTO TIOBEICHHS B OKpPYKaloIIei
IPUPOTHON cpee, MOHUMaHWE HEOOXOIMMOCTH WCIOJBb30BAHUS JTOCTHKCHUN
COBPEMEHHOM Oouonornun OMOTEXHONOTUI ISl  PalMOHAIBHOTO
IPUPOOTNOIH30BAHNUS;

yMEHUE pellaTh »JJIEMEHTApHbIE TEHETUYECKHWE 3aJlayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHUE, CIEMJICHHOE HACIEI0BaHUE, COCTABISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS Ul TIPEACKa3aHUs HAcleAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBIMOJIHATH JIA0OpAaTOPHBIE M TpaKTUYeCKue padOThl, COOIOAATh
npaBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpPaTOPHBIM 000PYIOBAHUEM;

YyMEHUE KPHUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJIEP)KaHMs, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEJCTBA MAaCCOBOM MH(POPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHUabl), STUYECKHUE AaCIEeKThI COBPEMEHHBIX HWCCIEAOBAHWN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPa U HAYYHOTO MHMPOBO33PEHHS, O BKIIAJE POCCUMCKUX U
3apyOCKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTUH, (PYHKIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JIsl pEIIeHUs KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPHIBATh COJCPKAHUE OHOJIOTMYCCKHMX TEPMHHOB W TIOHSITHIM:
BU/I, TONYJIALUS, T€HO(OH, IBOJIOLMS, ABUKYIIUE CUIIbI ((PaKTOPHI) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



SKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYyLEHThl, LN MUTAHUS,
AKOJIOTHYECKas MUpamMua, OuoreorneHos, ouocdepa;

yMEHHUE U3JIarath OWOJIOTMYECKHE TeOopuu (PBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUsl OJBOJIOIMHU), 3aKOHBl M 3aKOHOMEPHOCTHU
(3apoabimeBoro cxonacrtsa K. M. Bbapa, depenoBaHus TJIaBHBIX HaIpaBICHUN U
nyTteit sBomonuu A. H. CeepuoBa, yuenus o 6uochepe B. M. Bepnanackoro),
OTIPEACIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MMO3HAHKS B OMOJIOTHH: HAOIIOJCHUE U
OMHUCAaHHUE >KUBBIX CHUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alus U NPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTa,  BBIJBM)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEX]ly HCCIEyEMbIMU BEJIMYMHAMHU, OOBACHEHHE IMOJTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUHA U 3aKOHOB, YMEHHUE
Jie7aTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTHUYECKUX
O0OBEKTOB: BHJIOB, TMOMYJSIHUI, TPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTM TMPOLIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMS, MPUCHOCOOJIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTMYECKHX (DaKTOpPOB Ha OpraHU3MBbI, IEpeHoca
BEILIECTB M TIOTOKAa HHEPIHMM B JKOCUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHI B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTreOXHMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE TPUMEHSThH IMOJYyUYCHHBIC 3HAHMS 11 OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIsl NPUHATUSA MPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HH C 1IN0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbsI M 370POBBSA
OKPYKaIOIIUX JIIOJICH, COOTIOICHHS] HOPM TPAMOTHOTO TIOBEICHHS B OKPYKAIOIIECH
NPUPOJHON cpejie, NMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAllMOHATIEHOTO TPUPOIOIIONH30BaAHNUS;

YMEHHE peuiaTh 3JIeMEHTapHble OUOJIOTHYECKUE 33Jlaud, COCTABISTH CXEMBI
NepeHoca BEIIECTB U IHEPTUU B IKOCUCTEeMaX (LIeTH MUTaHus);

yYMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTU4YecKue padoThl, COOIHOAATH
IpaBuJIa MpU padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OICHWBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHHUs, BKIIOYAIONIYI0 T[ICEBJOHAYyYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEJCTBA MAacCCOBOM MH(pOPMAIIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YyMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111ast OMoNorMvecKyr0 MHGOPMAILIMIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne | HaumenoBaHme
(undposbie)
n/ | pasgeroBuTeM | Bcer | Kourposbn = Ilpaktuyeck
oOpa3oBaTe/ibHbIE
n MporpaMMbl 0 ble padoThbI ue padoTbl
pecypchl
bubmuoreka [JOK
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Havia 2 0.5 https://m.edsoo.ru/7f41
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" UX 1 https://m.edsoo.ru/7f41
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CTPOEHUE KIIETKA c292
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BTG 5 1 https://m.edsoo.ru/7{41
p c292
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OHMOTEXHOJIOTHU —
bu6nmoreka [JOK
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