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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl O OHOJOTUH TEOPETHUECKYI0 OCHOBY Il OMpECIICHUs
MOAXOM0B K (OPMHUPOBAHMIO conaepkaHUd YyuyeOHoro mnpeamera «buonorus» cocraBuim:
KoHuentyaiabHple nojoxeHuss PIOC COO o B3auMoOOYCIOBIEHHOCTH IIeJNeH, coaepikaHus,
pe3yapTaToB 00yUeHHs U TpeOOBaHM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TIOJIOXKEHHUS 00 OOIIHX
[eIsIX M MPUHIUINAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro oOIIero
obpazoBanus B Poccuiickoii deneparnu, a TakxKe MOJTOKEHUS O crieluprKe OHOJIOTHH, € 3HAUCHUH
B TIO3HAHHH XUBOW MPHUPOJIBI U 00ECTIEYCHUH CYIIECTBOBAHUS YeoBeYecKoro oobmectBa. CoriacHo
HA3BAHHBIM TOJOXEHUSIM, ONPEJECICHbl OCHOBHBbIE (YHKIMM MPOTrpaMMbl MO OHONOTHH U €€
CTPYKTYypa.

[Iporpamma mo Oumosioruu MaéT TPENCTaBICHHUE O LENsAX, 00 o0Imel cTtpaTernu OOydeHUS,
BOCIIUTAHUS W PA3BUTUS OOYYAIOMIMXCS CpelCcTBaMU ydeOHOro mpeamera «buonorusy, omnpenenser
00s3aTeNbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpPY, pacHpelesieHHue MO pasjesiaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIEI0OBATEILHOCTh U3yUeHHUsI yIeOHOT0 MaTepralia ¢ y4€TOM MEXKIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKHM OOpa3oBaTEIbHOrO Ipollecca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B mporpamMMe o GMOJIOTHH TaK)Ke YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3ysbTaTaM oO0yueHUs B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TT0O3HABATEIbHON  JCSATEIBPHOCTHA/YUEOHBIX  JEUCTBUM  OOydYalOIMIMXCSA 10  OCBOCHHUIO
coJiepKaHus OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme mo Owomormm (10-11 kmaccel, 0a30BbIii ypOBEHB) peaaTU30BaH MPUHITUII
MPEEMCTBEHHOCTH B H3yUYEHUU OMOIOTHH, OJiaroapsi 4eMy B HEM MPOCMAaTPUBACTCSI HAPABICHHOCTh
Ha pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOIO MHUPOBO33pEHUS,
[IEHHOCTHBIX OPHEHTALUN JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTABICHUI O 3J0pOBOM
0o0pase XKM3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpY’Karoliew mpuponaHoi cpene. [lostomy Hapsmy ¢
M3y4YeHHEM OOIIeONOIIOTUYECKUX TEOpUH, a TaKKe 3HAHUNH O CTPOCHUHU KUBBIX CHUCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX MPOIECCOB B IMPOTrPaMMe 10 OMOJIOTHUH yIEIECHO
BHHUMaHHUE UCTIOJIb30BAHUIO MOJYUYEHHBIX 3HAHUN B MMOBCEAHEBHON KU3HU AJIS PEIICHUS TPUKIATHBIX
3aa4, B TOM 4HCIe: NPOQWIAKTUKA HACJIECICTBCHHBIX 3a00JICBaHWIA YEIOBEKa, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAaHHUS SKOJOTHUECKH IIeIeCOO0pa3HOro IMOBEACHUS B
OKPY’KaIOIIeW NPHUPOAHONW Cpele, aHalau3a BIIMSIHUSA XO3SMCTBEHHOW JEATEIBHOCTH 4YEJIOBEKa Ha
COCTOSSHUE TPUPOAHBIX U HUCKYCCTBEHHBIX HKOCHUCTEM. YCHIIEHHE BHHUMAHHS K MPHUKIAIHON
HAIpaBJICHHOCTH y4eOHOro npenmera «bHONOTHS» MPOAMKTOBAHO HEOOXOIMMOCTHIO OOeCTICUeHHS
YCIIOBUHM ISl pelIeHus OAHOW M3 aKTyalbHBIX 3a7ad IIKOJHHOTO OMOJOTHYECKOro oOpa3oBaHUs,
KOTOpass mpexmnonaraeT (opMUpOBaHHE Yy OOyYaIOMIMXCS CIOCOOHOCTH aJanTHpPOBATHCA K
M3MEHEHHUSM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buomoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BaxxkHoe Mecto. OnHa
obOecrieunBaeT (opMHpOBaHHE Yy OOYYalOIIMXCS NPEICTABICHUNA O HAy4yHOM KapTUHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O >KHBOW TMPHPOJE, €€ OTIMYHUTEIHHBIX NMPU3HAKAX — YPOBHEBOU
OpraHM3alliil ¥ SBOJIONUH, CO3Ma€T YCIOBUSA JUIS: TO3HAHUS 3aKOHOB KUBOW MPHUPOBI,
dbopMupoBaHUS (YHKIIMOHATHHONW IPAMOTHOCTH, HAaBBIKOB 3JJOPOBOTO M 0€30MacHOTO 00pa3a »KU3HH,
HKOJIOTMYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOLICHHUS K KUBOW MPUPOJIE U YETOBEKY.

Bonbimoe 3HaueHre OWOJIOTHS MMEET TakKe IS PEIICHHS BOCIIUTATEBHBIX M Pa3BUBAIOIINX
3ajady cpegHero oOmiero oOpa3oBaHHs, coluanu3anuu oOydarommuxcs. M3yudenue Ouomoruu
obOecrieynBaeT yCiuoBHsl T (OPMHUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, ICTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET MHTETPALUUA OUOIOTHMYECKUX
3HAaHUW C TIPEJCTABICHUSMH W3 JPYTHX YYEOHBIX TPEIMETOB, B YACTHOCTH, (U3UKH, XUMHUU U
reorpaduu. HazBaHHbIe TIOJOKEHUS 0 MpeAHa3HAYCHUN y4eOHOTro npeamera «bruonorus» coctaBuiu
OCHOBY Ul OIpPEACICHUS TOAXOA0B K OTOOPY W CTPYKTYPHPOBAaHHIO €ro COZACpIKaHus,
MPEJICTABICHHOTO B IpOrpaMMe 10 OHOJIOTHH.



Ot6op conmepkanus ydeObHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMI KyJIbTYpOCOOOPa3HOro IMOAX0Jla, B COOTBETCTBUU C KOTOPHIM OOydYarolmiuecs MOJKHBI
OCBOUTHb 3HAHHWS U YMEHHUsS, 3HAYMMble A1 (popMupoBaHUS OOIIEH KYJIBTYpbI, OINpPEACNIAIONINe
aJiecKBaTHOE TIOBEJICHHE YeJIOBEKa B OKpYXalomlell MNpupoaHOW cpelne, BOCTpeOOBAaHHBIE B
MOBCETHEBHON KHM3HU U TPAKTHUECKOW nesTenbHOCTH. Ocoboe MEeCcTo B 3TOH CHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTBHI CO/IEPKAHUS, KOTOPbIE CIIyKaT OCHOBOU ISl (POpMUPOBAHMSI TIPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpPAa U LEHHOCTHBIX OpHUEHTAlMSIX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMAaHHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHHE COAEp)KaHUS ydeOHOro Marepuana B IporpaMmMe 1o OHOJIOrHU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00 OTIMYUTEIBHBIX OCOOEHHOCTSAX
JKUBOU IIPUPOJBI, O €€ YPOBHEBOW OpraHU3alui U BOJIIOLHMU. B COOTBETCTBUU C 3TUM B CTPYKTYypE
yueOHoro npeamera «buonorus» BblAENEHBI CIEAYIOUINE COJepKaTelbHble JIUHUU: «buonorus kak
Hayka. MeToJpl Hay4HOTo Mo3HaHus», «Kierka xak Ouonormueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucrema», «CuctemMa 1 MHOTOOOpa3ue OPraHUYECKOro MUpPa», « IBOIIOLUS KUBOU
HPUPOJBD, « DKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp wu3yuenuss yweOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJCHUE
00y4alOMMUMHUCS 3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAJIBHONH OpPraHU3alluH >KUBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEeHUN HCIONIb30BaTh 3TH 3HAHMS Ul TPAMOTHBIX JAEHCTBHUI B OTHOIIECHUU
00BEKTOB ’KMBOI IPUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX POOIEM.

Joctrmxenne uenu wu3lydeHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieuynBaeTCs PEeUICHUEM CIEAYIOMINX 3a/1a4:

OCBOEHHE OOYyYaIOIUMUCS CHUCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOpHUSAX, YUCHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MPaBUIIax, CIyXKaluX OCHOBOU A1t (POPMHUPOBAHUS MTPEICTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpA, O METOJIaX HAYYHOIO MO3HAHUS, CTPOCHUU, MHOTOOOPa3UH U
0COOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3aLUH, BBIAAIOIIUXCA OTKPBITUAX H
COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTUH;

dbopMupoBaHue y OOydYaIOIIMXCS TO3HABATEIbHBIX, WHTEIJIEKTyallbHBIX M TBOPUYECKHUX
CHOCOOHOCTEH B MpOLIECCe aHAIM3a JAaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIIOB, HICH
Y TIOJXOJI0B K U3YUYEHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3AIlNH;

CTaHOBJIEHUE y OOydwaromuxcs oOIied KyJnbTypbl, (PyHKIIMOHAJIBHON IPaMOTHOCTH, pa3BUTHE
YMEHHUI OOBSACHATH M OLICHWBATH SIBJICHHSI OKPYXKAIOIIETO MHUpA KHBOW MPUPOJLI HA OCHOBAaHUU
3HAHUU U OIBITA, NOJYUYEHHBIX IPU U3YUEHUU OMOJIOTUHY;

dbopMupoBaHue y 00ydaroUMXcsd YMEHUN WITIOCTPUPOBATh 3HaYCHUE OMOJOTHYECKUX 3HAHUM
B IPAaKTHUUYECKON NEATENIbHOCTH YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEAUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUH;

BOCIIMTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHMSI 4YEJIOBEKOM JKHUBOM IPUPOIBI,
HEO0OX0IUMOCTH OEpeKHOTO OTHOIIEHHUS K HEe, COONMIONEHUS STUYECKHMX HOPM IPH MPOBEICHUU
OMOJIOrMYECKUX HCCIIE0BAaHUMI;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKHX 3HAHWUW MJI1 TOBBIIICHUS YPOBHSI SKOJOTHYECKOU
KYJBTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHUN B TOBCEIHEBHOW >KHM3HU [UJISI OILEHKHU
MOCJIEACTBUM CBOEH AESITEIbHOCTH O OTHOLIEHUIO K OKPY XKaroIlel cpesie, COOCTBEHHOMY 3/J0POBBIO,
000CHOBaHME U COOMIOICHHE Mep MPOPHUIAKTUKH 3a00I€BaHHIA.

B cucreme cpemnero obmero oOpa3zoBanus «buonorus», mzydaemass Ha 0a30BOM YpOBHE,
ABIETCS O00sA3aTeNbHBIM YYE€OHBIM TPEAMETOM, BXOASIIMM B COCTaB MPEAMETHON o0nactu
«EcTecTBEHHO-HAyUYHBIE TPEIMETHDY.

Jnst u3ydenus Ouonoruu Ha 0a30BOM YpPOBHE CPETHET0 00IIero obpazoBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Henemio).



COJEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorus kak Hayka — 24.

buonorust kak Hayka. CBsA3b OHOJOTMU C OOIECTBEHHBIMHU, TEXHHUUYECKMMH M APYTUMU
€CTeCTBCHHBIMH HayKamH, Quiaocodueid, 3TUKOHW, 3cTeTMKOW u mpaBoM. Pomnp Ouonmoruu B
(dhopMHUPOBaHUH COBPEMEHHOW HAyYHOW KapTUHBI Mupa. CucTtemMa OMOJOTHYECKHX HayK.

Metoabl TO3HAHUS KHUBOM NPUPOABI (HAOIIONEHUE, SKCIEPUMEHT, ONMUCAHUE, MU3MEpEHHe,
KJaccuuKkanus, MOJASITMPOBAHNE, CTATUCTHIECKAss 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuiel U cxeMbl: « MeTO/IbI TO3HAHUS YKHUBOW TTPUPOJIBI.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[Tpaktuueckas pabGora Ne 1. «Mcrmonp3oBaHHE pPA3IUYHBIX METOAOB TP HM3YYCHHUU
OHMOIOrMYECKUX O0BEKTOBY.

Tema 2. JKuBble cucTemMbl 1 X Opranusanus — 14.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: Onosiorud. OTIMYne KUBBIX CUCTEM
OT HEOPTaHUYECKOU PUPOJIBI.

CpoiicTBa OMOCHCTEM M MX pazHOOOpa3ue. YPOBHU OpPraHU3alMA OMOCUCTEM: MOJICKYJISIPHBIH,

KJI€TOYHBIH, TKaHEBBIM, OpraHU3MEHHBIN, MOIYISLHOHHO-BUA0BOM, 3KOCHCTEMHBIH
(6roreoneHOTUYECKHI ), OMOCHEPHBIH.
JleMoHcTpanUK:

Tabmump! u cxembl: « OCHOBHBIE TIPU3HAKH KU3HWY, « Y POBHH OPTaHHU3AIIUN KUBOW TIPUPOIBD».

Oo6opynoBanue: mozens Monekynsl JJHK.

Tema 3. XumMuuecKkuii COCTaB M CTPOEHHUE KJIETKH - 84.

XUMUYECKUN COCTaB KIETKA. XUMHUYECKHE DJIEMEHTBI: MAKpPOIJIEMEHTBI, MUKPOIJIEMEHTHI.
Boga n MmuHepasbHbIE BEIIECTBA.

@OyHKIMM BOABI U MUHEPAJIbHBIX BELECTB B KieTke. [lonaepkanue ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHne OeIKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumble n
3aMEHUMbIE AMHUHOKHCIOThl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€JIKOBOM MOJIEKYJIBI
(mepBrUYHasi, BTOpUYHAs, TPETUYHASI U YETBEPTUYHAsI CTPYKTypa). XMMUYECKUE CBOMCTBA OEJIKOB.
buonoruueckue pyHKIIUU OETKOB.

@®epmenTsl — Oumomnormueckue Karaiam3atopbl. CTpoeHue (QepMeHTa: axKTHBHBIM LIEHT,
cybctpatHas cneunpuyHocts. Kodpepmentsl. Butamunpl. OTiauuust GepMEHTOB OT HEOPTaHUYECKUX
KaTaJIu3aToOpOB.

VYraeBoasl: MOHOcaxapuibl (TI0K03a, pubo3a M Je30kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmai, TIMKOTeH, LeJTo03a). buonornueckue GyHKIMU YIII€BOOB.

Jlunuasl: Tpurauuepuasl, pochonunuasl, crepoussl. I'uapopunbHO-ruapodoOHbIE CBOWCTBA.
buonoruueckue @yHkuuu aunuaoB. CpaBHEHHE YITIEBOJOB, OEJIKOB M JIMIKJOB KaK HNCTOYHHMKOB
SHEPIHUH.

Hyxnennosbsie kucnorsl: JJHK um PHK. Hykneornael — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuuu JJHK. Crpoenue u ¢pynkuun PHK. Bunst PHK. AT®: ctrpoenue u pyHKIMH.

[uronorust — Hayka o kietke. Kierounast Teopusi — mpuMep B3auMOACHCTBUS Uaeh U (akToB B
HAy4YHOM ITI03HaHUU. METO/bl N3yUEHUs KIETKH.

Knerka kak menoctHast xuBasg cuctema. OOLIMe NpPU3HAKK KJIETOK: 3aMKHYTasl HapysKHas
memOpana, monekynsl JJHK kak reneruueckuil anmapar, cucteMa CUHTe3a OeJka.

Tunbsl  KJIETOK: dyKapuoTHUecKass M mpokapuotudeckas. (OcoOEHHOCTH  CTpOEHUs
npokapuoTudeckoi kieTku. Knetounas crenka Oakrepuil. CTpoeHHE 3YKApHOTHUECKOM KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIICTKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIUKC, WX (DYyHKIUH.
[Tnasmatnueckass memOpana, €€ cBoiictBa W (QyHkmuu. IluTorurasma wu €€  OpraHoOUIBI.
OpnnomemOpannbie opranounsl kietku: JIIC, anmapat [ombmxku, nuzocomsl. IlodyaBTOHOMHBIE
OpraHoubl KIETKNA: MHTOXOHIPHUH, IuacTunabl. I[IponcxokaeHne MUTOXOHAPUN U IutacTui. Bunbl
wiactua. HememOpaHHble OpraHoMabl KIETKH: PHOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynaropHblii neHTp KieTku. CTpoeHue saapa: siiepHas 000J0YKa, KapHoIUla3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llneligen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

[uarpammel:  «PacmpeneiieHHe  XMMHYECKUX — JJIEMEHTOB B HEKHUBOW  IIPUPOACY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B JKUBOU IIPUPOJIEY.

Tabmuubt u cxembl: «llepmoguueckass Tabnuia XMMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbD», «bnocunres Oenka», «CrtpoeHne Moisekyibl Oenka», «CTpoeHue (GepMeHTay,
«Hykneunossle xucnotel. JIHK», «Crpoenune monekynsl AT®», «CtpoeHne syKapuoTHUECKON
KIeTKW», «CTpO€HHE KUBOTHOW KIETKW», «CTpoeHHe pacTUTEIbHOM KIETKH», «CTpoeHue
IIPOKAPUOTUYECKOM KIETKW», « CTpOCHUE pa KIETKN», « Y TIEBOABDY, «JIUIuab.

OOGopynoBaHUE: CBETOBOM MHUKPOCKOI, OOOpyJIOBaHWE IS TPOBEJACHUS HAOIIOJICHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MHKpONpEenapaTsl PacTUTENBHBIX, JKUBOTHBIX M OaKTepHAIbHBIX
KIIETOK.

JlabopaTopHble U NIpaKkTHYeCcKHe PadoThI:

Jlaboparopnast pabora Ne 1. «M3yueHue KaTaIMTUUECKOW AaKTUBHOCTH (EpMEHTOB (Ha
IIpUMEpE aMUJIa3bl WM KaTanas3bl)y.

Jlaboparoprast pabota Ne 2. «M3y4ueHue CTPOCHHUS KIIETOK PACTCHUH, )KHBOTHBIX U OaKTepUi
I10Jl MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENaparax 1 UX OIUCaHHUEY.

Tema 4. /KusHeaesATeJIbHOCTH KJITKH — 64.

OOMEH BeIIEeCTB, WIH METa00JIM3M. ACCUMUIAIMS (TUTACTUYECKHH OOMEH) U AUCCUMUIISAIUS
(oHepreTHyecknii OOMEH) — JBE CTOPOHBI EIWHOrO Tpolecca Merabonu3ma. Poib 3akoHOB
COXpaHEHHMsI BELIECTB U SHEPTUH B IOHUMaHUU METa0oIU3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA M reTepoTpodHbli. Poias (epmeHTOB B 0OMeHe
BELIECTB U NIPEBPALLEHUH SHEPTUH B KIIETKE.

®otocunre3. CperoBas u TemHOBas (aszbl  QorocuHTe3a. Peakmmm  QoTocuHTE3A.
D¢ dextuBHOCTh (oTOCHHTE3a. 3HaueHUe (OTOCHHTE3a AJS KM3HM Ha 3emie. BrnusHue ycrnoBuii
cpezsl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIICHHS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepuu. 3HaUeHUE XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTudyeckuii 0OMeH B KieTke. PaciienyieHue BELECTB, BbIICIECHUE U aKKyMYJHUPOBaHUE
SHEPIUU B KJIETKE. OTambl 3HEpreTuueckoro ooOmeHa. I[nmukonu3. bpokeHue u ero Buibl.
Kucnoponnoe okwuciaeHne, WM KiIeTo4Hoe apixaHue. OxwuciaurenbHoe (dochopuarpoBanue.
3¢ (HeKTUBHOCTH 3HEPreTUYECKOT0 OOMEHA.

Peakuuu wMarpuuHoro cunre3a. ['enernueckas wuHpopmanus u JHK. Peamuzanus
reHeTnyeckol uHdopmanmu B KieTke. ['eHeTWYecKWd KOA M ero cBOMcCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancasuus — OuocuHrte3 Oenka. Drtambl TpaHcasauuu. KomupoBanue
aMUHOKHCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie gopmbl xku3Hu — BUpYCHl. Mcropust oTkpeitus BupycoB (. V. ViBaHoBckuii).
OCOOeHHOCTH CTPOEHHUS M JKU3HEHHOTO LHMKIa BHpycoB. bakrtepuodaru. bonesnu pacteHuid,
JKUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBbIC BHpycaMu. Bupyc mmmyHomedummra denmoeka (BUY) —
Bo30yautens CIIMJla. OOpatHast TpaHCKpuUILus, peBepTraza M HHTerpasza. IIpodunaxtuxa
pacnpocTpaHEHHs] BUPYCHBIX 3a00J1€BaHUA.

JdemoHcTpanuu:



IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: « Tunel uTanus», «Metabonuzm», « MUTOXOHAPHUD», « IHEPTETHICCKUN
oOmen», «Xmoporutacty, «Potocunres», «Ctpoenne [AHK», «Ctpoenne u (QpyHKUMOHHPOBAHHE
reHay, «CuHTe3 Oenkay», «l'eHermueckwii kom», «Bupyce», «bakrepuodarn», «CtpoeHue wu
*u3HeHHbIH nuki Bupyca CI11/]a, 6akrepuodaray, «Perumkanus JJHK.

O6GopynoBanue: moaenu-ammmkamuun «Yasoenue [IHK wu tpanckpunmms», «buocunTtes
6enka», «CTpoeHue KIeTKH», Moaenb cTpykrypsl JTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB — S4.

Knerounslii UK, WIM S>KU3HEHHBIH LUK kieTkd. HMHrtepdaza u mwmro3. Ilporeccsr,
nporekatomue B wuHTepdaze. Permkanms — peakuus matpuuHoro cuHTeza JHK. Crpoenwme
XpOMOCOM. XpOMOCOMHBIN HA0Op — KapHOTHIL. JIMIIJIOWAHBIA U TaljIOuAHbII XpPOMOCOMHBIE HAOOPBI.
Xpomatuasl. L{uTomornueckue OCHOBBI PA3MHOKEHUS U UHANBUYAJIBHOIO PA3BUTHSI OPTaHU3MOB.

[enenne xnerkun — muro3. Craaun mutosa. Ilponeccsl, npoucxoadiue Ha pasHbIX CTAIUIX
MHTO3a. BHOIOrHYecKuil CMBICT MUTO3A.

[Tporpammupyemasi rudesb KICTKH — aronTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecroyioe W 1osioBoe. Buabl 0ecrnosioro pa3MHOXKEHHUS:
JieNieHHe HaJBO€, IOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHME, BEreTaTHBHOE
pa3MHO)keHne. VICKycCTBEHHOE KIIOHHUPOBAaHUE OPTraHU3MOB, €T0 3HAYEHUE JJIs CEJIEKIINH.

[TonoBoe pa3MHOXEHHE, €T0 OTINYHUS OT OECIOI0rO.

Meiio3. Cramum wmeio3a. Ilpoueccsl, mpoucxonsdimue Ha craausix wmenosa. I[loBengeHue
xpoMocoM B meio3e. Kpoccunrosep. buonorndueckuii CMbIC U 3HaU€HHE Meiio3a.

['amerorenes — mpouecc 00pa3oBaHUSl MOJIOBBIX KIJIETOK Yy JKUBOTHBIX. [loJjOBBIE XKele3bl:
CEMEHHUKH M su4yHMKH. OOpa3oBaHHME M pa3BUTHE INOJOBBIX KJIETOK — TaMeT (CIepMaTo30M[,
SMIICKJIETKA) — criepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHMSI SUIIEKJIETOK U CIIEPMAaTO30HUI0B.
OmnogorBopenue. Ilaprenorenes.

WunuBuayanbHOe pa3BuTHE (OHTOTeHE3). DMOpPHOHANBHOE pa3BUTHE (3MOpHOTEeHe3). DTambl
SMOPUOHANILHOTO PA3BUTHUS y TMO3BOHOYHBIX XUBOTHBIX: OPOOJICHHE, TacTPYJISAIMs, OpPraHOTEHES.
[ToctamOproHansHOE pa3BUTHE. THOBI MOCTAIMOPHOHAIBHOTO PA3BUTHSA: MPSIMOE, HENpPSIMOe
(mununHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBHI3BIBATH
BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOCHHE CEMEHH, CTaauu
pa3BUTHS.

JdemoHcTpauuu:

Tabmunel 1 cxempl: «POpMbI pa3MHOXKEHHSI OpPraHU3MOBY», «JI|BOIHOE OIUIOJOTBOpEHHE Yy
I[BETKOBBIX pacTeHuil», «BereratnBHOe pa3MHOXKEHHE pacTeHUi», «/leneHue KiIeTku OakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHne XxpoMocombl», «Kierounsiit inkny, «Permmukamus [JTHK,
«Mwuto3z», «Meito3», «lIpsmoe u Hempsimoe pa3zBuTHE», «l'aMeToreHe3 y MIEKONUTAIOLIUX H
yesoBeka», « OCHOBHBIE CTaIU OHTOI'€HE3ay.

O6opynoBaHue: MHUKPOCKOI, MuKpompenapathl «CrepMaTo30uIbl  MIIEKOMUTAIONIETO»,
«Slinexierka Miekonurarmero», «KaprnoknHes B KII€TKax KOpEIIKA JIyKa», MAarHATHAs MOJEIb-
anmuukanus «Jlenenue knetkw», moaens JIHK, monens merada3Holt XpOMOCOMBL.

JlabopaTopHble 1 paKTUYeCKUE PadoThI:

Jlaboparopnas pabora Ne 3. «HabGmromenue MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabora No 4. «M3yueHue CTpOEHHUS TIOJNIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. Hacsie1cTBEHHOCTh M H3MEHYMBOCTh OPraHM3MOB — 84.

[IpenmMer u 3agaun reHeTuku. Vicropus pa3BUTHs T€HETUKH. POlb IUTOIOTMH M ASMOPUOJIOTUN
B CTAHOBJICHUM TEHETHKU. BKIaa pOCCHNCKHX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE TCHETHKHU.
Meroapl TeHETUKH (THOPHUIONOTHYECKUN, UUTOTCHETHUYECKUN, MOJICKYJISIPHO-TEHETUYECKHI).



OcCHOBHBIE T€HETHMYECKHE NOHATHUA. |eHeTudeckass CUMBOJIMKA, UCIOJIb3yeMass B CXEMax
CKpEIIMBaHMI.

3aKOHOMEPHOCTH Hacje0BaHUs MPU3HAKOB, ycTaHOBIeHHbIE . Menaenem. MoHoruOpuHoe
CKpellMBaHHe. 3aKOH €IMHO-00pa3usi ruOpuaoB mepBoro mnokosieHus. [IpaBuio AOMUHUPOBaHUS.
3aKOH paclleIUIeHHs] IPU3HAKOB. [ 'nnores3a unctorsl rameT. [loHOE 1 HENTOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpemmMBaHME.  3aKOH  HE3aBUCMMOTO  HACJEIOBaHUS  NPU3HAKOB.
[luTOreHeTHUeCKUe OCHOBBI JUTHOPUIHOTO CKpPEUIMBAHUA. AHAJIM3UPYIOIIEE CKpPEIIMBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIMIETO CKPEIMBAHUS JIJIs OIIpeieJIeHHsI TEHOTHIIA OCOOH.

CuenyieHHOe HacyieoBaHue npu3HakoB. Pabota T. Moprana no cremnyiieHHOMY HacjeI0BaHUIO
reHoB. Hapymienue crierienrs reHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. [ eHeTuUeCKre KapThl.

'eneruka mona. XpoMOCOMHOE ONpEAeieHUE Moja. AYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHbIe Oprann3Mbl. HacnenoBanue npu3HaKoB, CLEIIIEHHBIX € IIOJIOM.

N3meHunBOCTh. BUabl M3MEHUNBOCTH: HEHACIEACTBEHHAsl M HACIEICTBEHHas. Ponb cpensl B
HEHACJICICTBEHHOM  WM3MEHYMBOCTH.  XapaKTepUCTHKa  MOJU(UKAIMOHHOW  M3MEHYMBOCTH.
Bapuanuonsslii psg u BapuanuoHHas kpuBas. Hopma peaknuu mnpusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIC MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBennasi, wiM reHOTUNUYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAasT M3MEHYHBOCTb.
Meiio3 u Mo10BOM IpoIIecC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH. MyTallMOHHasi U3MEHYHBOCTb.
Knaccudukanust myranuii: T€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa W TPUYMHBI MYTAaIlH.
MyTtarennsie (GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSJIOB B HAcieICTBEHHOM m3MeHunmBoctH H. .
Basuuosa.

BHesiepHast HacJI€1CTBEHHOCTh U U3BMEHUYUBOCTbD.

I'enetnka wuenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOABI T€HETHMKH 4YEJIOBEKa:
reHeaIOTHYeCKU, OJIM3HEIOBBIA, IIUTOr€HETUYECKU, OMOXMMUYCCKHUIA, MOJIEKYJISIPHO-
reHeTnyeckuii. CoOBpeMEHHOE ONpEeNeIeHHe TeHOTUIIA: IIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIHpPOBaHUE, B TOM uwmcie c¢ mnomoumsio [II[P-ananu3a. HacnenctBennsie 3a0oseBaHUs
YesloBeKa: TeHHbIE O0JIe3HH, OOJIE3HU C HACIEACTBEHHOM MpPEapacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMaTtuyeckue U TeHepaTHBHbIe MyTanud. CTBOJIOBBIE KIETKU. [IpUHIUIBI 3I0pOBOTO
o0pa3a W3HHU, JAMArHOCTUKH, NPO(PUIAKTUKM M JICYEHHUS TIEHETHUeCKUX Oose3Hedl. Menuko-
T€HETUYECKOE KOHCYJbTUPOBAaHUE. 3HAUYEHHE MEIUWLUMUHCKOM TEHETUKH B MPEJOTBPAILICHUH U
JICYEHUU TeHETUYECKUX 3a00JIeBaHU Yell0OBEKa.

JdemoHcTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBumos.

Tabmunel u cxembl: «MOHOTHOPHUIHOE CKpEIIMBAHME W €ro LUTOT€HETHYECKass OCHOBaY,
«3aKOoH pacIIEIUIeHHUs U €ro HUTOTeHEeTHYeCKasi OCHOBaY, «3aKOH YHCTOTHI rameTy, «lurudpunnoe
ckpemuBaHue»,  «LluTomorndyeckre  OCHOBBI ~ JWTHOPHIHOTO  CKpeImuBaHUs»,  «Meko3y,
«B3aumoneiicTBUE alIeNbHBIX T€HOBY», «l'€HeTUUecKre KapThl paCTEHUU, )KUBOTHBIX U YEJIOBEKa,
«l'enetuka mnona», «3aKOHOMEPHOCTH HACJIENIOBaHUS, CLEMJIEHHOro ¢ mojoMy», «Kapuorumsl
YeloBeKa U IKUBOTHBIX», «Buabl wu3MeH4YMBOCcTH», «MoaudukanuonHas HW3MEHUYHUBOCTDY,
«HacnenoBanue pesyc-¢pakropay», «I'eHeTuka rpynn KpoBu», «MyTallmoOHHAst U3MEHUHUBOCTbY.

O6opynoBanue: Mojaenu-anmiukanuu  «MoHoruOpunHoe cKpemmBaHue», «HemomHoe
JOMUHUpOBaHHE», «JlurubpunHoe ckpemmBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpozoduna» (Hopma, mMyTanuu (OpMBl KpbUIbEB M OKpacKH Tena), repdapuit
«I"'opox moceBHOW».

JlabopaTopHble M NpakTHYeCKUe padoThI:

Jlaboparopuass pabdora Ne 5. «M3ydeHwe pe3yiabTaTOB MOHOTHOPUIHOTO W JUTHOPHUIHOTO
CKpEIIMBaHUs Y APO30(HIIBI Ha TOTOBBIX MUKpPOIpernapaTaxy.

Jlaboparoprass pabora Ne 6. «V3yueHue MOAM(PUKAIMOHHON H3MEHUYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI.



JlaGopatopHnas padota Ne 7. « AHanmu3 MyTaiuii y 1po30(uisl Ha TOTOBBIX MUKpOIpEnapaTaxy.

[TpaxTuueckas padota Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUM — 34.

Cenexkuusi Kak Hayka W Ipolecc. 3apoXKJICHUE CEIeKUUH U AomecTukanus. Yuenue H. .
BaBuioBa o0 IeHTpax NPOMCXOXKAEHUS M MHOrooOpasusi KyJbTYpHBIX pacTeHuil. LleHTpsr
MIPOMCXO0KICHHS TOMAIHUX )KMUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJABbI CeNeKUMU. MaccoBBIi M WHAMBUIYAIbHBIM OTOOPHI B CEJIEKIMU
pacTeHuii u >KMBOTHBIX. OneHKa sKcTrepbepa. BiIM3KOpOACTBEHHOE CKpEIMBaHWE — WHOPUIUHT.
Yucrass nuaus. CkpemmBanue 4yucThIX JuHUil. ['ereposuc, niam rubpunHas cuia. HeponctBeHHOE
ckpemuBanue — ayTopuaunr. Otnanénnas rudpuanzanus u e€ ycnexu. MckyccTBeHHBIN MyTareHes
U TI0JIyYEHUE MOIUILIONI0B. JJOCTHKEHUS CENEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTambl CO3AaHUA
pexomOunanTHoM JIHK wu Ttpancrenneix opranusmoB. Krnertounas wumxenepus. Kietounsie
KyJIbTYypbl. MUKpOKJIOHAJIBHOE pPAa3MHOKEHUE pacTeHuid. KIiloHMpoBaHME BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPTaHU3MOB. DKOJOrHYeCKUe 1 dTHueckue npodiemsl. [MO — reHeTndecku
MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuubl u cxembl: Kapta «LleHTpbl NPOUCXOXKICHHS M MHOroo0pasusi KyJIbTYPHBIX
pactenui», «llopoabl mOMamIHMX >KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHuil», «OTaanéHHas
ruOpuamzanmsi», «Pabotel  akamemuka M. @. UWeanoBay, «llomumnonmusy, «OOBEKTHI
ouoTexHonorun», «Knerounsle KyabTyphl U KIOHHpOBaHUE», « KOHCTpyrpoBaHUE U MEPEHOC TE€HOB,
XpOMOCOM.

O6opynoBaHue: MyJSDKA IUIOJOB M KOPHEIUIOAOB JAMKUX (OpM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelnbCKOX035ICTBEHHBIE PACTEHUS.

Ikekypeust Nel. «OcHOBHBIE METOABI U JOCTH)KEHUS CEJIEKIIMM PACTEHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 ¢GepMy, COPTOHCHBITATENbHBIM Yy4YacTOK, B TEIJIUYHOE
XO035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIIACC

Tema 1. DBosnrouoHHas OuoJorUs- 94.

[TpennocsIKyu BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHs U €€ MECTO B
Oouonoruu. BiusiHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HAYK.

CeupnerenscTBa 3BoaonuU. [laneoHTOIOrNYECKUE: MOCIEN0BATEILHOCTD TIOSABJICHUS BUIOB B
MAJICOHTOJIOTHYECKOM JIETONUCH, TepexoaHble (GopMbl. broreorpaduueckue: CXOICTBO U pa3inyue
dayH u Ga0p MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA W PA3NU4YUsi HAMOPHUOHOB pa3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE, DY JUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonexkyaspHO-OMOXUMHUYECKHE:  CXOACTBO  MEXaHH3MOB  HACJIEICTBEHHOCTH U  OCHOBHBIX
MeTa0OINYECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BOSHUKHOBEHUS JapBUHU3Ma. J[BIKyIIKe
CHJIBI 3BOJIONMU BUIOB 10 J{apBUHY (M30BITOYHOE pa3MHOXEHHE NMPHU OTPAHUYEHHOCTU PECYPCOB,
HeompeaeéHHast N3MEHYHBOCTh, 00pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBooruu (CTD) u e€ 0OCHOBHBIE TOT0XKEHUS.

Muxkposomtonus. [Tomynsius Kkak equHUIA BUIa U 3BOJIOLUY.

JBwxymue cuibl ((pakTopbl) 3BONIONMM BHJIOB B MNpupojae. MyTanMOHHBIH Ipolecc |
KOMOWHATHBHAS U3MEHUYNBOCTD. [[ONyJISIIIMOHHBIE BOIHBI U Apeiid reHoB. M30msmms u Murpamusi.

EcrecTBenHbIi 0T00p — Hanpasisonuil paxkrop 3Bosroru. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ynbTar 3Bosmonuu. [Ipumeps! npucrnocobneHui y
OpraHu3MoB. ApoMop¢03bl U UIHO-aJaNTaLNH.



Bung u BugooOpasoBanme. Kpurepum Buma. OcHoBHble (OpMBI  BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

Makpoospomonua. DopMmbl  3BoNIONMU:  (UIETHUECKAsi, TUBEPreHTHas, KOHBEpPreHTHas,
napaensHas. HeoGpatumocTs 3Bosonuy.

ITpoucxoxaeHne OT HecleUUaIU3UPOBAaHHBIX NpeakoB. IIporpeccupyromas cnenuanu3anus.
AJllanTUBHAS paavanus.

JdemoHcTpauuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Miomiep, A. H. CeBeprios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpPraHUYECKOr0 MUpa Ha 3emiie», «3apOoJbIIIi MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl O00pbOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH 0TOODY,
«MHoroo0pa3ue CcopToB pacTeHui», «MHoOrooOpasue mopox KUBOTHBIX», «llomymsmumy,
«MyTanmoHHasT M3MEHUMBOCTHY», «Apomopdose», «Wamnoanantauum», «OOmas aereHeparus,
«JIBmxymue cuisl 3BosmoIMNY, «Kapra-cxema mapmipyra nyremectsust Y. JlapBuna», «boprba 3a
cymectBoBanuey», «lIpucrnocobmeHHOCTs oOpranu3smMoBy», «['eorpaduueckoe BUA000pa3OBaHHEY,
«DKOJIOTMYECKOe BUA000PA30BAHUEY.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAaCKH, HAOOp IUIOAOB U
ceMsiH, Koyuiekius «lIpumepsl 3alIUTHBIX NPUCIOCOOJIEHUH y JKUBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY», 00BEMHAs MoaeNb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIXY.

buoreorpapuueckas kapra mupa, KomieKuus «©@opMbl COXPaHHOCTH MCKONAEMbIX KMBOTHBIX
U pacreHuil», monenb ammmkauus «llepexkpéct xpomocom», BiaxkHble IpemnapaTel «Passurue
HacekoMoro», «Pa3BuTue mnsarymku», Mukpomnpenapar «/lpozodpunay (Hopma, mMyTranuu (HopMsl
KPBUIBEB U OKPACKH TENA).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparoprass pabora Ne 2. «Omnmcanue TPHUCIIOCOOJICHHOCTH OpraHm3dMa u €
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUe M pa3BUTHe :KU3HU HA 3emJie — 9u.

JloHay4HbBIE TPEICTaBICHHUA O 3apOKICHUM >KM3HU. HaydHble I'MIOTE3bl BO3HUKHOBEHUS
JKU3HM Ha 3emyie: aOWOTeHe3 W IMaHCIEepPMHs. XHUMHYECKas OHBONONHS. AOWOTCHHBIA CHUHTE3
OpPraHMYECKHUX BEUIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTAJIbHOE IMOATBEP)KIECHUE XMMHUYECKON
sBostony. Havanbhble stanbl Ouonoruueckoi ssomtounu. ['mmoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM M HMX 3BOJIOLUS.
®opMHUpPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3paM M nepuoaaM. Kartapxeil. Apxeickas ¥ IpOTEpO30HCKas
apbl. [laneo3oiickas spa U €€ mepuoapl: KEeMOPUNCKUNA, OpJOBUKCKUN, CUITYpPUMCKHI, ITE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3o30iickas 3pa 1 €€ Mepruobl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo30iickas 3pa 1 €€ nepuoabl: ajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa M TEO0JOrMuecKkux mporeccoB. OCHOBHBIE ATambl 3BOJIOLUU
PacTUTENLHOTO U )KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHHH 1 KUBOTHbBIX. [losiBIeHue, pacuBeT u
BbIMHUpPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpPraHMYECKOr0 MHpa KaK OTpakeHue HBOJoUMU. OCHOBHBIE CHCTEMATUYECKUE
IpyNIbl OPraHU3MOB.

OBoIONMs 4eI0BeKa. AHTPONOJIOrUS Kak Hayka. Pa3BuThe npeacTaBiIeHn O MPOUCXO0XKIEHUN
yesnoBeka. MeTojpl M3yuyeHus aHTpomnoreHe3a. CXoACTBAa U pPa3IMyUsl YEJIOBEKAa U KUBOTHBIX.
CucremaTueckoe MOJ0KEHUE YEIOBEKa.

JBwxymue cuibl  (dakTopel) aHTpomorenesa. HacnencTBeHHas W3MEHUYMBOCTH |
ecTeCTBEHHbIM 0TOOp. OOIecTBeHHbIM 00pa3 >KU3HU, W3TOTOBJIEHHE OpPYIUH TpyJa, MBILIUICHHE,
peub.



OCHOBHBIE CTaJMHU ¥ BETBU SBOJIOLUU YEJIOBEKA: aBCTpalonuTeku, YemoBek ymensblil, Yenosek
npsAMoXoasauIni, YenoBek HeaHaepTalibckuid, YenoBek pasyMmHblil. Haxoku ucCKomaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHMsI, 00JIaCTh paCpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

UYenoBeueckne pachkl. OCHOBHBIE OOJIBIIIME pachl: €BpOTCOMIHAs (eBpa3uiickas), HETPo-
aBCTPAJIOUIHAS (axBaTropuasbHas), MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas). UYepTsl
MPUCTIOCOOJICHHOCTH TPECTaBUTENEH YeIOBEYECKHX pac K YCIOBUSIM CyIIEeCTBOBaHUS. ENMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHcTpanuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3nukHoBeHHe COJIHEUHON CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHas  kietka», «lIpokapuoTmyeckas — KIETKay,
«CoBpemMEeHHasl CHCTEMa OPraHMYecKoro mupa», «CpaBHEHHE AHATOMHYECKUX 4YEPT CTPOECHUS
YeJI0BeKa U 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeECTa MaJICOHTOJIOTUYECKHX HAXO0JOK
MPEIKOB COBPEMEHHOIO0 4YelnoBeKa», «J/lpeBHeitmme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckre pacs».

O6GopynoBanue: wmyisku — «[IpoucxoxaeHne  yenoBeka»  (OIOCTBI  aBCTPAJOTHUTEKA,
MUTEKAHTPOIa, HEeaHJAepTallblla, KPOMAHBOHIIA), CJENKU WIM HW300paKeHHs KaMEHHBIX OpYIuil
MEepBOOBITHOTO 4YeJOBeKa (KaMHHU-YOMNIIEphI, pyOmia, ckpebria), reoXpoHOJoTHYecKas TaOJnIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKue padoThl:

[Tpaktuyeckas padora Ne 1. «/3yyeHHe HCKONMAEMBIX OCTAaTKOB PACTECHHHA M YKUBOTHBIX B
KOJUIEKLIHSAX .

Ikcekypeust Nel «OBouousl OpraHMYEcKoro Mupa Ha 3emiie» (B €CTECTBEHHOHAYUYHBIH WU
KpaeBeIueCKuil My3eit).

Tema 3. Opranusmsl U OKpy:Kawas cpeaa — S4.

OKoJorusl Kak Hayka. 3ajiadyd M pasieibl SKOJIOTUU. MeTobl SKOJIOrMUECKUX MCCIIEOBAHUM.
DKOJIOTHUECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEIOBEKA.

Cpenbl oOuTaHus OpPraHU3MOB: BOJHAas, HA3eMHO-BO31yIlIHAs, MIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonorndeckne (akropel. Kraccudukanms -sKomorudeckux (GaxTOpoB: aOHMOTHUYECKHE,
OMOTHYECKHE U aHTPONOreHHbIEe. J[elicTBHE 2KOMOTHYecCKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (haKTOpHI: CBET, TEMIIepaTypa, BIaKHOCTh. Dotonepuoan3m. [IpucnocodieHus
OpPraHU3MOB K JICUCTBUIO abnoTH4YecKuX (pakTopoB. buonoruueckue puTmel.

bruotnyeckue Qaxropbl. Buasl OMOTHYECKHUX B3aMMOACHCTBUI: KOHKYPEHIIUS, XUITHUIECTBO,
cum6Omo3 u ero Qgopmsel. [lapazutusm, xoomepanus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIHM3M, HEUTpaim3M. 3HAUCHHE OWOTHYSCKHX B3aMMOACHCTBHMA JUIS
CYILIECTBOBaHMS OPTaHW3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTUKU  momyiasiuu. OCHOBHBIE IOKa3aTead  MOMYJISALHUU:
YUCJIEHHOCTb, INIOTHOCTbh, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpalus. J[MHaMHuKa YUCIEHHOCTH
HOMYJISIUY U €€ peryJssiusl.

JdemoHcTpauuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, O. ['exkens.

Tabnuuel u cxemsl: kapta «I[Ipupognsie 30HBI 3emuny», «Cpeabl OOUTAHUS OPTaHU3MOBY,
«Doroneproam3my, «Ilomymsiuuny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH TOIMYJISIINH HH(Y30pHu-
Typenbkny, «[IuieBsie nemnm.

JlabopaTopHble U IpaKTUYECKUE PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckne 0COOEHHOCTH PAaCTEHHI U3 pPa3HBIX MECT
oOUTAHUS.

Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIECYCa.

[TpakTuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJIALHMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJOTHYECKHE CUCTEMBI -94.



CoobmecTBO opranu3zmMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs, POCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBS3u B OMOIICHO3E.

DKoONoru4eckrue CHucTeMbl (9kocuctembl). lloHaTne 00 »dKocucTeMe H  OHMOreOIeHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: IIPOIYLIEHThI, KOHCYMEHTHI, peaylieHThl. KpyroBopor
BEIIIECTB U NIOTOK HEPTUH B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHH 3KOcUCcTeMBI. [IuiieBbie
nenu U cetd. OCHOBHBIE IIOKa3aTeNIM SKOCHCTEMBI: OuoMacca, MPOAYKLUSA. OKOJIOIMYECKHE
OUPaMUIbL:  MPOAYKIMH, YUCIEHHOCTH, Ouomacchl. (CBOWCTBA 9SKOCHUCTEM: YCTOMYUBOCTH,
camoperyJsnus, pazsurue. CyKueccus.

IIpuposnHblE HSKOCUCTEMBI. ODKOCHCTEMBI O03€p M pEK. OKOCHCTEMA XBOMHOIO WU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOoskocucTeMbl. buonoruyeckoe u
XO03sICTBEHHOE 3HAUYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (axkTop ycroluumBocTH 3KocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pazHo0Opa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uoctepe. ['panuiipl, coctaB u cTpykTypa 0uoctepsl. Kupoe
BemecTBO U ero ¢pyHkun. OcobeHHOCTH Onocdepsl Kak rio0aabHON 3KOCUCTEMBI. J[nHaMmu4ueckoe
paBHOBecHe U 00paTHast CBs3b B OHocdepe.

KpyroBopotsl BemecTB U OHOTCOXMMHYECKHME IHMKJIBI DSJEMEHTOB (yrjepona, as3ora).
3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omocdepe 3emiu. AHTpONOTEHHBIE M3MEHEHHsI B Omocdepe. ['modanbHbIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHue NpupoAbl U uenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu Ouocdepsl. OCHOBAa paIlMOHAILHOTO YHPABICHUS MPHUPOTHBIMH PECypcaMH M HX
ucnonb3oBaHue. JlocTHKeHNsI OMOJIOrUU U OXpaHa MPUPOIBI.

JdemoHcTpauuu:

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

Tabmuubl u cxembl: «llumessle nenw», «buonenos: cocraB u crpykrypa», «lIpuponnsie
coobmectBay, «llemnm mnwmTaHMa», «OKonmormyeckas mmpamungay, «buocdepa wu  YemoBeky,
«IKocHCTeMa LIMPOKOIMCTBEHHOIO Jeca», «KocucTeMa XBOMHOTro Jecay, «buonenos Bopoémay,
«ArpoueHo3», «IIpumepHble aHTPOIIOr€HHbIE BO3AEUCTBUS Ha IPUPOLY», « BakHele HCTOUHNKH
3arps3HEHUs] BO3JyXa W TPYHTOBBIX BoJ», «llouBa — BakHeHmas cocTaBisiouias OuocepbD,
«®DaxTopsl nerpaxamuu nouBy, «llapHuKoBIi dhdexTy, «DaKTOpbl PaTUOAKTUBHOTO 3arpsS3HEHHS
ouocdepr», «Ob6mas crpykrypa 6uocdepsl», «PacnpoctpaneHue xu3Hu B 6unocgepe», «O30HOBBIM
aKpaH ouocdeprr», «KpyroBoport yriepoaa B buochepe», «KpyroBopot azota B mpupoae».

Ob6opynoBaHue: Mojenb-anmuiMkanus «TunnyHele OMOIIEHO3bI», TrepOapuil «PacTurenbHble
coobOmiecTBa», Koyuiekuun «buorneHo3», «Bpeaurenw BaXKHEHIINX  CEIBCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuM U KOJUIEKIMHM pACTeHMH U JKUBOTHBIX, INpHUHAJUIekKAIIUE K Pa3HbIM
9KOJIOTMYECKUM Tpynmnam ojnHoro Bunaa, Kpacuas xuura Poccuiickoii ®eneparuu, n300pakeHUs
OXPaHsAEeMbIX BUJIOB PACTEHHUH U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI 110 BUOJIOI' NN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHUM A

Cormacao ®I'OC COQO, ycraHaBimMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JaIUMHUCS TIPOrPaMM CPETHETO OOIIeT0 00pa3oBaHUs: THYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JMUYHOCTHBIX pe3yJbTaTOB OCBOCHUA MpenMera «buomnorus» BblneneHb!
CIIEIYIOUINE COCTAaBIIAIONINE: OCO3HAHHWE OOYYalOUIMMHCA  POCCHHCKOM  Ipa)KIaHCKOU
UJACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBLHOCTH M CAMOOIMpPEIENICHUIO,
HAJIMYME€ MOTHMBALMU K OOYYEeHHIO OHOJOrMH, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUI JINYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MUCTOPUUECKUX TPaJULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAThHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAaMH, TPUCYIIUMU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJUYhe SKOJIOTHYECKOrO MPABOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH KU3HEHHbBIE TIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeamera «buomorus» mocTuraiorcs B €IUHCTBE
y4eOHOM M BOCTIUTATENBbHOMN N1E€ATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMU U TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSMH, NPUHSATHIMU B
oOmiecTBe NpaBUJIaMU U HOPMaMHU MOBEACHHUS M CHOCOOCTBYIOT IpoOLeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHHUS M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MIMU JMYHOCTH, MAaTPUOTHU3MA,
YBaXEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
YBOKEHUsS, OEpe)XKHOT0  OTHOIIGHUS K  KYJIbTYPHOMY  HAclelui0 W TPaIulHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepaunu, NpupoAe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTo mpeaMeTa «buomorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEeN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAIMii, MO3UTHUBHBIX BHYTPEHHHX
yOeXIeHNI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
paciivpeHne >KU3HEHHOTO OIbITa U OMbITA ACSITENLHOCTH B IMPOIIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIHOHHBIX TpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MPaBOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOPYECKOH NEATETHHOCTH NPU CO3JAHUU YYEOHBIX MPOCKTOB,
pellIeHnr YUYeOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YYUTBIBATh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJCH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U COLIMATIbHBIM
MOJIO’KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHUS YUeOHBIX,
MO3HABATENBHBIX W HCCIIEAOBATENBCKUX 3a/1ady, YBAXUTEJIBHOTO OTHOUICHHWS K MHEHHUIO
OTIIMOHEHTOB NP 00CYXACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHHTAPHOH U BOJIOHTEPCKOH NI TETFHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIMTAHMS



c(hOpPMUPOBAHHOCTH POCCUICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOii S3bIK U KyJIBTYpPY, MPOILIOE U HACTOALLEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACICAMID U NaMATHUKaM IPHUPOABI,
JIOCTH>KEeHHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTHY, TOHUMAaHUS 3HAYCHUS OMOJIOTUH B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uzeiHas yOe:KIEHHOCTh, TOTOBHOCTH K CITY>KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYyXOBHBIX IEHHOCTEH POCCUMCKOTO HApoAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHbBIE PEILEHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyLIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOAMTENSAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEN CEMEHHON XU3HHM B COOTBETCTBUU C TPAJULHSIMH HAPOJOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCTIUTAHUSA

ACTETUYECKOE OTHONICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMaHUE SMOLHUOHAIIBHOTO BO3JICMCTBHS KUBOW MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B PAa3HbIX BHUJAX HCKYCCTBAa, CTPEMJIEHUE IPOSIBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (POPMHPOBAHHUA  KYJbTYPbl 3[0POBbSI M
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHUMaHWE W pealin3aius 30pOBOro U 0e30MacHOro 0opasa >Ku3HU (310pOBOE MUTAHUE,
coOI0OfIcHNE TUTUEHHUYECKHUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
peryispHas (u3MYecKas aKTUBHOCTh), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY H IICUXHUUYECKOMY 37I0POBbIO;

MOHMMAHWE I[EHHOCTH TIPAaBWJ WHIAMBHIYyAIHHOTO M KOJUICKTHBHOTO O€301acHOIo
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TOCJIECACTBUI U HEMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJEHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0It00ue;

TOTOBHOCTb K aKTUBHOM JCSATEIHHOCTH TEXHOJIOTHUYECKON U COIMAIbHOM HAPABICHHOCTH,
CIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATb U CAMOCTOSATENBHO  BBIMIONHATH  TaKyIo
NeSTeTLHOCTD;

UHTEpEC K pa3nuyHbIM cepam mpodeccrnoHaTbHON AeATeIbHOCTH, YMEHHE COBEpINaTh
OCO3HAHHBIN BRIOOP Oyaymiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHUIO Ha MPOTHKEHUHU BCE
KU3HH;

7) 3K0JIOTMYeCKOro BOCIIMTAHUS:

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPHUPOJAC KaK UCTOYHHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyLIECTBOBAHUS,

MOBBIIICHUE YPOBHSI SKOJOTUYECKOW KYJIbTYphI: MPUOOPETEHHUE OMbITa TUIAHUPOBAHMS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TII00aTHFHOTO XapaKTepa 3KOJOTHICCKUX MPOOJIeM U IyTeH X PEIICHUs;



CIIOCOOHOCTH MCTOJIh30BaTh MPUOOpETaeMble P W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUuu MpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM TNPUPOIOIOJIB30BAHUEM (COOIIOICHNE
NpaBuJl MOBEACHUS B TMPHUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHUJOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HEINPUSITHE JECUCTBUM, MPUHOCAIIMX BpEI OKPY)KAWOLIECH IMPUPOJHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYpbI, OIBITA
JEATETbHOCTH  JKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS WMH B
MO3HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLMAIbHOW MpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA HAyKd M OOIIECTBEHHOM TMpaKTUKU, OCHOBAHHOTO Ha JUAJIOre KyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE A3BIKOBOI M UNTATENIbCKON KYJIbTYPbl KaK CpEICTBa B3aUMOIEHCTBUS
MEXy JIIOJIbMH U MTO3HAHUS MUDA;

MOHUMaHuEe crenuPuKu OWOJOTHU KaK HAayKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
paIMOHATBFHOTO HAYYHOTO MBINUJICHHSI, CO3IaHUU TIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM
MUpEe KakKk O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M OOIIecTBa, B [O3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOJIEM COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXKAEHHOCTh B 3HAYUMOCTHU OMOJIOTMH JJII COBPEMEHHOM IUBUIIM3AIMH: 00ecTIeUeHHs
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHE TEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH BBIXOJA U3 TI00aTbHBIX
HKOJIOTHUECKUX MPOOJIeM U 00ecrieueHus Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJNYYEHUU OMOJOTHYECKUX 3HAHHMM B IENSIX MOBBIMICHHUS OOIIeiH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOHW T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAILHOU
TPaMOTHOCTH O0ydarommxcs, (GopMUpPYEeMOi pu N3yUYeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METO/OB IIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BAaTh TOJMy4YaeMble 3HAaHWS M aHamu3a M OOBSCHEHUS SIBICHUN
OKpY’KaIOIIET0 MHpa M TPOMCXOIIIMINX B HEM HW3MEHEHHWH, yMEHHE JelaTh OOOCHOBAaHHBIC
3aKJIIOYEHHS HA OCHOBE HAyYHBIX (DAKTOB M HMMEIOMIMXCS MJAHHBIX C IENbI0 MONy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHMYECKHE 3HAHUS IS pelleHUs
Mpo0JIEM B peasIbHBIX )KM3HEHHBIX CUTYaIUsAX;

OCO3HaHHE IIEHHOCTH HAay4HOH NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO M CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJNYYEHHUIO HOBBIX 3HAaHWUH 10 OWOJIOTMM B COOTBETCTBUU C IKHU3HCHHBIMU
NOTPEOHOCTSIMU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOECHUS ydyeOHOro mnpenmera «buosorus» BKIHOYaIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHS OOYyYAIOMMXCS  MEKIUCIUIUTMHAPHEIE
(MexnpeaMeTHbIE) 00LIeHayYHbIe OHATHS, OTPAXKAIOLIME LETOCTHOCTh HAyYHON KapTHHBI MUpa
U crienu(puKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPIus,
SBJICHHE, NpOIlecC, CHUCTeMa, HAy4HbIH (PaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEIOBaHNUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpCaJIbHbIC
yueOHble JieiicTBUs (MO3HABaTelIbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIE), 00€CIeUUBaIOIINE



dbopmupoBanre (PyHKIMOHAIBHON T'PaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIMU OOYYaroIIuxcs,
CIIOCOOHOCTh oOy4aromuxcs HCIOJIb30BaTh OCBOEHHBIE MEeXAUCIUIITINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHbIC Y4eOHBIC ICHCTBHS B IO3HABATEIHHOU U
COIMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro 00Imero oO0pa3oBaHUS
JOJI’KHBI OTPAXKaTh:

OBiageHne YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 6a3oBble JJOornuecKue AeHCTBUSI:

CaMOCTOSITENILHO  (hOpMyIIHpOBaTh M aKTyalU3UPOBATh NPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BAaTh TPU OCBOCHHM 3HAHWUW MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiaccU(pUKaAIMu, OOOOIICHMs), PACKpPbIBATh CMBICT OHOJOTHYECKHUX
MOHSTHUHN (BBIIEATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATE CBS3H C APYTUMHU MOHITUIMH);

ONpeAeNaTh LeIN AeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JOCTHUKEHMUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHUS Ui O0ObACHEHUS (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXIEHUs (MHIYyKTUBHBIC, JENyKTUBHbIE, [0 AaHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SBICHHSX, (OPMYIHUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH PELIECHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIBTATOB IEISIM,
OILICHUBATh PUCKU MOCJEICTBUN ACSITENFHOCTH;

KOOPJAMHHUPOBATh M BBITIOJNHATH pPadOTy B YCIOBHSIX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE HeHCTBHS:

BJIQJICTh HABBIKAMH yUEOHO-UCCIICIOBATEILCKON M MPOCKTHOW JESATEILHOCTH, HaBBIKAMU
pazpetieHusi mpo0aeM, CHIOCOOHOCThIO M TOTOBHOCTHIO K CAMOCTOSITEIFHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 33]1a4, TPUMEHECHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

UCIIONB30BaTh PA3IMYHBIE BHUABI ACSITENBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINHA, TTPEOOPA30BAHNI0 M MPUMEHCHHUIO B yUCOHBIX CHUTYaIUsX, B TOM YHCIE TIPU
CO3aHUU YUYEOHBIX U COIIMATBHBIX IPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIIOTHEH, KIFOYCBBIMU
MOHSTUSAMH U METOJIAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7a4d B OOpPa30BATEIIBHON NEATEIHPHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  IPUYHHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBATh 3a/Jady, BBIJIBUTATH
TUMNOTe3y €€ pelleHHs, HaxXOIUTh apryMEHTHl MM JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHIS;

aHANIM3MPOBATh TOJYYEHHBIE B XOJE€ pELICHUS 3a7aud pe3ylbTaTbl, KPUTHUYECKU
OIICHUBAThH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MECHECHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISATH IICJICHAIIPABJIICHHBIN IMOUCK TEPEHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
npohecCHOHANBHYIO CPEeNy;

yMETh TICPEHOCHTHh 3HAHUS B  I[IO3HABATCIbHYIO HM  TPAKTHYCCKYI0  OOJaCTH
KU3HEEATEIILHOCTH,



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJEH, Mpeajaratb OpPUTHHAJIbHBIE TMOAXOAbI M PpELIeHMs, CTAaBUTh
npoOJIeMbl U 331a4u, TOMyCKAIOIIUe albTepPHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOUYHMKAX HH(OpMaIuM (TeKkcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTUYECKUX CIIOBApsIX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B VIHTEpHEeTe), aHAIM3UPOBaTh WH(POPMALMIO pa3IUYHBIX BHAOB U (HopMm
MpEeJICTaBICHUS, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTD;

dbopMyaHpoBaTh 3ampOCHl M TMPHUMEHATh Pa3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIs1 BBHITIOJHEHUS YICOHBIX 3a/1a4;

nproOpeTaTh OMBIT WCIHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY NpPEICTaBICHUA OHOJIOTUYECKOM
nHpopmanuu (cxemsl, TpaduKky, AUarpaMMBbl, TaOIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CpPEACTBAa INMpH paboTe ¢ OHOIOTHYECKOM
uHbopMaluel: MPUMEHITh XUMUYEeCKue, (U3NYeCKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmyinbl, abOpeBUaTypy, HOMEHKJIATYPY, HCIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATIISIIHOCTH;

BJIQJICTh HABBIKAMHU pACIO3HABAHUS W 3alIUTHl HHPOpPMAIUH, WHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

1) o01mienune:

OCYILECTBIIATh KOMMYHHKAIIUU BO BceX cepax KM3HM, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCHM TIO CYIIECTBY 00CyXkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYX/ICHUS OTHOCHUTEJIbHO BBINIOJHEHUS TIpe/laraeMoil 3aJayd, YYHUTHIBaTh WHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacro3HaBaTh HeBepOalbHBIE CpelcTBa OOLICHHS, MOHUMAaTh 3HAYEHHE COLUATBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYaIMid, yMETh CMATYaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMH OOIIEHHS ¥ B3aMMOJCHCTBHS, MMOHHUMATh HAMEPEHUS
JIPYTHX JIOCH, MPOSBIATh YBAXKUTEILHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOM BO3PAKCHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHSI C HCIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIMBHIYyaJbHOH paOOTHI TpHU
pelIeHnr OMOIOTHYecKON MpoOiIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYMIOBIX
(dbopM B3aUMOAENCTBUSI TPU pELIEHUH yueOHO! 3a/1auH;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOXXHOCTEH Ka)/I0TO YICHA KOJUIEKTHBA,;

NPUHUMATh [EIH COBMECTHOW JAESATeIbHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 1O €€ TOCTHMIKEHMIO: COCTAaBJIATH IUIAH JEWCTBUM, PACHPENCIISITH POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOI pabOTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJIA M KAXKJOTO YYaCTHUKA KOMaH/bI B OOIIUIl pe3ysbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejuiarath HOBBIE INPOEKTHI, OIEHHWBATH HMICH C IMO3WIMHA HOBU3HBI, OPUTHHAIHHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE TOBEJICHHE B pPA3JIMYHBIX CHUTYalUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpaAKEHHE, ObITH MHUIIMATUBHBIM.

OsgJiaieHne YHUBEPCATbHBIMH PeryJsTHBHBIMU 1eHCTBUSMM:

1) camoopranuzanms:



UCIIONB30BaTh OWOJIOTMYECKHUE 3HAHUS JJs BBIABICHUS NPOOJIEM ¥ WX pEIICHUS B
YKU3HEHHBIX U Y4EOHBIX CUTYaLIUAX;

BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IEJIeBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSX U TOCTYIKAaX MO OTHOIIEHHUIO K >KMBOW MPHUPOJAE, CBOEMY 3I0POBbIO U 30POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON MACSITENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs MpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIMTOYTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

pacmMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATbH MPUOOPETEHHBIN OTBIT;

CHocoOCTBOBATH (HPOPMUPOBAHHIO M TIPOSIBIICHUIO IIIMPOKOM SPYAUIIUHN B Pa3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOK 00pa30BaTEbHBIN U KYyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JEATEIbHOCTH, OILICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBUN
Y MBICITUTENBHBIX MPOIIECCOB, X PE3YyIbTATOB U OCHOBAHHM, HCIIONIH30BATh MPUEMBI pediekcun
JUTSL OLICHKU CUTYalluu, BBIOOpA BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHX IPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

3) npuHsATHE ce0s M APYIUX:

NPUHUMATD Ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApTYMEHTHI IPYTHX PU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIMH IPYTOro YelIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Tpenmetnsie pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienuuyeckue g ydyeOHoro npeamera «buonorus» HayyHble 3HaHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, MHTEpIpETalMy M MpeoOpa3oBaHUIO 3HAHUM, BH[bI
JESATEIbHOCTH O TOJYYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUU B Pa3jIMYHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAlbHbIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
IporpaMMe IpeaMeTHbIE PEe3YJIbTaThl IPEACTABIEHBI 110 TOAAM 00yUYEeHHUS.

[IpenmeTHble pe3ynbTaTbl OCBOeHMs YydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe W pOJU OMOJOTMM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyO0eKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosoruu, pyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIsl PELLEHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJIOrMYECKHX TEPMHHOB M MOHSTUMN: )KU3Hb, KIETKA,
opranus3M, Meraboim3M (0OMEH BEIIECTB W  NPEBpAlllEHHE JHEPruM), TrOMEeocTa3
(camoperyinsusi), yYpOBHEBas  OpraHu3alMs OKMBBIX CHCTEM, CaMOBOCIPOHM3BEACHUE
(penpoayKuus), HacJIeJCTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3j1araTb OHOJOTMYECKHEe TEOpuHu (KJIETOYHAas, XpPOMOCOMHAs, MyTallMOHHAsd,
[EHTpaJbHas JIoTMa MOJEKYJsipHOW Ouonorum), 3akoubl (I. Menpens, T. Moprana, H. U.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BaBunosa), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHE BIa/IETh METOJAaMH HAYYHOTO MO3HAHUS B OMOJIOTHHU: HAOJIIOJCHHE M ONHCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M IMPOBEIEHHE OHOJOTHYECKOro
OKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIETyEMbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJIyYEHHBIX DPE3yJbTaTOB, HCIOJIB30BAaHHBIX HAY4YHbBIX IOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IOJYUYEHHBIX PE3yJIbTATOB;

YMEHHE BBLIENATh CYIIECTBEHHBIE NMPHU3HAKM BUPYCOB, KJIETOK IMPOKAPUOT U IYKapHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHA BEIIECTB U
IPEBpAILCHHUs] 3HEPTUM B KIETKE, (POTOCHHTE3a, MIACTUYECKOIO M HHEPreTUYEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHMS, PA3MHOKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHATh MOJTY4YECHHBIC 3HAHUS Ui OOBSCHEHHUS OMOJOTHMYECKUX IMPOLECCOB U
SBJICHUH, ISl IPUHSTUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHON XKU3HHU C 1IEJIbI0 00eCTIeUeHHs
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOIIONEHUS HOPM
IPaMOTHOTO IOBEJIEHUS B OKpYXarollleld NPUPOAHOM cpele, NMOHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMONOTMM M OMOTEXHOJIOTUH ISl paloHaIbHOTO
IPUPOAOIOIb30BAHNUS;

YMEHHE pelaTh 3JIeMEHTapHble TIE€HETHYEeCKHE 3aJaud Ha MOHO- M JAUTHOpHIHOE
CKpEeILMBaHKE, CLIEIJICHHOE HACJIEJJOBAHUE, COCTABIISTh CXEMbl MOHOITMOPHUIHOIO CKPELIMBAHUS
JUIsl TIpEICKa3aHusl HacleJ0BAHUS [IPU3HAKOB Y OpraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPaKTUYECKHEe PaboThl, cOONMIONATh MpaBWia IpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLIEHMBAaThb M HHTEPIPETUPOBATh HH(DOPMALUIO OHOIOrMYECKOIrO
COJIep’KaHHusl, BKIIIOUAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS M3 Pa3jIMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIEHMs, 00001as
OMOJIOTHYECKYl0 HH(POpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJb30BATh
HNOHSTUHMHBIN annapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaTbl OCBOeHMs YydeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOTMM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosoruu, pyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIsl PEILIEHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHH: BUJI, MOMYJISALNSA,
reHo(OHA, DBOJIONHS, JBUXKYIME CHIBI ((haKTOpBI) 3BOJIOIUH, MPUCTIOCOOJICHHOCTH
OpPraHu3MOB, BHUI000pa30BaHHE, SKOJIOTHYECKHE (PAKTOPBI, H3KOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIEU MUTaHUs, SKOJOrH4ecKasi mupamMuaa, OuoreoueHos, onocdepa;

yMEHHE Wu3/naratb Ouosorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHS SBOJIOLNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, yepenoBaHus r1aBHBIX HampaBieHud u myTei sBomouuu A. H. CeBepuoBa, ydeHus o
ounoctepe B. . BepHajckoro), onpeaensaTh TpaHUIIB UX TPAMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIa/IeTh METOJaMH HAy4YHOTO MO3HAHHS B OMOJIOTMHU: HAOJIIOJCHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOIIECCOB U SBJICHWH, OpraHu3alys ¥ TPOBEICHHE OWOIOTHIECKOTO
SKCHEPUMEHTA, BBIJBH)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAy HCCIelyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX pEe3yJlbTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX IOHATHUH,
TEOPHil U 3aKOHOB, YMEHUE JI€IaTh BBIBOJbI HA OCHOBAaHUU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOIMYECKUX OOBEKTOB: BUIOB,
HOMYJISAUM, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOIEHO30B U 3KOCUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHU1I000pa30BaHMsl, PUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBHS IKOJOTHYECKUX (DAaKTOpOB HaA
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAaX, aHTPONOTEHHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OHOr€OXMMHYECKHX IMKJIOB B
ounochepe;

yMEHHE NPUMEHAThH MOTyYCHHbIE 3HAHUA JJIs OOBSACHEHUS OMOJIOTUYECKUX MPOIIECCOB U
SIBIICHUH, ISl IPUHSTHS MMPAKTUISCKUX PEIICHUN B TIOBCEHEBHOM )XU3HU C IENBI0 00ecTeueHMs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIUX JIIOJIEH, COONIIOEHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICH NPUPOAHONH Cpelne, MOHMMaHWe HeOo0XOTUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOI ouonoruu JUTSE paloHaIbHOrO
MPUPOIOTIONTB30BAHUS;

yMEHHE pemiaTth 3JeMEeHTapHble OMOJOTMYECKHE 3a7aud, COCTaBISATh CXEMbI IepeHoca
BEILECTB U SHEPTHUH B 3KOCHCTEMAaX (LI€MH MUTAHUS );

yMEHHE BBINOJHATH JAOOpaTOpHbIE U MpPAaKTHUECKHE padOThl, COOII0OIATh MpaBUiia MPH
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYI0BaHUEM;

yMEHHE KPUTHMYECKH OLIEHMBAThb M HHTEPIPETHUPOBATH HH(OpPMAIHIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpelCcTBa
MaccoBoi uWH(pOpMaIMK, HAyYHO-TIOMYJSAPHBIE MaTepHallbl), paccMaTpUBaTh TJIOOAIBHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIast
OMOJOrMYecKyl0 HMH(POpPMAIMI0O M3 HECKOJbKUX HMCTOYHHKOB, TPAaMOTHO HCIOJIB30BaTh
NOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsn4yecTBo 4acoB
DJIEeKTPOHHBIE
Ne ni/nt HaumeHoBaHMe pa3/ieioB U TeM IlpaxTaieckne (ungposbie)
B NMPOrpaMmblI Bcero KonTponbHbie | M o0pa3oBaTe/ibHbIE
padoThbI JabopaTopHbie pecypeb
padoThI

) . bu6muoreka [IOK
! Buonorus kax nayka: IIP Nel 2 0.5 https://m.edsoo.ru/7f41¢c292

2 JKuBbIe CHCTEMBI M X OpraHU3allns 1 bubmorexa LIOK
p 1 https://m.edsoo.ru/7t41¢c292

3 XUMHYECKUN COCTAaB U CTPOCHUE KIIETKU: 3 | bub6muoreka [IOK
JIP Nel, No2 https://m.edsoo.ru/7{f41¢c292

bu6mmoreka [IOK
4 PKH3HENEATENLHOCT, KITIKH 6 https://m.edsoo.ru/7f41¢292

5 PasmHOXeHMe U HHANBUAYAIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
oprann3moB: JIP Ne3, 4 https://m.edsoo.ru/7t41¢c292

6 HacnenctBeHHOCTh M1 I3BMEHYMBOCTD 3 15 bubnuotexa [JOK
opranu3moB: JIP No 5, 6, 7 ' https://m.edsoo.ru/7f41¢292

7 Cenekuus opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7t41¢c292

8 PeszepBHOe Bpemst 1 bubmmorexa LOK
p p https://m.edsoo.ru/7f41¢292

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KoanuyecTBo 4acoB

DJIeKTPOHHbIE
Ne o/ HanmeHoBaHMe pa3/ie/ioB U TeM HpakTuieckue (uudgposrbie)
B NMpPorpamMmbl Bcero Kontpoapuere | u o0pa3oBaTejibHbIE
padoThI g:gggzlmpnme pecypeb
) o bu6muoreka [IOK
1 OBosonnodHas ouonorus: JIP Nel,2 9 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emute: T1P Nel ' https://m.edsoo.ru/7f41cc74
3 OpranusMmel 1 okpyxatomas cpeaa: JIP 5 1 bubnuotexa [JOK
No3.4, ITP No2 https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa M DKOJIOTHUYECKUE CUCTEMBI 9 Bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 0 25
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