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MNOSICHUTEJIBHAS 3AIIMCKA
[Tpu pa3zpaboTke mporpaMmsbl M0 OMOJOTHH TEOPETUYECKYIO OCHOBY JUIsl OMpPENETICHUs MOAXOI0B K

bopMHpOBaHHIO colepxkaHUA ydeOHoro mpeamera «buosorus» CcocTaBWIN:  KOHLENTYaJlbHbIE
nonoxenuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH LIEJIeH, COJEp)KaHMs, PE3YyIbTaTOB OOy4YEHHUS W
TpeOOBaHUN K YPOBHIO IOATOTOBKM BBIMYCKHUKOB, IOJOXKEHUS 00 OOMX LEeIsX M NPUHLMIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI cpelHero obmero obpasoBanus B Poccuiickoit
denepanyn, a TaKKe MOJOKEHUS O crienupuKe OMOJIOTHH, €€ 3HAUCHUH B MIO3HAHUH )KUBOW MPHUPOJBI U
o0ecrieyeHnn CyIIECTBOBaHMS 4elloBeueckoro oobmectBa. CorimacHO Ha3BaHHBIM — MOJIOXKCHHUSM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH MTPOrPAaMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no 6uosioruu AaéT npeacTaBlIeHue o LesIX, 00 001el cTpaTernu o0y4eHus, BOCOUTaHUSA U

pa3BUTHs OOYdYarOUIMXCS CpeAcTBaMHU ydyeOHoro mnpenmera «buosorusy, omnpenenser o00s3aTelbHOE
IIPEIMETHOE COZACpKAHUE, €ro CTPYKTYPY, PACIpEAEICHUE IO pa3fenaM M TeMaM, PEKOMEHIyEMYIO
[I0CJIeI0BATENbHOCTh U3YyUEHHs yUeOHOro MaTepualia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKH 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00ydaronIXCsl.
B mporpamme mo OHONOTMHM TaK)Ke YUYUTHIBAIOTCS TPeOOBAaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M TPEAMETHBIM pe3yiibTaTaM 0O0y4deHHs B ()OPMHPOBAHWU OCHOBHBIX BHJOB Y4E€OHO-
MO3HABATEIBHON  JIeATENbHOCTH/YIEOHBIX JEHCTBHI OOYdYaAIONIMXCS 1O OCBOGHHUIO COJIEpIKaHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme mno Ouosnorum (10-11 xmaccel, 0a30Bblii ypOBEHb) peaqU30BaH MPUHIIMII
IIPEEMCTBEHHOCTU B U3y4€HUH OHOJIOruH, Oiaroiapst 4eMy B Hel IPOCMaTpUBAETCs HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHMsI, IEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, SKOJOI'MYECKOI'O MBILIUIEHUS, MPEICTaBIEHUN O 370pOBOM 00pase *XHU3HU U
Oepe’)KHBIM OTHOIICHHEM K OKpyKaromeid mnpuponHoi cpexe. [lostomy Hapsmy ¢ HU3ydeHUEM
0011e0MO0JIOTMYECKUX TEOPHid, a TaK)KE€ 3HAHUN O CTPOEHHUH >KUBBIX CHCTEM PAa3HOrO paHra M CYLIHOCTHU
OCHOBHBIX TMPOTEKAIOIIMX B HHUX IMPOLECCOB B IporpamMme IO OHOJOTMM YJEIEHO BHHMMAaHUE
WCIOJIb30BAHUIO MOJIYYEHHBIX 3HAaHUUN B MOBCEAHEBHOW KU3HU JJISl pELICHMsI IPUKJIAJHbIX 33]a4, B TOM
yuciae:  NpOQUIAKTUKU  HACHEACTBEHHBIX  3a00JIeBaHMIl  4YeloBeKa,  MEIUKO-T€HETHYECKOIo
KOHCYJIbTUPOBAHMsI, OOOCHOBAaHMS 3KOJOIMYECKH IIeJIeCOO0Pa3HOro TOBEJACHUS B OKpYXKarolei
IIPUPOJHON CpeJie, aHaJIM3a BIUSHUS XO35IICTBEHHON JEATEIBHOCTH Y€JI0BEKA HAa COCTOSIHUE ITPUPOIHBIX
U MCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHHE BHUMaHMsI K MPUKIIAJHON HANPaBIEHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUeHUs] YCJIOBUW JJsi pEIIeHHUs OJHOW U3
aKTyaJIbHBIX 3aJa4 IIKOJIbHOIO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas mpeanoaaraeT GopMupoBaHue y
oOyyaroluxcsi CHOCOOHOCTH  aJanTHpPOBaThCSl K  M3MEHEHUSM JTUHAMHUYHO  Pa3BUBAIOILErocs
COBPEMEHHOT0 MHpA.

buonorus Ha ypoBHE cpeaHero oomero oopa3zoBaHMs 3aHMMaeT BakHoe MecTo. OHa obecrieunBaeT
¢dbopmupoBaHUEe y OOYdYaIOUIMXCS MPEACTABICHUH O HAyYHOM KapTHHE MMpa, paclIupseT ¥ o0oOuaer
3HaHUA O >KMBOW NPUPOJE, €€ OTIIMUYUTENIBHBIX NPU3HAKAX — YPOBHEBOH OpraHU3allMy U 3BOJIOLUM,
CO3/A€T YCIIOBHSI JJIsi: TIO3HAHUS 3aKOHOB JKMBOW MpHPOJIBL, (HOpMUpPOBaHHUA (PYHKIMOHAIBHOM
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 W 0Oe30macHoro o6pa3a KH3HH, 3KOJIOIMYECKOrO MBIIUICHUS,
LIEHHOCTHOTO OTHOILIEHUS K )KHBOW MPHUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXkKe JUIsl pelIeHHs BOCHUTATEIbHBIX M Pa3BUBAIOIIMX 3aJad
cpemHero o6miero oOpa3oBaHWs, colanu3anuu oOydaronuxcs. M3ydenwe OmoioruM oOecredrBaeT
ycioBUsl 111 GOPMHUPOBAHUS MHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMAILMOHHBIX HABBIKOB,
ACTETUYECKON KyJIbTYpBI, CIOCOOCTBYET MHTErPAllMM OWOJIOTMYECKUX 3HAHUW C TMPEICTABICHUSIMH W3
APYruX y4eOHBIX MpPEIMETOB, B YACTHOCTH, (U3MKU, XUMHUHM M reorpaduu. HazBaHHbIe MOJOXKEHUS O
npeJHasHauYeHUH y4eOHOro mpeamera «bHOMOrus» COCTaBWIM OCHOBY JUISL ONpPEIENCHHs MOAXO0J0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €TI0 CO/ICPIKAHUS, IIPECTABICHHOTO B IPOrpaMMe Mo OMOIOTHH.

OT100p coxepxkanust ydeOHoro npeamera «buosorus» Ha 6a30BOM YpPOBHE OCYHIECTBIEH C MO3ULUM
KYJIBTypOCOOOpa3HOro MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOydaroLuecs J0JIKHbI OCBOUTh 3HAHUS U



yMEHUS, 3HauuMble a1 (opMupoBaHus OOIIEH KyJIbTYpbl, ONpPECINSAIONINE aJeKBAaTHOE ITOBEACHUE
YeNloOBEKa B OKPYXKAIOIIeH IPUPOTHON Cpefie, BOCTPEOOBAHHEIE B MIOBCEHEBHOM KU3HU U MPAKTUIECKOU
nestenbHOCTH. Ocoboe MecTo B 3TOW CHCTeME 3HAHWN 3aHMMAIOT 3JIEMEHTHI COZIEp)KaHUs, KOTOpbIE
CIIy’)KaT OCHOBOM i (hOPMHUPOBAHMS IMPEICTABICHUA O COBPEMEHHOH €CTEeCTBEHHO-HAyYHOW KapTHUHE
MUpa U IEHHOCTHBIX OPHEHTALUAX JIMYHOCTH, CIOCOOCTBYIOIIUX TyMaHHU3AlMU OHOJIOTHYECKOIO
oOpa3oBaHus.

CrtpykTypupoBaHHe COJEpKaHHsA y4eOHOro mMarepuajia B IMpPOrpaMMme Mo OHOJOTHMH OCYIIECTBIIEHO C
y4€TOM MPUOPUTETHOrO 3HAUEHUS 3HAHUM 00 OTIIMYUTENIBHBIX OCOOEHHOCTSIX JKUBOM MPHUPOABI, O €&
YPOBHEBOM OpraHu3aly U SBOJIIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType Y4YeOHOro IpeameTa
«buonorus» BeIIENEHBI CIEAYIONIUE COJlepKaTelbHble TMHUM: «brosorus kak Hayka. MeTosl HaydHOTO
no3HaHus», «Kierka kak Ouosjormueckas cucremay, «OpraHum3M Kak OHOJOTMYEcKas CHCTEMay,
«Cucrema ¥ MHOrooOpasue OpPraHM4YeCKOro MHUpPay, «IBONIOLHUS KUBOM HPUPOABD, «IKOCHCTEMBI U
MPHUCYIINE UM 3aKOHOMEPHOCTH.

Lenp uzyuyenus yuyebnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBIAJCHHE O0YJArOIIMMHUCS
3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3aliy )KUBBIX CUCTEM Pa3HOTO paHra u mpuodpeTeHue
YMEHUI UCIIONIb30BATh 3TU 3HAHUS Ul TPAMOTHBIX JCHCTBHI B OTHOIIEHUU OOBEKTOB KMBOM MPUPOJIBI U
pElIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue 1enu uzydeHus ydeOHoro npeamera «buosmorus» Ha 0a30BOM YpOBHE OOecreunBaeTcs
pEelLIeHrEM CIIEIYIOINX 3aay:

- OCBOGHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKHX TEOPHSX, YYCHHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBWIIAX, CIYXallUX OCHOBOH s (opMuUpOBaHMS TpPEACTABICHUN O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAY4YHOTrO IO3HaHUs, CTPOCHHH, MHOrooOpazuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHM3alliH, BBIAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
UCCIIETIOBAaHMIX B OMOJIOTHH;

- (hopMHUpOBaHHE Y 00YYaIOLINXCS TO3HABATEIbHbBIX, HHTEIVIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
Ipolecce aHalMu3a JaHHBIX O MYyTAX pa3BUTHSA B OMOJOTMU HAy4YHBIX B3IJIAJO0B, UAEH M MOJIXOJOB K
M3YYEHHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alNN;

- CTaHOBJIEHHE y 00ydarommxcsi oOmel KyabTyphl, (YHKIIMOHAIBHOW I'PaMOTHOCTH, PAa3BUTHE YMEHUU
OOBSCHATH U OLICHUBATH SIBJICHUS OKPY)KAIOIIEr0 MHUpa KUBOIM MPHUPO/Ibl HA OCHOBAHUU 3HAHUU U ONBITA,
MOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTHH;

- (opmupoBanue y OOydaroUMXCSd YMEHHUI WJUIIOCTPUPOBATh 3HAUE€HHE OMOJOTMUYECKUX 3HaHUM B
IIPAKTUYECKONW JEATEIIBHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIMHCKUX TEXHOJOTHH H
arpoOHOTEXHOJIOTHiA;

- BOCNIUTaHHE YOEXAEHHOCTH B BO3MOXXHOCTHU IMO3HAHUS YEJIOBEKOM KHBOW MPUPOIbI, HEOOXOJUMOCTH
OepeXKHOr0 OTHOUIEHHMS] K HeH, COOMIOJEHHS 3TUYECKUX HOPM IPH TMPOBEACHUU OHOJOTHYECKHX
HCCIIEIOBAHNH];

- OCO3HAHHE IIEHHOCTH OMOJIOTHYECKUX 3HAHUH Ul MOBBIIIEHHS YPOBHS SKOJOTUUYECKON KYIBTYpPBI, IS
(bopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

- IpUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCETHEBHOM J>KM3HU ISl OLIEHKHU MOCIEICTBHMA
CBOEH JIeATEIbHOCTU 10 OTHOLICHHIO K OKPY)KaIoLIel cpejie, COOCTBEHHOMY 370pPOBbIO, 0OOCHOBAHUE U
co0uroIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmero obpaszoBanust «buonorusi», usydaemass Ha 0a30BOM YpOBHE, SIBIISETCS
00s13aTeIbHBIM YU€OHBIM MTPEIMETOM, BXOSIIUM B COCTaB MpeIMeTHOM obnacti «EcTecTBeHHO-HayUHBIE
MIpEeIMETHI».

Jlnst u3yuenus 6uonaoruu Ha 6a30BOM ypOBHE cpeHero olmiero oopazoBanusi OTBoAUTCS 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henemio), B 11 kiacce — 34 vaca (1 4ac B Henerio).



COILEPKXAHUE OBYYEHUSA

10 KJIACC
Tema 1. buonorus xkak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOLECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMHU €CTECTBEHHBIMU
HaykamHu, prtocodueid, STUKON, ICTETUKON U TipaBoM. Poib Guosioruu B popMUpOBAaHUN COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOTrHYEeCKUX HayK.

Metoasl  MO3HAHUA SKUBOM  mpuUponbl  (HaOMIOAEHHWE, OKCIEPUMEHT, ONHCAaHHWe, HW3MEpeHHe,
KJaccu(uKanus, MOCIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JleMoHcTpanuu:

[Moprpetsl: Y. JdapBun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOIBD.

JIaGopaTopHbIe U MpaKTUIECKUe paboTHI:

[Ipaktuyeckas padota Ne 1. «lcrnonb3oBaHue pa3IUYHBIX METOAOB IpPHU M3YYEHUH OMOJIOTMYECKUX
O0OBEKTOBY.

Tema 2. J)KuBble cUCTEMBI M UX OpTaHU3ALIMSL.

XKusble cucrembl (OMOCHUCTEMBI) Kak HpeAMET u3ydeHus Ouosioruu. OTIMYUE >KUBBIX CUCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CpoiicTBa OmocucTreM W WX pa3HooOpasue. YPOBHM OpraHu3alui OWOCHCTEM: MOJICKYISIPHBIN,
KJICTOYHBIN, TKaHEBBIH, OpraHNU3MEHHBIM, MONYJIILIMOHHO-BUI0OBOM, 9KOCHCTEMHBIN
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.

JlemoHcTpauu:

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOW IPUPOIBI».

Ob6opynoBanue: moaens Moiekynsl JJHK.
Tema 3. XvMHUECKHUI COCTAB U CTPOEHUE KIIETKH.

XWMHUYECKUN COCTAaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MAaKpOXJIEMEHTBI, MUKpPOIEMEHTHL. Boma u
MUHEpAJIbHbIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHUecKoro 6anaHca.

benku. CocraB u crpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. HesameHnMble U 3aMEHUMBIE
aAMMHOKHUCIJIOTBI. AMMHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYphl O€JIKOBOI MOJeKynbl (TepBUYHAS,
BTOpUYHAs, TPETUYHAs W YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKHe CBONCTBa OenkoB. buomormueckue
GbyHKIIUN OEIKOB.

@depMeHTHl — Ouosorndyeckue katamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuns epMEeHTOB OT HEOPTaHMUECKUX KaTalu3aTOpPOB.
VYrieBonbl: MOHOCaxapuasl (TJIHOKO3a, prbo3a M Ae30Kcuprubo03a), aucaxapuisl (caxaposa, JIaKTo3a) U
noyincaxapusl (Kpaxmai, TIIMKOTeH, eJUT003a). buonornueckre GyHKIIMN yrIIeBOOB.

Jlununel:  Tpurmuuepuabl, ¢Gocpoaunuabl, crepounbl. [ 'uapoduIbHO-THAPOPOOHBIE  CBOMCTBA.
buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OENKOB M JIMIMJIOB KaK HCTOYHUKOB
SHEPTrUH.

Hyxneunnosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHHE U
¢ynkuuun JJHK. Ctpoenue u pynxuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[uTonorus — Hayka o kietke. Kierounas Teopust — mpuMep B3auMOEHCTBUSA uael U (akToB B HAYYHOM
Mo3HaHUHU. MeTOo/Ibl U3yUEeHHUSI KIETKH.

Knerka kxak nenoctHas xwuBas cucrtema. OO0Iue NpHU3HAKM KJIETOK: 3aMKHYyTas HapykHas MeMOpaHa,
mosnekyinbl JIHK kak reHeTudeckuii anmapar, CicTeMa CHHTe3a Oellka.

Tunbl kieTok: sykapuoTHYecKas U INpokapuoTHueckas. OCOOEHHOCTH CTPOEHHS NPOKAPUOTUYECKOM
kinetku. Knerounass crenka Oakrepwii. CTpoeHHE 3YKapHUOTHUYECKOW KIETKH. OCHOBHBIE OTIHYUS
pacTUTENbHOMN, )KUBOTHOM U TPHOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIIETOYHASI CTCHKA, TTUKOKAIHUKC, X QyHKuu. [InazmaTudeckas
MemOpana, e€ cBoiictBa U (QyHKiuH. L{uToruiasma u e€ opranouasl. OnHOMEMOpaHHBIE OPraHOUIBI
kierku: OIIC, anmapar ['onbixu, nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHAPHUH,
mactuael. [IpoucxoxkaeHne MUTOXOHAPUN W muiacTua. Bunel mnactua. HememOpaHHBIE OpraHOWIBI
KJICTKU: pUOOCOMBI, KJIICTOYHBIN IIEHTP, [ICHTPUOIH, PECHUYKH, KI'YTUKH. DYHKIIMA OPTaHOUIOB KIICTKHU.
Bxmrouenus.

Anpo — perynaropHsiid neHTp KieTkd. CTpoeHue sapa: sijaepHas o00JI0YKa, KapHuoIljla3Ma, XpPOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMoHcTpanuu:

Hoptpetsr: A. JleBeuryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, J[Ix. Yorcon, . Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Jlnarpammbl: «Pactipefienenue XUMHUUYECKUX SJEMEHTOB B HEXKHMBOM mnpupojae», «Pacnpenenenue
XUMHUYECKUX AJIEMEHTOB B )KUBOW MPUPOIEN.

Tabauiet u cxembl: «llepuoanueckas TabiauIa XUMHYECKUX 3JIEMEHTOBY», «CTpOECHUE MOJIEKYIIbI BOABDY,

«buocuntes Oenkay», «CtpoeHue Moiekyinsl Oenka», «Ctpoenue gpepmenTay, «HyKIeHMHOBbIE KUCIOTHI.
JAHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3yKapuoTHUECKON KieTKn», «CTpoeHue >KUBOTHOM
KJIETKN», «CTpOeHNEe pacTUTEIBbHON KIIETKNY, «CTpoeHrne MPOKApUOTHIECKON KileTKn», «CTpoeHue sapa
KIIETKHA», «YTIEBOIBI», «JIHMIIHIBI».

OO6opyIoBaHME: CBETOBOM MHUKPOCKOI, 00OpYAOBaHME [UIsl TPOBEIACHHS HAOIIOJCHUN, W3MEPCHHI,
SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIbHBIX, J)KUBOTHBIX M OaKTEPUATIbHBIX KJIETOK.

JIaGopaTopHble U MpaKTUYECKue paboThI:

JIaGoparopHas pabdora Ne 1. «/3yyeHune KaTalTUTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpe aMUIIa3bl
WM KaTayasbl)».

JIaGoparopHast pabota Ne 2. «M3ydeHue CTpOEHHs KIETOK DPACTECHWH, >KUBOTHBIX M OaKkTepuil mOJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 X OMUCaHHE».

Tema 4. )KuzHenesiTeIbHOCTD KJIETKH.

O6men BemiecTB, wWid MeTa0onu3M. AccuMmIAnus (MJIACTUYECKUM OOMEH) W JIUCCUMMIIALUS
(pHEpreTUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poilb 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIM K rerepoTpodHbIii. Poib ¢gepMeHTOB B oOMeHEe BeIIeCTB U
IIPEBPALLICHUY DHEPTUHU B KIIETKE.

®otocunte3. CBeroBas M TeMHoBasg (Qa3bl (orocuHTe3a. Peakimu QortocunTe3a. DPPEKTUBHOCTD
¢dotocunTe3a. 3HaueHue poTocuHTE3a AN KU3HU Ha 3emiie. BrnusiHue ycrnoBuil cpeibl Ha GOTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJle.
DOHepreTudeckuii oOMeH B KJeTKe. PaciiernseHue BemecTs, BbIEICHHE U aKKyMYyJIUPOBaHUE SHEPTUHU B
KJIETKe. JTarnbl dHepreTudeckoro oomena. I'mukonus. bposkenue u ero Buabl. KuciopoaHoe okucinenue,
WIM KiIeToyHoe gpixanue. OxucnutenbHoe (ochopunupoBanrue. IHHEKTUBHOCT IHEPreTUUECKOrO
oOMeHa.

Peaknium wmarpuuHoro cunte3a. l'eHernueckas wuHdopmanus u JIHK. Peanusaums renernyeckoit
uHpopmanuu B kieTke. ['eneTnueckuil kox u ero cBoicTBa. TpaHckpumus — matpuuHbiii cuate3 PHK.
Tpancnsanus — 6uocuHTe3 Oenka. Jrtanbl TpaHCmsIuu. KomupoBanue amMmuHOKHCIOT. Ponb pubocom B
OuocuHTe3e OenKa.

Hexnerounsie ¢opmbl xku3Hum — BUpychl. Hcropust otkpeitus BupycoB (/1. . MiBaHoBckwuit).
OCc00EHHOCTH CTPOCHHS U )KU3HEHHOTO IUKJIa BUPYCOB. bakTeprodaru. bonesnn pacteHuid, )KUBOTHBIX U
YeJI0BEKa, BhI3bIBaEMbIe BHpycaMu. Bupyc nmmyHoneduuura yenoseka (BUY) — Bo36yautens CIIN/a.
OOparHasi TpaHCKpUIIIMS, peBepTaza W UHTerpasza. llpodunakTuka pacrnpocTpaHEHHS BUPYCHBIX
3a00JIeBaHUH.



JlemoHCTpanuu:
Hoptpetsl: H. K. Konsuos, J. K. UBanosckuit, K. A. Tumupsizes.
Tabmuier u cxembl: «Tunel muTanus», «Metabonusm», «MHUTOXOHIPUSD», «DHEPTETHUESCKUA OOMEH,

«Xnopomacty, «@orocunres», «Crpoenune JJHK», «Ctpoenne u ¢pyHKunoHupoBaHue reHay, «CuHres
oenkay, «['eHernmdeckuii kony», «Bupyck», «bakrepuodarn», «CTpoeHHE W >KM3HEHHBIN ITUKII BHpyca
CII1/a, 6axtepuodaray, «Permmukamms JTHK».
ObopynoBanue: monenu-anmnkanuu  «Yasoeaue JIHK wu  Tpanckpurnmms», «buocunTes Oemkay,
«CTtpoeHue KIeTKku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHOXKEHME U MTHAMBUAYAIbHOE Pa3BUTUE OPTraHU3MOB.

Knerounblii nuki, WM SKM3HEHHBIH 1MWK KieTku. MHTtepdaza u muto3. [Iporeccsl, nporekaronye B
uHTepdaze. Perumkanus — peakuust marpuunoro cuHresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII
Habop — KapHoTHIL. [IUMIONIHBIN M TaIUIONIHBIA XPOMOCOMHBIE HA0OpHI. Xpomatuasl. Lluromornueckue
OCHOBBI Pa3MHOKECHHUS U MHAUBUYAJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenune kinetkn — mMuto3. Cragum muto3a. lIponeccsl, mpoucxonsiye Ha pasHbIX CTaIUAX MHUTO3a.
buonoruueckuii cMbICII MUTO34.

IIporpammupyemasi rubesb KJIETKU — aloITo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecriojioe M MosioBoe. Buapl 0ecronoro pasMHOXKEHUs: JIEJIEHUE
HAaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BEr€TaTUBHOE pPa3MHOXKECHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE IS CEJIEKIIMH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Metiio3. Cramuu meiiosza. Ilpoueccsl, mpoucxossinme Ha craausx meios3a. [loBenmeHue xpomocoMm B
Merose. Kpoccunrosep. buonornuecknii cMpIC ¥ 3Ha4€HUE Meio3a.

I'ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y JKUBOTHBIX. I10JI0BBIE Kene3bl: CEMEHHUKU U
anyHukd. OOpazoBaHME W pa3BUTHE IIOJIOBBIX KIETOK — rameT (CHepMaTro3om]l, SHIEeK/IeTKa) —
criepmaroreHe3 1 oBoreHes. OcoOEHHOCTH CTPOEHHUS SHIEKJIETOK U clepMaTo30u10B. OIUI00TBOPEHNUE.
[TapTenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (AMOpHOreHe3). ITamsbl
SMOpPUOHAILHOTO pa3BUTHSA y MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJslUs, OPIraHOTEHE3.
[ToctamMOpuoHanbHOe  pa3BuTHEe. TUOBI  MOCTIMOPHOHAJIBHOTO  Pa3BUTHS: MpPsIMOE,  HENpsIMOe
(mmunHOYHOE). BriusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YPOACTBA.

Poct u pa3zButue pactenuil. OHTOre€He3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJUU Pa3BUTHSL.
JleMoHcTpanuu:

Tabmuupl 1 cxembl: «DOpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIUIOJJOTBOPEHHUE Yy IIBETKOBBIX

pacTeHuii», «BeretaTuBHOE pa3sMHOXKEHHUE pacTeHMi», «JlemeHne kieTkn Oakrepuit»y, «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHne XpoMocoMmbl», «Kiterounbi mukmy, «Pemmukanus [IHK», «Mwutosy,
«Meiio3», «lIpsMoe u Hemnpsmoe pa3BuTHE», «l'amMeToreHe3 y MIIEKONHMTAONIMX M YEJIOBEKaY,
«OCHOBHBIE CTaJ U OHTOTEHE3a.

OO6opynoBaH#e: MUKPOCKON, MHKporpemnapaTsl «CrnepMaTo30uabpl MIIEKOMUTAIONIETo», «SIHIleKIeTka

Miekonurawmero», «KapuokuHes B KIETKax KOpellKa JIyKa», MarHuTHas MOJeNb-anllIuKalus
«Jlenenue knetkny», moaens JJHK, Moxens meTadazHoit XpOMOCOMBEI.

JIaGopaTopHble U MTPaKTUIECKHE PaOOTHI:

JlabopaTopHass pabora Ne 3. «HaOmrogeHue mMuTO3a B KIETKaX KOHUMKA KOPEIIKAa JIyKa Ha TOTOBBIX
MHKpOIIpenaparax».

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHuUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpENapaTax.
Tema 6. HacnecTBEHHOCTh M UI3BMEHYMBOCTh OPTaHU3MOB.

[Ipenmer u 3amaun TeHeTWKH. Vcropus pa3BUTHUS TeHETHKH. PoOJbh MHUTONOTMH W SMOPUOIIOTUU B
CTaHOBJIGHUHM TEHETHKH. BKiax pocCHilcCKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeTOoJbI



TCeHETUKN  (TUOPUIONOTUYECKUHM, IUTOTCHETHUYECKUH, MOJICKYISIpHO-TeHeTu4Yeckuii). OCHOBHBIC
reHEeTUYEeCKUE MOHATHUS. [ 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIluBaHuM.
3aKOHOMEPHOCTH  HACJIEJIOBaHUS NPU3HAKOB, YcCTaHOBiIeHHble [. Mennmenem. MoHoruOpugHoe
CKpeIlMBaHue. 3aKOH €IMHO00paszus TMOPHUIOB MepBoro mokoieHus. [IpaBwio qoMuHHpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOE M HEMOIHOE JOMUHUPOBAHHUE.
JurubpugHoe ckpeuiBaHue. 3aKOH HE3aBUCHMOrO Hacle[OBaHUSA MpHU3HaKoB. lluTorenernueckue
OCHOBbl ~ JUTHOPUAHOTO  CKpelMBaHMs.  AHanu3upymomee  ckpemmuBanue.  Vcmosb3oBaHue
AHAJIM3UPYIOIIETO CKPEIIUBaHUS TS ONIpeIeJICHHsI TEHOTUIIA OCOOH.

CuernneHHoe HacienoBaHue mpu3HakoB. Padora T. Moprana mo CHEIJIEHHOMY HACJICJOBAaHUIO TEHOB.
Hapymenue cuennenus reHoB B pe3yibTaTe KpOCCUHTIOBEPA.

XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.

['eneTuka mosia. XpoMOCOMHOE OIpeAesICHUE Moa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHbIe
U reTeporameTHsle opranu3Mel. HacienoBanue npu3HaKoB, CHEIUIEHHBIX C [TOJIOM.

N3menunBoCcTh. Buabsl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HacleACTBeHHas. Ponb cpeasl B
HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapaKTepucTuka MOIU(DUKAITHOHHOM U3MEHYHMBOCTH.
Bapuaunonnsli psin u BapuanuoHHas KpuBasd. Hopma peakuuu npusHaka. KonudecTBeHHblE U
KaueCTBEHHbIC IPU3HAKU U X HOopMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYHBOCTH.
HacneactBennas, win reHOTUNHMYECKas, W3MEHYMBOCTh. KomOMHATHMBHAs W3MEHUMBOCTb. Meio3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOWHATUBHOW W3MEHUYMBOCTH. MYyTallMOHHAs HW3MEHUYUBOCTD.
Knaccupukanuus wmyranuii: TE€HHblE, XPOMOCOMHBIE, TI'e€HOMHble. YacToTa M NPUYUHBI MYyTallMil.
Myrtarenable (akTopbl. 3aKOH TOMOJIOTHYECKHX pSAJAOB B HACIEACTBEHHOW wW3MeHUYMBOCTH H.
. Basuiiosa.

BuesaepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHbIE METO/bl T€HETHKH YEIOBEKA: I'€HEATOTMUECKU,
ONM3HELIOBBIM, ITUTOTCHETUYECKUH, OMOXMMHYECKH, MOJEeKyIsipHO-reHeTHueckuii. CoBpeMeHHOe
ONpeAeIICHUE TEHOTHUIIA: TTOJTHO TEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C TOMOIIBIO
[T11P-ananu3a. HacnencrBeHHble 3a001€BaHMs YeOBeKa: TeHHbIE 00JIe3HU, O0JIC3HM C HACJIEICTBEHHOU
MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OoJyie3HH. ComaTH4ecKue ¢ TeHEpaTHUBHBIE MYTallWH.
CrtBosioBble KiIeTKH. [IpuHIMIBI 3J0pOBOTO OOpa3a >KM3HU, AMATHOCTUKHU, TMPO(PHIAKTUKA U JICUCHUS
TeHeTUYECKUX Oome3Hell. MeanKo-rTeHeTHUeCKOe KOHCYIbTUPOBaHNE. 3HAUCHUE METUIIMHCKON TeHETUKU
B MIPEIOTBPAILCHUH 1 JICUEHUU TeHETUYECKUX 3a00/IeBaHU YETTOBEKA.

JleMoHCTpanuu:
Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H.
. BaBuiios.

Tabauiel 1 cxembl: «KMOHOTUOPUIHOE CKPELIMBAHUE M €ro IUTOreHETHYeCKas OCHOBa», «3aKOH

paciieryieHuss M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
cKkpentuBanuey, «lluTomornueckre OCHOBBI TUTHOPUTHOTO CKpeIuBaHusy, «Meno3y, «B3aumoneiicteue
aJUIETbHBIX T€HOBY», «l['eHeTWyeckue KapThl pPACTEHUM, *XUBOTHBIX M ueloBeKa», «['eHeTwka moisay,
«3aKOHOMEPHOCTH HAacCJIeIOBaHUsI, CILIETNIEHHOTO C MojJoMm», «KapuoTHmbel uyeroBeKa M >KHUBOTHBIXY,
«Bunpl m3mMeHUMBOCTHY», «MoauduKalMoHHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-dakropay,
«I"eneruka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTb.

O6opynoBaHue: MOAETU-ANTUIMKANA «MOHOTHOPUTHOE CKpelluBaHue, «Hemonmnoe TOMUHUPOBaHUEY,

«durubpunnoe ckpemmuBanue», «Ilepekpéct XpoMocom», MUKPOCKON U MUKpompemnapar «/pozoduna»
(HOpMa, MmyTaruu GOpMbl KPBUIBEB M OKPACKH Tela), Tepoapuii «I opox MOCEBHOM».

JlaGopaTopHbIe ¥ PaKTUIECKHE PAOOTHI:

JlabopaTtopHas padota Ne 5. «M3yueHue pe3yapTaTOB MOHOTHUOPUAHOTO W JUTUOPUIHOTO CKPEIIUBAHUS Y
Ipo30(UIIBl HA TOTOBBIX MUKpPOIpEnapaTax.

JlaGopatopnass pabora Ne6. «M3ydueHue MOAM(DUKALMOHHOW  W3MEHYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTIO Psiia U BAPUALIMOHHON KPUBOI».



JIaGopartopnas padota Ne 7. «AHanu3 MmyTtauuii y Apo30(uisl Ha TOTOBBIX MHUKPOIpenapaTax.
ITpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATN3 POIOCIOBHBIX YEJIOBEKay.
Tema 7. Cenekuust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MpoOLECcC. 3apoKJIeHUe cenekuuu u nomectukanus. Yuenue H. Y. BaBunosa o
LEHTPaxX MPOUCXOKACHUS U MHOT00Opa3usl KyJIbTYpHBIX pacTeHHU. LIeHTphl MponCcX0XIeHUs JOMAITHUX
XKUBOTHBIX. COpT, MOpO/Ia, MITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MacCcoBbIi U WHIAUBUAYAIbHBIN OTOOPHI B CEJEKIMU PACTEHUN U
KHUBOTHBIX. OneHKa 3KcTepbepa. biu3koposcTBeHHOE CKpenuBaHue — WHOpUAMHT. Yucras TUHUS.
CkpeuuBanue 4ucTblx JuHUM. ['ereposuc, mnu rubpuanas cuina. HepoAcTBEHHOE CKpELMBAaHUE —
ayropuaunr. OtmanénHas ruOpuausanus u e€ ycrnexu. VCKyCCTBEHHBId MyTareHe3 M IOJIyueHHe
MOJIMIIIIONO0B. JloCTHKEHUSI CEEKIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.
buotexHonorus kak oTpacib HPOHM3BOJCTBA. ['€HHas WHXKEHEpHsA. DTambl CO3/aHUS PEKOMOMHAHTHOMN
JAHK u Tpancrenunix opranu3moB. Kierounass wHxeHepus. Kierounbelie KyabTypbl. MUKPOKIOHAIBHOE
pa3MHoO)keHHue pacteHuil. KiloHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIHICTBEHHBIX OpPraHU3MOB.
Dkonorudeckue u sTudeckue mpoodnemsl. MO — reHeTndecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI.
JleMoHcTpanuu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabnuiel 1 cxeMbl: kapta «LIeHTpbl NPOUCXOXKACHUS U MHOT000pa3usi KYJNbTYPHBIX DPACTEHUI»,

«Iloponbl JAOMaITHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtTnanéHHas THOpUIU3ALMI,
«Paboter akagemuka M. ®. MBanoaw, «llomumaonaus», «O0beKTbI OuMOTEXHONOTHNY, «KieTtouHble
KYyJbTYPbI U KIIOHUPOBAaHUEY, «KKOHCTpYHpPOBAHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHKe: MYJISDKM TUIOIOB M KOPHEIJIONOB JTUKUX (OPM U KYyJIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JIaGopaTopHble U MpaKTHYECKue paboThI:

Okckypeust «OCHOBHbIE METOJbI M JIOCTHMIKEHHUS CEJIEKI[MM PAcTeHUHM M >KMBOTHBIX (Ha CEJIEKLIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENbHBIA YYaCTOK, B TEINIMYHOE XO3AHUCTBO, J1aOOpaTOPHUIO
arpOyHHMBEPCUTETA WIH HAYYHOTO LIEHTPA)».



11 KJIACC
Tema 1. DBoronIOHHAsT OMOIOTHA.

[TpeanocelIkKu BO3HUKHOBEHMS HBOJIOLMOHHON TEOpUH. OBOJIIOLMOHHAs TEOpUs U €€ MecTo B
Ouosioruu. BiusiHue 5BOIIOIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTHH U APYIHX HAYK.

CeugerenbctBa 3BojtoLMHU. [lajmeoHTonoruyeckue: IOCIEAOBAaTENbHOCTh IIOSABICHHUS BHUJOB B
MAJICOHTOJIOTUYECKOH JIeTONUCH, iepexoHbie hopMel. buoreorpaduyeckue: cxoncTBO U paznuuue GpayH
1 (JIOp MAaTEPUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA U PA3INUMs SMOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMUYECKHE: T'OMOJIOTUYHBIEC, AHAJIOTMYHBIE, PyIMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXHMMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKUX IyTeH y Bcex
OpPraHUu3MOB.

OpomonnonHas teopus Y. lapBuna. IIpeanocsuiku BOZHUKHOBEHHs AApBUHM3MA. J[BHXKYIIHME CHJIBI
3BOJIOLMM BUAOB 10 JlapBUHY (M30BITOYHOE pPA3MHOXKEHHUE IIPU OrPaHUMYCHHOCTH PECypCOB,
HeonpeaenéHHas N3MEHIHBOCTh, 00ph0a 3a CYIIECTBOBAHKE, ECTECTBECHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHUS.

MuxkposBomtonus. [lomynsanus kak eIMHULA BUAA U IBOJIIOLUU.

JBuxymiye cuiibl ((pakTophl) SBOIIOLNUU BUIOB B MpUpoie. MyTallMOHHBIM Hporecc 1 KOMOMHATHUBHAS
M3MEHYHBOCTD. [lomy sioHHbIe BOJTHBI U Apeiid reHoB. M30msmus 1 Murpamus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.
ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoironuU. [IpuMeps! npucnocolneHuil y opraHu3mMoB.
Apomopdo3bl ¥ nAMOaIaNTALNY.

Bun u BunoobpazoBanue. Kputepun Buga. OcHoBHBIE (OpMBI BHI000pa3oBaHUs: reorpapuyeckoe,
9KOJIOTMYECKOE.

MakposBosmtonusi. @opMbl 3BOTIOLUN: (pUIIETHYECKAs], AUBEPreHTHAsI, KOHBEPreHTHAsl, MapalieibHasl.
Heob6patumocTs 3BOMIOINN.

[IpoucxoxaeHue OT HeCHelHaJU3UpPOBaHHBIX IMpenkoB. IIporpeccupyromas —crenuaiu3anus.
AnanTuBHas paguarysl.

JleMoHCTpanuu:
Hoptpetsr: K. JIunnen, XK. b.Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens,
®. Mrosiep, A. H. Cesepuios.

Tabaunel 1 cxembl: «Pa3BuTHe opraHMueckoro Mupa Ha 3emie», «3apOoJbllId MO3BOHOYHBIX

KHUBOTHBIX», «Apxeontepukc», «Popmbel OOpbOBl 3a cyllecTBOBaHUE», «EcTecTBeHHBIN 0TOOP»,
«MHoroobpa3ue COpTOB  pacTeHwii»y, «MHorooOpasue TOpOa  KUBOTHBIX»,  «llomymsmum,
«MyTalMoHHasT U3MEHYUBOCTH», «ApoMopdossl», «anoagantauum», «OOmas gereHepanus»,
«IBmwxymme cuibl 3Bomouun», «Kapra-cxema mapmpyra mytemectsus Y. Jlapsuna», «bopnba 3a
cymectBoBaHue», «lIpucnocoOneHHOCTs  OpraHu3MoBy, «l'eorpaduueckoe  BUA00Opa30BaHUEY,
«KOJIOTHYECKOE BU000PA30BaHUEY.

OO6opynoBaHMe: KOJIJIEKIMSI HACEKOMBIX C Pa3IMYHBIMH THUIAMU OKpPAcKH, HAOOp IUIOAOB M CEMsH,
Koyiekus «[Ipumepsl 3alIUTHBIX MPHUCIIOCOOICHUN y JKUBOTHBIX», MOJieNb «OCHOBHBIE HarpaBJICHUS

IBOTIONNN», 00BEMHAst MOJIeNb «CTPOECHUE TOJIOBHOTO MO3Ta MTIO3BOHOYHBIX Y.

buoreorpaduyeckas kapra Mupa, KowieKius «®DopMBI COXPaHHOCTH HMCKONAEMBIX JKUBOTHBIX U
pacteHuit»y, wmozaenb ammumkanus «llepekpéct Xpomocom», BiaxkHble Tpemapatsl  «Pa3BuTne
HacekoMoro», «Pa3Butue narymku», Mukponpenapar «/Ipozodunay (Hopma, MyTanuuu GOpMbl KPbUILEB
U OKPACKH TeJa).

JIaGopaTopHble U paKTUIYECKue paboTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHuUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGoparopnast pabora Ne2. «OmucaHue NPUCTIOCOONIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapakTepay.



Tema 2. Bo3HUKHOBEHHME U pa3BUTHE )KU3HU HA 3eMJIE.

JoHayuyHble MpeACTAaBICHUS O 3apOXKIEHUHU >XKU3HU. HayuHble rHmore3sl BOZHMKHOBEHHUS >KM3HU Ha
3emiie: abuoreHe3 M MaHcnepMusi. XUMUYecKast IBOJOLUS. AOMOTEHHBIN CUHTE3 OPraHUYeCKUX BEIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIIbHOE MTOATBEP)KIEHUE XMMHUECKOH 3Boounu. HavanpHble Tansl
ouosornueckoir sBomonuu. ['umoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHME MpPOTOKIETKU. [lepBble KieTkn M ux 3Boionus. DopMUpOBAHME OCHOBHBIX TPYIII
YKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaMm U nepuojam. Karapxen. Apxeiickas U IpOTEpO30MCKas 3PBHI.
[Taneo3oiickass spa u e€ mnepuoibl: KEeMOPUNCKHM, OPAOBUKCKHM, CHIYPUUCKUN, JIEBOHCKHUU,
KaMEHHOYTOJIBHBIN, IEPMCKHU.

Me3so30licKkas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa 1 €€ nepuobl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTuKa KiIuMaTa M reoJIori4eckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOIO U
KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUl U KUBOTHBIX. [losiBIeHHe, paciBeT W BBHIMUpPAHUE TPYIII
YKUBBIX OPTaHU3MOB.

Cucrema OpPraHMuYecKoro MHpa KaKk OTpaxeHue 53BOMONUU. OCHOBHBIE CUCTEMATUUYECKHE TPYIIIIbI
OpraHU3MOB.

OBoironusl 4ejnoBeKa. AHTpONOJIOrMS Kak Hayka. Pa3Butue NpeiacTaBICHUH O NPOUCXOKICHUHU
yenoBeka. MeToapl u3ydeHus aHTponoreHeza. CXoacTBa M pas3iidyMsl 4YEJIOBEKAa U YKUBOTHBIX.
CucremaTHueckoe MOJI0KEHUE YeIOBEeKa.

JIBmkyme cuibl (pakTopsl) aHTponorene3a. HacnepcTBeHHass H3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOD.
OO61ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIUI TPYy/Ia, MBIILIICHUE, PEYb.

OCHOBHBIE CTaguU W BETBU 3BOJIOLMHM YEJIOBEKAa: aBcTpajonuTeku, YenoBek ymensiil, YemoBek
NpAMOXOJAIIMN, YeloBeK HeaHaepTalbCKui, YenoBek pa3yMHbId. Haxonku HCKOIaembIX OCTaTKOB,
BpeMs CyILIECTBOBaHMsI, 00J1aCTh pacpoCTpaHeHusi, 00BEM rOJI0BHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.
UYenoseueckue pacbl. OCHOBHBbIE OOJBIIKE pachl: eBponeouiHas (eBpasuiicKas), HErpo-aBCTPaJIOUHAS
(3xBaTOpHANbHAS), MOHTOJIOHTHAs (a3smarcko-aMepukaHcKasi).  YepTsl  MpPUCIOCOOJIEHHOCTU
IIpe/ICTaBUTENIEH YeJIOBEYECKUX pac K yCIOBHAM cyliecTBoBaHUs. EquHCTBO yenoBeueckux pac. Kputuka
pacuzMa.

JleMoHCTpanuu:

Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnauiel 1 cxembl: «Bo3nukHoBeHne CoONHEYHON cHCTeMBbl», «Pa3BUTHE OPraHUYECKOTO MHUPay,
«PactutenbHas kieTka», «KuBoTHas kinetkay, «[Ipokapuoruueckas kinetka», «CoBpeMeHHas cucTema

OpraHMyecKkoro Mupa», «CpaBHEHHE AaHATOMUYECKHX YEpT CTPOEHHUS YeJIOBEeKa M 4YeJIO0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/lpeBHerimue moamn», «JIpesaue moan», «[lepBpie COBpeMEeHHbIE THOAN», «YeI0BeUeCKHE pachh».

O6opynosanue: Mynsbku — «l[Ipoucxoxxnenne dyenoBeka» (OIOCTBI aBCTPAJONUTEKA, MUTEKAHTPOIA,

HeaH/IepTayiblla, KPOMAaHbOHIIA), CICTIKH UM M300paKEHUSI KaMEHHBIX OPYAHI MEepBOOBLITHOTO YelOBEKa
(xamMHU-UOTIEpHI, pyOmIa, ckpebna), reoxpoHosorndeckas Tabmauma, KouieKius «PopMbel COXpaHHOCTH
HCKOIIA€MBbIX )KMBOTHBIX U PACTEHUI.

JIaGopaTopHble U MTPaKTUIECKHE PaOOTHI:

[TpakTuueckas pabota Ne 1. «/3ydeHne UCKOTAEMbIX OCTATKOB PACTCHHI U )KHBOTHBIX B KOJUIEKIIASX.
DKCKypcusi «IBOJIIOIUS OPraHUIECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIIM KpPacBEAUYECKUI
My3ei).

Tema 3. OpranusMel U OKpY>Karolas cpena.

DKOJIOTHsl Kak Hayka. 3aJadyd W pa3Aeibl JKOJOTHMH. MeTOolbl 3KOJOTMYECKUX MCCIEeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

CpGI[I:I OGI/ITaHI/ISI OpraHu3MoOB: BOJHasd, HA3CMHO-BO3yIlIHAA, TIOUYBCHHAA, BHYTPUOPIraHU3MCHHAs.



Okonorndeckue ¢aktopsl. Knaccudukanus skonoruyeckux (axTopoB: abuoTudeckue, OMOTHUECKHUE H
aHTpororeHHsle. JlelicTBUE KOIOTUYECKHX (PaKTOPOB Ha OPTaHU3MBI.

AbGunornueckue (GaxkTopbl: CBET, TeMIepaTrypa, BIaxHOCTb. @otomepuoausm. Ilpucnocobnenus
OpPTraHU3MOB K JIeHCTBHIO aONOTHYECKUX (haKTOPOB. bruonornueckue puTMel.

bruotnueckue gaxTopsl. Buabl 6MOTHUECKUX B3aMMOAECHCTBUI: KOHKYPEHLUS, XUITHUYECTBO, CUMONO3 U
ero ¢opmel. Ilapazutusm, koomnepamnus, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJI€OHUUECTBO).
AMeHcanu3M, HeHTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOJEHCTBUI IS CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKH Momynaund. OCHOBHBIE TIOKA3aTeNd MOIMYJSIUN: YUCIEHHOCTb,
IUIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTh, IIPUPOCT, MUTpanus. JMHaMUKa YUCIEHHOCTH MONYJISIIUA U €
perymsIus.

JleMoHcTpanuu:

Hoptpetsr: A. I'ym6oasar, K. @. Pynse, O. ['ekkensb.

Tabmuuet  u  cxemsl: kapta <«lIpupognsie 30HBI  3emamn», «Cpenbl OOMTaHUS  OPraHU3MOBY,

«Dotonepuoauzmy, «llomynsuuny», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYISIUU HH(PY30pHH-
Tydenbkny, «[luiesbie nenmy.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlaboparopHast pabota Ne 3. «Mopoornueckne 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTAHUS.
JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuueckas padota Ne 2. «[loacu€t mIOTHOCTH MOMYJIALMI pa3HBIX BUIOB PACTCHUIN».

Tema 4. CoobmiecTBa U 9KOJIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHu3mMoB — OuorneHo3. CTpykTypbl OuWOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonornyeckue cuctemsl (3kocucreMsl). IlonsTie 06 skocucteme u 6uoreoneHoze. OyHKIMOHATbHBIE
KOMIIOHEHTBI 3KOCHCTEMBI: TNPOJIYLEHThI, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BeIIECTB U MOTOK
SHEPIHU B HKOCHCTEMe. Tpoduueckue (MUIIEBbIE) YPOBHH SKOCHCTEMBI. lIWIEeBBIE IIEMM W CETH.
OcHOBHbBIE TTOKAa3aTeNIM 3KOCHUCTEMBI: OMomacca, MPOAYKIHsS. DKOJIOTHYECKHE MUpPaMUIbL: MPOIYKIIHH,
YHCIIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUMBOCTh, CAMOpETYJIsLus, pa3BuTHe. CyKkiieccusl.
[Ipupoanbie 3KOCHUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMAa XBOWHOTO WJIM MIMPOKOJIUCTBEHHOIO
jeca.

AHTpOINOTreHHbIE SKOCHCTEMBI. ATPO3IKOCHCTEMBI. YpOO3KOCUCTEMBI. brosornueckoe 1 X03siCTBEHHOE
3Ha4YeHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢akTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOrMYecKOro pazHooOpasus
Ha 3emuie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panutisl, cocraB u cTpykrypa Ouocdepsl. JKupoe BeliecTso u
ero ¢yHkiuu. OcobeHHOCTH Omocdepsl Kak T00ambHON dKocHCTeMbl. /[nHaMHuueckoe paBHOBECHE U
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTbl BemecTB W OHOr€OXMMHYECKHE IUKIBI AJIEMEHTOB (YIiiepojaa, a3oTa). 30HaJbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBO B Ouochepe 3emnan. AHTpomoreHHble wu3MeHeHHs B Ouocdepe. [nobampHbIC
9KOJIOTUYECKHE TPOOITEMBI.

CocymecTBoBaHNE TPUPOABI U YenoBedyecTBa. CoxpaneHne OnopazHooOpas3usi Kak OCHOBA yCTOWYMBOCTH
o6uocepsl. OCHOBa pPALMOHAIBHOIO YIPAaBJICHUS MPUPOJAHBIMU pecypcaMH M HX HCIOJIb30BaHHE.
JlocTuxkenust OMOJIOTUN U OXpaHa IPUPOJIBI.

JleMoHcTpanuu:

[Moptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuer u cxemsl: «Ilumessie nenu», «buoleHoO3: cocTaB u CTpyKTypa», «lIpupoaHsie cooduiecTBay,
«lUenn mnwuranus», «OKojmormueckas nupamuaa», «buochepa um  uenoBek», «IKocHcTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOro Jecay, «buoleHo3 BomoéMay», «ATpOLEHO3Y,




«IIpuMepHBIE aHTPOIIOTCHHBIE BO3JCUCTBUS HaA MPUPOAY», «BakHEHUIIME HMCTOYHUKH 3arpsA3HEHUS
BO3/yXa M TPYHTOBBIX BoJ», «llouBa — BaxHelmas coctaBistoas onocdepsn», «PakTopsl erpajanuu
nouBy», «llapHukoBelit 3¢ dexT», «DaKTOpbl PagTUOAKTUBHOTO 3arpsi3HeHHs Ouocdeps», «OOmas
CTpyKTypa Oumocdepni», «PacmpocTpanenue xuzHu B Ouochepe», «O30HOBBIA 3KpaH OUOCPHEPHI»,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B npupoze».

Ob6opynoBanue: Mmojenp-anmiankanuss — «Tunuunele  OuoueHO3b»,  repOapuil  «PacTuTenbHbIE
cooOuiecTBay, Koyulekuuu «buonenos», «Bpeaurenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repbapuy M KOJUJIEKIMM PACTEeHUH M KMBOTHBIX, NIPUHAJUIEKALIME K Pa3HbIM 3KOJIOIMYECKUM IpyMIaM

onHoro Buaa, Kpacuas xuura Poccuiickoit deneparuu, n300paxxeHusi oXpaHsIeMbIX BUJOB PACTEHUHN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOTPAMMBI 110 BUOJIOTUN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA
Cormacno ®I'OC COO, ycraHaBIMBalOTCS TpPeOOBAaHUS K pE3ylbTaTaM OCBOCHHUS OO0YYarOIIUMHCS
porpamMM CpeHero o0Iero 00pa3oBaHus: INYHOCTHBIM, METAITPEIMETHBIM U TPEAMETHBIM.
JIMYHOCTHLIE PE3VYJIbTATLI
B cTpykType IMYHOCTHBIX pE3yJIbTaTOB OCBOCHHsA Ipeamera «buomorus» BBIAEIEHBI CIEIYIOIINE
COCTABJIAIOLIME: OCO3HAHUE OOYYAIOIMMUCS POCCUNCKOM Ipa)K1aHCKOM MJEHTUYHOCTH — FOTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAaMOOIPEEICHHUIO, HATMUME MOTUBALMM K 00y4eHHI0 OHOIoruy,
L[EJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUN JTUYHOCTH HAa OCHOBE KITIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIUIMHA pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh 0OYUYaIOIINXCs
PYKOBOJCTBOBATbCSI B CBOEH JESATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMM, IPUCYLHIUMHU
cucreMe OHMOJOrMYecKOro OOpa3oBaHMs, HAJWYME SKOJIOIMYECKOTO IPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HCHHBIEC TUIAHBI.
JInyHOCTHBIE pE3yNbTaThl OCBOEHHs ImpeaMera «buosorus» nocTUralOTCs B €IUHCTBE Y4eOHOM U
BOCIIMTATEJIbHONW JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, HPUHATHIMH B OOIIECTBE NpaBUIaMU U
HOpMaMHM IOBEJEHHUsI U CHOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUS, CAMOBOCHUTAHUS M CaMOPA3BUTHS,
pa3BUTHs BHYTPEHHEH IO3ULUU JIMYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBONOPAIKY,
YeJIOBEKY TPyJla M CTapIIEMy ITOKOJICHHIO, B3AUMHOTO YBAKEHHS, OEPEKHOTO OTHOIIEHUS K KYJIBTYPHOMY
HacleAUl0 M TPAaJULMAM MHOTOHAlMOHAIbHOro Haponxa Poccuiickon ®enepauuu, nIpupoie u
OKpY>Karollen cpenie.
JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» TOMKHBI OTpa)XaTh TOTOBHOCTh U
CIOCOOHOCTh O0YyYaroIUXcs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOM BHYTpEHHEW MO3UIMENH JMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKJIEHHH, COOTBETCTBYIOIUX
TPaIUILMOHHBIM LEHHOCTSIM POCCHHCKOro OOIIECTBa, PpACIIMPEHUE >KU3HEHHOTO OINbITa M OIbITa
JESTEIbHOCTH B MPOILIECCE pealn3allil OCHOBHBIX HAlpaBiIEHUM BOCIUTATENbHON AEATEIbHOCTH, B TOM
quclie B YaCTH:

1) rpaxJaHCKOTO BOCITUTAHMUSL:
c(OPMHUPOBAHHOCTh TIPaXJAAHCKOW IMO3UIMK OOYYaroIerocss Kak aKTHUBHOI'O M OTBETCTBEHHOI'O WIEHA
poccUiicKoro o0IIIecTBa;
OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHHUE 3aKOHA U ITPABOINOPSIKa;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENIBHOCTU NPU CO3JaHUM YUEOHBIX HPOEKTOB, PELICHUU
y4eOHBIX M [MO3HABATEIbHBIX 3371a4, BHITTOJTHEHUN OMOJIOTHUECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3ULIMIO 10 OTHOUICHHUIO K SIBJICHHUSM COBPEMEHHOM JKU3HU U
O0OBACHATH €€;
YMEHHE YYHUTHIBaTh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTMBHOI'O B3aMMOJAEHCTBHS JIIOJEH C
Pa3HbIMH YOEKICHUSIMH, KYIbTYPHBIMHU [IEHHOCTSIMHU M COLIUAIBHBIM MOJIO0XKEHHEM;
TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHMS Y4YE€OHBIX, MO3HABATENBHBIX U
HCCIIEIOBATENIbCKUX 3aJlad, YBAXXUTEJIHHOIO OTHOLICHHS K MHEHHUIO OIMOHEHTOB MNpHU OOCYXIACHUHU
CIIOPHBIX BONPOCOB OHMOJIOTMYECKOTO COJICPKAHUS;
TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;
2) MaTpPUOTHYECKOTO BOCIIUTAHUS:
C(OPMHUPOBAHHOCTb POCCHUICKON TIpa)kJTaHCKOW MIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHHUA K CBOEMY
HapOo/y, YyBCTBA OTBETCTBEHHOCTHU mnepea PoauHoM, ropaocTu 3a CBOM Kpai, cBot0 PoauHy, CBOM SI3bIK U
KyJIbTYPY, IPOIIJIOE U HACTOSALIEE MHOTOHAILIMOHAIBHOTO Hapoaa Pocenn;
LIEHHOCTHOE OTHOLICHHE K IPHUPOJHOMY HACIEAMIO0 M NMAaMATHUKAM IPUPOJIBI, NOCTHKEHUAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;
CIOCOOHOCTH OIICHHMBAThH BKJIAJ] POCCHUICKUX YUEHBIX B CTAHOBJICHHE M Pa3sBUTHE OMOJIOTMH, TOHUMAHHS
3Ha4YeHHUs1 OMOJIOTUH B MMO3HAHUU 3aKOHOB IPUPOJbI, B KHU3HH YeJIOBEKa U COBPEMEHHOT0 O0IIIEeCTBA;



uaeitHas yOexIEHHOCTh, TOTOBHOCTh K CIIYKEHHIO W 3ammre OTeduecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPOaa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh OIIEHWBATh CUTYAllMIO W NMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbIC HOPMBbI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYayIIero;

OTBETCTBEHHOE OTHONIICHUE K CBOMM POJMTEIISM, CO3JJaHUIO CEMbH HAa OCHOBE OCO3HAHHOI'O MPHUHSATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CropTa, Tpy/aa, OOIIECTBEHHBIX OTHOIICHHH;

MOHUMaHKE SMOLIMOHAIBHOTO BO3JACHCTBUS KUBOW MPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXXEHHIO B PAa3HbIX BHJIaX MCKYCCTBA, CTPEMJIEHHUE IPOSIBIATh KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) pusuyeckoro BocruTanust, GOPMUPOBAHUS KYIBTYPHI 30POBbS U SMOIIUOHAIBLHOTO 0JIATOTIOTYYHSL:
MMOHMMAHKUE W Peau3alus 37J0pOBOro M OE30MacHOTO 00pa3a >KM3HM (340pOBOE MHUTAaHUE, COOIOCHHE
TUTUEHUYCCKUX MTPABWI U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATUN U OTIbIXA, PETYIsIpHas Gu3HdecKas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMITETEHTHOI'O OTHOIIICHUSI K COOCTBEHHOMY (PH3UUYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE LIEHHOCTU TMPaBWJI WHIUBUIAYaTbHOTO M KOJUIGKTMBHOTO O€30MacHOrO IMOBEACHUS B
CUTYALUSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE TMOCIEICTBUN U HEMpPUATUS BPEIHBIX MPUBBIUEK (YMOTPEONEHUs alKOrojis, HAapKOTHUKOB,
KypeHHs1);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH MAacTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOM JCSATEIHHOCTH TEXHOJOTUYECKOW M COIMAIBLHON HaNpaBlIeHHOCTH, CIIOCOOHOCTD
WHUILIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITEIHHO BBIMOIHATEH TAKYIO JEATETbHOCTb;

HWHTEpEC K pas3muYHbIM cdepam TpodheCCHOHATBHOM NEeSTENbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM
BBIOOD Oynymieit mpodeccuu 1 peann30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO 1 CaMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 5KOJIOTHYECKOTO BOCIIUTAHHMS:

9KOJIOTUYECKH IIeIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK MCTOYHHWKY XKU3HHM Ha 3eMjie, OCHOBE €&
CYIIIECTBOBAHMUS;

TIOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYPBI: NMPUOOpPETEHHE OIbITAa TUIAHUPOBAHUS TIOCTYIIKOB H
OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbI;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHus;

CIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaeMble TPY U3YYCHUU OMOJIOTUU 3HAHUS M YMEHUS NIPHU PEIIeHUU
mpo0JieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJONOIH30BAHHEM (COONIOIEHHE TMPaBUII TOBEICHUS B
MPUPOJIC, HAMpPaBICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHUCTEMAaxX, OXPaHy BHJOB, 3KOCHCTEM,
ouochepsl);

AKTUBHOE HEMNpPUSATHUE JEUCTBUW, MPUHOCIIIMX BPEA OKPYKAIOUIEH MNPUPOJHON Cpeae, YMEHHue
MIPOTHO3UPOBATh HEOJATONMPUATHBIE HSKOJOTHUECKHE TMOCIEACTBHUS TPEANPUHUMAEMBIX JCUCTBUN U
MpeI0TBpalIaTh HUX;

HAJIMYHUE PA3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, 3KOJOTHUYECKON KYJIbTYphI, OIbITA AESATEIbHOCTH
SKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHUS  PYKOBOACTBOBAaTbCI HMH B  [IO3HABATEJIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIbHOM MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUYECKOU JESITEIIbHOCTU
9KOJIOTUYECKON HAIPaBIECHHOCTH;



8) LIeHHOCTH HAayYHOTO MTO3HAHMUSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd H
OOIIIECTBEHHON NPAaKTUKU, OCHOBAaHHOTO Ha JAMAJOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeECTa B IOJMKYJIbTYPHOM MHUPE;

COBEPILLECHCTBOBAHHE S3BIKOBOM M YMTATEIBCKOM KYNbTYypbl KaK CpEACTBAa B3aUMOJCHCTBHUA MEXIY
JOABMHU U TO3HAHUSI MUPA;

IIOHMMaHue cnenu(uky OMOJIOrMM Kak HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHMM PallMOHATIBHOIO
Hay4YHOI'O MBIIUICHUS, CO3[JaHUU 1IEJIOCTHOIO MPEACTaBIECHUS 00 OKPYKaIOLEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI, YEIOBEKAa M OOIIECTBAa, B NMO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH Mpodiem
COXPAaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsSi COBPEMEHHOW ITMBHIM3AIMH: 00ECIIEYeHUs HOBOTO YPOBHS
pa3BUTHS MEAMLUHBI, CO3JAHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh pPecypcHbIE
poOJIeMbl Pa3BUTHS YEJIOBEUECTBA, IOUCKA ITyTEH BBIXOJA M3 INIOOAIBHBIX HKOJOTMUECKUX MPOOIeM U
obecrieyeHuss mepexoAa K YCTOWYMBOMY DAa3BUTHIO, DPALMOHAIBHOMY HMCIIOJIB30BAHUIO IPUPOJHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B IOJIyYEHHMM OMOJIOIMYECKMX 3HAHMH B LIESAX IOBBILIEHHUsS OOLIeH KyJIbTYpBHI,
€CTeCTBEHHO-HayYHOW TIpaMOTHOCTH, KakK COCTaBHOM uyacTW (PyHKIMOHAJIBHOW TI'pPaMOTHOCTH
oOyyaromuxcs, GOpMUPYEMOH TP N3YUYECHUH OMOIOTHH;

[IOHMMAaHHUE CYIIHOCTH METO/OB I103HAHUS, HUCIOJb3YEMBIX B ECTECTBEHHBIX HAyKax, CIIOCOOHOCTH
HCIIOJIb30BaTh II0JIy4aeMble 3HAHUS JUIsl aHalu3a U OOBSICHEHUS SIBICHUH OKPYXAlOLIero Mupa Hu
MIPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHUE JelaTb OOOCHOBAaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAayYHBIX
(aKTOB U MUMEIOIIUXCS JAHHBIX C LEJIBIO IIOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS IS peIIeHHs! TPO0JIeM B peallbHbIX
KHU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LIEHHOCTH HAy4YHOM  JEATEIBHOCTH, TOTOBHOCTb  OCYILECTBJIATH IPOEKTHYHO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HEIpPEPHIBHOMY OOpa30BaHHIO U CamMO0Opa30BaHUIO, K AaKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJIMETHBIE PE3VJIbTATbI

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS Y4eOHOTO npeamera «BHOoJIorusy BKIIOYAIOT: 3HAYUMBIC IS
(dbopMUpOBaHMSI MUPOBO33PEHUS 00YUAIOIINXCS MEXAUCHUIIIMHAPHBIE (MEXKIIPEIMETHbIE) O0IlIeHay YHbIe
MOHATHSI, OTPaKaoIIUE LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHeUu(UKy METOJO0B IMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, PHEpPrus, sSBICHUE, MPOLECC, CUCTeMa, HayYHBIN
(bakT, IpUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, T€OpHUs, MCCIeAOBaHUEe, HAOII0ECHIE, U3MEPEHHE,
JKCIIEPUMEHT W JIPYTuX), YHUBEPCAIbHBIC Y4eOHBbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,
peryNISTUBHBIE), obOecreunBaronme ¢GopMupoBaHue (QYHKIIMOHAILHOW T'PAMOTHOCTH W COIMAILHOM
KOMITETECHITUHOOyIarOIIIX CS, CIIOCOOHOCTh oOyJaronmxcs UCII0JIb30BATh OCBOCHHBIE
MEXIUCIUIIMHAPHBIC, MHUPOBO33PEHUYECKME 3HAHMUS W YHUBEPCAJIbHbIE Y4YeOHBbIE JCUCTBUSA B
M03HABATEIbHON U COIUAIIBHOMN MPAKTUKE.
MertanpeaMeTHble pe3yibTaThl OCBOCHMSI MPOrPaMMbI  CpEeIHEro oOIIero o00pa3oBaHUsl JIOJKHBI
OTpaXkaTh:
OBnazneHne yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABATEbHBIMU JEHCTBUSIMU:
1) 6a30BbI€C IOTUYECKUE ACHCTBHS:
- CaMOCTOSTEBHO (POPMYIIMPOBATH U aKTYyaJIM3UPOBATH MPOOJIEMY, pacCCMaTPHUBATh €€ BCECTOPOHHE;
- UCIOJIB30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJIEHUs (aHaM3a, CHHTE3a, CPABHEHMUS,
Kiaccuukanuu, 0000IIEHNUs), PACKPBIBATH CMBICII OMOJIOTHYECKUX TOHATHH (BBIACTATh UX XapaKTEPHbBIC
MIPU3HAKH, YCTAHABIIUBATH CBSA3H C IPYTUMHU MMOHATUSIMHU);
- ONpeNeNaTh LEeNH JEeSITeNbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHS, COOTHOCUTH
pe3yAbTaThl JEATEIbHOCTH C OCTABICHHBIMU LIETISIMU;
- HCIIOJIB30BAaTh OMOJIOTUYECKHE MMOHSATHUS sl OOBSICHEHHs (PAKTOB U SBICHUHN KUBOW TIPUPO/IBL;
- CTPOUTH JIOTHYECKHE pacCykaeHus (MHAYKTUBHbBIE, [EAYKTUBHbIE, IO aHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH U TIPOTHUBOPEUMsI B PACCMATPUBAEMBIX SBJICHMSX, (POPMYJIMpPOBATH BBIBOJABI U
3aKJTIOYEHUS;
- MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEICTBA JJIsl MIPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOIICHUU B
M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaxX, a TAKKe MPOTUBOPEUN PA3HOTO PO/Ia, BHISBICHHBIX B PA3IMYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;
- pa3pabaThiBaTh IUIaH peHIeHHs MPoOJeMbl ¢ Y4ETOM aHalu3a HMEIOIIUXCS MaTepHalbHBIX H
HEMaTepUaIbHBIX PECYPCOB;
- BHOCUTbh KOPPEKTHUBBI B JIESITEIIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJbTATOB 1LIEJISIM, OLIEHUBATh PUCKU
MMOCJICACTBUI JIESITEIbHOCTH,
- KOOPJAMHHUPOBATH M BBIMIOJHATE PA0OTY B YCIOBHSIX PEATbHOTO, BUPTYAJTHbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;
- pa3BUBATh KPEATHBHOE MBIIUICHHUE MPU PEIICHUH KM3HEHHBIX MTPOOIIeM.

2) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBUS:
- BJIAJIeTh HAaBBIKAMU Y4EOHO-HCCIENOBATEIHCKON U MPOEKTHOM JesATeNbHOCTH, HaBBIKAMU pPa3peIICHUS
mpo0yieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB  PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB [TO3HAHMS;
- HUCMOJB30BaTh PA3JIMYHBbIE BUJbI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOIO 3HAHMS, €r0 MHTEPIPETAlUH,
MpeoOpa3oBaHUI0O M MPUMEHEHHUIO B YYEOHBIX CUTYyalUsX, B TOM YHCIE NPU CO3JAaHUU Y4YEOHBIX H
COLIMAJIbHBIX MPOEKTOB;
- popMUPOBATH HAyUHBI THI MBIIUIEHHUS, BIa€Th HAYYHOI TEPMUHOJIOTHEN, KITIOUEBBIMU MOHATUSAMU U
METOJIaMU;
- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIBHON NEATEIHHOCTH W >KU3HEHHBIX
CUTYyalUsIX;



- BBISIBJIATH TPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaIM3UPOBATh 3a/ady, BBIIBUTaTh TUNOTE3y €&
pElIeHUs, HAaXOIUTh apTyMEHTHI IS JOKa3aTeNbCTBA CBOMX YTBEPXKICHHM, 3ajaBaTh MapaMeTpbl H
KPUTEPHUU PEIICHUS;

- QHAIM3HWPOBATh TMOJYUYECHHBIC B XOJI€ PEIICHUS 3aJaydl Pe3yabTaThl, KPUTUYECKU OICHUBATh WX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYILIECTBIISITh  LIEJICHANPABICHHBIA IOHCK MEpeHoca CpPeACTB W CIOCOOOB  JAEWCTBUS B
npodeccuoHalbHYIO Cpeny;

- YMETh MIEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATCITbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIC WJIEW, NpeyIaraTh OPUTHHAIBHBIC MOAXOJbI M PEIICHUsS, CTaBUTh MPOOIEMBI U
3a/1a4d, JOMYCKAIOUINE allbTEPHATUBHEIC PEIICHHUS.

3) pabora ¢ uHbopMaIuei:

- OPHEHTHUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(pOpManuu (TEKCTe y4eOHOro mocoOus, Hay4dHO-
MOMYJISIPHOM TUTepaType, OMOIOTUYECKUX CIOBapsX U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHere), aHanmu3upoBaTh MH(YOPMALMIO PA3IUYHBIX BUIOB M (OPM MPECTABICHUS, KPUTUUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTS;

- (GopMyIUpOBaTH 3aMPOCHl U MPHUMEHATH Pa3IMYHBIC METOJBI NPHU MOUCKE U O0TOOpE OMOJOTrHYeCKON
nH(pOpMaKY, HEOOXOAMMOH JIJIsl BBIMIOTHCHHS YIeOHBIX 3a/1a4;

- mpuoOpeTatb  ONBIT  HCIOJB30BaHHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHMS PA3TUIHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBLHYIO OPMY MpeACTaBICHUS OMOIOrHYecKoi HHPOpMaIUu (CXEMBI,
rpaduku, TuarpamMmbl, TaOIUIIBI, PUCYHKH U JIPYTO€);

- HCIIOJIb30BaTh HAy4YHBIA S3BIK B KadecTBE CPEJCTBA MpU paboTe ¢ Omomornyeckoi WHpOpMaImei:
MPUMEHSITh XUMUYECKHe, (PU3HUecKre U MaTeMaTUYeCKrue 3HaKH U CHUMBOJIBI, POpMYIbl, aOOpeBUaTypy,
HOMEHKJIATYPY, HCITOJIb30BaTh U MTPEOOPa30BHIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATJISTHOCTH;
BIIQJICTh HABBIKAMHU pACIIO3HABAHWS W 3alIMTHl HHPOpMAIMK, WHHOPMAIMOHHONW O€30MacCHOCTH
JTUIHOCTH.

OByaienne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JICHCTBUSMMU:

1) oGrienue:

- OCYIIECTBISITh KOMMYHHKAIlMM BO BCeX cdepax >MKU3HU, aKTHUBHO YYacTBOBAaTh B JUAJIOTE HIIH
JTUCKYCCUU TIO CYIIECTBY OOCYKJaeMol TeMbl (yMEHHE 3a/laBaTh BOMPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTEIILHO BBITIOJIHEHUS MpeaaraeéMoi 3a7aud, yYuThIBaTh UHTEPECH U COTIACOBAHHOCTH MO3UIIAN
JPYTUX YYACTHUKOB JTHAJIOTA WM TUCKYCCHH);

- pacro3HaBaTh HeBepOAJbHBIE CpEJCTBA OOIICHWS, IOHWMATh 3HAYCHWE COIUAIBHBIX 3HAKOB,
MPEAIOCHIIIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHTYaIlldd, yMETh CMSATYaTh KOH(MDIUKTHI M BECTH
TIEPETOBOPHI;

- BIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJACHCTBUS, TOHUMATh HAMEPEHUS IPYTUX JIOCH,
MIPOSIBIIATh YBKUTEIHHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH (opme (hopMynupoBaTh CBOU
BO3PaKCHUS,

- pa3BEPHYTO U JTOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCIOIH30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHas JICATEIIbHOCTb:

- MOHUMATh W KCIOJNb30BaTh MPEUMYIIECTBA KOMaHAHONW M WHAUBUAYAIbHONH PaOOTHI MpPU pEHICHUU
OMOJIOTMYECKOW  TIPOOJIeMbl, OOOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYMNNOBBIX  (Gopm
B3aUMOJICHCTBUS TIPHU PEIICHUN yueOHOM 3a1a9H;

- BBIOMpPATh TEMaTUKY M METOAbl COBMECTHBIX NEUCTBUU C y4€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO YIeHAa KOJIJICKTUBA;



- IPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH JEHUCTBUS IO €€
JNOCTWKCHMIO: COCTaBIIATH IUIAH JACUCTBUM, pacHpeneisiTb poiau ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOM palboOTHI,

- OIEHMBATh KAayeCTBO CBOETO BKJIAZAa M KaXJIOrO YYaCTHHKA KOMaHABI B OOLIMI pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

- Ipe/ularaTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3ULNN HOBU3HBI, OPUTHHAIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

- OCYLIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHHE B Ppa3IMYHBIX CHUTyalMsX, HPOSABIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

1) camoopranuzanus:

- HCIOJB30BaTh OMOJOTMYECKHE 3HAHUS IS BBIABICHHS IMPOOJIEM M MX PEHICHUS B JKU3HEHHBIX H
y4eOHBIX CUTYallHsX;

- BBIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX JIEMCTBUSX U
IIOCTYIKAaX 110 OTHOILIEHUIO K JKUBOH NPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

- CaMOCTOSITEJIbHO OCYIIECTBIIATH I103HABATEIbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U
(bopMyIMpOBaTh COOCTBEHHBIE 337]aUll B 00pa30BaTEIbHOMN IEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CAMOCTOSITEJILHO COCTABJISITh IUIaH PEIIECHUs TPOOJIEMBI C YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- paciIupsATh paMKU y4€OHOIro NpeMETa Ha OCHOBE JIMYHBIX NPEATIOYTEHUH;

-JleJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

- OLICHUBATh MPUOOPETEHHBIN OMBIT;

- CIocoOCTBOBaTh (POPMHUPOBAHMIO M MPOSIBICHUIO HIMPOKOM SPYAUIUMU B pasHbIX OOJIACTIX 3HAHUH,
MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

- J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATh COOTBETCTBUE
PE3yJIBTAaTOB LIEISIM;

- BJAJeTh HaBbIKAMHU I[IO3HABATEIbHOM peQJIeKCUM KaK OCO3HAHMsI COBEpIIAEMbIX JIEHCTBUH U
MBICIMTENIBHBIX TPOLECCOB, UX PE3yJbTaTOB M OCHOBAaHHUM, MCIIONB30BaTh MPUEMBI pediaeKcuu ams
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELLICHMUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHU)KEHHUIO;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYIUX [IPHU aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CEOS U APYTUX:

- IPUHUMAThH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPU aHAIU3€ PE3yNbTaTOB JAEATEIbHOCTH;

- MPU3HABaTh CBOE MMPaBO U MPaBO APYTUX Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MU C MO3UIMH JIPYTOro YelloBeKa.



I[MPEJJMETHBIE PE3VJIbTATBI

[Ipenmernsie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouonorun Ha 0a30BOM ypPOBHE BKIIIOYAIOT
cneuupuyeckue i yueOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHHS M CIIOCOOBI JIEHCTBHI
1o OCBOCHHIO, UHTEpIpeTaun
U [IpeoOpa30BaHUIO 3HAHUH, BUIbI AE€ATEIBHOCTH IO MOJIyY€HHIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HaHUI
B pa3MyHBIX Y4YeOHBIX CHUTyallUAX, a TAaKKe B PEAIbHBIX MXM3HEHHBIX CUTYalMsX, CBSA3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHble pe3ysbTaThl MPEACTaBIEHBI 110 rofaM 00yueHHMsL.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10 knacce JOMKHBI OTPaXKaTh:

- c(OpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OMOJOTMM B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHMHbI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHUCKHX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(YHKIIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

- YMEHHUE pacKpbIBaTh COJEpKaHUE OMOJIOTMYECKMX TEPMHUHOB U IOHATHH: HU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (0OMEH BeHIeCTB W MPEBpAIeHHE JHEPTUU), TOMeocTa3 (CcaMOperymsius), YpOBHEBas
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE (PEIPOLYKIIHsI), HACIEICTBEHHOCTh, U3MEHUUBOCTD,
POCT U pa3BUTHE;

- yMEHHE u3jaraTb OMOJIOIMYECKHE TEOpHM (KJIETOYHasi, XPOMOCOMHAs, MYTAallMOHHAs, LIEHTpajbHas
JorMa MOJIEKYJIsIpHON Ouosorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuyenus (o
[EHTpaX MHOTO000pa3us M TPOMCXOXKIEHUS KyIbTypHbIX pactennid H. . BaBuiosa), ompenensts
TPaHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

- YMEHHE BJIaJIETh METOIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOIEHUE W ONIMCAHUE JKUBBIX CHCTEM,
IIPOLIECCOB M SIBJICHUH, OpraHu3alus U INPOBEJCHHE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIBUKEHUE
TUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEeyeMbIMM BEIMUYMHAMM, OOBSICHEHHE MOTY4YEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSTUH, TEOpPUH M 3aKOHOB, YMEHME JeNaTh BBIBOJbI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

- YMEHHE BBIICIISTH CYIIECTBEHHBIE MPU3HAKN BUPYCOB, KJIETOK MPOKAPHOT M YKAPUOT, OJTHOKICTOYHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTHH B
KIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M DHEPreTHYecKOoro oOMeHa, XeMOCHHTE3a, MHTO03a, Meio3a,
OTLJIOZIOTBOPEHMSI, PA3MHOKEHHUSI, WHAWBUYyAIbHOTO Pa3BUTHSI OpraHn3Ma (OHTOTE€HE3);

- YMEHHUE NMPUMEHSATh MOJyYeHHbIE 3HAHUS I OObSICHEHUS! OMOJIOIMYECKUX MPOLIECCOB U SIBICHUM, I
MPUHATUS NPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOM JKHU3HU C LENIbI0 0OecreueHus: 6e30MacHOCTH CBOETO
3JI0POBbsSI M 3/I0POBbsI OKPYKAIOLIUX JIFOJIeH, COOII0IEHUSI HOPM I'PaMOTHOT'O MTOBEIEHUS B OKPYKaOIIEi
IIPUPOJHOM cpefie, MOHMMaHNuEe HEOOX0IMMOCTH MCTOIb30BAHUS JIOCTHKEHUH COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTHI ISl PAIIHOHAIEHOTO TPUPOIOTIOIH30BAHNS;

- YMEHHE peliaTh d3JeMEHTapHbIe TEHETHUYECKHe 3aJaud Ha MOHO- WM JAWTHOPHIIHOE CKpPEUIMBaHWE,
CIICTIJICHHOE HACIIEZIOBAaHUE, COCTABIIATH CXEMBbl MOHOTHOPHIHOTO CKPEIIUBAHHS U TPEICKa3aHHs
HaCJIeIOBaHMsI TPU3HAKOB y OPTaHNU3MOB;

YMEHHUE BBINOIHATH JIAOOpaTOpHBIE M TpPaKTUUYECKue paboThl, COONMOaTh MpaBWia HpuU padore C
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

- YMEHHe KPUTHYECKHM OLEHHMBATh M HMHTEPIPETUPOBATH MHPOPMALHUIO OHOJOTHMUYECKOTO COJAEpIKaHUs,
BKJIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX MCTOYHHMKOB (CPEICTBa MacCOBOM MH(pOpMalUH,
HAYYHO-TIONYJISIPHbIE MaTepUabl), STHYECKUE AaCHEeKThl COBPEMEHHBIX HCCIEeOBaHUNH B OHMOJIOTHH,
MeIULHE, OMOTEXHOJIOIUH;

- YMEHHE CcO03/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIECHHS, 0000mIass OMOJIOTHYECKYIO
MH(GOPMaIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmnapar OMoJI0Tuy.



[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTo mpenmMera «buonorus» 6 11 kiacce JOMKHBI OTPAKATH:

- chopMHpPOBAaHHOCTH 3HAHWUK O MECTE W POJU OWMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHMM COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKHX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(YHKIIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33]1a4;

- YMEHHE PacCKphIBaTh COJACPKaHUEC OMOJOTHUYECKUX TEPMUHOB W TOHSATHIA: BUJ, MOIYJISIUS, TeHODOH],
IBOJIIOIUS,  JBIDKYIIME  CHIIBI  ((paKTOpBI)  DBOJIOIHUH,  IPUCIIOCOOJIEHHOCTh  OPraHHU3MOB,
BUI000pa30BaHue, SKOIOTHYECKHE (PAKTOPBI, SKOCHCTEMA, POTYLIEHThI, KOHCYMEHTBI, PEIYIICHTHI, IIeTTH
MUTAHUS, SKOJIOTHYeCKas Mupamuia, OuoreoreHos, onochepa;

- YMEHHE H3y1aratb OMOJOTHYECKUe Teopuu (IBoJrOIOHHAas Teopus Y. JlapBuHa, CHHTETHUYECKAs TEOPHS
9BOJIIOLIMK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K. M. bapa, uepenoBanusi riiaBHbIX
HanpaBieHuid u myredd sBomonuu A. H. CeseprioBa, ydenumst o Omochepe B. U. Beprauckoro),
OIIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

- YMCHHE BJIAJICTh METO/IaMU HAYYHOTO TO3HAHUS B OMOJIOTUH: HAOJIOJICHHE U OTIMCAHKUE KUBBIX CHCTEM,
MPOIIECCOB M SIBJICHWW, OpraHW3aius W IMPOBEICHHE OHOJIOTHYECKOTO SKCIIEPHMEHTA, BBIIBUKCHUE
THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY HCCICIYeMbIMH BEIHMYMHAMH, OOBSCHEHHE TMOJTYYCHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATUH, TEOPUH M 3aKOHOB, YMCHHE JejaTh BBIBOJBI Ha
OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

- YMEHHE BBIJCIIATh CYINIECTBEHHBIC IPU3HAKU CTPOCHHS OMOJIOTUYCCKUX OOBEKTOB: BUOB, TOIMYJISIIHA,
MPOAYIIEHTOB, KOHCYMEHTOB, DPEIYIEHTOB, OWOTEOLIEHO30B U HKOCHCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIC/ICTBEHHOH HM3MEHYHBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBUS 3KOJOTHUECKUX (PaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA SHEPTUH B
HKOCUCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUI B SKOCHUCTEMAax CBOEW MECTHOCTH, KPYrOBOpPOTa BELIECTB U
OMOTeOXMMHUECKUX IIUKIIOB B Orocdepe;

- YMEHHE MPUMEHSTh MOyUYeHHbIe 3HAHUS JIsI 00BSCHEHUS! OMOJIOTUYECKUX MPOLIECCOB U SBIEHUM, s
MIPUHSTHSI TIPAKTHYECKUX PEIICHUH B MMOBCEHEBHOMN XKU3HU C [EIbI0 00ecredeHusI 0€30IMacHOCTH CBOETO
3II0OPOBBSI ¥ 37I0POBbSI OKPYKAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM I'PaMOTHOTO TTOBEICHUS B OKPYKAFOIIEH
MPUPOJHOHN cpelie, MOHMMaHNe HEOOXOJAUMOCTH HCIONB30BaHMS JOCTIKEHHI COBPEMEHHOW OHMOIIOTUH
IUTSL PalliOHAIBHOTO TPUPOIOTIONIE30BAHMS,

- YMEHHE peliaTh dJIEMEHTapHble OMOJOTHMYECKHEe 3a/layl, COCTAaBJISITh CXEMBbI MEpPEHOCa BEIIECTB U
SHEPTHUU B dKOocHcTeMax (I[eMH MUTaHus);

- YMEHHUE BBITIONHATH Ja0OpaTOpHbIE M TpakTHYecKue paboThl, cOOMIOaTh MpaBuiia TpH padore ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYIOBAHUEM;

- YMCHHE KPUTHUYECKH OICHWBATh M HHTEPIPETUPOBATH MHPOPMAITUIO OHMOJIOTHYECKOTO COJCPIKAHMUS,
BKJTIOYAOIIYO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX MCTOYHHKOB (CPEICTBa MAacCOBOW WH(pOpPMAIIHH,
HAYYHO-TIONYJSIPHBIE ~ MaTepHaibl), paccMaTpuBaTh  TJOOAIBHBIE  DKOJOTHMUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HUIIHIO;

- YMEHHE cO037aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIEHHUs, 0000IIas OUOIOTHUYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATHIHBIN ammapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No HaunmenoBanue pa3zienioB U TeM NporpaMMbl KonnuectBo
/1 JacoB
Bcero K/ Il/p
p
1 buonorus xak Hayka 2 0.5
2 JKuBbIe cHCTEMBI U UX OpraHU3alus 1
3 XHUMHYECKUH COCTAB M CTPOEHUE KIICTKH 8 1
4 Ku3HenesTeabHOCTD KIETKH 6
5 Pa3zmHOXkeHMe U HHANBUAYAIBHOE Pa3BUTHE 5 1
OpPTraHHU3MOB
6 HacaencrBeHHOCTE M M3MEHUYUBOCTH 8 15
OpPraHHU3MOB
7 Cenexuusi opranu3zMoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1
34 0 4
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
11 KJIACC
Ne  HaumenoBanue pa3nenoB u TeM nporpamMmmsel  Konndectso
/1 4acoB
Bcero K/ip Illp
1 DOBosronoHHAsT OMOIOTHS 9 1
2 BO3HUKHOBEHHWE M PAa3BUTHE KH3HU Ha 3eMiIe 9 0.5
3 OpranusMsl U OKpyXKarolas cpesia 5 1
4 Coo0l11ecTBa 1 SKOJIOTHYECKHUE CHCTEMBI 9
5 PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5

[NPOTPAMME

DnekTpoHHbIEe (IU(PPOBEIE)
o0pa3oBaTenbHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

OnexTpoHHbIe (IUPPOBLIE)
o0pazoBaTeNbHbIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/7f41lcc74
but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
https://m.edsoo.ru/7f41lcc74
but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubnunoreka LIOK
https://m.edsoo.ru/7f41lcc74
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IHOYPOYHOE IINTAHUPOBAHME

10 KUIACC
Ne Tema ypoka KonunuecTBo Hara DneKTpoHHBIE U(POBBIE
n/n 4acoB u3ydeHuss | 00pa3oBaTeIbHBIC PECYPCHI
Bcero | K/ip Il/p
1 |buosorus B cucreMe HayK 1 bubnuotexa [JOK
https://m.edso0.ru/863e6122h
ttps://m.edsoo.ru/863e632a
2 |Meronasl HO3HAHUS KUBOU 1 0.5 bubnunoreka LIOK
npupozsl. [Ip Ne 1 https://m.edso0.ru/863e6122
«Hcronp30BaHue pa3IMIHbBIX
METOJIOB TIPH U3yYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 |buonoruyeckue CUCTEMBI, 1 bubnuorexa [IOK
HPOIIECCHI U X M3YYCHHE https://m.edso0.ru/863e6564
4 | XuMU4YEeCKHUI cocTaB KieTKU. Boaa 1 bu6nmorexa LIOK
U MUHEPaJIbHBIC COJIU https://m.edsoo.ru/863e674e
5 |Benku. CocraB u CTpocHHE OCIIKOB 1 bubmmoreka [JOK
https://m.edsoo.ru/863e6b72
6 |DepMeHTHI — OHOIOTHYECKHE 1 0.5 Bbu6mmoteka [JOK
katanu3atopsl. JI/p Ne 1 https://m.edsoo.ru/863e6b72
«M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMeHTOB (Ha
pUMEpE aMIJIA3bI HITH KaTaxas3bl)»
7 | YraeBonwl. JInmuast 1 but6mmoreka [IOK
https://m.edso0.ru/863e6870
8 |HyxkmennoBbie kucinotsl. AT 1 bubmuoreka [JOK
https://m.edsoo.ru/863e6d5c
9 |Hctopus u METO/bI U3y4EHUS 1 bubmuoteka [IOK
kiaetku. Kinerounas reopus https://m.edso0.ru/863e6e88
10 |KieTka Kak IieJIoCTHAs KUBast 1
cucteMa AIMUHUCTpaTuBas paboTa
11 |CtpoeHue 3ykapHOTHUECKOM 1 0.5 bubmuorexa [JOK
kietku. JI/p Ne 2 «3ydenue https://m.edsoo.ru/863e6ffOht
CTPOEHUS KJIETOK pacTeHUH, tps://m.edsoo0.ru/863e716¢
YKUBOTHBIX, TpUOOB U OakTepuit
0] MUKPOCKOIIOM Ha TOTOBBIX M/TI
U UX OTIMCAHUE
12 |OOMeH BemecTB WIM METab0IU3M 1 bubmuoreka [{OK
https://m.edso0.ru/863e766¢
13 |DorocunTe3. XeMOCHHTE3 1 bubmuoreka [JOK
https://m.edsoo0.ru/863e7c98
14 |Duepreruueckuii oOMeH 1 bubnmoreka [JOK
https://m.edsoo.ru/863e7aae
15 | JKn3HEeHHBIH UKIT KJIIETKH. 1 0.5 but6mmoreka [IOK
Henenue knetku. Murtos. JI/p Ne 3 https://m.edsoo.ru/863e7dc4
«Habmoneare MUTO3a B KIIETKAaX
KOHYHKA KOpEIIKa JIyKa Ha



https://m.edsoo.ru/863e6122
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Ne Tema ypoxka Koanuectso [Hara DJEeKTpOHHBIE IUPPOBBIE
/T 4acoB M3y4eHUs |00pa3oBaTEIbHBIC PECYPCHI
Bcero | Kip Il/p
TOTOBBIX MUKpOIIpEnapaTax»
16 |buocunTe3 Oenka. Peakumst 1 but6mmoreka [IOK
MaTpUYHOTO CHHTE3a https://m.edsoo0.ru/863e796e
17 | Tpancnsmus — O6uocuHTe3 O€Ka 1 bu6muoteka [JOK
https://m.edsoo.ru/863e796e
18 |HekneTounbie ¢GOpMBI )KU3HA — 1 bubnuotexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
19 | ®opMbl pa3MHOXKEHHUS OPraHU3MOB 1 bubnnorexa [JOK
https://m.edso0.ru/863e81b6h
ttps://m.edsoo.ru/863e831e
20 |Meiio3 1 bubnuoreka [{OK
https://m.edsoo.ru/863e7f4a
21 |OGpa3oBaHue U Pa3BUTHUE MTOJTOBBIX 1 0.5 bubmmoreka [JOK
kietok. Omnonorsopenue. JI/p Ne 4 https://m.edso0.ru/863e81b6
«M3y4eHue cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»»
22 |apuBuyanbHOE pa3BUTHE 1 bubmuoreka [JOK
OpraHU3MOB https://m.edsoo.ru/863e8436
23 |I'eneTnka — Hayka o 1 bubmuoreka [JOK
HACJIEACTBEHHOCTH U https://m.edso0.ru/863e86f2
U3MEHUYUBOCTH
24 |3aKOHOMEPHOCTH HACIICAOBAHUS 1 bubmuoreka [JOK
npu3HaKoB. MoHOTHOpHIHOE https://m.edso0.ru/863e8878
CKpEIINBAHHE
25 | AurnOpumHOe CKpEUIBaHuE. 1 bubmuoreka [JOK
3aKOH HE3aBHUCHMOTO https://m.edsoo.ru/863e89a4
HaCJIeIOBaHMSI TPH3HAKOB
26 | CrieruteHHOE HAcJIeIOBaHUE 1 0.5 bubmmoreka [JOK
npusHakoB. JI/p Ne 5 «M3y4yenue https://m.edso0.ru/863e8c60
PE3yIBTATOB MOHOTHOPHUTHOTO 1
JTUTHOPHUIHOTO CKPEIUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTpenaparax»»
27 |I'enetnka nona. HacnemoBanue 1 bubnunorexa LIOK
MPU3HAKOB, CIEIUICHHBIX C TOJIOM https://m.edso0.ru/863e8c60
28 |N3menunBocTs. Henacnencreennas 1 0.5 but6mmoreka [IOK
n3MeH4nBoCTh. JI/p Ne 6. Uzyuenue https://m.edsoo.ru/863e8efe
MOTU(PUKAITMOHHON H3MEHYHBOCTH,
MOCTPOCHUE BAPHAIIMOHHOTO Psia
Y BapHaIllMOHHON KPUBOW
29 |HacaencrBeHHass ni3MEHUYUBOCTb. 1 0.5 but6mmoreka [IOK
JU/p Ne 7. «AHanu3 myTtanuii y https://m.edsoo.ru/863e8efe
Jp030(GUITbI HA TOTOBBIX M\IT»
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Ne Tema ypoxka Koanuectso [Hara DJEeKTpOHHBIE IUPPOBBIE
/T 4acoB M3y4eHUs |00pa3oBaTEIbHBIC PECYPCHI
Bcero | Kip Il/p
30 |['eHeTHka yenoBeka 1 bu6nmmoreka [IOK
https://m.edsoo.ru/863e8d78
31 |PesepsHblii ypok. O000IIEHHE 110 1
teme «HaciencTBeHHOCTh U
W3MEHUYUBOCTH OPTaHU3MOB)
32 |Cenexuus Kak HayKa 1
33 [MeTop! ¥ JOCTUKEHUS CEJIEKIIUNA 1 bu6nmmorexa [IOK
pacTeHUi M KUBOTHBIX https://m.edso0.ru/863e9214
34 | BuotexHoJ0Tus Kak OTPacib 1 bubmmoreka [JOK
IIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO HACOBIIO 34 0 4

[TPOTPAMME



https://m.edsoo.ru/863e8d78
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11 KJIACC

Ne Tema ypoxka KonngectBo yacoB /[lata uzyuenust| DneKTpoHHBIE U(POBLIE
n/n Beero| K/p | I/p 00pa3oBaTeNbHbBIE PECYPCHI
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubnmoreka [JOK
https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS NIPEACTABICHUIN 00 1 bubmuorexa [JOK
SBOJIIOIUH https://m.edso0.ru/863e957
0
3 MuxkposBoTIOIHs 1 bubnnoreka [HOK
https://m.edsoo.ru/863e9cle
4 Tlonmynsauus Kak 3JeMeHTapHas equHuna | 1 0.5 bubmumoreka [IOK
Buza u spommonuu. JI/p Ne 1 «CpaBaenue https://m.edso0.ru/863e99c6
BUIOB TI0 MOP(OJIOTHYECKOMY KPUTEPHUIO)
5) JIBroKy1ue cuibl (3J1eMEHTapHbIe 1 bubnnorexa [HOK
(baKTOpHI) SBOIIOIUH https://m.edsoo.ru/863e9da4
6 EctectBenHsbIil 0TOOD 1 ero GopMbl 1 bubnunoreka [JOK
https://m.edso0.ru/863e9ed0
7 Pe3ynbratel sBoMIOIUY: 1 0.5 bu6mmoreka [IOK
HPUCIIOCOOJICHHOCTh OPraHU3MOB U https://m.edso0.ru/863e9fde
Bui0o6paszosanue. JI/p Ne 2 «Onucanue
prUCNocOo0JICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepar»
8 HanpasneHus 1 myTd MaKpO3BOJIIOLMH 1 bubnuoreka [IOK
https://m.edso0.ru/863e9cle
9  |HeoOpaTHMOCTPH BOJIOLIUI 1
10 |Ucropwus xu3Hu Ha 3emite U Metobl e€ | 1
U3yYEHUS
11 [unore3sl MPOUCXOXKACHUS )KU3HU HA 1 bubnuoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12  [Pa3BuTHE XH3HH Ha 3eMIIE TI0 3paM U 1 bubnnorexka [JOK
neproaam https://m.edsoo.ru/863eabbe
13 ||OcHOBHEIC 3TaAIbI YBOIIOLMHI 1 05 bu6mmoreka [JOK
PacTUTEIILHOTO U )KHBOTHOTO MHUA. https://m.edsoo.ru/863ea8bc
[1/p Ne 1 «/3y4eHune ncKomaeMpIx
OCTaTKOB PacTEHUH 1 )KUBOTHBIX B
KOJUTEKIIHSX
14 |CoBpemeHHas cucTeMa OpraHu4ecKoro 1 bubnnorexka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 |DBoumrornus yenoBeka (aHTPOMOTEHE3) 1 bubnmoreka [JOK
https://m.edso0.ru/863eac2c
16 |ABwmwxymue cuibl ((haKTophI) 1 bubnnorexka [JOK
aHTPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 |OcHOBHBIE CTANH SBONIOIUH UeioBeka | 1
18 |YenoBedeckue packl U IPUPOIHBIC 1 bubnmoreka [JOK
aJlanTaluy 9ea0BeKa https://m.edsoo.ru/863eaea2
19 |AJIM\P o temMe «Bo3HUKHOBEHHUE U 1 |1
pa3BUTHE )XKU3HU Ha 3eMiie»
20 |Dxomorus Kak HayKa 1
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Ne Tema ypoxka KonnyectBo yacoB /[lata uzyuenust| DneKTpoHHBIE U(POBLIC
n/n Beero| K/p | I/p ’ 00pa3oBaTeNIbHBIE PECYPCHI
21 |Cpenpl 0OUTaHUS U HKOJIOTHIECKHE 1 bubmumoreka [IOK
bakTopsl https://m.edsoo.ru/863eafec
22 |Abuotuyeckue dakropsl. JI/p Ne 3. 1 0.5 bu6mmotexa [JOK
«Mopdomoruuecknue 0COOCHHOCTH https://m.edsoo.ru/863eb10e
pacTeHH U3 pa3HBIX MECT OOUTAHUSY.
JI/p Ne 4. «BrnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»
23 |buotnyeckue HakToOphI 1 bubmuoreka [IOK
https://m.edso0.ru/863eb348
24 |DKOIOTHYECKHE XapaKTEPUCTUKU 1 0.5
nomyssiun. [T/p Ne 2 «IToacuér
TUTIOTHOCTH TOIYJISIIIAIA Pa3HBIX BUIOB
pacTeHui»
25 |CoobmiecTBa OpraHu3MOB — OHOIICHO3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
26 ||9KOJIOTHYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 |OCHOBHBIC ITOKA3aTEIH SKOCHCTEMBI. 1 bubmuorexa [JOK
Dkosornyeckue nupamuibl. CBOHCTBA https://m.edso0.ru/863eb5fa
skocuctem. Cykueccus
28 |IIpupoaHbBIe IKOCUCTEMBI 1
29 | AHTPONOT€HHBIE IKOCUCTEMBI 1
30 |Bbuocdepa — rinobanbHast IKOCHCTEMA 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 |3aKOHOMEpPHOCTH CYIIECTBOBAHHUS 1 bubnuoreka [IOK
ouochepsr https://m.edso00.ru/863ebd16
32 |YenoeuecTBO B Onocdepe 3emian 1
33 |CocymiecTBOBaHHE MIPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEeYeCTBA https://m.edsoo.ru/863ebale
34 | PesepBHblii ypok. O60011IEHNE TEMbI 1
«Coo0111ecTBa ¥ SKOJIOTUYECKHE
CHCTEMBI»
OBLIEE KOJIMYECTBO YACOB I1O 34 0 2.5

[TPOI'PAMME
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https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA
OBA3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

PI'BHY «MHCTUTYT CTpaTeruu pasBuTHs 00pa3oBaHUD)
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