


HOACHUTEJBHASA 3AIINCKA

[Tpn paszpaboTke mporpammbl MO OWOJIOTHH TEOPETHYECKYKO OCHOBY IS
OMpPEACTIEHUS] MOAXOAOB K (POPMUPOBAHUIO COJACPKAHUS YYE€OHOro MpeaMeTa
«buonorus» coOCTaBUIN: KoHIenTyaibHbIe MojoxkeHuss GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  LIENEH, COAEP)KAHUSA, PE3YJIbTATOB OOy4YEHUS W
TpeOOBAHWI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 00UMX IENISIX U
NPUHLAMNAX, XAPAKTEPU3YIOIIAX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIOHETO
obmero oOpasoBanust B Poccuiickoii denepaumn, a TakkKe TMOJIOXKEHUS O
cnenu@uke OUOJIOrHH, €€ 3HAYECHUU B MO3HAHWHU >KMBOW TPUPOJBI U 0OECTICYECHUN
CYLIECTBOBAHMS 4eJIOBEYECKOro odmecTtBa. COrflaCcHO HA3BAHHBIM IMOJIOKCHHUSIM,
OIpeAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Ouo0ruK JAET MPEACTABIEHUE O LEAX, 00 00uIeH cTpareruu
OoOy4YeHUsl, BOCHHMTAHHUS M Pa3BUTHs OOy4YarOIMXCS CPEACTBAMH Y4YEOHOIO
npeamera «buonorusy, onpeaenser 00s3aTeNnbHOE MPEAMETHOE COACPKAHUE, €TI0
CTPYKTYPY, PpacOpeleicHue MO0 pa3aeiaM W TEMaM, PEKOMEHIYEMYIO
NOCTEA0BATENBHOCTD U3YUCHUs YUYEOHOTO MaTepraia ¢ Y4ETOM MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKKA OOPa3oBAaTENbHOTO MPOLECCA, BO3PACTHBIX
0COOEHHOCTEH 00YUarOIIUXCS.

B nporpamme 1m0 OWOJIOTMM TaKKE YUYUTHIBAKOTCS TpeOOBaHMS K
IUIAHAPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M NPEIAMETHBIM PE3yjbTaraM
oOydyeHusi B  (OPMHPOBAHMM OCHOBHBIX BHJOB  y4€OHO-MO3HABATEIBHOM
JEATENBHOCTH/YYEOHBIX JCUCTBUI 0O0ydYaroImMUXCsd MO OCBOCHUIO COJACPIKaHUS
OHOJNIOrHYECKOTO 00PA30BAHHSI.

B nporpamme no Guonoruum (10-11 kimaccel, 6a30BbIH YPOBEHB) peain30BaH
OPUHLAN TPEEMCTBEHHOCTH B WM3y4YE€HWM OWOJOruM, Onaromaps 4emy B HEi
OPOCMATPUBACTCA  HANPABICHHOCTh HA PA3BUTHE 3HAHWN, CBS3aHHBIX C
(opMupOBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, TPEACTABICHANA O 3A0POBOM
o0Opaze XM3HU W OEPEKHBIM OTHOLICHWEM K OKPYXKAKOUIEH NPUPOJHON Cpene.
[ToaTomMy Hapsimy ¢ U3ydYeHHEM OOLICOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHHWNA O
CTPOEHHMH >KMUBBIX CUCTEM PA3HOTO PAHTa W CYIIHOCTH OCHOBHBIX MPOTEKANOIINX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTMM YAEIICHO BHUMAHHUE MCIOJb30BAHUIO
NOJTYYEHHBIX 3HAHWI B MOBCEAHECBHOM >KU3HM JUIS PELICHUS MPUKIAAHBIX 3314, B
TOM 4YHCJIE. MPOQUIAKTUKA HACIEACTBEHHBIX 3a00JEBAHUI YEIIOBEKA, MEIMKO-
TEHETUYECKOTO KOHCYJIBTUPOBAHUS, 0O0CHOBAHUS SKOJIOTHYECKH LEIECO00PAZHOTO
MOBEACHUSA B OKPYIKAIOLIEH MPUPOIHON Cpelie, aHaIM3a BIMAHUA XO3AMCTBEHHOMN
JESATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
YcuiieHne BHHMAaHMsS K TIPUKIAQOHONW HAMPABICHHOCTH Y4Ye€OHOro mpeaMeTa
«buonorusy TPOAMKTOBAHO HEOOXOJUMOCTBIO OOECNEYCHUsl YCIOBHHA IS



peleHns OJJHON U3 aKTYalIbHbIX 33734 HIKOJLHOrO OUOJIOTHYECKOro 00pa3oBaHusl,
KOTOpasl  mpeamnojiaraeT  (OPMUPOBAHUE Y  OOYYAIOIIUXCA  CHOCOOHOCTH
aJanTUPOBAThC K M3MEHECHUSM JAMHAMUYHO PA3BUBAIOLIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpeaHero o0wiero oOpa3oBaHHs 3aHMMACT BaXXKHOE
mecto. OHa obecneunBacT GOpMUPOBAHME Yy OOYYAROIIMXCS MPEACTABICHUN O
HAY4YHO! KapTHUHE MUpPA, pacHIUpsieT U 000O0IIAcT 3HaHUS O KUBOW MpUpoje, ¢
OTJIMYMTEIbHBIX MPU3HAKAX - YPOBHEBOM OpraHu3allii W 3BOJIIOLMHU, CO3JAET
YCJOBHUS IS MO3HAHUS 3aKOHOB KUBOH MPUPOIbI, (POPMUPOBAHMSI
()YHKIIMOHAIBHONH T'PAaMOTHOCTH, HABBIKOB 3J0pOBOr0 M 0Oe3omacHoro odpasa
YKU3HU, HKOJIOTUUYECKOTO MBIIJICHHUS, [ICHHOCTHOTO OTHOIIEHUS K >KUBOM MPUPOJE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOI0rHUs UMEET TAKKE JIsl PEIIEHUs] BOCIUTATEIbHbBIX U
pa3BHBAIOIIMX  3a7a4  CcpeaHero  o0uiero  oOpa3oBaHMs,  COLMATIMA3ALMH
oOyuaromuxcs. M3yueHue O6uonoruu odecneurmBacT yciaoBus 1jiss (OPMUPOBAHMUS
UHTEJUIEKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX UM  WH(MOPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYPhI, CIOCOOCTBYET MHTErpaliii OWOJOTMYECKUX 3HAHUK C
NPEACTABACHUSIMHU U3 APYTUX YUEOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. HazpaHHbIE TOJOXKEHHUS O TMPEAHA3HAYCHUM Y4YEOHOTO MpeaMeTa
«buoniorus» COCTaBUIM OCHOBY JUIsl ONpPEAENEHHMs TMOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJAEPKAHMsI, TMPEACTABJICHHONO B MpOrpaMMe IO
OHMOJIOTHH.

OtOop coxaepkanust yuyeOHoro mpeaMera «buosjorus» Ha 0a30BOM ypOBHE
OCYLIECTBIIEH C MO3UIMHA KYJIbTYpPOCOOOPA3HOTO TOAXO0/A, B COOTBETCTBUU C
KOTOPbIM 00y4arolrecs: JODKHBI OCBOMTH 3HAHWUS M YMEHUS, 3HAUUMBIC ISl
(dopMupoBaHuss OOWIEH KyJIbTYphl, ONPEACSAIONIME aANECKBATHOE MOBEJACHUE
YeJIOBeKa B OKPYXKAroUIEH NPUPOJHOM Cpelie, BOCTPEOOBAHHBIC B MOBCEAHEBHOM
JKU3HU M MPAKTHYECKON AedaTesIbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHMIA
3aHUMAIOT BJIEMEHTHI COACPIKAHUS, KOTOPBIE CIYXKAaT OCHOBOM sl (POpMUPOBaHUS
MPEICTABIICHAN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
LHEHHOCTHBIX  OPUEHTALMAX  JIMYHOCTH,  CMOCOOCTBYIOUIMX  T'yMaHHU3alUK
OHOJNIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJACPKaHMS y4yeOHOro marepuajga B HpOrpaMMme o
OMOJIOTUM  OCYILIECTBJIICHO C Y4YETOM MPUOPUTETHOrO 3HAYCHUs 3HaHUK 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX >KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buonorusy
BBIJICTICHBI CIIEAYIOIUE COJepKATENbHbIE TUHUU: «broorus kak Hayka. MeTobl
HAY4YHOro mosHaHus», «KieTrka kak Ouonoruueckas cuctema», «OpraHusM Kak
Oouonoruueckas cucremay, «CucrtemMa W MHOTOOOpa3U€ OPraHUYEeCKOTO MUPAy,
«DBOJIONMS KUBOU MPUPOABD), « DIKOCUCTEMbI U IPUCYLINE UM 3aKOHOMEPHOCTI.



Llens m3yueHus ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE -
OBIIAJCHHE  OOYYAIOIIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHATBHOM
OpPraHM3allid >KUBBIX CUCTEM pPA3HOrO paHra W NOpUOOPETEHHE YMEHHMA
UCMOJb30BaTh 3TH 3HAHWA Il TPAMOTHBIX JACWHCTBHHA B OTHOLICHUHM OOBEKTOB
YKUBOM MPUPOBI M PELICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

JlocTwxeHne e u3ydeHust yueOHoro npeamera «buonorus» Ha 0a30BoOM
YPOBHE 00ECIIEUNBACTCS PEIIEHUEM CIEAYOIIUX 3a/1a4:

OCBOCHUE OOYYarOIMUMUCS CUCTEMBbI 3HAHUHA O OWOJIOTHYECKMX TEOPHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MPaBUIaX, CIYKAUX OCHOBOM
s GOpMHUPOBAHUS MPEIACTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJIaX HAYYHOIrO MO3HAHUS, CTPOCHUH, MHOTOO0OPa3u U OCOOEHHOCTSAX SKHBBIX
CUCTEM PA3HOTO YPOBHSI OPraHU3AllMH, BBIAAOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opMUpOBaHKE Y OOYYAOHIMXCS MMO3HABATENIbHBIX, WHTEIUIEKTYAIbHBIX H
TBOPUYECKHUX CHOCOOHOCTEM B MPOLECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVIA0B, WJACH W TMOAXOJOB K M3YYCHHUIO >KUBBIX CHCTEM
PAa3HOrO YPOBHSI OpraHU3allii;

CTaHOBJICHUE y oOOydaromuxcs OOmeld KyJbTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTUE YMECHHI OOBICHATH W OLICHUBAThH SIBJIICHUS OKPY>KAFOIIETO
MUpPa SKMBOM MNPUPOJABI HA OCHOBAHWM 3HAHWWA W OMbITA, MOJYYCHHBIX MPH
U3y4eHU U OMOJIOTUN,

(GopMupOBaHKME y OOYYAKOIIMXCA YMEHWM WILTIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKAX 3HAHWH B MPAKTUYECKOW JEATEIIBHOCTH YEIOBEKA, PAa3BUTHU
COBPEMEHHBIX MEIULIMHCKAX TEXHOJOTUH U arpoOMOTEXHOJIOTHiA;

BOCIUTAHHE YOEKAEHHOCTH B BO3MOXKHOCTM TO3HAHMS YEJIOBEKOM >KMBOW
MPUPOBI, HEOOXOUMOCTH OEPEIKHOTO OTHOIICHUS K HEM, COOTIOIEHUS ITHUYECCKUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUM;

OCO3HAHWE LEHHOCTH OHMOJOTMYECKMX 3HAHWN Ui TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPHIL, Ui (POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS,

NPUMEHEHUE MPUOOPETEHHBIX 3HAHWIM M YMEHUN B TOBCEIHEBHOM KM3HU TSI
OLICHKH TIOCTIEACTBANA CBOEH NEATENBHOCTH MO OTHOLICHUIO K OKPYKAKOLIEH cpeae,
COOCTBEHHOMY 3/J0POBBIO, OOOCHOBAHWE W COONIFOICHUE MEp MNPOPUIAKTUKA
3a00JICBaHUH.

B cucreme cpennero obuiero oOpaszoBanusi «buonorus», uzydyaemasi Ha
0a30BOM YpPOBHE, SBISIETCS O00S3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MPEAMETHOM 001acTh « ECTECTBEHHO-HAY YHBIE MPEIAMETBD.

JIiist u3ydeHust OMojaoruu Ha 6a30BOM YPOBHE CPEAHErO 00111ero 00pa3oBaHus
orBoautca 68 vacoB: B 10 knacce - 34 yvaca (1 wac B Henemwo), B 11 knacce - 34
yaca (1 yac B HeZIEeN10).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTHMHU €CTECTBEHHBIMU HAayKaMu, (QUIOCO(PHEH, 3TUKON, 3CTETUKON W TPABOM.
Pone Ouonorun B GOopMUPOBAHMM COBPEMEHHOW HAyYHOU KapThHBI Mupa. Cuctema
OHMOJIOTHYECKHAX HAYK.

MeTo1bl TO3HAHUS KUBOW MPUPOABI (HAOIIOICHUE, SKCIEPUMEHT, ONTUCAHKE,
U3MEpEHNE, KiacCu(puKauMs, MOJECIMPOBAHAE, CTAaTHCTUYECKas 00padoTka
JAHHBIX ).

JlemoHcTpanum:

[Moprpersr: Y. dapeun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ©. Kpuk.

TaGmuupl 1 cxeMbl: «MeTObI MO3HAHUS SKUBOH TPUPOIBD).

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OThI:

[TpakTuyeckas pabora Ne 1. «Mcnonp3oBaHWE Ppa3IUYHBIX METOMOB MPHU
W3YYCHUH OMOJIOTMUYECKHX OOBEKTOBY.

Tema 2. /KuBbie CHCTEMbI H HX OPraHU3ALUSA.

JKupble cuctembl (OMOCHCTEMBI) KaK MPEAMET U3ydeHust Onosiorun. OTinume
JKMBBIX CHCTEM OT HEOPraHWYECKON MPUPOJIBI.

CpolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHUM OpraHU3alli OMOCUCTEM:
MOJIEKYJISAPHBIN, KIIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, TTOMYIAMOHHOBUIOBOM,
SKOCUCTEMHBIN (OMOTr€OLICHOTHUECKHIA ), OMOCEPHBIIA.

JlemoHcTpanum:

TaOnmuupl 1 cxeMbl: «OCHOBHBIE MPU3HAKN KU3HWY, « YPOBHU OPraHu3aluu
JKUBOM MIPUPOIBIY.

O6opynoBanue: Moaenb Mojiekyasl JIHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XHAMHYECKUI COCTAB KJIETKA. XHUMHYECKHE DSJIEMEHTBI. MAaKpPOJJIEMEHTHI,
MUKPO3JTIEMEHTHL. BOJa 1 MUHEPAIIbHBIE BELIECTBA.

OYHKIMUM BOABI WM MHHEPAIBHBIX BeUIECTB B Kierke. [lomnep:kanue
OCMOTHYECKOI0 OajlaHca.

benku. CoctaB m cTpoeHue OCIKOB. AMWHOKHUCIIOTBI - MOHOMEPHI OEJKOB.
He3ameHuMBIE U 3aMEHUMBIE AMUHOKMCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOW MOJIEKYJbl (NEPBUYHASA, BTOpPUYHAs, TPETHYHAs W
YETBEPTUYHAS CTPYKTypa). XWUMHUYECKME CBOWCTBA OenkoB. buonormyeckue
(yHKLIMH OEJKOB.

DepMEHTHI - OMOJIOTHYECKUE KaTam3aropel. CTpoeHue (pepMEHTA: aKTUBHBIN
HeHTp, cyOcrtpartHas cneuuduuHocts. Kodepmentsl. Butamunbl.  Otnunywms



(P€PMEHTOB OT HEOPIrAaHUUYECKUX KATATU3aTOPOB.

Yrnepoabl:  MOHOcCaxapubl (TJII0K03a, pud03a U Ae30KCUuprud03a),
aucaxapuabpl  (caxaposa, JakTo3a) W monuMcaxapujibl  (Kpaxmaj, TJIMKOTEH,
LEIUTI003a). bronornueckue (PyHKIUHU YIIIEBOOB.

Jlunuaer:  Tpurmuepuabl, Gpochommnuasl, crepousl. [ uapopuabHO -
ruapodoOHble  cBolicTBa. buonornmueckue QyHKOMM JaunuaoB.  CpaBHEHHE
YIJEBOI0OB, OEIKOB M TMIUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotel:  JIHK n PHK. Hykieotu bl - MOHOMEPBI
HYKJIEHHOBBIX KUCIOT. Ctpoenne u ¢pynknun JIHK. Crpoenne u ¢pynkumu PHK.
Buasl PHK. AT®: crpoenue u GyHKIUU.

Lluronorus - Hayka o kinetke. Knetounas Teopus - MpuMep B3auMOACHCTBUS
uacH 1 (PakTOB B HAYYHOM MO3HAHUU. METOAbI N3yUEHUS KIIETKH.

KieTka kak nemoctHas xuBas cucrema. OOImMe TPU3HAKK KIETOK: 3aMKHYTast
HapykHas MmemOpana, Monekyasl JIHK kak reHetwueckmii anmapar, cuctema
CUHTE3a OenKa.

Tunel KIETOK: JSYKapHOTHYECKass W Mpokapuotudeckas. OcoOeHHOCTH
CTPOEHMsI TpOKapuoTUYeckoi KieTkn. Kiietounas crenka Oakrepuii. CTpocHHE
JYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTENBHON, >XMBOTHON U
I'pUOHOHN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KIIETOK - KJIETOYHAS CTEHKA, ITTUKOKAIMKC, UX
¢ynkumu. [Inazmarnueckas meMmOpana, €€ cBoiicTBa U pyHkumu. [luTonnasma u eé
opraHounbl. OaHoMeMOpaHHbie opraHouael kinetku: OIIC, anmapar ['omabmxu,
JM30COMBL.  [10JIyaBTOHOMHBIE OpPraHOMABl KIJIETKH: MHUTOXOHIPHUM, IUIACTHBL.
[TpoucxoxacHre MuUTOXOHApWUA W miactua. Buael mmactua. HememOpaHHbIE
OpPraHouAbl KIICTKH: PHUOOCOMBI, KJIETOUHBIA UEHTP, UEHTPHOJIHA, PECHUYKH,
JKTYTUKHA. DYHKIUK OPraHOMI0B KIIETKU. BKIOUEHHS.

Snpo - perynaropHblii neHTp KieTku. CTpoeHue sapa: sacpHas 000J0YKa,
KapuomniazMa, XpOMaTuH, SAPBILIKO. XPOMOCOMBI.

TpaHCoOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. neinen, P. Bupxos, Jlx.
YorcoH, ®. Kpuk, M. Yunkuuc, P. ©panknun, K. M. bap.

Juarpammel.  «PacnpeeneHne XuMUYECKUX 3JIEMEHTOB B HEXXUBOK
NPpUPOAEY, «PacnpeieNieHne XUMUYECKUX JIEMEHTOB B )KUBOM TIPUPOACY.

Tabmuupr 1 cxembl: «lleppoamyeckas Tabnuua XUMHYECKUAX JJIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOABY, «brocuHTe3 Oenka», « CTpPOCHHE MOJIEKYJIbl OEnKay,
«Ctpoenue pepmenta», «Hyknennobie kuciotel. JJHK», «CTpoeHre MOEKYIbI
AT®», «CTpoeHHe DYKAPUOTUUYECKON KIETKM», «CTPOCHHUE KMBOTHOW KIIETKWY,
«CTpOCHHE pACTUTENBHOU KIETKM», «CTPOCHUE TPOKAPUOTHYECKONW KIETKWY,
«CTpoeHue aapa KIETKNY, « YTIEBOIABD, «JIMIUIbD).



OOopyaoBaHHE: CBETOBOM MHMKPOCKOI, OOOpYIOBaHHWE Ui MPOBEICHUS
HaOMOICHUHI, W3MEPEHMIA, SKCICPUMEHTOB, MHUKPONPENAPAThl PACTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopnas pabora No 1. «V3ydeHue KaTalTuTHUYECKOM AaKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIa3bl UIIA KaTanasbl )».

JlabGopatopnas paGora Ne 2. «U3yueHue CTPOCHHS KIETOK PpACTEHUH,
JKUBOTHBIX M OaKTEpHWil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHMKPOIpENaparax W WX
OMHCAHUEY.

Tema 4. /Ku3HenesATeIbHOCTh KJICTKH.

OOMEH BEIECTB, WM META00IN3M. ACCUMUTSALUS (TUTACTUYECKUA OOMEH) 1
JUCCUMWIISIUS  (PHEPrETUYECKUA OOMEH) - JIBE€ CTOPOHBI €AMHOrO MpoIecca
meTabonu3ma. Ponb 3aKOHOB COXPAHEHWsT BEIIECTB M SHEPIMM B TOHUMAHUU
MeTabonmu3ma.

Tunsl 0OMeHa BeleCTB: aBTOTPOQHBINA U reTepoTpodHbIil. Ponbs pepMeHTOB B
0OMEHE BEIIECTB U MPEBPALLICHUHA SHEPTUH B KJIETKE.

dorocunte3. CpetoBass u  TemMHOBas (a3l (ortocuHTe3a. Peakuum
(doTtocuHTe3a. DPPHEKTUBHOCTh (POTOCUHTE3A. 3HAYEHUE (POTOCHUHTE3A ISl KUZHH
Ha 3emye. BrnusHue ycimoBuii cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €T0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIIKE OAKTepu. 3HAYECHUE XEMOCHHTE3A SIS
JKU3HM HA 3eMJIE.

OHepreTudecknii oOMeH B KieTke. Paciiennenue BEmeCTB, BBIACICHUE WU
AKKYMYJIMPOBAHHUE SHEPTUU B KIIETKE. DTaNbl SHEPrETHYECKOro 0OMeHa. [ mukoms.
bpoxxenne m ero Buabl. KHCIOPOOHOE OKHCICHHME, WIM KICTOYHOE JbIXaHUE.
OxucnurensHoe gocopunpoBanne. IHHEKTUBHOCTh FHEPreTUHUECKOT0 0OMEHA.

Peakuyn marpuunoro cuHte3a. [‘eHetnueckas wuHopmamms u JHK.
Peanuzanms renetmyeckoid mH(pOpMaUMM B KIETKE. ['€HETHUYECKMH KOA W €ro
cBoiictBa. Tpanckpunuus - marpuusblii cuHTe3 PHK. Tpancnsums - OuocunTes
Oenka. Otanel TpaHchsumu. KommpoBanme amuHOKHCIOT. Poib pubocoMm B
OnocuHTE3€E OEmKa.

Heknerounsie Gopmbl sku3HM - BUpPYChl. MicTopust OTKpbITHs BUpYycoB (/1. H.
HBaHoBckuii). OCOOCHHOCTH CTPOCHHMST W JKM3HEHHOINO IMKJIA BHPYCOB.
Bakrepuodarn. bone3Hm pacTeHWid, >KMBOTHBIX W YEJIOBEKA, BbI3BIBACMBIC
Bupycamu. Bupyc ummynoaepunmra yenoseka (BUY) - Bo3dyaurens CITU .
OOparHas ~ TpaHCKpWNIMs, peBepraza W uHTerpaza.  [lpodunaktuka
pacnpoCTpaHEHHS BUPYCHBIX 3a00JICBaHHA.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsnos, /. Y. Ueanosckmii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbl nutanusy, «Metadboauamy», «MUTOXOHAPUSY,



«OHepreTruuecknii oOMeHy», «Xjopomiaacty, «®Dotocunte3y, «Ctpoenue JITHK»,
«CtpoeHre 1 (PyHKIMOHUPOBAHHUE TreHay, « CUHTE3 Oenkay, «I eHETHUYECKHA KO,
«Bupyce», «bakrepuodarny, «CtpoeHue u ku3HeHHbId 1uKn Bupyca CIIA/la,
OakTepuodara», «Pemmmkarms JTHK».

OO6opynoBanue: mMojenu-amuinkanun «Yasoenne JTHK u TpaHckpunuusy,
«buocunTes 6enka», « CTpoeHHE KIIETKWY», MOAETb CTPYKTYpol JTHK.

Tema S. PazMHOXKeHHe 1 HHAUBUAYAJIBHOE PA3BUTHE OPraHU3MOB.

KieTouHblii 1WKN, WM SKU3HEHHBIA LUK KIeTKW. MHTepdaza m MuTO3.
[Tpoueccel, mporekaromme B HHTEepdase. PemnMkanus - peakuuss MaTrpuyHOro
cunteda JHK. Crpoenne xpomocom. XpoMOCOMHBIA HAOOp - KapHOTHIIL.
JIMIIUTOWAHBIA W TalIOMAHBIA ~ XPOMOCOMHBIE ~ HA0OpBL.  XPOMATHIBIL.
LlTONnOrnyecKknue OCHOBBI  PA3MHOKECHMST M HWHIMBHIYAJIBHOTO  Pa3BUTHUS
OPraHu3MOB.

Henenne knetku - mMuto3. Craaumm muto3a. [Ipoueccsl, MPOUCXOASIIME HA
PA3HBIX CTAAUAX MUTO3a. BUOJIOrMYECKUil CMBICTT MUTO3A.

[TporpamMmupyemas rudesnp KIETKH - aromnTo3.

DopMBI PA3MHOKEHUSI OPraHU3MOB. Oecrosoe U nmoJioBoe. Buabl Gecnonoro
PA3MHOXKEHUS.  JIEJICHUE HAABOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX,
CHOpOOOpa30BaHUE, BETCTATUBHOEC PA3MHOKECHHE. VICKYCCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE JUIS CEJICKLUH.

[TonoBo€E pa3MHOKEHHE, €70 OTIMYMS OT OECIOIOrO.

Meito3. Craauu meiio3a. [Ipomeccsl, NpOUCXOMMIIME HA CTaAUSX MEHO03a.
[ToBenenne xpomocoMm B wMmeio3e. KpoccuHrosep. bBHOMOTMYECKUN CMBICT |
3HAYCHHUE Meo3a.

['amerorene3 - mnpomecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe Kenne3bl: CEMEHHUKM W SMYHUKHA. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIETOK - TaMeT (CIepMaTo30M[, SHWLEKIETKA) - CHEPMATOTCHE3 W OBOTECHES.
OcCOOEHHOCTH CTPOCHMS SHWLEKIECTOK M CHepMaro3ouaoB. OIoA0TBOPEHUE.
[TapreHorenes.

UupuBuayansHoe  pa3BUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  PA3BUTHE
(aMOpuorenes). Otanbl SMOPHUOHAIBLHOTO PAa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX:
apobnenue, racTpyyisanus, opraHorenes3. [loctamOpuoHanbHOE pasBuTHE. THITBI
NOCTAIMOPHOHAIBHOTO PA3BUTHS. NPIMOE, HEMPAMOE (JIMUYMHOYHOE). BimsHue
Cpelpl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
VPOJCTBA.

Poct m pasButme pacteHuil. OHTOTreHE3 LBETKOBOIO PACTEHUS. CTPOCHUE
CEMEHU, CTAJAMNA PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpMbl  Pa3MHOKCHHS OPraHu3MoBy», «JIBoiHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOKEHHE



pactenuity, «J/lenenme kinerkum Oaktepuii», «CTPOCHUE TMOJIOBBIX KIIETOKY,
«Ctpoenue xpoMocombly, «Kietounbrii ki, «Penmmukamus JIHK», «Muto3y,
«Menosy, «lIpsamoe u HenpsaMoe pa3BuTHey, «l 'aMETOTeHE3 Y MIIEKOMUTAOIINX U
4yenoBeKay, « OCHOBHBIC CTAIMA OHTOTEHE3AY.

O6opyaoBaHue: MHKPOCKOI, MUKpOIpenaparsl « CriepMaTo30u bl
MJIEKOTIUTAIOLICTO», «SMIEKIETKA MJIEKOMUTAMET0o», «KapruoknHe3 B KIIETKAX
KOpCIIKa JIyKa», MAarHuTHAas MOJAC/b-anIuIMKanus «JleNeHue KICTKW», MOJIEIb
JIHK, monenb merada3Hoi XpOMOCOMBI.

JlaGopaTopHbIe 1 NPaKTHYeCKHE Pa0OThI:

Jlabopatopnas paGota Ne 3. «HaOnroaeHue MuTO3a B KJIETKAX KOHYMKA
KOPCIIKA JIyKa Ha TOTOBBIX MUKPOITPEMaparaxy.

JlabGopatopnas padora Ne 4. «M3ydeHWe CTPOEHUs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPEMIAPATAXY.

Tema 6. HacsiencTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3anaun reHeTUKU. MicTopust pa3BUTUs T€HETUKU. POb LIUTONOTMHA
U SMOPHUOJIOTUM B CTAHOBJICHMM TE€HETUKM. BKIaa pOCCHICKHX W 3apyOesKHBIX
VUYEHBIX B Pa3BUTUE TEHETUKUA. MeToAbl TE€HETUKH (TMOPHUA0TIOTHYECKUH,
[IUTOTCHETUYECKU, MOJIEKYJISIPHO-TeHETHUECKUT). (OCHOBHBIE T€HETHYECKUE
MOHATHS. ['CHETHYECKass CHMBOJIMKA, UCTIOJIB3yEMas B CXEMaX CKPEIMBAHUIMA.

3aKOHOMEPHOCTH HACJICAOBAHUS MPU3HAKOB, YCTAHOBJICHHbIE . Menaenem.
MoHOTMOpUAHOE CKPEIIMBAHUE. 3aKOH €AUHO-00pa3us TUOPHUIIOB MEPBOTO
nmoKojicHus. [IpaBuio TOMUHUPOBaHKS. 3aKOH PACIICIICHAS TPU3HAKOB. [ Umore3a
quCTOTHI raMeT. [10JTHOE M HEMONTHOE TOMUHUPOBAHUE.

JiuruOpuaHoe  CKpelmuBaHWE. 3aKOH  HE3aBUCMMOIO  HACJEAOBAHMS
NPU3HAKOB.  [[ATOr€HETUYECKHE  OCHOBBI  JUTHOPUIHOTO  CKPCIIMBAHMS.
AHanmsupyomee ckpenmBanne. Mcnonb30BaHne aHAIM3UPYIOMETO CKPEUTMBAHKS
JUTS ONPEAEIICHUSI TEHOTUIA OCOOH.

CuernieHHoe  HacnenoBanue npu3HakoB. PaGora T. Moprana 1o
CLEIJIEHHOMY HAcCJIEIOBAHUIO T€HOB. HapyllieHne CLUEIUIEHUs T€HOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XPpoMOCOMHAas TEOPUsl HACIICICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enernka mona. XpOMOCOMHOE ONPENETICHUE TOJIA. AYTOCOMBI M TIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIE W TETEPOraMeTHhIC OpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM.

HN3MeHunBOCTh. BUbI KI3MEHUMBOCTH. HEHACICACTBEHHAS U HACJICACTBEHHAS.
Pome  cpeapl B HEHACHEACTBCHHOM  M3MCHUMBOCTH.  XapaKTCPUCTHKA
MOJM(PUKAIMOHHON M3MEHUYMBOCTH. BapHallMOHHbIA psil M BapUallMOHHAs KPUBAsl.
Hopma peaknum npuszHaka. KONWYECTBCHHBIC W KAYECTBCHHBIC MPHU3HAKKW W KX
HOpMa peakimu. CBoCTBa MOAU(PUKANMOHHON U3MEHUYMBOCTH.

HacnenctBeHHas, Wiau TEHOTUNMYECKAsi, W3MEHYMBOCTH. KoMOWHaTWBHas



W3MEHUMBOCTh. Meii03 ©W TOJMOBOM MOPOLECC - OCHOBA KOMOMHATHBHOH
W3MEHUYMBOCTA. MyTalMOHHAs U3MEHYMBOCTh. Kiaccudukanus MyTaluii: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa ¥ IpuUMHBI MyTauui. MyTareHHbie (PaKTOPBI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HACIICACTBEHHON n3MenunBoctr H. Y. BaBuiosa.

BHesaepHas HaCIEACTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uenoseka. Kapuotun wenoBeka. OCHOBHBIE METOJbI TEHETHUKH
YEJI0BEKA: T'CHEAJOTHUYCCKU, ONMM3HEIOBBINA, IMTOTCHETUUCCKUM, OMOXUMUYECKUH,
MOJIEKYJISPHO-T€HETUYECKHIA. CoBpeMeHHOE OINPEACIICHUE TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHMPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[M1P-ananu3a. HacimeacTBeHHble 3a00JICBaHMs 4YEIOBEKA: TCHHBIE OOJIC3HH,
OONE3HN C HACJIEICTBEHHOM MPENpacnoNOKEHHOCTBI0, XPOMOCOMHBIE OOJIE3HM.
Comarnueckue W TeHeparuBHble MyTauud. CTBOJNOBBIE KIETKW. [IpuHUMIEBL
310pPOBOTO 00pasa >KU3HU, JUATHOCTUKH, MPOPUIAKTUKY W JICUEHUS TEHETHUECKUAX
Oone3neil. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIULIMHCKON
TCHETHKH B MMPEAOTBPALLECHUY U JICYCHUHA TCHETUYECKUX 3a00JICBAHHIA YEITOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecorcknii, H. Y. BaBuios.

TaOnubl U CXEMBI: «MOHOTMOPUAHOE CKPEIIMBAHUE U €T0
LIUTOTCHETUYECKAsT OCHOBA», «3aKOH PACIUEIJICHUS W €ro LUTONCHETUYECKas
OCHOBa», «3aKOH  4YHMCTOTBI  TamMeTy»,  «JIuruOpuaHOe  CKPEIIMBAHUCY,
«Lluronmornueckue  OCHOBBI  JUTHOPUAHOTO  CKpelMBaHUs),  «Mekhosy,
«B3zaumonencTBe  ANIENBHBIX TE€HOB», «l'€HETHMYECKHE KapThl PACTCHUA,
JKUBOTHBIX W YENOBEKa», «l'€HeTHKa mona», «3aKOHOMEPHOCTH HACIEIOBAHMS,
CUCIUICHHOrO ¢ moJjioM», «KapuoTumel 4YenoBeKa W KUBOTHBIX», «Buibl
U3MEHUMBOCTHY», «MoaupukanuoHHas HM3MEHUMBOCTBY, «HacnenoBanmue pesyc-
(dakropa», «I'eHeTrKa rpynn KpoBuy, « MyTallMOHHAss ©3MEHYUBOCTB.

OOopyaoBanue: Monaenu-anmaukanun  «MOHOTHOPHIHOE CKPELIMBAHUEY,
«Henomnoe npomuHupoBanue», «JluruOpuaHoe ckpeumBanue», «llepekpéct
XPOMOCOM», MHMKPOCKON M MHKpomnpemapar «Jlpozoduna» (HOpMa, MyTauuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repoapuii «['opox mOCEeBHOY.

JlaGopaTopHbIe U MPaKTHYEeCKHE Pa0OThI:

JlabopatopHas pabora Ne 5. «M3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO M
JUTUOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKPOITPENapaTaxy.

JlaboparopHas padora Ne 6. «M3yyeHne Moau(PUKAIMOHHON U3MEHUMBOCTH,
ITIOCTPOCHNUE BAPHUALIMOHHOT0 Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopras padota No 7. « AHanu3 myTtauuii y apo30(puibl HA TOTOBBIX
MUKpPOIpenaparaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBjieHWEe W aHAM3 POJOCIOBHBIX
YEIIOBEKAY.



Tema 7. Cennekuust opranu3smMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak HayKa W IPOLECC. 3apOXKICHUE CEJIEKUMHA U JOMECTUKALUS.
VYyuenne H. Y. BaBuiosa o nieHTpax MPOUCXOKACHHUS I MHOTO0Opa3usl KyJIbTYPHBIX
pacreHuil. LIEHTpPBI TNPOUCXONKACHUS JOMAIIHMUX >KMBOTHBIX. COpT, mnopona,
LITAMM.

COBpEMEHHBIE METO/BI CENIEKIMU. MacCOBBIi 1 WHAMBUAYAIBHBINA OTOOPHI B
CCJICKIMM PaCTEHUWH M JKMBOTHBIX. OuEHKa 3KcTeppepa. BAM3KopoACTBEHHOE
CKpelmBaHue - HMHOpuAWHT. Yucrtas nuHAg. CKPEHIMBAHUE YWCTBHIX JIMHHA.
['ereposuc, wim rubpuaHas cuna. HepoaCTBEHHOE CKPEIIMBAHUE - AyTOPUIUHT.
Otnanénnas rubpuausanms u e€ ycrnexu. MICKyCCTBEHHBII MyTareHes v Mmoiay4YeHHue
MOJIATUTONAOB. JIOCTH)KEHUS CENEKIIMA PACTEHUH, YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHoNorus Kak OTpacip NPOM3BOACTBA. ['€HHAs WHXKEHEpPUs. OTarbl
co3aanus pexkomOuHaHTHOM JIHK w TpaHcrennelx opranm3moB. Kiierounas
nHxeHepus. Knetouynele KyabTypbl. MUKPOKIOHATBHOE PA3MHOMKEHHUE PACTEHHMA.
KiioHnpoBaHue  BBICOKOIMPOAYKTUBHBIX  CEIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.

OKOJorM4eckrue W 3Thueckue  npodmembl. [MO - reHeTHYecKH
MOJAA(PHLMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. WM. Basunos, Y. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupl ¥ cxembl: KapTa «LIGHTPBI TPOMCXOXKACHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuity, «I1opoapl JOMAIIHUX >KUBOTHBIX», «COpTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuausanus», «Padotel akanemrika M. @. MBanosay,
«[Tonumnongus», «OOBEKTBl OHOTEXHONOTUMY, «KIIETOUHBIE KYJbTYpbl W
KJIOHAPOBaHKeEY, « KOHCTPYHPOBAHUE U IEPEHOC IEHOB, XPOMOCOMY.

OOopyaoBaHKE: MYJISKU TUI0J0B M KOPHEIJIONOB AUKUX (POPM M KYJIBTYPHBIX
COPTOB pacTeHuid, repoapuii « CelbCKOX03SUCTBEHHBIE PACTEHUS .

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

OKkckypeust «OCHOBHBIE METOABI M JOCTMIKEHUS CENEKUMHA PACTEHUN H
JKUBOTHBIX (Ha CENEKLIMOHHY IO CTaHLIMIO, IJIEMEHHY IO bepmy,
COPTOUCIBITATENBHBIA ~ YYACTOK, B TEIUIMYHOE  XO34KWCTBO, J1ADOPaTOPHUIO
arpOYHUBEPCHUTETA WIIA HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIOLIMOHHAA OHOJIOTHS.

[TpeanochbuIKi BO3HUKHOBEHUS SBOJIOIMOHHOW TEOPUU. BOJIOIMOHHAS
TEOpUs U €€ MECTO B OMOJOrMu. BiMsHHE 3BOTIONMOHHON TEOPUM HA PA3BUTHE
OMOJIOTUN U JPYTUX HAyK.

CauperennscTBa 3BOIIONUN. [1aIecOHTONOTHYECKUE: MOCJICI0BATEILHOCTD



NOSIBJICHHAS BUAOB B MAJICOHTOJOTUYECCKOM JIETOMMCH, TMEPEXOIHBIE (POPMBI.
Buoreorpaduueckue: cxoacTBo U paznmuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA W Pa3inyMsi SMOPUOHOB PAa3HBIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKHE. TOMOJIOTHYHBIC, AHAJIOTHYHBIE,
PYAMMEHTAPHBIE OPraHbl, aTaBU3MblL. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXAHU3MOB HACJICACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX NYTEH y BCEX
OPraHU3MOB.

OpomonmonHas teopust Y. JlapuHa. [Ipeamocbuikm  BO3HUKHOBEHUS
JapBUHM3MA. J[BWXKYIIME CHWIIBI SBOJIFOLMM BHIOB MO JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TMPU OTPAHUYECHHOCTH PECYPCOB, HEOMPEACTEHHAS W3MEHUYMBOCTb,
O0opr0a 3a CyIIEeCTBOBAHUE, €CTECTBEHHBINH OTOOP).

CunTetnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHHUSI.

Muxkpossontonus. [Tomysanus Kak eIMHINA BUAA U SBOJTIOLIUN.

JIBroxymme cuibl ((akTopbl) SBOJNIOLUMKM BUAOB B mpupoac. MyTauuOHHBIN
OpPOLECC M KOMOMHATHBHAS W3MEHUYMBOCTh. [lOMyNSLIMOHHBIE BOJIHBI M JIpeh(
reHOB. M305ms1ms 1 Murpanusi.

EctectBennblii 0TOOp - HampaBiswommi  GakTop 3BoMOUMU.  DOpMBI
€CTECTBEHHOI0 0TOOPA.

[TprcnocoONEHHOCT, OPraHM3MOB KAaK PE3yJbTaT SBONIOLMH. [IpuMepsl
NPUCIIOCOONCHHN y OpraHu3MoB. ApoMop(O3bl U UANO-adANTALNH.

Bun wu  BumooOpasoBanme. Kputepuun Bupa. OCHOBHbIE  (OPMBI
BH1000pa30BaHusl; reorpauueckoe, IKOJIOrMUYECKOE.

Maxpossosrors. DopMel 3BOJTFOLUN: (uiieTnyeckas, TMBEPreHTHAS,
KOHBEPIeHTHAs, MapajesnbHas. HeoOpaTHMOCTh 3BOTIOLUN.

[TponcxoxaeHue OT HECHEUAIM3UPOBAHHBIX NPEAKOB. [Iporpeccupyromas
crienMaTu3anvs. AJanTABHAS paadalyds.

JlemoHcTpanum:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, ®©. Mromiep, A. H. CeBepros.

TaOnmuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOr0 MAPA Ha 3eMJIE», «3apOIbIIn

NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
CyLIECTBOBaHME», «EcTecTBeHHBI 0TOOPY, «MHOroodpasue COpPTOB PacTCHHIN»,
«MHoroo0Opa3zue  mopoA  KHBOTHBIX), «ITonymsaumy, «MyTtauuonHas

U3MEHUYHMBOCTBY, «ApoMopdo3by, «HManoamantanumy», «OOmas aereHepanusy,
«JIBrkymume cuibl 3BoJirOLMKMY, «Kapra-cxema wapupyra myremecteus Y.
Hapsuna», «bopbsOa 3a cymiectBoBaHue», «IIpucnocoOJEHHOCTE OpraHU3MOBY,
«["eorpaduueckoe BU1000pa3oBaHUEY, « IKOJTOTHUYECKOE BUA00OPAZOBAHUEY .
OO0opy1oBaHUE: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMM THIAMU OKPACKH,
Ha0Op TUIOJOB M CEMsIH, KOJUIeKIus «lIpuMepbl 3alUTHBIX MPUCIOCOOJEHUN Y
JKUBOTHBIX», MOJEab «OCHOBHBIC HAMpPABJICHUS 3BOJIIOLANY», OOBEMHAS MOJIETb



«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoieKuus «®DOpMbl COXPAHHOCTH
MCKOMIAEMBIX JKMBOTHBIX MW pacTeHuit», Mmojaenp amumkauus «llepekpéct
XPOMOCOMY, BII&KHBIE ITpenaparsl «Pa3BUTHE HACEKOMOI0», «Pa3BUTHE JATYLIKIAY,
mMukponpenapar «/lpozoduna» (Hopma, mytauuu (HOPMBI KPBUIBEB M OKPACKH
TEna).

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopnas padota Ne 1. «CpaBHEHME BHJIOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaboparopHas padora Ne 2. «OnucaHue mpUCHOCOOJICHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHUE U Pa3BUTHE KU3HH HaA 3emJie.

JIOHay4YHBIE TPEACTABICHUS O 3apOXKACHMM >KW3HWA. HayudHble TMIOTE3BI
BO3HWKHOBCHUsI >KM3HM Ha 3emiie. aOMOTeHe3 W NaHCHEpMus. XUMHUYECKas
SBONIIOLMS. AOHMOTECHHBIA CUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTaHMYECKUX.
DKCNEPUMEHTAIBHOE OATBEPKACHUE XUMHUUECKON SBOMOLMHA. HavanbHele 3Tansl
ounonornueckoi spomonuu. ['mnoreza PHK-mupa. ®opmupoBanne memMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHME NPOTOKIECTKHA. [IepBBIE KJIETKM M HMX 3BOJIIOLIHASL.
DOpPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

Pazeutue >xu3Hn Ha 3emje no s3paM U nepuonam. Karapxei. Apxelickas u
nporepo3oiickas apbl. [laneo3olickas spa W €€ NEPUOABI KEMOPHUUCKUH,
OPAOBUKCKHH, CUITYPUNUCKIN, TEBOHCKUI, KAMEHHOYTOJILHEBIN, IEPMCKHUN.

Meso3oiickas 3pa U €€ NePUOabl: TPHACOBBIN, FOPCKUIA, METTOBOA.

Kaiino3o¥ickas 3pa u €€ nepuoIbl: MMAJICOT€HOBBI, HEOT€HOBBIN,
AHTPOIOTEHOBBIA.

XapakTepucTuKa KIuMara U T€OJIOTMYECKMX NpoueccoB. OCHOBHBIE 3Tallbl
SBOJIFOLMHM PACTUTENBHOIO M SKABOTHOTO MUPAa. ApoMOpQo3bl y PaCTeHHA H
JKUBOTHBIX. [ [0sIBTICHUE, PACUBET U BBIMUPAHUE TPYII KMBBIX OPTaHU3MOB.

CucremMa OpPraHMyecKOro Mupa Kak OTPOKEHHE OJBOMOUMHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOIOLMS YEJIOBEKA. AHTPOIIOJIONUs KaK Hayka. PasBuTue nmpeacraBieHuii o
MPOUCXOXKICHUM 4YeJIOBEKa. MeToapl u3ydyeHus aHtponoreHe3a. CXOoAcTBa H
pa3nuuMs YE€I0BEKA M KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JBwxymme — cwibl  (dakrtopel)  anTponoreHe3a.  HacnencTtBeHHas
W3MECHUMBOCTh W  €CTECTBEHHBI OTOOp. OOlIEeCTBEHHBIH 00pa3  KHU3HM,
M3TrOTOBJICHUE OPYIMI TPYJA, MBILICHUE, PEYD.

OCHOBHBIE CTAIMM U BETBH 3BOJIIOLMM YEIOBEKA: ABCTPAJIONMUTEKHU, YEnoBEK
yMmenblii, YenoBek npaMoxondimmii, YenoBek HeaHaepranbckuii, UYenosek
pa3yMHbId. HaxXxoJkuM MCKOMAGMBIX OCTaTKOB, BPEMsl CYLIECTBOBAHWS, OOIACTh
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY U



Yenoseueckue packl. OCHOBHBIE OOJTbIINE PaCHI: €BPOINECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioOMjHAs  (PKBATOpHAJIbHAs),  MOHIOJIOMIHAS
(a3uarcko-aMepuKaHckas).  UepTbl ~ MPUCHOCOOJICHHOCTH  MPEJACTABUTENCH
YEJIOBEYECKMX Pac K YCIOBHUSAM CYLIECTBOBAHMWS. EIWHCTBO YEIOBEUYECKMX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Peam, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cXembl: «Bo3nukHOBeHHEe COIHEUHOM CHUCTEMBI», «Pa3BuTuHE
OpraHMyeckoro Mupa», «PactutenbHas KIeTkay, <« KUBOTHas  KIETKay,
«I[TpokapuoTnueckas KieTka»y, «COBpEMEHHAs CHCTEMa OPraHMYECKOTO MHUPay,
«CpaBHCHHE AHATOMUYECKMX YEPT CTPOCHHS YEJIOBEKA W YEITOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJioBeKay, «JlpeBHeilume mroany, «Jlpesaue moaw», «llepBbie
COBPEMEHHBIC THOAW», «YETOBEUECKHE Pachl».

O6opynoBanue:  MyJsDKH «IIporcxokaeHHE YETOBEKa» (Or0CThI
ABCTPAJIONMTEKA, MUTEKAHTPONA, HEAHAECPTAblA, KPOMAHBbOHLA), CJIECNKA WA
U300paKEHUST KAMEHHBIX OPYAMH TEPBOOBITHOTO YENOBEKA (KaMHU-YOMIIEPHI,
pyOuna, ckpebna), reoxpoHojoruueckas Ttabmuna, Kosuiekius  «Dopmel
COXPAHHOCTH MCKOMAEMBIX KHBOTHBIX M PACTCHHID.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadoThI:

[TpakTuyeckas padora Ne 1. «M3yueHne MCKOMAeMBbIX OCTATKOB PAaCTCHUN W
YKUBOTHBIX B KOJUICKLIHSIX).

OKCKypcHsl «OBOJIOIKS OPraHM4ecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETYECKUI My3€Ei).

Tema 3. Opranu3msl 1 OKpY>KamOIIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1auv ¥ Pa3Aciibl SKOJIOTUU. METOMBI SKOJIOTUUECKUX
WCCIICIOBAHHI. DKOJOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHWsT OPraHW3MOB: BOJHAs, HA3€MHO-BO3YINHAS, MOYBEHHAS,
BHYTPUOPraHU3MEHHAS.

Okonorndeckue (¢akropel. Knmaccupukanus 3KOIOTHYECKMX —(AKTOPOB:
abuoTnyeckne, OWOTHYECKHE M AHTPONOrcHHbIE. JIEHCTBHE HKOJOTUYECKUX
(haKTOPOB HA OPraHU3MBI.

AOunoTndeckue (PakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DoTONEproOAn3M.
[IpucnocoOneHnst  OpraHM3MOB K JCHCTBUIO  a0MOTMYECKUX  (PAKTOPOB.
buonornyeckue puTMel.

buotnueckne  ¢dakropel.  Buabel  OMOTMYECKMX ~ B3aMMOACHCTBHMIA:
KOHKYPEHLHUS, XUIIHUYECTBO, CUMOMO03 U €ro (opmel. [lapazutusm, koomeparus,
MYTyaJIi3M, KOMMEHCAIM3M (KBApPTUPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaYeHWE OWOTHYECKHX B3aUMOJCHCTBHI Ui CYLIECTBOBAHHS



OpPraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPaKTEPUCTUKU Momyjsiuud. (OCHOBHBIE TOKa3aTesu
HOMYJISIUN:  YUCIECHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTh, MPUPOCT,
murpaius. J[mHaMmka YuCcIEHHOCTH MOMYJISIIAU U €€ PErYJIsLUs.

JlemoHcTpanum:

[Toprpetsr: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuubl u cxembl: kapta «I[Ipuponnsie 30HBI 3emin», «Cpenbl oOUTaHMS
opranusamoBy, «®oronepuogusmy, «llomynsauuny, «3aKOHOMEPHOCTH POCTa
YUCJACHHOCTU MOy UHPY30pUU-Ty Penbkny, «[luiessie nenmy.

JlaGopaTopHbIe 1 NPaKTHYeCKHE Pa0OThI:

JlabGoparopHas pabota Ne 3. «Mopdosornueckre 0COOCHHOCTH PACTCHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaGoparopHas padota No 4. «BiusHue cBeTa HA POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktuueckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYJISILANA Pa3HBIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHe CHCTEMBI.

Coo0uiecTBO OpraHm3MoB - OwmoneHo3. CTPYKTypsl OMOLEHO3a: BHAOBA,
NPOCTPAHCTBECHHAs, Tpoduueckas (muuieBas). Bunabl-nomuHantel. CBsi3M B
OHOLEHO3E.

OKonoruveckne cuctemMel (3kocuctemsl). [lonsTue 00 3KocHcTEME U
ouoreoiieHo3e. OYHKIMOHATBHBIE KOMITIOHEHThI SKOCUCTEMBI: OPOAYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEMIECTB U MOTOK PHEPIUU B IKOCUCTEME.
Tpoduyeckue (MUIEBBIC) YPOBHU SKOCUCTEMBL. [I1ieBbIe nienu u ceTu. OCHOBHBIE
NoKa3aTeid SKOCUCTEMBI: OuoMacca, MPOAYKIMS. OKOJIOTMYECKHE MUPAMUIbL:

OPOAYKIMH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsiius, pa3Butue. CyKUECCHs.

[TpupoHBIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WM [IUPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ 3KOCHUCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
Buonorndeckoe u X03sHCTBEHHOE 3HAUEHUE arPOSKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCTOWUMBOCTH BKOCUCTEM. COXpaHEHUE
OMOJIOTUUYECKOTO pa3zHoo0pasus Ha 3emIie.

Yuenne B. U. Bepnanckoro o omocdepe. I'paHuiipl, coCTaB U CTPYKTypa
ouochepbl. Kupoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Omocephl Kak
ro0aibHOM  AKOCUCTEMBbI. J[MHaMUYeckoe paBHOBecHE W oOpaTHas CBs3b B
ounocdepe.

KpyroBopoTsl BELIECTB U OMOT€OXUMHUYECKUE IIUKIIBI DJIEMEHTOB (YIJIEpoa,
a30Ta). 30HAIbHOCTL OMoC(epbl. OCHOBHBIC OMOMBI CYIIIH.

YenoreuecTBO B OMocdepe 3emiin. AHTPOITOTCHHBIE U3MEHEHUS B Orocdepe.



['oGanbHbIC S3KOTOTUYECKUE TPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOIBI 11 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpa3Ksi Kak OCHOBA YCTOWUYMBOCTH OMocgepbl. OCHOBA PallMOHAIBHOTO
YOPaBJICHUST TPUPOJHBIMM pPECypcaMM W WX HCIOJNb30BaHUE. JOCTHXKEHUS
OMOJIOTHH U OXpaHa MPUPOBI.

JlemoHcTpanum:

[Toprpeter: A. JIxk. Tencmu, B. H. Cykaués, B. Y. Bepraackuii.

Tabmuupr 1 cxemsl: «l[IumeBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipupoansie cooOuiectBay, «llemu nuTaHusy, «OKOJOTMYECKas MUPAMHUIAY,
«buocdepa u yenopek», « IKOCUCTEMA IHPOKOTUCTBEHHOTO JiECa», « IKOCUCTEMA
XBOHHOrO  Jsecay, «buoneHo3 BomoémMa», «ArpoueHos», «lIpumepHsbie
AQHTPOTIOTCHHBIE ~ BO3JCHCTBUS Ha  NpUpoAy», «BaxHelmme WCTOYHUKH
3arpsi3HEHUsT BO3yXa W TPYHTOBBIX BOIY, «IlouBa - BakHEHIIas COCTABISAIOMIAS
ounochepb», «DakTopel Aerpagaunud nouBy», «llapHUKOBBIA >PPekT», «DaKTOPHI
PaZIMOAKTUBHOIO 3arps3HeHus Ouocdeprl»y, «OOmas crpyktypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ounochepe», «O30HOBBIA 3KpaH OHOCHEPHIY,
«Kpyrosopot yrnepoaa B duocheper», « KpyroBopot a3ora B Npupoaey.

OOopynoBaHue: MoOACHb-aNIUIMKaUUs « TunmyHble OMOLIEHO3B», TepOapuit
«PacturensHble coO0MECTBAY), KOUIEKIMK «bruoneHo3», « Bpeaurenu BaxHEHIINX
CEJIbCKOXO03SHCTBEHHBIX KYJBTYP», FepOapiy U KOJUICKIIMHA PACTCHUN W YKUBOTHBIX,
NPUHAUICKANIME K PA3HBIM 3KOJOTUYECKUM IPyNnaM OJHOTO BHAA,

Kpacnas kHura Poccuiickoii ®enepanuu, W300paXeHHs OXPAHSIEMBIX BHJIOB
PacTEHH 1 )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA ITPOIPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CormacHo ®I'OC COO, ycraHaBIMBarOTCS TPeOOBaHUS K pe3ysibTaTam
OCBOCHHS  OOYyYalIMMKCS  MPOrpaMM  CpPeAHero  oomiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B crpykType TWYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpeaMera «bHOoorusy
BBIICTICHBI CJICAYIOMIME COCTABJISIOIIME. OCO3HAHME OOYYAIOIIMMHUCS POCCUHCKOHN
IPAKIAHCKON MIEHTHUYHOCTU - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOOMPEACIICHUIO, HAIAYME MOTHMBAUMM K  OOyYEHWI0  OHMOJIOTruM,
LEJICHAMTPABJICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHWHA JMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTCH M MCTOPHYECKUX TPAAUMUMA pa3BUTHS OHOJIOTMYECKOTO
3HAHUSI, TOTOBHOCTh U CHOCOOHOCTh OOYHYAKOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIBHOCTA  [IEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMHU, MPUCYILAMHU CUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHMsl, HAJIMYME DKOJIOTMYECKOTO  MPABOCO3HAHWS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH JKU3HECHHBIC TJIAHBI.

JIMYHOCTHBIE PE3yNIbTATHl OCBOCHUSA IpeaMeTa «bHoNorus» AOCTUTarOTCs B
€AMHCTBE Y4YeOHOH M BOCHUTATENBHOW JCATETBHOCTH B  COOTBETCTBHM €
TPAAULIMOHHBIMUA POCCUMCKUMHU COLMOKYIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO -
HPABCTBEHHBIMU LICHHOCTSIMH, MPUHATHIMA B OOLIECTBE MpPAaBHJIAMU W HOPMAaMH
NOBEICHUS M CHOOCOOCTBYIOT MPOLIECCAM CAMOIMO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHsA, PAa3BUTHA BHYTPEHHEW TMO3ULMU JIMYHOCTH, MATPUOTHU3MA,
VBOKEHUS K 3aKOHY M IMPABOMOPAIKY, YEJIOBEKY TPyda U CTapLIEMy ITOKOJIEHHIO,
B3aMMHOIO YB@OKEHUs, OCPEKHOrO OTHOLICHWS K KYJBTYPHOMY HACICAHNI0 W
TpaguUMsIM MHOTOHALMOHAIBHOrO Hapoaa Poccwuiickoit denepaumu, NMpUpoae
OKPY>KaroIIe cpeae.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHSA yueOHOro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh O0YYAROIIMXCS PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMEH JIMYHOCTH, CUCTEMOW LEHHOCTHBIX
OpUEHTALMMA, TO3UTHBHBIX  BHYTPEHHHUX  YOESKICHWH,  COOTBETCTBYIOLIMX
TPAIMLMOHHBIM LIEHHOCTSM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OMBITA U ONBITA ACATEIBHOCTH B IPOLECCE peanu3alii OCHOBHBIX HaIpaBJIEHUN
BOCIIUTATENIBHON AEATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpamaaHcKoro BOCIMTAHHS:

c(OPMUPOBAHHOCTH TPAKIAHCKON NO3UIMKM 00YUYAIOIIETOCs KaK AKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 OOIIECTRA,



OCO3HAHWE CBOMX KOHCTUTYLMOHHBIX MpPaB W OOS3aHHOCTEH, YBaKECHUE
3aKOHA U MPaBOIOpsIKa;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATEIBHOCTH TP CO3JaHUH
y4eOHBIX MPOEKTOB, PEUICHUH yYE€OHBIX M MO3HABATEIbHBIX 3a7a4, BBITOJIHCHUH
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3UIUI0 TO OTHOIICHHUID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMEHUE YUYUTHIBATH B CBOUX JECHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJEH C pa3HbIMU YOCKICHUSIMH, KYJbTYPHBIMUA [ICHHOCTSIMH W
COLIMAIIBHBIM TTOJIOYKEHUEM

FOTOBHOCTb K COTPYAHHUYECTBY B IMIPOLECCE COBMECTHOIO BBITOJIHEHUS
y4eOHBIX, [MO3HABATEJIBHBIX W  MCCICIOBATEIBCKUX 3aJa4, YBAKHUTEIBHOTO
OTHOIICHUST K MHEHHUIO ONNOHEHTOB NpPHU OOCYXKIEHUM CHOPHBIX BOIMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

FOTOBHOCTH K TYMAHUTAPHON W BOJOHTEPCKOM ACATENBHOCTH,

2) maTpHOTHYECKOro BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUIICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
[aTpUOTU3Ma, YBAOKEHHWSA K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropnoctu 3a cBOWM Kpaid, CBOK POHMHY, CBOM A3BIK U KYJIBTYPY, OPOLILIOE
W HACTOsLLEe MHOTOHAIMOHATIBHOIO Hapoaa Pocenn,

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEAUIO U MMAMATHUKAM TPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OLICHUBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMM, MMOHUMAHUS 3HAUEHUS OMOJIOTMM B TO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO OOLICCTRA,

uaciHas yOeKIEHHOCTb, TOTOBHOCTh K CHYKEHHIO M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHHMSI: OCO3HAHKUE TYXOBHBIX

LIEHHOCTEN POCCUICKOro Hapo1a;, CPOPMUPOBAHHOCTh HPABCTBEHHOTO

CO3HAHMSI, STUYECKOr0 MOBEACHHUS, CIIOCOOHOCTD OLIEHUBATH CUTYALUIO U

MPUHUMATE OCO3HAHHBIE PELICHHUS,

OPUEHTUPYACH HA MOPATBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJIA B MOCTPOECHUE YCTOMUMBOTO OyAyLIETO;
OTBETCTBEHHOE OTHOLLIEHHUE K CBOUM POAUTENAM, CO3JaHAIO CEMBHA HA OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;,

4) 3CTEeTU4eCKOro BOCIIUTAHUS:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIHOYAsS 3CTETUKY OBITA, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY A, OOMIECTBCHHBIX OTHOIICHHUIA;



NOHMMAHWE SYMOLIMOHAIBHOTO BO3ACHCTBHSI )KUBOM MPUPOIBI U €€ LEHHOCTH,

TFOTOBHOCTh K CAMOBBIPOKEHHIO B PAa3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) pusnueckoro BocnuTaHus, GopMHUPOBAHHS KYJIbTYPbI 3A0POBbS H
IMOLHMOHAIBHOIO 0JIArONOJYYHs:

MOHUMAHUE M Ppeanm3aiysi 37A0pOoBOro W 0Oe30macHoro olpasa JKU3HU
(310pOBOE  MHUTaHWE, COONMIOACHHE TUTMEHWYECKHX TMpPaBWI W HOPM,
cOATaHCUPOBAHHBIA PEXKAM 3aHITHA W OTABIXA, peryjspHas (u3nueckas
AKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHWS K
COOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTH MpPaBWJI WHIUBUAYATBHOTO W KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHWE TOCIEACTBHA W HEMPHATHS BPEIHBIX MPUBBIYCK (yHNOTPeOICHUsS
AJIKOT0J1s, HAPKOTHKOB, KYPEHHUS ),

6) TPya0BOIro BOCIIMTAHHS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MacTEPCTBA, TPYAOTO0HE;

FOTOBHOCTh K AKTHBHON JEATEIBHOCTH TEXHOJOTHMYECKON W COLUAIBHOU
HAMPABJIEHHOCTH, CNOCOOHOCTh MHULMUPOBATH, TUIAHUPOBATh MU CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JESATEIbHOCTB;

MHTEPEC K pa3iuuHbiM cepam npoPeCCHOHATBHON ACITENBHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBLIA BBHIOOp Oyaymield mnpodeccuu W peaau30BbIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K 00pa3oBaHUIO M CcamMmo00pa3oBaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KO0JIOTHYECKOr0 BOCIIUTAHUSA:

SKOJIOTMYECKHA LEIeCO00pa3HOE OTHOWIEHWE K NPHPOJAE KAK MCTOYHHMKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS,

NOBBILICHUE YPOBHS JKOJIOTMYECKOW KyJIBTYpbl. TPHOOPETEHUE OMNbITA
IUIAHAPOBAHKS TOCTYNKOB W OLCHKM WX BO3MOXHBIX MOCHECACTBUN  AJIs
OKPY>KaroIEN CPEaBI,

OCO3HAHWE TJO0ATBHOIO XapakTepa SKOJOTMYECKHX MpoOJeM M MyTeH WX
peleHus;

CHOCOOHOCTh MCHOJIb30BaTh MPUOOPETaEMbIE TPH HM3YyYECHUM OWOJIOTUHU
3HAHWSIT M YMEHHS TPU PEHICHHH TMPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM
OPUPOJIONOIB30BAHUEM  (COONMIOACHUE  TPAaBHJA  TMOBEACHHS B MPUPOJE,
HANPABJICHHBIX HA COXPAHCHHWE PABHOBECHS B HKOCUCTEMAX, OXPAaHY BHUJOB,
3KOCUCTEM, OMOCHEPHI);

AKTUBHOE  HEMPUATHE JCUCTBUN, TMPUHOCAIIAX BPEH  OKPYKAKOIIEH
OPUPOJHOM Cpele, YMEHHE MPOrHO3MPOBATh HEOIArOMPHUITHBIE SKOJIOTMYECKHE



NOCTIEACTBHS MPEANPUHUMAEMBIX ICHCTBUI U MPEAOTBPAIIATh UX;

HAJIMYME PA3BUTOIO SKOJOTUUYECKOTO MBILIIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITA JESITEbHOCTH SKOJIOTHYECKOH HAaNPAaBJIEHHOCTH, YMCHHSI
PYKOBOJCTBOBATECI MMM B IO3HABATEIIbHON, KOMMYHMKATHBHOW W COLMAIBLHOMN
NPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON ACATEIbHOCTH SKOJIOTMUECKOH
HAMPABJICHHOCTH,

8) HeHHOCTH HAYYHOI0 O3HAHMS:

Cc()OPMUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HAYKM M OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO HA TUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOW M YMTATENBCKON KYJIbTYPBl KaK CPEICTBa
B3aMMOJCHCTBHS MEKY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHUE Cchelu(pUK OHOJIOTUM KaK HayKh, OCO3HAHWS €€ POJu B
(OpPMUPOBAHNM PALMOHAIILHOTO HAYYHOI'O MBILIUICHHS, CO3/JaHWHU LEJOCTHOIO
OPEICTaBICHUS 00 OKPY)KAKIIEM MHUPE KaKk O €AMHCTBE NPUPOJbI, YETOBEKA W
oOuiecTBa, B TO3HAHMM NPHUPOJHBIX 3aKOHOMEPHOCTEH W peuieHHH npodiieM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOSXKAEHHOCT B 3HQUMMOCTH OMOJIOTMM [UIsl COBPEMEHHON LIMBHIM3ALUN:
00ECeYeHUsT HOBOIO YPOBHSI PA3BUTHS MEIWUMHBI, CO3/JAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHHA, CHOCOOHBIX  PEIIATh  PECYPCHBIE  MPOOJIEMBI  PA3BUTHS
YeJI0OBEYECTBA, MOMCKA MyTEH BBIXOAA U3 TIIO0AIBHBIX SKOJOTHYECKHX MPOOJIEM U
o0ecrnedeHust IeEPExXoaa K YCTOHYMBOMY Pa3BUTHIO, PALMOHATIBHOMY
UCMOJb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJIYYCHHH OWOJIOTMYECKMX 3HAHUN B LEAX
NOBBILICHHWST OOIIEH  KyJNbTYpBl, €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH, KakK
COCTaBHOM 4YacTu (PYHKIMOHATBHOW TPAMOTHOCTH OOyYArOIIMXCs, (POpMUPYEMON
PUA U3YYCHHH OMOJIOTHH,

NOHMMAHWE CYLIHOCTH METOJOB MMO3HAHWS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIMOCOOHOCTH WCHOJB30BaTh TMONy4YacMble 3HAHUS JUIS aHalW3a W
OOBSICHEHMSI SBJICHUH OKPY’KAKOLIEr0 MUPA M MPOUCXOIAIINX B HEM HM3MECHEHHIA,
YMEHHME JejlaTb OOOCHOBAHHBIC 3aKJIFOYCHUST HA OCHOBE HAy4HbIX (PAKTOB M
UMEIOIIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENBHO MCIOJIB30BATh OMONOTMYECKHE 3HAHUS IS
peteHust npodJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHWE IICHHOCTH HAy4HOH NEATENBHOCTH, FOTOBHOCTH OCYIICCTBIISATH
NPOEKTHYIO M HCCIIEA0BATENBCKYIO IEATEIBHOCTD UHAUBHAIYAJIHO U B TPYIINE,

FOTOBHOCTb M CIOCOOHOCTH K  HEONPEPHIBHOMY  OOpa30OBaHUIO U
camM000pa30BaHUI0, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHWHA MO OHOJIOIMH B



COOTBCTCTBHHU C ) KU3HCHHBIMH HOTpe6HOCT$IMI/I.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHUs YYeOHOro mnpeamera «buonorus»
BKIIFOYAKOT: 3HAYUMbIC i1 (POPMHUPOBAHHUS MHUPOBO33PEHUST  O0YYarOIIUXCS
MEXIUCUMIUTMHAPHBIE (MEKIPEIAMETHBIE) OOIIECHAYYHBIC MOHATHUS, OTPAKAOLINE
LEJIOCTHOCTh HAYYHOM KapTWHBI MHpa M CHeUM(PUKY METOMO0B TO3HAHMI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BELIECTBO, SHEPIUs, SIBJICHHE, MPOLECC,
CUCTEMA, HAy4HbIi ()aKT, MPUHLMIL, TUHOTE3Q, 3AaKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHNE,  HAOMIOJAEHWE,  W3MEPEHHME,  DKCHOEPUMEHT W JOPYIHX),
VHUBEPCATIbHBIC YUYeOHBIE JCHCTBHS (MO3HABATENBHBIC, KOMMYHHUKATHBHBIC,

PETYJIITUBHBIC), 00ecneYnBaroOIIne (opmMupoBaHue (YHKLIMOHAIBHOH
IPaAMOTHOCTH W COLUMAIBHOH KOMIIETEHUMH OOYyYaroUMXCs, CIOCOOHOCTh
o0yyvarommxcst UCIOIB30BATh OCBOCHHBIC MEXKIACUUTUTAHAPHBIE,

MUPOBO33PEHUYECKME 3HAHUS W YHUBEPCAJIbHbIE Y4YeOHbIE  NCHCTBUS B
[T03HABATEIILHON W COLMAJIBHON IIPAKTHKE.

MeTanpeaMeTHbIE Pe3yabTaTbl OCBOCHWST MPOrPaMMbl CPEAHErO OOIIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

OsBnaaenue YHHBEPCAJbHBIMHA y4eOHbIMH NMO3HABATEJIbHBIMHU
JAeCTBHAMM:

1) 0a3oBbIe JIOTHYECKHE AEHCTBHA:

CaMOCTOSITENIbHO  (OpMYynMpOBaTH M AKTyaJIM3MPOBaTh  MpodIeEmMy,
paccMarpuBaTh €€ BCECTOPOHHE,

UCIOJIb30BaTh MNP OCBOCHUHM 3HAHWH MPUEMBI JIOTHUYECKOTO MBIILIEHUS
(aHanmM3a, CUHTE3a, CpaBHEHUS, Kiaccu(ukanu, 0000MEH s ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUH (BBIACIATh UX XAPAKTEPHbIE MPU3HAKKM, YCTAHABIIMBATH
CBSI3H C APYTUMU NOHSATHSIMHA ),

ONMPEACTATh LEAN ACATEIIbHOCTH, 33JaBas NApaMeTpbl M KPUTEPUU KX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACSITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS ISl OOBACHEHHS (PAKTOB W SIBJICHUH
JKABOM NIPUPOABI;

CTPOMTH JIOTHYECKHE PACCY>KICHUS (MHAYKTUBHBIE, JCIAYKTUBHBIC, IO
AQHAJIOTWM), BBISABIIATH 3aKOHOMEPHOCTH W MPOTUBOPEYMS B pPaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHITh  CXEMHO-MOJEIIbHBIE cpeactBa IS MPEACTABIICHUS
CYLICCTBEHHBIX CBSI3€i M OTHOLICHWH B M3y4YacMBIX OMOJIOTMUECKUX OOBEKTaX, a
TAK’)KE  MPOTMBOPEYMH  Pa3HOr0  POAA,  BBIABICHHBIX B PA3JIMUHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh TUIAH PEUICHHUS NPOOJEMBI C YYETOM aHAJIM3a MUMEIOLINXCS



MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLEHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPAMHUPOBaTh M BBINOJHATE pabOTy B YCJIOBHAX  PEATBHOrO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATUBHOE MBILIJICHUE MTPU PELICHAN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIEA0BATEILCKHE ACHCTBHS:

BJIAJICTh HABBIKAMH YUEOHO-UCCIEA0BATENBCKOM U MPOEKTHOMN AEATEIHOCTH,
HABBIKAMHU  pa3peuicHHuss MpoOieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 33124, TPUMEHEHHUIO
PA3JIAYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3IMYHbIE BHIBl JACATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHWS, €r0 WHTEPHPETALMH, MPEOOPA3OBAHUIO W TMPUMEHEHUIO B YUYCOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COMAIIBHBIX TPOEKTOB;

(OpMHUPOBATH HAYYHBIA THUI MBILUICHHS, BJIaJACTh HAYYHOU TEPMUHOJIOTHUEM,
KJIFOYEBBIMH MOHATHSAMHA U METOIAMU,

CTaBUTh W (QOpMyIMpoBaTh COOCTBEHHbBIC 3ada4d B 00pa30oBaTEIIbHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBA3M M aKTYaJUM3WpOBaTh 3ajaauvy,
BBIJIBUTaTh TUIOTE3Y €€ PEHICHWS, HAXOIUTh APTYMEHTHI IS JOKA3aTelIbCTBA
CBOMX YTBEPKICHUH, 3a4aBaTh MAPAMETPhl U KPUTEPUN PEILEHUS,

AQHAIM3MPOBATh TIOJYYEHHBIE B XOJC PEUICHWS 3aJaud  PE3yJbTarhl,
KPUTHYECKH OLEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHCHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT,
OCYILECTBIIATh LEJICHAPABIIEHHBINA MOMCK MEPEHOCA CPENICTB U CIOCOO0B ACHCTBHS
B MPO(ECCUOHATIBHY IO CPEY;

YMETh MEPEHOCHTh 3HAHWS B TMO3HABATEIBHYIO M MPAKTUYECKYHO 00NacTh
YKU3HEEATEIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIACTEN; BBIIBUTATh
HOBBIE UJCH, TIPEIaraTh OPUTHHAIBHBIE TIOJXOAbl U PELICHHUS, CTABUTH MPOOIEMBI
W 3a71a4¥, TONYCKAIOIINE alTbTCPHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PAIMYHBIX MCTOUYHUKAX MH(OPMALMHU (TEKCTE YUEOHOTO
nocoOus, HAYYHO-MONYJSPHOH JMTeparype, OHONOIMYECKHX CIIOBapsIX W
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B MHTEpHETE), aHaIM3MpOBAThH
WH(OPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABJICHUS, KPUTHYECKN OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTE;

(OopMyIUPOBATH 3aMPOCHl U MPUMEHSTHh Pa3JIMYHbIE METOMBI MPH MOUCKE W



otOope Omonorndyeckoil uHpopMalu, HEOOXOIUMOUN JI BBHIMOJTHEHUST YUYEOHBIX
3aj1ay;

npuoOpeTarb OMBIT HUCMOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPLICHCTBOBATH KYJIBTYPY AaKTUBHOTO MCIMOJBb30BAHUS PAITAYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTHMAJbHYHO  (OPMY  MPEACTABIICHUS
OHoNOruuecKoi HHPopMaLK (CXeMbl, rpaQUKy, AUArpaMMBbl, TAOJIULbI, PUCYHKH U

Apyroe);
UCMOJIb30BaTh HAYYHBIA SI3bIK B KAQUECTBE CPEACTBA MNpH pabore ¢
OMOJNIOrMYECKON HHPOPMALIHCH: OPUMCEHATHh XUMHYECKHE, (PUBHUECKUE U

MAaTEMaTHYECKAE 3HAKW W CUMBOJIBI, (hopMyiibl, abOpeBHAaTypy, HOMEHKIATYPY,
UCMOJb30BaTh M NPEeOOpa3oOBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CPEACTBA
HArJSAHOCTH,

BIAJACTh  HABBIKAMM  pPACloO3HABaHUS W 3al0UThl  HMH(pOpMaLMH,
WH(OPMaMOHHON 0E€30MaCHOCTH JTUYHOCTH.

OBnageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMM:

1) oOmenue:

OCYILIECTBISATH KOMMYHHKALMK BO BCEX CPepax >KM3HU, AKTUBHO y4aCTBOBATh
B JAMAJIOTE WM AMCKYCCUHW MO CYLIECTBY O0CY:KIAacMOil TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATH CYKACHHUS OTHOCHTEIBHO BBIMOJHECHUS MNPEIIaracMoin
34124, YUYATHIBATH UHTEPECHl M COTJIACOBAHHOCTh MO3MLMNA IPYIHMX YYACTHUKOB
JMaJIora Wik JUCKYCCHH ),

pacro3HaBaTh HEBEpOAJIbHbIE CPEACTBA OOLICHUS, NOHMMATh 3HAYCHUE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHMS KOH(MIMKTHBIX CHUTYALWW,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BIAJCTh PA3TUYHBIMU criocoOamMu OOLICHHS M B3aMMOJCHCTBHS, TTOHMMATh
HAMEPEHUS APYTUX JIFOJEH, MPOSIBIISATh YBAKUTEIBHOE OTHOLICHUE K COOECEIHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHSI C WCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeECTHAasl AeSITEIbHOCTD:

NOHMMATh W MCMOJIb30BaTh MPEUMYINECTBA KOMAHAHON W WHIMBUAYAIBHON
paboThI TP PEMICHUM OMOJIOTHYECKONW MTPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BBIOMpATh TEMATHKY M METOABl COBMECTHBIX ACHCTBHHA C Y4ETOM OOMIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,

OPUHAMATH  LIEJIM  COBMECTHOM  JCATENBbHOCTH, OPraHu30BbIBaTh W
KOOPAWHHUPOBATH JCHCTBHAS IO €€ NOCTH)KEHHUIO. COCTABJIATH IUUIAH JICHCTBU,
paclpeAcisaTh poJid C YYETOM MHEHMH YYAaCTHUKOB, OOCY>KIAThb PE3YJIBTATHI



COBMECTHO# paboTHlI,

OLICHMBATh KA4ECTBO CBOEr0 BKIAJAA M KAKIAONO YYaCTHUKA KOMAaHIbl B
OOLIMid pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeaiaraTb HOBBIE TNPOEKTHI, OLEHWUBATH MIAEH C TO3WLUKAKA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIATh NO3UTUBHOE CTPATETHUECKOE TOBEACHUE B PA3ITMYHBIX
CUTYyaUUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.
OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranu3anmsi:

UCMOJIb30BaTh OWOJIOTMYECKUE 3HAHWS IS BBISIBJICHHS OPOOJIIEM H HX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CUTYAlLHX;

BBIOMpaTh HA OCHOBE OWOJIOTMYECKHX 3HAHWN LENEBbIE W CMBICIOBBIE
YCTAQHOBKM B CBOMX JCHCTBUAX M IOCTYIKAX IO OTHOLICHUIO K KMBOW NMPUPOLE,
CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYIKAOLLIHUX;

CAMOCTOSTENILHO OCYIIECTBIIATh MMO3HABATENBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOIEMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4d B 00pa30oBaTEIbHOM
JNEATENBHOCTU U YKU3HEHHBIX CUTYALUSX;

CaMOCTOSITENIEHO COCTABJIATH IJIaH PELICHUS MPOOJIEMBI C YUETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPEIMOUYTCHUIA;, 1aBaTh
OLICHKY HOBBIM CUTYallUsIM;

pacIMpsaTh paAMKK YY€OHOTO MPEAMETA HA OCHOBE JIMUHBIX MTPEANOUTECHUH;
JeNIaTh OCO3HAHHBINA BEIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 34
pELICHHE;

OLICHUBATh MPHOOPETEHHBIN OMBIT;

crocoOCTBOBAaTh (POPMUPOBAHWIO W TMPOSBIICHUIO IIMPOKOW HJPYyAWLIAN B
pa3HBIX O0NACTAX 3HAHWH, TOCTOSHHO NOBBILIATH CBOW OOpa30BATENbHBIN U
KyJbTYPHBIA YPOBEHB.

2) CaMOKOHTPOJIb:

JABAaTh OLECHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B NEATEIBHOCTD,
OLICHMBATbh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIAJACTh  HABBIKAMH  [O3HABATENBHOW  pE(IEKCMM  KAaK  OCO3HAHUS
COBEPIIAEMBIX JACHCTBUHA M MBICIMTENBHBIX MPOLECCOB, WX PE3YJIbTATOB H
OCHOBAHM, MCNOJIL30BATh NPUEMBI PEQUICKCUM U OLCHKM CHTYyalllH, BbIOOpa
BEPHOTI'0 PELICHUS,

YMETh OLEHMBATh PHUCKM M CBOCBPEMEHHO NPHUHUMATH PELICHHUS IO WX
CHUKECHUIO,

NPUHUMATh MOTHMBbI M ApPryMEHTHl JPYTUX NPU AHAIM3E PE3YJbTATOB
NEATENBHOCTH,



3) npuHsiTHe ce0st U APyIrux:

OPUHAMATH ce0sl, MOHMMAas CBOM HEJAOCTATKH U TOCTOMHCTBA,

NPUHUMATh MOTHMBBI WM ApPryMEHTHl JPYTMX MPH AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIAOKH;

pPa3BUBATH CIOCOOHOCTH MOHUMATh MUP € TTO3ULMK JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTarbl O0cBOeHWs mporpammbel COO mo OWoOnOruM Ha
0a30BOM YPOBHE BKJIKOYAKOT crielMPUUecKre s yueOHoro npeamera «bruonorus»
HAYYHBIC 3HAHMSI, YMEHUS U CHOCOOBI JCHCTBHIA MO OCBOCHUIO, MHTEPIPETALIMA U
npeoOpa3OBaHUIO0 3HAHWH, BHJIBI ACATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHWS W
NPUMEHECHUIO 3HAHWH B PA3JIMYHBIX YUYECOHBIX CHUTYalMsIX, a TAKXKE B PEAIBHBIX
JKU3HECHHBIX CHUTyallMsIX, CBSI3aHHBIX ¢ OWonorueid. B mporpamme mnpeaMeTHbie
PE3yAbTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[IpenMeTHbIE pe3ysibTaThl OCBOCHHs ydeOHOro mpeamera «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTH 3HAHHWI O MECTE M POJI OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMM COBPEMEHHOW E€CTECTBEHHO -
HAYYHOH KapTHMHBI MHpPAa M HAYYHOIO MHPOBO33PEHUS, O BKJIAJIE POCCHHCKHX W
3apyOC)KHBIX  YYEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTUM, (PYHKIMOHAIBHOM
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PACKpbIBAaTh COJACPXKAHWE OMOJOTUYECKMX TEPMHUHOB W TOHSATHI:
KU3Hb, KJIETKA, OpraHu3M, MeTadoau3M (OOMEH BEIIECTB WM MPEBPALICHUE
SHEPruM), TOMEOCTA3 (CAMOPETYJISALMs), YPOBHEBAs OPraHu3alusl >KUBBIX CHUCTEM,
CaMOBOCIPOM3BEICHUE (PEMPOAYKIMS ), HACIIEACTBEHHOCTh, H3MEHUUBOCTD, POCT U
Pa3BUTHE;

YMEHHE M31arate OHOJOTMYECKHE TeopuH (KIETOYHAs, XPOMOCOMHAs,
MYyTaUMOHHAs, UEHTpalbHas [O0rMa MOJEKYJIsApHOW Owuonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoa) u yueHus (0 LeHTpax MHOrooOpasus u
NPOUCXOXKACHUS KyJbTYpHbIX pactennii H. Y. BaBunosa), onpeaensars rpaHuibl
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJACTh METOJAMHU HAYYHOTO MO3HAHUS B OMOJOTUU: HAONIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLICCCOB W SIBJICHWM, OpraHM3alus W IMPOBEACHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBHYKEHUE TUTIOTE3BI, BBISIBICHUE 3aBUCUMOCTH
MEXIY MCCICIYEMbIMU BEIMYAHAMHU, OOBSICHEHUE TMOJYUYECHHBIX PE3YJIbTATOB,
WCIOJb30BAHHBIX HAYYHBIX NOHATHIA, TEOPHI M 3aKOHOB, YMEHUE ACTATh BBIBOIbI
HA OCHOBAHWH IMOJIYYECHHBIX PE3YJIbTATOB,

YMEHHE BBIACTATH CYIIECTBEHHBIC MPU3HAKK BHPYCOB, KJIETOK MPOKApPUOT U



SYKapuOT, OJHOKJIETOYHBIX M MHOTOKJICTOUYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BELIECTB W MPEBPALIEHUS SHEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTHYECKOro OOMEHA, XEMOCHHTE3a, MUTO03a, MEH03a,
OIJIOJOTBOPEHHS, PA3MHOKEHUS, WHIUBUAYATBHOIO  PA3BUTHS  OpPraHu3Ma
(OHTOTEHE3),

YMECHHE TPHUMEHATh MOJYYEHHBIE 3HAHWS Ui OOBSCHEHHS] OMOIOTMYECKHX
MIPOLIECCOB M SIBJICHUH, [UIA MPUHATHUS NPAKTUYECKUX PEIICHUN B IMOBCEIHEBHOM
JKU3HU C LEenblo olecreueHHuss O€30MacCHOCTH CBOErO 3J0POBbS W 370POBbS
OKPY>KaIOIIUX JIHOJEH, COOMOACHHUSI HOPM T'PaMOTHOTO MOBEACHHS B OKPY>KArOIICH
OPUPOJHOM Cpele, MOHUMAHUE HEOOXOAMMOCTH WCHOJb30BAHUS JOCTHIKEHHUH
COBPEMEHHOM OHON0rNu 17} OMOTEXHOIOT A JUTS PAMOHAIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE pEIIaTh JJEMEHTAPHbIE TEHETHYECKUE 3aJaud Ha MOHO- U
IUTMOPUIHOE CKPEIIMBAHKUE, CUETUICHHOE HACIEAOBAHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKPEIUUBAHUS U1 MPEACKA3aHUsl HACIEAOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMCHHE BBIMOJHATE JTAOOPATOPHBIE M NPAKTHYECKHE PAdOTHI, COOMOIATH
npasusia npu padoTe ¢ y4eOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMECHHE KPUTHYECKH OLICHMBATh W HMHTEPIPETUPOBATHL HMHPOPMALMIO
OMOJIOTMYECKOTO  COAEPKaHMWs, BKIIOYANOMIYK [CEBJAOHAYYHBIC 3HAHUS U3
PA3IAYHBIX MCTOYHUKOB (CPEICTBA MACCOBOM MH(POPMALMK, HAYYHO-MOMYIISIPHBIE
MaTepUaibl), 3THYECKUE aCMEKThl COBPEMEHHBIX MCCIICIOBAHWA B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCbMEHHBIE W YCTHBIE COOOMICHWS,
000011ass OUOIOrMYECKY0 MH(POPMALIMIO U3 HECKOJIBKAX WCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[IpeaMeTHBIE pe3ysibTaThl OCBOCHHS y4eOHOTO mpeamera «buonorus» ¢ 11
Kiacce NOJDKHBI OTPAKATH:

c()OPMUPOBAHHOCTh 3HAHHWI O MECTE U POJIM OMOJIOTUM B CUCTEME HAYYHOTO
3HAHUSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHNH COBPEMEHHON €CTECTBEHHOHAY YHOMN
KapTUHBI MUPA W HAYYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUHCKUX U 3aPYOEIKHBIX
VUEHBIX-OUOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIUOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKA TS PELICHUS KU3HEHHBIX 3124,

YMEHHE PACKPBIBATh COACPKAHNE OMOIOTMYECKUX TEPMUHOB W MOHATHIA: BUJIL,
NOMYJISIKS, TEHO(OHH, SBOMIOLMS, IBMKYLIME CHIBl ((PAKTOPBI) SBONIOLMH,
NPUCIIOCOOJICHHOCTh OPraHu3MOB, BUA000PA30BAHHUE, IKOJIOTHUYECKUE (DAKTOPHI,
3KOCUCTEMA, NPOAYLUEHTHI, KOHCYMEHTbI, PEAYLEHTB, LENHA  NUTaHUS,
AKOJIOTUYECKas MUupamua, OMOreoneHo3, onochepa,

YMECHHE WM3Jaratb OWOJIOTHYECKWE TEOPHH (SBOMIONMOHHAs Teopus Y.



JlapBuHA, CUHTETHYECKAs TEOPUs DSBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonactea K. M. bapa, dyepenoBaHus TIIaBHBIX HAMPABICHANA WU
nyteid sBomonun A. H. Ceepuosa, yuenust o ouochepe B. U. Bepnaackoro),
OMPEIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIQJCTh METOJAMHM HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHHUE U
OMUCAHUE >KUBBIX CHCTEM, MPOLECCOB W SIBJICHWA, OpraHM3alus W IMPOBEACHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BHIIBM)KEHUE TUTIOTE3bI, BHISBICHUE 3aBUCMOCTH
MEXKIY MCCICIYEMbIMU BEIMYAHAMHU, OOBSICHEHUE TMOJYUYECHHBIX PE3YJIbTATOB,
UCTOJIb30BAHHBIX HAYUHBIX TOHSATHM, TEOPUI U 3aKOHOB, YMEHUE JENaTh BBHIBOJIbI
HA OCHOBAHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIJACIATh CYIIECTBEHHBIE TPU3HAKUW CTPOCHUS OMOJOTHYECKUX
OOBEKTOB:  BUJOB, MOMYJISLUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreOLEHO30B U IKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACJICICTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30oBaHUs, MPUCITOCOOJEHHOCTH
OPraHM3MOB, ACHCTBHS JKOJIOTMYECKHX (DAaKTOPOB HAa OPraHW3MBbL, TEPEHOCA
BEIIECTB M TMOTOKA HSHEPIUM B DKOCHUCTEMAX, AHTPOMOTECHHBIX HM3MECHEHUH B
JKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEWIECTB M OHOrCOXMMHYECKHX
LIUKJIOB B Onocdepe;

YMEHUE MPUMEHSATh MOJYUYEHHbIC 3HAHUS IJii OOBACHEHHUS OWOJOTMUYECKUX
MIPOLIECCOB M SIBJICHUH, JUIA NMPUHATHS NMPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOM
JKU3HU C Lenblo olecreueHHsl O€30MacCHOCTH CBOErO 3JI0POBbS W 370POBbS
OKPY>KaIOIIUX JIHOAEH, COOMOACHHUSI HOPM T'PaMOTHOTO MOBEACHHS B OKPY>KArOIICH
OPUPOJHOM Cpelie, MOHMMAHUE HEOOXOAMMOCTH WCHOJIb30BAHUS JTOCTHXKEHUIMA
COBPEMEHHOMH OMOJOTHH ISl PAMOHATILHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIaTh 3JIEMEHTAPHbIE OMOJOTMYECKUE 3a/Ja4M, COCTABIIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUN B HIKOCUCTEMAX (LICMTH IUTAHHUS ),

YMCHHE BBIMOJHATE JTAOOPATOPHBIE M MPaKTHYECKHE pPadoThl, COOMOAATH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMEHUE KPUTHYECKH OIICHMBAaTh W MHTEPHPETUPOBATH MH(POPMAIIUIO
OMOJIOTMYECKOTO  COAEPKaHMS, BKIIOYANMIYK [CEBJAOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX MCTOYHHUKOB (CPEACTBA MACCOBOW MH(pOpMAIMK, HAYYHO-MOMYJISPHbBIE
Marepuanbl),  paccMarpuBarh  TJ00AJbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULUIO,

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCBMEHHBIE W YCTHBIE COOOMICHWS,
0000111ass OMOJIOTUYECKY0 MH(POPMALMIO U3 HECKOJIBKUX HMCTOYHHMKOB, TPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOTHH.
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

buomnorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
apyrue /Tlox pen. Ilaceunnka B.B., AkuronepHoe o0mectBo «M3aarenscTBo
«ITpocsemienuer

* buosnorus, 11 knacc/ Ilaceunrik B.B., Kamenckuii A A., Pyonos A.M. u
apyrue /Tlox pen. Ilaceunnka B.B., AkuronepHoe o0mectBo «M3aarenscTBo
«ITpocseienue»

METOJNYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

[Tporpamma: [Iporpamma mo 6uoa0ruuM i 001Ie00PA30BATENBHBIX IKOJT
(cOopuuk buonorus. Paboune nporpammel. [IpeaMeTHas TuHAS y4eOHUKOB
«JIunus sxu3Hn». 10—11 knaccel: yued. mocobue s 001meo0pa3oBaTebHbIX.
opranu3aimii; 0a3oBblii ypoBeHb / B. B. Ilaceunuk, I'. . [1IBenos, T. M.
Edumosa. — M. : IIpocsenicane

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

1.JIaGoparopHsbIit mpakTukyM brojorus 6-11 knacc (yueOHOE SIEKTPOHHOE
uzaanue), PecnyOnukanckuii MynbTMeaAa HeHTp Mocksa. PecniyOnukaHckuii
MYJbTUMEINA LEHTP

2.OnekrponHas oudbmuoteka. [Ipoceemenue. MynpTumeanitHoe yueOHoe
nocooue M Ilpoceemenne MEJ/IMA

3.DH0C-IeHTP AMCTaHIIMOHHOTO oOpazoBanuss WWW. Km. ru /education
4. bonbpmas >HIMKIoNeaus Kupuina u Medoaus (37€KTpOHHOE yueOHOE
U3/IaHUE)

5. Anpeca caiitoB B MaTepHeTe http://edu. 1c.ru www.som.sio.ru

€MHAas KOJUIEKIHs LU (PPpoBBIX 00pa3oBaTEIbHBIX pecypcoB: http://school-
collection.edu.ru/.

www.bio.Iseptember. ru - ['azera «buonorusy «llepBoe ceHTIAOPsY;
www.nature.ru - HayYHble HOBOCTH Ononiorun; www.herba. msu.ru -
Ootannueckuii cepsep MI'Y;

WWW.INNT.ZOV.TU - CAIT ¢ TOCYIapPCTBEHHOM MHpopManein MuHucTepcTBa
[IPUPOIHBIX pecypcoB PD;

www.nrc.edu.tu/est/r4/ - buonornueckas kKapTuHa MUpPA.
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