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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUYECKYID OCHOBY I ONPEICIICHUS
MONXOM0B K (OPMHPOBAHHMIO COJACpKAHUS ydeOHOro mpeamera «buomorus» CcocTaBHIIU:
KoHuentyanbable nojoxeHuss P®I'OC COO o B3auMOOOYCIIOBIEHHOCTH NI, COJepiKaHus,
pe3yNbTaTOB 00y4YeHHs M TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 00LTIX
HEeISIX W MPUHLHUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpeIHEro oOIIero
oOpa3zoBanus B Poccuiickoit @eneparuu, a Takxke MOJI0KEHUS 0 crienupuke OHOJI0rHH, e€ 3HaUeHUN
B [TI0O3HAHUU >KUBOM IPUPOJIBI U 00ECIIEYEHUH CYIIECTBOBAHUS YesoBeueckoro odmiectra. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIPEJCICHbl OCHOBHBIC (DYHKIIMHM IMPOTrpamMMbl Mo Ouosioruu u e€
CTPYKTYpA.

[TporpamMma mo Ouosoruu AAa€T MPEACTaBICHHUE O IENsAX, 00 oO0mel cTpaTteruu OOy4eHUs,
BOCTIMTAHUS ¥ PA3BUTHsI O0yUYaIONIUXCS CpeAcTBaMu y4eOHOTo mpenmera «buomorusy, onpenenseT
o0s3aTenpHOE MPEIMETHOE COJIEpIKaHUe, ero CTPYKTYpPY, pachpeleieHne Mo paszieliaM U TeMaMm,
PEKOMEHIyEMYIO TIOCIEI0BATEIHbHOCTh U3yUEHHS yUeOHOr0o MaTepuaia ¢ yuéToM MEXIPEAMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKU OOPa30BaTEIbHOTO IMPOIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

B mporpamme mo OGMOJIOTHH TaKKE YIUTHIBAIOTCS TPEOOBAHUS K IUIAHHPYEMBIM JIMYHOCTHBIM,
METaNpPeMETHBIM U TPEIMETHBIM pe3ysibTaraM OOyYeHHS B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIPHON  JCATCIIbHOCTH/YICOHBIX — JEHCTBUH  OOy4Jaromuxcss 10 OCBOCHHUIO
CoJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMUS.

B mporpamme mo Ouomoruu (10-11 kiaccel, 6a30BbIi ypOBEHb) peaM30BaH MPHUHIIUII
MIPEEMCTBEHHOCTH B U3Y4YE€HUU OMOJIOTHH, OJIaroaps ueMy B HEl TpOCMaTpUBAETCS HAIPABICHHOCTh
Ha pa3BUTHE 3HAHHM, CBA3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
[IEHHOCTHBIX OPHEHTALUN JIMYHOCTH, SKOJOTHYECKOTO MBIIIICHUS, MPEACTaBICHUI O 310POBOM
oOpa3e KHu3HU U OepeXHBIM OTHOIICHHEM K OKpYyKaroleil mpupoaHoit cpene. [loatomy Hapsay c
U3YYCHHEM OOIIECOMOIOTMYECKUX TCOPHM, a TaKKe 3HAHUH O CTPOCHHUH JKUBBIX CHCTEM Pa3HOTO
paHTa ¥ CYyIHOCTA OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B MPOTPaMMe 110 OMOJIOTHH YACIECHO
BHHUMaHUE UCTIOJIb30BAHUIO TIOJTYICHHBIX 3HAHUH B MIOBCEAHEBHOW JKU3HH JIJIS PEIICHUS TPUKIIATHBIX
3aa4, B TOM 4YHUCNE: NPO(QHIAKTUKH HACJIEICTBEHHBIX 3a00JICBaHUI YeEIOBEKa, MEIHNKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUSI, OOOCHOBAHUSI DKOJIOTMUYECKU 11€71€cO00pa3HOro MOBEICHUS B
OKpYXKarollel MPUPOTHOU cpeje, aHauu3a BIUSHUS XO3SHUCTBEHHOW NEATEIHHOCTH YelOBEKa Ha
COCTOSTHUE TPUPOJHBIX M HCKYCCTBEHHBIX OJKOCHCTEM. YCHUJIEHHE BHUMAHHS K MPUKIATHON
HaIpaBIEHHOCTH y4eOHOTO npeamera «bronaorusy MpoANKTOBAHO HEOOXOAUMOCTHIO O0eCTIeUeHUS
YCIIOBUH JIJIsl PEIICHHsI OJTHON M3 aKTYaIbHBIX 3a/1a4d ITKOJIBHOTO OMOJIOTHYECKOrO O00pa30BaHMS,
KoTopasi mpeArnonaraeT (GopMupoBaHHE Y OOYYAOIIUXCS CIIOCOOHOCTH aJlalTUPOBATHCS K
W3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIECTOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpemaHero oOmero oOpa3oBaHWs 3aHMMaeT BakHoe Mecto. OHa
obecrieunBaer (opmupoBaHHE Yy OOYyYaAIONIUXCS TMPEACTABICHUN O HAyYHOW KapTHHE MHpA,
pacmupsieT U 00001aeT 3HaHUS O KUBOW MPUPOAE, €€ OTIMUYUTETbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alli ¥ DHBOIIOLUU, CO3MAET YCIOBUS [UIs: TO3HAHUS 3aKOHOB KHBOM MPUPOIBI,
dbopMupoBaHus GyHKIIMOHATHLHONU TPAMOTHOCTH, HABBIKOB 3/I0POBOTO U 06€30MacHOro o0pasa *KHU3HH,
9KOJIOTHYECKOTO MBIIIUICHUS, IICHHOCTHOTO OTHOIICHHSI K )KUBOHM TIPUPOJIC U YCIIOBEKY.

Bonbimoe 3HaYeHEe OMOIOTHS UMEET TakKe JUIS PEIICHUS BOCITUTATEILHBIX H Pa3BUBAIOIIIX
3aay cpeaHero oO0miero o0pa3oBaHUWsA, CONHMAIM3AIMU oOy4aromuxcs. M3ydeHue Owomoruu



ofOecrieunBaeT ycioBUs 1 (OPMHUPOBAHHS HMHTEIIEKTYalbHBIX, KOMMYHUKALMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYpHI, CHOCOOCTBYET MHTETPAIIUN OMOIOTUYECKUX
3HaHUH C MPEACTABICHUAMU M3 APYrHX YYEOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKU, XUMUU U
reorpadun. Ha3BaHHBIE TOJIOKESHHS O IPETHAZHAUYCHUH YUeOHOTO npeaMeTa «bHooTHs» COCTaBIIN
OCHOBY Uil ONpEIeNeHHs] TOAXOIO0B K OTOOpY M CTPYKTYPHUPOBAaHHIO €ro COAep KaHus,
MPEJICTABICHHOIO B IpOrpaMMme Mo OHOJIOTHH.

Ot60p comepxkanust yueGHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBJIEH C
MO3UIUI KyJIbTypOCOOOPa3HOr0 IMOAXO0/a, B COOTBETCTBHH C KOTOPHIM OOydYaroIIuecs IOJKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAUMMBbIE N7 (GOPMUPOBaHUSA OOLIEH KYyIbTYpHI, ONpPEAEISIONINe
aJICKBaTHOE IIOBEJICHHE 4YEJIOBeKa B OKpYXalolled NpPUPOIAHOH cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKOH NesTeNbHOCTH. Oco00e MECTO B ITOWM CHCTeME 3HAHUI
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITYKaT OCHOBOH JyIs (HOPMUPOBAHUS TIPEICTABICHUIA O
COBpeMeHHOﬁ CCTeCTBeHHO-HaquOfI KapTUHC MHpPa M HCHHOCTHBIX OPUCHTALUAX JIMYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3AIMKU OMOJIOTHYECKOT0 00pa3oBaHUsl.

CTpyKTypHpOBaHHE coOjep)aHUs Yy4eOHOro MaTepuana B TMporpaMMme Mo Ouonoruu
OCYIIECTBIICHO C y4&TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUKA 00 OTIMYUTEIBHBIX OCOOEHHOCTSX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOW OpraHU3alliy U SBOIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKTYype
y‘-Ie6HOFO npeamera «buonorus» BBIJACJICHBI CJICAYIOIUC COACPIKATCIILHBIC JIMHUM! «buoaorus xak
Hayka. MeToapl HaydyHOro mo3HaHus», «KieTka kak Ouosjormyeckas cucremay, «OpraHnusm Kak
Oumosnoruveckasi cuctema», «Crucrema 1 MHOrooOpa3ue OPraHUYECKOTO MUPay, « IBOIOIUS KUBOK
MPUPOBD, «IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH .

Ilenp wu3yueHus yuebHoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4JaroIMMUCS 3HAHUSIMH O CTPYKTYpPHO-(PYHKIIMOHATBHON OpraHU3alliu KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHue yMEHUN UCTIONIB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JICHCTBUI B OTHOIICHUU
00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenne uenw wu3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHuEM CIIEIYIOIUX 3a1au:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPHUAX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, IPABUIIAX, CIYXKAIUX OCHOBOM 11 ()OPMHUPOBAHUS TIPEICTABICHUIA
(6] GCTGCTBCHHO-Hay‘-IHOI\/’I KapTUHC MHUpa, 0 METOJAaX HAYUYHOTO ITO3HAHHA, CTPOCHUU, MHOF006paSI/II/I
U OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YPOBHS OpPTraHHU3aIlMH, BBIAAIOIIMXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOydaroUMXcs MO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B IIpoIecce aHAIM3a JaHHBIX O MYTSIX Pa3BUTHI B OMOJIOTHH HAYYHBIX B3TJISA0B, HACH
M TOAXO0J0B K M3YUYCHHIO KUBBIX CUCTEM PA3HOT'O YPOBHS OPraHn3annu,

CTAHOBJICHUE Y OOYYArOIIUXCs OOMIeH KyabTypbl, (YHKIIMOHATBLHON IPAMOTHOCTH, Pa3BUTHE
YMEHHUH OOBACHATH U OLIEHUBAThH SIBJICHHSI OKPY’KAIOLIET0 MHpa >KMBOW MPHUPOABl HA OCHOBaHHUH
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

dbopMupoBaHUe y 00yUarONUXCcs YMEHUN WILTIOCTPUPOBATH 3HAUEHUE OMOIOTHYECKUX 3HAHUN
B MPAKTHUUYECKOW NIEATEITbHOCTH 4YEJOBEKA, PA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTMM U
arpoOMOTEXHOIIOTU;

BOCTIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM JKMBOW MPUPOIBL,
HEOOXOAMMOCTH OEpEeXKHOTO OTHOIICHHUS K HEeW, COOIOEHUS dTUYECKUX HOPM IPHU MPOBEICHUH
OMOJIOTMYECKUX UCCIIEIOBAaHUM;



OCO3HaHME IICHHOCTH OMOJIOTMYECKMX 3HAHMN MJI TOBBILIEHHUS YPOBHSA HKOJOTHYECKOU
KYJIBTYpPBI, [UIs1 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHWUM W yMEHUH B IMOBCETHEBHOM JKU3HU JJISI OLICHKH
MIOCJIEICTBHI CBOCH IEATEILHOCTH 10 OTHOILIEHHIO K OKPY’KaIOIIeH cpejie, COOCTBEHHOMY 3/10pOBBIO,
00ocHOBaHME U cOOIOACHNE Mep MPODUITAKTUKH 3a00JICBAaHHIA.

B cucreme cpennero obuiero obpazoBaHus «buosnorus», uzydaemas Ha 0a30BOM YpPOBHE,
ABIsieTCA 00s3aTeNbHBIM Y4EOHBIM IPEIMETOM, BXOASIIMM B COCTaB IPEIMETHOH obiacTtu
«EcTecTBeHHO-Hay4HbIE TPEIMETHI».

Jlis u3ydeHus Onosoruu Ha 6a30BOM ypOBHE CpeHEro o0Iero oopazoBaHMsi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 gac B Henednto).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMHU H APYTUMHU
€CTeCTBEHHBIMU HayKamH, Quiocoduei, 3THUKOHM, 3CcTeTMKOM u mnpaBoMm. Pomnp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTtoapl NO3HAHUS KUBOW NMPHUPOAbI (HAONIOACHHE, SKCIEPUMEHT, OMHCAHUE, HU3MEpPEHHE,
KJIacCU(UKAIIMs, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «Vcmonb3oBaHHWE pa3IUYHBIX METOAOB MPU H3YYECHUU
OMOJIOrN4ECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHSA.

JKussie cuctembl (OMOCHCTEMBI) KaK MPeaMeT U3ydeHus: Onoiaorun. OTINnYHe KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CaotiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y pOBHU OpraHu3alud OMOCUCTEM: MOJIEKYIISIPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, NONYJISILIUOHHO-BUJIOBOM, 9KOCHUCTEMHBIN
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.

JdeMoHcTpanum:

Tabmuie! u cxeMbl: «OCHOBHBIE PU3HAKH )KU3HUY, «Y POBHU OpraHU3aIUH KUBOU IPUPOIBI».

O6opynoBanue: moaens Mosekybl JJTHK.

Tema 3. XumMuveckuii coCTaB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKU. XMUMHUYECKHUE AJIEMEHTBI: MaKpO3JIEMEHThl, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OaaHca.

benku. CocraB u crpoeHune 6enkoB. AMHUHOKHUCIOTH — MOHOMepHI OenkoB. HezameHnMble u
3aMEHUMbIE AMUHOKHUCIIOTBl. AMUHOKHUCIIOTHBIN COCTaB. YPOBHHM CTPYKTYPhl OEIKOBON MOJEKYIIbI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBA OEJIKOB.
buonornueckue pyHKIMN OEIKOB.

®epMeHThl — Ouosormueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctparHas cnenupuuHocTs. Kodhepmentsl. Butamunsl. OTanuns GepMeHTOB OT HEOPraHMUECKUX
KaTaJan3aTOpOB.

VYrneBoasl: MOHOcaxapusl (TJIIOKO3a, pubo3a M J1e30KCUpuO03a), Aucaxapujibl (caxaposa,
JaKTO3a) U ToJMcaxapuabl (Kpaxmall, MIMKOTeH, LIeJUT0103a). buonornyeckrue GyHKIUU yTiIeBOOB.

Jlunuasl: TpurmMuepusl, hocdomunuabl, crepousl. ['napopuinsHo-runpodoOHbIe CBOICTBA.
Buonornveckue Qynkiun aunuaoB. CpaBHEHHE YIeBOJOB, OCJIKOB M JIMMUAOB KaK MCTOYHHUKOB
SHEPIHH.

Hyxknennoseie kucnotel: [IHK nu PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue n pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.



[{utonorust — Hayka o kieTke. Knerounas teopust — mpumep B3auMOJCHCTBUS HICH U (PaKTOB
B HAyYHOM IT0O3HAHUU. MeTOo/1bl U3yUEHUS KIETKHU.

Knerka kxak memoctHas kwuBasg cuctema. OOLIMe NPU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl KJIETOK: JyKapuoTWdeckas U Tmpokapuotruieckas. (OcoOEHHOCTH  CTPOSHUS
npokapuotuyeckoil kietku. Kierounas crenka Oaktepuil. CTpoeHHE SyKapUOTHUECKON KIIETKU.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOM U TPUOHOMN KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPBl KJIETOK — KIETOYHAs CTEHKA, TJUKOKAJIUKC, UX (QYHKIIHH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkuuu. llutorumasma u  e€ OpraHoubl.
OnnomemOpanubie opranounsl kinerku: DIIC, ammapat I'onbmku, nuzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTusl. [IpoucxoxaeHne MUTOXOHAPUN U macTul. Bunel
wiactua. HememOpaHHble OpraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue siapa: saepHas 000J0YKa, KapHollia3Mma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, [Ixx. Yorcon, @. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

Huarpammbl:  «PacnpenesneHue  XUMUYECKMX  JJEMEHTOB B HEXHBOW  MPUPOAE»,
«PacrnpeniesieHe XUMAYECKUX JIEMEHTOB B )KUBOW MIPUPOAE.

Tabmuper u cxemsbl: «llepuognueckas Ta0nHIla XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOAB», «buocuHTe3 Oenka», «CtpoeHne Moiekynasl Oenka», «CtpoeHue (epmeHTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenue monexynbl AT®», «CtpoeHue 3yKapuOTHYECKOMN
KieTkn», «CTpoeHue >KMBOTHOM KIETKW», «CTpOEHHME pacTUTENbHOU KIETKN», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOpYAOBAaHHME [JIsi TPOBEIEHUsS] HAOIIOICHUN,
MU3MEpPEHU, AKCIEPUMEHTOB, MUKpONpENnapaTrbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHass pabora Ne 1. «V3yyeHHe KaTalUTU4ECKOH aKTHBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHas pabota Ne 2. «/3yueHune cTpoeHHs KIE€TOK pacTeHUH, )KUBOTHBIX U OaKkTepuit
I10JI MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WK MEeTadoIu3M. ACCUMUTIANINS (TUTACTHYECKUNH OOMEH) U JTUCCHUMUIISIITIS
(oHepreTuyeckuii OOMEH) — JIBe€ CTOpPOHBI €IMHOrOo Tpolecca MeradonuzMa. Ponb 3akOHOB
COXpaHEHHUs BEILLIECTB U SHEPTUU B TOHUMaHUU MeTabosIn3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(dHBIM M rereporpodHbiif. Ponb ¢depmeHToB B 00OMeHe
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBetoBas u TemHOBas (a3l  (orocuHTeza. Peakumum (¢dorocuHTesa.
O¢ddexkTuBHOCTH PoTOCHHTE3a. 3HAUeHHe (OTOCHHTE3a IS KU3HU Ha 3emie. BrnusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OaKkTepun. 3HaUeHHEe XEMOCHHTE3a JIs )KU3HH Ha 3emJle.



DOHepretudeckuii oOMeH B kieTke. Paciernienre BemecTs, BbIICICHUE U aKKyMYJIHPOBaHUE
HEPTUU B KIETKe. DTambl HYHEPreTudyeckoro oobmena. Inmkonu3. bpokeHue u ero BUIBL.
Kucnoponnoe okucienue, WM KJIeTodHoe JbixaHue. OkucnurtensHoe (ocopuiupoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOT0 0OMEHa.

Peakumu wmarpuynoro cunte3a. [enermueckas wuHdopmanus wu JHK. Peanuzanus
FeHETHYECKON MHpopManuu B KiIeTKe. ['€HeTHYeCKui KOJ M ero CBOMCTBA. TpaHCKpUIIIUS —
MatpuuHbli cuHTe3 PHK. Tpancmaums — OuocuuTe3 Oenka. Dtambl TpaHchsuud. KogupoBaHue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexknerounsie Gopmel sxu3nu — Bupychl. Mctopust otkpeitus BupycoB (/1. Y. UBaHoBckuiA).
OCOOEHHOCTH CTPOCHMS W KM3HEHHOTO LuKiIa BHpycoB. bakrtepmodaru. bonesnum pacrenwii,
JKUBOTHBIX M 4YEJIOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHoxeduuurta yenoseka (BUY) —
Bo30yautens CIIM/la. OOparnHast TpaHCKpHILHMS, peBepTaza M UHTerpasa. Illpodumaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmune! 1 cxembl: «TUnbl TUTaHuD», «Metabonu3m», « MUTOXOHIPUSDY, « DIHEPTrEeTHUECKUIA
oOMeny, «Xmopomnacty», «Porocuntes», «Ctpoenne JIHK», «Ctpoenne u (QpyHKIMOHUPOBAHUE
reHay», «CuHrte3 Oenka», «['eHeTmdeckmii kKom», «Bupyce», «bakrepuodarn», «CtpocHHE U
*u3HeHHbIH nuki Bupyca CI1M/]a, 6axrepuodaray, «Permkanus JHK».

O6GopynoBanue: Moaenu-ammdkauu «Yapoenue JHK u Tpanckpunmus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1MKI, WIM >KU3HEHHBIM 1K KieTku. MHtepdaza u mwurto3. Ilpomecchr,
nporekaromue B uHTepdaze. Pemnukanus — peakius matpuuyHoro cunteza [IHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIHN HabOp — KapuOTHM. J{UTIIIOMTHBIN U TaTUIOUAHBIA XpPOMOCOMHBIE HA0OPHI.
Xpomatuasl. [{lutonornyeckue 0CHOBbI Pa3MHOXKEHUS U MHIUBUIYAIbHOTO PA3BUTHUSI OPTaHU3MOB.

Jenenune knetkun — muto3. Craguu murtosa. IIponeccsl, npoucxoasimye Ha pa3HbIX CTAIUSIX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@®opMBbl pa3MHOXKEHHS OpPraHU3MOB: Oecrojoe U MmoyioBoe. Bubl O6ecrnonoro pa3sMHOKEHUS:
JiefieHHe HaJlBoe, MOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE, BETETATUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Cranum wmeio3za. Ilpouecchl, mpoucxonsumme Ha craauax Menos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyecknii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc oOpa3oBaHMs MOJIOBBIX KIIETOK Y XUBOTHBIX. lloJOBBIE Kene3bl:
CEMEHHUKU W AWYHUKU. OOpazoBaHuE U pa3BUTHE MOJIOBBIX KIJIETOK — TaMeT (CHepMaro30H,
ANIIEKIIETKA) — cTiepMaToreHe3 U oBoreHe3. OCoOOEHHOCTH CTPOESHUS AULEKIIETOK U CIIEpMaTO30U/I0B.
OmnonorBopenue. IlapreHorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAILHOTO PAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPyJISALUsA, OPraHOTeHEs.
[ToctamOpuoHansHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOIO PA3BUTHS: TNPsAMOE, HENpPsIMOe
(MuumHOYHOE). BnmsiHMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.



Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl 1 cxembl: «DOpMBI pa3MHOKEHHSI OPraHU3MOBY, «JIBOWHOE OIUIONOTBOPEHHUE Yy
LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHune KiIeTku OakTepuii»,
«CTtpoeHue MoJI0BBIX KIETOK», «CTpoeHrne XpoMOCOMbI», «KiteTounbiii ukiny, «Permukarnusa JJHK»,
«Muto3», «Meiosz», «lIpsmoe u Hemnpsmoe pa3zBuTHE», «l'aMeTOreHe3 y MIIEKONHMTAKOUINX U
yenoBeka», «OCHOBHBIE CTaMU OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapatsl «CrepMaTo30Ubl MIIEKOIUTAIOLIETO»,
«Siuexnerka miekonurammero», «Kapuoknues B KJIETKaX KOpEIIKa JyKay, MarHUTHas MOJENb-
ammumakanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlaboparopuas padora Ne 3. «HaGnrogenne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIpEnapaTaxy.

Jlaboparopnas pabGora Ne 4. «M3yyeHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[TpenMer u 3a1auu reHeTHKU. VicTopust pa3BUTHS TeHETUKH. POJIb TUTOIOTHUY B SMOPHOJIOTHH
B CTAHOBJICHUM T€HETUKH. BK1a1 poCCUICKHX 1 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. METOIbI
TEHETUKH (THOPUIONOTHYECKUN, IUTOTCHETUUECKHUH, MOJEKYJISIpHO-TeHeTHYecKuii). OCHOBHBIE
TeHEeTUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBAaHUH.

3aKOHOMEPHOCTH HACJeI0BaHUs MPU3HAKOB, ycTaHOBIeHHbIEe ['. Mennenem. Monorudpuaxoe
CKpellMBaHHue. 3aKOH eAMHOOOpa3usi TMOpPUAOB MepBoro mokoieHus. IlpaBuno moMuHUpOBaHUS.
3aKOH paclleIyIeHUs IPU3HAKOB. ['nrore3a yuctorsl ramer. [loaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpellMBaHWEe. 3aKOH  HE3aBUCHMOTO  HACIIEJIOBAaHHS  TPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI TUTHOPUAHOTO CKpEIIMBaHUSA. AHAIM3MPYIOIIee CKpelliBaHue.
Hcrnionp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS IJIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CueruieHHOE HacnenoBanue nmpusHakoB. Padora T. Moprana no crenjieHHOMY Hacjie10BaHUIO
reHoB. HapymieHnue crienieHus: TeHOB B pe3yJbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'enetnka mona. XpOMOCOMHOE OIpEAENIEHHE Moja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsbI€ U reTeporaMeTHble Opranu3Mel. HacienoBanue npru3HaKkoB, CHEIJIEHHBIX C TIOJIOM.

N3meHunBOCTHh. BUaBI N3MEHUUBOCTU: HEHACIEACTBEHHAsA U HacielcTBeHHas. Ponb cpenbl B
HEHACIIEJICTBEHHOW  M3MEHUMBOCTH. XapaKTePUCTHKAa  MOAU(DHUKAIIMOHHON  W3MEHYMBOCTH.
Bapuanvonsslii psa u BapuanuonHas kpuas. Hopma peakuuum npusHaka. KoamdecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.

HacnenctBennas, Wi TEHOTUIIWYECKAs,, M3MEHYMBOCTh. KOMOWHATHBHAs HM3MEHUYHUBOCTD.
Meii03 1 0J10BOH MpolLIecC — 0OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTU. MyTallMOHHAs! ©3MEHYUBOCTb.
Knaccudukanus myranuid: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa W NPUYUHBI MYTallUM.
MyrtareHHsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACJIEeICTBEHHOH m3meHunBocTH H. U.
Basuiiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka dyemoBeka. Kapuormn uenoBeka. (OCHOBHBIE METOABI TEHETHKHA YEJIOBEKa:
T€HEATOTUYECKUN,  ONM3HENOBbIN,  IUTOTEHETUYECKUH, OWOXMMHYECKUH,  MOJICKYJSIPHO-



reHeTudecknid. COBPEMEHHOE OIpENENIeHNEe TEeHOTHUIIA: IOJHOT€HOMHOE CEKBEHUPOBAaHME,
TeHOTUIIUPOBaHUWE, B TOM uucie ¢ mnomompio [IIP-ananmu3a. HacneactBennbie 3abosieBaHUS
4eJI0BEKa: TeHHbIe 00JIe3HH, OOJIE3HU C HACIEICTBEHHOM MPEapacHoI0KEHHOCTbIO, XPOMOCOMHBIE
0one3nu. Comaruueckue U reHeparuBHble MyTanuu. CTBOJIOBBIE KieTKU. [IpuHLMIIBI 3710pOBOrO
o0Opa3a >KM3HHW, JWATHOCTUKH, NPOPHIAKTUKMA M JIEYCHUs TeHEeTHYecKux Ooneszneil. Memuko-
FEHETUYECKOE KOHCYJbTUPOBAHME. 3HAUYEHHE MEIULMHCKOM TE€HETUKH B MPEIOTBPAILECHUH H
JICUEHUHU TeHEeTUYEeCKNX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumMu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE MU €r0 LUTOTCHETHYECKas OCHOBAY,
«3aKOH pacUIeIICHHs ¥ ero IUTOreHeTHYeCcKasi OCHOBa», «3aKOH YHCTOTHI TaMeT», «/lurnbpuanoe
ckpemmBanue», «lluTomoruueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpeUIUBaHUs»,  «Meio3y,
«B3aumoelicTBUE alIeNIbHBIX T€HOBY, «['€HEeTHUeCKHue KapThl PACTEHUH, JKUBOTHBIX U YEJIOBEKA»,
«l'eHetnka mosa», «3aKOHOMEPHOCTH HACIENOBaHUs, CUEIUIEHHOTO C MoJom», «KapuoTumsl
YeloBeKa U JKMBOTHBIX», «Buasl u3MeHUuBOCTHY, <« MoOAU(PHUKAIMOHHAS W3MEHUHUBOCTDHY,
«HacnenoBanue pesyc-hakropa», «['eHeTuka rpynmn KpoBu», «MyTallmOHHASI U3MEHUHUBOCTb.

O6opynoBanue: Mozaenu-anminkauuu «MoHorubpugHoe ckpemuBaHue», «HenomaHoe
JOMHUHHUpOBaHME», «JlurubpuaHoe ckpemuBanuey, «llepekpéct XpoMocom», MHUKPOCKON U
Mukponpenapar «J/lpo3zodpuna» (HopMma, MyTanuu (GopMbl KpbUIBEB UM OKpacku Tena), repOapuii
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabora No 5. «/3ydeHue pe3ylbTaToB MOHOTHOPUIHOTO M AUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabotra Ne 6. «3yueHue MOAM(PUKAIMOHHON H3MEHUYHBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabota Ne 7. «AHanu3 MyTtauui y 1po30(uiisl Ha TOTOBBIX MUKpPOIIpenapaTaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M TPOIECC. 3apOKJICHUE CENEeKINH U Jomectukamus. Yuenue H. U.
BaBunoBa o0 I1eHTpax MPOUCXOXKICHHS W MHOrooOpas3usi KyJIbTypHBIX pacTeHuid. LleHTpbI
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJBI CENEKIUU. MacCoBbIi UM HMHIWBUIYaIbHBIA OTOOpPHI B CENEKIIMH
pacTeHuid M KUBOTHBIX. OllEHKa JKCTepbepa. BINM3KOpPOACTBEHHOE CKPEUIMBAHUE — MHOPHJIMHT.
Uucras nunus. CkpeluBaHue YMCThIX JUHUH. ['eTteposuc, nnu rubpunHas cuna. HepoacteenHoe
CKpeluBaHue — ayropuauHr. Otnanénnas rudpuansanus u e€ ycnexu. VickycCTBeHHBIN MyTareHes
U TIOJTyYEeHHE MOIUILTONIOB. JloCTHKEHUS CeNeKIIMU PaCTeHUH, >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHepus. OTanbl CO3IAHUS
pexombunantHoit JIHK wu Tpancrennsix opranmsmoB. Kierounas wumxkeHepus. Kierounble
KyIbTypbl. MUKpPOKIIOHAIbHOE pa3MHOXeHUE pacTeHuid. KioHHpoBaHME BBICOKONPOAYKTHBHBIX
CeNIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U aTHYeckue npodieMsl. [ MO — renetudecku
MO (DUIIUPOBAHHBIE OPTAHU3MEI.

JemoHCTpamuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.



Tabmuupel 1 cxembl: Kapta «lleHTpbl NPOUCXOXKIEHUS U MHOroodpasus KyJIbTYPHBIX
pacteHuii», «llopoabl AOMamIHUX >XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborel akamemuka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
ouotexHonoruny, «KiaeTounsle KyJbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB,
XPOMOCOM.

O6opynoBaHue: MYJSDKA IJIOJOB M KOPHEIUIONOB AMKUX (OPM U KyJIBTYPHBIX COpPTOB
pacteHuit, repoapuii «CelbCKOX03SHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOIBI M JOCTHIKEHHUS CENeKIIMM PAcTeHWW U JKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIN yYacTOK, B TEILUTUYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoroHOHHAA OHOJIOTHS.

[TpeanocelIky BO3HUKHOBEHHUS HBOJIIOLMOHHON TEOpUH. DBOIIOLMOHHASA TEOPUS U €€ MECTO B
O6uonoruu. BiusHue 3BOIIONMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CauzerenbcTBa 3Bosouuu. [lageonTonornyeckue: mMocieaoBaTeIbHOCTh MOSBICHUS BUJOB B
MAJICOHTOJIOTUYECKOM JIETOMMCH, TIepexoHbIie popMel. broreorpaduueckue: cXoacTBO U pa3nudne
¢bayH u hI0p MaTEpUKOB B OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJCTBA M PA3NU4HUs SMOPHOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AaHAJOTMYHbIE, pYJUMEHTApHBIC  OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKHUE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
MeTa0O0JIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonnonHas teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHM3Ma. JBIoKyIIne
CHJIBI HBOJIIOIUM BUJOB 10 J[apBUHY (M30BITOYHOE PAa3MHOXKEHUE MPH OTPAHUYEHHOCTU PECYPCOB,
HeomnpenenéHHas 3MEHYMBOCTh, 00ph0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bommonuu (CTI) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JBuxymue cuibl ((pakTopbl) SBOJIIONMM BHJIOB B Npupoje. MyTallMOHHBIA Hpolecc U
KOMOMHATHBHAsI U3MEHUUBOCTD. [lonynsnnoHHbIe BOJIHBI U ipeld reHoB. M3omsuus 1 Murpaus.

EcrecTBeHHbIi 0TO0p — Hanpassonuil pakTop 3BoIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHu3MOB KaK pe3yibTaT 3BooLuH. [Ipumeps! mpucnocobaeHuit y
OpraHu3MoB. ApoMopd03bl U UIH0AAANITALUH.

Bun u Bunoo6pasoanue. Kpurepum Buga. OcHOBHbBIE (GOpPMBI BHI000pa30BaHUSA:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. DPopmbl  3BOJTIOLNUU:  (QUIETHYECKAsl, JAUBEPreHTHas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BOMTIOIHH.

[TpoucxoxaeHne oT HECIENMAIU3UPOBAHHBIX NIPeaKoB. [Iporpeccupyromas cnenuain3amnysl.
AnantuBHas pajuausl.

JdemoHcTpaumuu:

[Toprpertsr: K. JIunneit, XK. b. Jlamapk, U. [lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. CeBepiios.



Tabmumpl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apObIlii MO3BOHOYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «DopMbl 60pbOBI 3a cymecTBoBaHue», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue CcOpToB pacTeHmit», «MHoOroodpasue mOpoA KUBOTHBIX», «llomymsamumy,
«MyTanuoHHasi MU3MEHYHBOCTBY, «ApomMopdosbl», «anoamantanumy, «OOmas aereHeparusy,
«Bmwxymue cuibl 3Botonuny, «Kapra-cxema mapmpyra nmyremectsus Y. Jlapsunay, «boprba 3a
cyuiectBoBaHuey», «lIpucnocobieHHOCTh OpraHu3mMoBy», «l'eorpadpuueckoe BHI000Opa30OBaHUEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHM OKpPAcKu, HaOOp IJIOJO0B U
ceMsiH, Koyuiekius «lIpuMepbl 3allUTHBIX MPUCIIOCOOICHUM y JKUBOTHBIX», MOJelb «OCHOBHbIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAETb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

Buoreorpaduyeckas kapta Mupa, KojuieKuus «PopMbl COXPAaHHOCTH MCKOTIAEMBIX KUBOTHBIX
U pacreHui», moxenb amumkanus «llepekpéct xpomocom», BiaxHble Ipenaparsl «Pa3Burue
HacekoMoroy», «Pa3BuTue IATYIIKH», MHUKporpenapar «Jpozodpuna» (Hopma, MyTrauuu (Gopmbl
KPBLIbEB U OKPACKU TEJa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabGora Ne 2. «Omnucanue NpUCHOCOONIEHHOCTH oOpraHusMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KU3HU Ha 3emuie.

JloHayuHble TpPEICTaBICHUS O 3apOKJIEHUU XU3HU. HayuHble runoressl BO3SHUKHOBEHMS
KU3HM Ha 3emuie: aOuoreHe3 M MaHcrepMmus. XUMHUYECKas 53BOJIIOLUSA. AOHOreHHBIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XMMHUYECKON
sBosonuy. HavanbHble 3Tamnel Ouonoruueckoi spomtonun. ['unoresa PHK-mupa. dopmuposanue
MEMOpPAaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM M HMX 3BOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butne xu3HN Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas U pOTEpO30HCKast
opbl. [lanmeo3olickas spa U €€ mepuoabl: KEMOPHICKUNA, OPAOBUKCKHUM, CUITYPUNUCKHM, JEBOHCKUM,
KaMEHHOYT OJIbHBIH, IEPMCKUH.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3zoiickas 3pa U €€ nmeproibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPONIOT€HOBBIM.

XapakTepuCcTUKa KIMMaTa M TeO0JOrMYeCKHX mpoueccoB. OCHOBHBIE 3Tallbl IBOJIIOLMH
PACTUTENBLHOTO U JKUBOTHOTO MUpPa. ApoMop(o3bl y pacTeHuit 1 KUBOTHBIX. [TosiBIeHue, paciBeT u
BBIMHMPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMYECKOr0 MHUpPAa KakK OTpakeHHE SBONIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyHIbl OPTaHU3MOB.

DBOJIOIMS YeJIOBEKa. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTHe npeacTaBiIeHnui O TPOUCXOXKACHUN
yesnoBeka. MeTonbl u3ydeHus aHTpororeHe3a. CXoJCTBa M pa3iaMyuvs 4YEIOBEKAa U YKUBOTHBIX.
CucremaTieckoe MoJI0KEHUE YeIoBeKa.

IBwxymme cwibl  (pakTopsl) aHTpomoreHeza. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HU, U3TOTOBJIEHUE OPYIUH Tpyla, MBIIJICHHUE,
peub.

OcHOBHBIE CTa/IMM U BETBY IBOJIIOLIMY YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenslid, UenoBek
npsaMoxosammi, Yenosek HeanaepTanbckuil, YenoBek pasyMHbIi. Haxoku HCKOMMaeMbIX OCTATKOB,
BpeMsI CYIIIECTBOBAaHMS, 00JIaCTh pacIpoCTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIUS.



Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BPOTCOMIHAS (E€Bpa3uiicKas), HETpo-
aBCTPAJIOUTHAS (axBaTropuasbHas), MOHTOJIOMAHAas  (A3MaTCKO-aMEPUKAHCKas). UYepTsl
NpUCIIOCOOICHHOCTH MPEACTABUTENICH YeTOBEYECKHX Pac K YCIOBHSM CYILECTBOBaHUS. EMTUHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmupl u cxembl: «Bo3HukHOBeHHe CONHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenpHas kietka», <« KuBoTHas kierka», «lIpokapumornueckas — KieTKay,
«CoBpeMeHHasi CHUCTeMa OpraHM4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOCHUS
YeJO0BEeKa M 4YeJOBEKOOOpPa3HbIX 00e3biH», «OCHOBHBIE MeECTa IMaJCOHTOJIOTMYECKHX HaXOJIOK
IIPEAKOB COBPEMEHHOI'O 4elloBeKa», «JlpeBHeinmme moan», «lpeBHue monm», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

O6GopynoBanne: Mymspku — «[IpoucxokneHue  denoBeka»  (OFOCTBI  aBCTPANIONMTEKA,
MUTEKAaHTPOMNa, HeaHAepTallblla, KPOMAHbOHIIA), CJIENKH WM H300paKeHHs KaMEHHBIX OpYyIuil
MEepBOOBITHOTO YeJOBeKa (KaMHH-YOMIEPhl, pyOmia, ckpebia), TeoXpOHOJOrHYecKas Talnuia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3yueHHe MCKOMAEMBbIX OCTATKOB PACTEHUM M >KMBOTHBIX B
KOJUIEKLIASAX .

OKcKypeusi «OBOJIIOLMSI OPTaHUYECKOro MHpa Ha 3emiie» (B €CTeCTBEHHO-HAY4HbBIH WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKPY:KAKIIAS cpeaa.

DKoJorus KaK HaykKa. 3aJaud U pasJiesbl SKOJIOTUH. MeToAbl SKOJIOTHUECKUX HCCIIEeTOBAHMIMA.
DKOJIOTUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOZHAs, Ha3€MHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPHOpPraHU3MEHHasI.

Oxonorudeckue (axkropel. Kiaccudukamus sSKogornyeckux (PaxTopoB: aOUOTHYECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (akTOpbl:  CBET,  TEMIEparypa,  BIAXHOCTh.  DoTonepuoausM.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0MOTHUYECKUX (akTOpoB. bruojgornueckue puTMsl.

buotnueckue paxtopsl. Buasl OMoTHUECKUX B3aMMOACHCTBUI: KOHKYPEHIIHS, XUIITHUYECTBO,
cumOuo3 u ero gopmsel. Ilapazutusm, koomneparusi, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJeOHMYECTBO). AMEHCAIU3M, HEWUTpanu3M. 3HadeHHe OMOTHYECKMX B3aWMOJEHCTBHN A
CYIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU mnonyiasiuuu. OCHOBHBIE TOKa3aTeNu MOMYJSALHUU:
YHUCIIEHHOCTb, INIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpaLius. [JuHaMIKa YUCIEHHOCTH
MOMYJISILIMY U €€ PeryJsiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmumer 1 cxembl: kapta «l[Ipupoanbie 30HBI 3eMiny, «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonynsaununy, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MONYJISIIIUKA HHPY30pHUHU-
Tydenbkny, «[luiessie nemnmy.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:



JlaGopaTtopnast pabora Ne 3. «Mopdonorudeckue 0COOCHHOCTH PACTCHHM W3 Pa3HBIX MECT
oOUTaAHUSY.

JlabopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «I[ToacuéT mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUIN.

Tema 4. Coo01ecTBa U 3K0JI0THYEeCKHE CHCTEMbl.

Coo01iecTBO opraHn3MoB — OuoneHo3. CTpyKTypbl OMOLIeH03a: BUOBasl, IPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbl-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okojoruyeckue cucreMbl (9kocuctembl). lloHsatue 00 skocucTemMe U OHOreolneHO3e.
OYHKIMOHATbHBIE KOMIIOHEHThI IKOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTBI, peAyleHThl. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUH B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) yPOBHU 3KOCUCTEMBL. [IniieBbie
nenu U cetd. OCHOBHBIE MOKa3aTeNH SKOCHCTEMBI: Ouomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
OUPaMUIbL: TMPOJAYKLWH, YHUCIEHHOCTH, Ouomaccel. CBOICTBa 3SKOCHCTEM: YCTOHYHMBOCTb,
camoperyisuus, pazsutue. Cykieccus.

[IpuponHble SKOCHUCTEMBI. DKOCHCTEMBbI 03€p U peK. IKOCHUCTEMa XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JIKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOosKocucTembl. buosjorumdeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akrtop ycroiumBoctH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuajackoro o 6uocdepe. ['panuiesl, coctaB u crpykrypa 6uochepsl. XKupoe
BelecTBO U ero GyHKiuu. OcodeHHOCTH Onocdephl Kak Ti100aabHOM 3KOCUCTEMBI. [JluHaMudeckoe
paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE LHUKIBI DIEMEHTOB (yrjiepoja, as3oTa).
3onanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBO B Ouochepe 3emian. AHTPOIIOreHHbIE W3MeHeHHsI B buocdepe. ['mobanpHble
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHue Mpupoibl U yenoBeuecTBa. CoxpaHeHue OnopazHooOpaszusi Kak OCHOBA
ycroitunBocTé Omocdepbl. OCHOBa PallMOHAIBHOTO YIPABIEHUS MPUPOAHBIMH PECypcaMHu H HMX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxemsl: «[lumeBsie nenu», «buorneHo3: coctaB U CTpyKTypay, «IIpupogHbie
coobmectBa», «llemn mnuraHusa», «Okomoruyeckas mnupamuaa», «buochepa u yenoseky,
«DKOoCUCTeMa HIMPOKOIMCTBEHHOIO Jieca», «IKocHUcTeMa XBOMHOro jecay», «buoreHos Bogoémay,
«ArporeHo3», «[I[puMepHbIe aHTPONIOTEHHBIE BO3/ICHCTBHS HA IPUPOAY», «BakHele nCTOUHUKH
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHelmmas cocraBistonias Ouocgepb»,
«®DaxTops! nerpaganuu mouBy, «llapHukoBsiii 3pdexT», «PakTOpsl paAHOAKTHBHOTO 3arpsi3HEHHUS
ouocheps», «O6mmas ctpykrypa ouochepsi», «Pacnpocrtpanenue xu3Hu B onocdepe», «O30HOBBIHI
3KpaH 6uocheps», «Kpyrosopot yriaepona B Ouochepe», «kKpyroBopor azora B Ipupoae».

Ob6opynoBanue: Mojenb-anIuIMKanus «TUnuyHble OMOIEHO3bI», repOapuil «PacTuTenbHbIe
coobmiecTBa», Koyulekuu «buoneHos», «BpeauTenu BaKHEHIIUX CENbCKOXO3SHCTBEHHBIX
KYyJIbTYp», TepOapuu M KOJJIEKIUU PACTCHHH ¢ JKMBOTHBIX, MPHHAJICKAININE K Pa3HBIM
HKOJIOTHYECKUM TpymmaM ojaHoro Buaa, KpacHas kaura Poccuiickoit ®Denepamnuu, n3o0pakxeHUs
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMTPOT'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBalTCA TpeOOBaHHMS K pe3yjbTaTaM OCBOCHUS
00y4JarIMMUCS TPOrpaMM CpeAHEro OOLIero oO0pa30BaHUSA: JUYHOCTHBIM, METAalpeIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pE3YyJIbTaTOB OCBOEHUs Ipeamera «buosorus» BblAEIEHBI
CJIETYIOIIHE COCTABIISIONINE: OCO3HAHNE O0YUJAIOIUMUCS POCCHIICKON TPaX TAHCKOW UACHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEACIICHUIO, HATMYUE MOTUBALIMM K
00y4eHHI0 OMOJIOTHH, IeJIEHAIPABIIEHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUN JINYHOCTU Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH U HICTOPUUYECKUX TPAAULIUN pa3BUTHsI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTD U
CIIOCOOHOCTH O0YyYaIOUINXCS PYKOBOACTBOBATHCSA B CBOCH NIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMM, HPUCYIIMMH CUCTEME OHOJIOTMYECKOTO O0pa30BaHHs, HAJIWYUE SKOJIOTHYECKOIO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE IIIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS peaMeTa «bHOoI0rus» TOCTUratoTCs B €IMHCTBE yUeOHOM
U BOCIHTATEIbHOM JEATEIbHOCTH B COOTBETCTBUM C TPAJAULUOHHBIMU POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, MCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, HNPUHSATHIMH B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHUS M CaMOpAa3BUTHUSA, PAa3BUTUS BHYTPEHHEW MO3UIUU JIUYHOCTH, MATPUOTHU3MA,
YBaXXEHUSA K 3aKOHY U INIPABOMOPSAAKY, YEJIOBEKY TpyJda MU CTaplIeMy IMOKOJICHHIO, B3aUMHOIO
yBa)KeHUsI, OEPEIKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepanun, NpUpOaE U OKPYKAIOIIEH cpelie.

JIn4HOCTHBIE pe3yNbTaThl OCBOECHUS yuyeOHOro mpenMera «bHosOrHs» JOIKHBI OTpa)xarTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXcCsi pPYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH
NO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlWi, TO3UTUBHBIX BHYTPEHHUX yOEXJIEHUH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 O0IIECTBa, PACHIMPEHNUE KUZHEHHOTO
OIbITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEATM3ALNN OCHOBHBIX HAIPaBJIE€HUI BOCIHUTATEIBHON
JESATEIIBHOCTH, B TOM UHUCJIE B YACTH:

1) rpask1aHCKOro BOCIMTAHMSA:

c(OpMUPOBAHHOCTH I'PAXkTAHCKON MO3ULINN 00YyYaroIIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0Os3aHHOCTEH, YyBa)K€HHWE 3aKOHA W
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENIbHOCTH MPU CO3JaHUU y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHINOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OMPENEIIATh COOCTBEHHYIO MO3UIUIO 110 OTHOILIEHUIO K SIBICHUSIM COBPEMEHHOM
XKHU3HU U OOBSICHATS €€;

YMEHHE YUUTHIBaTh B CBOMX JAEMCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEHUCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMU M COIIMAJIbHBIM MOJIOKEHHUEM;



TFOTOBHOCTh K COTPYAHHMYECTBY B IIPOLECCE COBMECTHOTO BBIIOJHEHMs Y4YEOHBIX,
II03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOIIEHHUS K MHEHHIO OIIIIOHEHTOB
pu 00CYKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKON T'pa’kJaHCKOM HMJIEHTMYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K
CBOEMY Hapozy, 4yBCTBAa OTBETCTBEHHOCTH nepes Poaunol, roproctu 3a cBoi Kpai, ceoro Poauny,
CBOM SI3BIK U KYJIBTYpPY, IPOIUIOE X HACTOAILEE MHOIOHALMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAMIO M IMAMATHHUKAM IPUPOABI, TOCTHKEHUIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTh OLEHUBATH BKJIAJ POCCHIMCKHUX YUYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHHS 3HAYE€HUs OMOJIOTUH B TIO3HAHUH 3aKOHOB IPUPO/IBL, B )KU3HU YEIOBEKA U COBPEMEHHOTO
o0I11eCTBA;

uzelHas yoexx1EHHOCTh, TOTOBHOCTh K CIIy>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT0 MOBECHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO M IMPUHHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMUBOTO OYYIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POJUTEIISIM, CO3JAHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
IIPUHSTHS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU € TPaJULUAMU Hapo1oB Poccnn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIKOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSBIIATh KaueCcTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTanus, pOPMUPOBAHUSA KYJIbTYPbI 310POBbSI U IMOIHOHAIBHOIO
Os1aromostyqusi:

NOHMMaHWE U peanu3alys 340poBoro M Oe3zomacHoro obpasza XKM3HM (3I0pOBOE IHTaHUE,
COOJIIOJIEeHHEe TMTHeHUYEeCKHX MpaBWJl M HOPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATHH W OTABIXA,
peryisipHas puznyeckas akTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOI'O ¥ KOMIIETEHTHOTO OTHOILLIEHUS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO MOBEIEHUS
B CUTYallUsX, YTPOKAIOLIUX 37I0POBbIO U KU3HU JIIOJICH;

OCO3HAHWE TOCNEACTBUM W HENPUSTHUS BPEAHBIX MPUBBIYEK (YIOTpeOJIeHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K AKTHBHOM JIE€ATEIBHOCTH TEXHOJOTMYECKONW M COLMAJIbHON HAIpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITENILHO BBITOIHSTH TaKylO JAESITEIbHOCTD;



UHTEpEC K pazIu4HbIM cdepaM NpoPecCHOHANbHON AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTB K 00pa30BaHHIO H CAMOOOPA30BaHHIO HA MMPOTSHKEHUH BCEH JKU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKHU I1eJIeco00pa3HOe OTHOIIECHHE K MPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYLIECTBOBaHHS;

MOBBILICHHE YPOBHS DKOJIOTUYECKOW KYIbTYpbl: MNPUOOpETEHHE ONbITa IIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXHBIX IIOCIEACTBUN JIs1 OKPYXKAIOLIEH CPebl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IIeM U IMyTel X peleHus;

CHOCOOHOCTH MCIIOJIB30BATh MPHOOPETaEMBbIe MTPH U3YUEHUHN OUOJIOTHH 3HAHUS U YMEHHS TIPH
pemeHny Mpo0JieM, CBSI3aHHBIX C PAMOHAIBHBIM MPHUPOAONOIB30BaHUEM (COOIIOIEHUE TPAaBUII
MIOBEJICHUS B IIPUPOJIE, HAIIPABJIEHHBIX Ha COXPAaHEHUE PaBHOBECHS B SKOCUCTEMAX, OXpaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTHUBHOE HENPUITHE IEUCTBUH, IPUHOCALIUX BPEIl OKPYKAIOIIEH PUPOIHON Cpesie, yMEHUE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBHUS MPEAIPUHUMAEMBIX ASHUCTBUN U
peaoTBpanaTh Ux;

HaJU4Me pPa3BUTOIO SKOJOTHYECKOIO MBILUIEHUS, HKOJIOTMYECKON KYJIbTYphl, OIbITA
JESTEIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaThCS MMH B
[IO3HABATEJIbHON, KOMMYHMKAaTUBHOM M COLMAJIbHONW IPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH M OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO HA JWajore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYyJIbTYPBI KAaK CPEACTBA B3aUMOJAEHCTBHUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE cNeuu(PUKN OMOJOTMM KaK HayKd, OCO3HaHMsS €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABIECHUS 00 OKpYXKarolleMm
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEJIIOBEKa U 00IIECTBA, B IO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEN
U peUIeHUH MPo0IeM COXpaHEHUsI IPUPOIHOIO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJsi COBPEMEHHOM NMBMIIM3AIMU: OOecredyeHus
HOBOTO YPOBHS DPa3BUTHUS MEIUIMHBI, CO3/laHUE MNEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pelaTh pecypcHble NMpoOJieMbl pa3BUTHUS YEJIOBEYECTBA, MOUCKA MyTeH BbIXOJA U3 II0OATbHBIX
HKOJIOTHUECKUX IMpobsieM U oOecrieyeHHs Mmepexoja K YCTOHYHMBOMY Pa3BUTHIO, PALMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTMYECKHX 3HAHUW B IINIAX TOBBIIIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOW dacTu (PyHKIIMOHATHHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3yd4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB TIIO3HAHMS, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIS aHanmu3a W OOBSICHEHUS SBICHUH
OKpPYKAaIOIIer0 MHpa M MPOUCXOMAIIMX B HEM H3MEHEHHH, yMeHHe JenaTb OOOCHOBaHHBIE
3aKJIFOYEHHS Ha OCHOBE HAy4YHbBIX (DaKTOB U MMEIOLINXCS TAHHBIX C LIETbI0 MOTYyYeHHUS JOCTOBEPHBIX
BBIBO/JIOB;



CIOCOOHOCTH CAMOCTOSITEIIFHO UCIIOB30BaTh OMOJIOTHYECKIE 3HAHUS ISl PEICHUS TPOOIIeM
B PCATbHBIX )KHU3HCHHBIX CUTYAIIHSX;

OCO3HAHHE IICHHOCTH HAy4YHOW MAEATEeIhbHOCTH, TOTOBHOCTH OCYIIECTBISATH TPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh HHIUBUIYAITBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HaHWUH 10 OHWOJOTMM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHMS ydyeOHOro mnpeamera «bHOIOrus» BKIIOYAIOT:
3HaYMMble A5 (OPMHPOBAHMS  MHPOBO33PECHUS  OOYYAIOMIMXCS  MEXKAMCUUIUIMHAPHBIC
(MeXmpeMeTHbIE) O0IIeHayYHbIe TIOHATHUS, OTPAYKAIOIINE LEJIOCTHOCTh HAYyYHOW KapTHUHBI MUpA U
cnenuuKy METOJOB MO3HAHMS, MCIOJb3yeMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus,
SBIIEHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (DAKT, IPUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIIeIOBaHKe, HAOINIO/IEHNEe, H3MEPEHHEe, IKCIEPUMEHT U JAPYruX), YHHBEpCalibHbIE y4ueOHbBIE
neiictBus  (IO3HABaTeNbHBIE,  KOMMYHHUKATHBHBIC,  PETYJISTHBHbBIC), o0ecrnieunBaroIne
¢dopmupoBanne (HYHKIIMOHAIBHOW T'PaMOTHOCTH W COIMAIbHONH KOMIIETEHIIMH OO0YYarolIuXxcs,
CHOCOOHOCTh 00YYAIOUINXCS HCIIOB30BaTh OCBOCHHBIE MEX TUCIIUIUTMHAPHBIE, MHPOBO33PEHUYECKIE
3HaHMS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIbHOM U COLIMATILHOM MTPaKTHKE.

MeranpenmeTHble pe3yibTaTbl OCBOEHUS IPOrpaMMbl CPEJHET0 00Iero o0pa3oBaHMs
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH JeHCTBUIAMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (P OPMYJIMPOBATh M aKTyalM3UpoOBaTh MpoOieMy, paccMmaTpuBaTh ¢
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN MPHUEMBI JJOTUYECKOTO MBILIUICHUS (aHANIM3a, CUHTE3a,
CpaBHEHMSI, KJIacCU(PHUKAIUU, 00001IEHNs ), pACKPbIBATh CMBICII OMOJIOrMYECKUX MOHATUH (BBIAEIATh
UX XapaKTepHbIe MPU3HAKH, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATUSAMU);

ONpeAeNsaTh LeNU MACSITeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTUKEHHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOrMUYECKHE OHATHS 111 00bCHEHUS (PaKTOB U SBJICHUHN KUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyKIeHUs (MHAYKTHBHBIC, TEAYKTHUBHBIEC, 110 aHAJIOTHM), BBISBIATH
3aKOHOMEPHOCTH U TNPOTUBOPEYHs B PACCMATPUBAEMBIX SBIECHUSX, (OPMYIHPOBATh BBIBOJBI U
3aKJIFOYEHUS;

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA AJI NPEJCTaBICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIIEHUN B HW3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTaxX, a TakKe IMPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHMBATh COOTBETCTBHE pE3YJIBTATOB ILIEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBAaTh W BBIIOJHATH pPAOOTYy B YCIOBUSIX PEAJBHOr0, BUPTYAIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;



pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEIIEHUH KU3HEHHBIX ITPOOIIEM.
2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HABBIKAMU Y4E€OHO-MCCIIEIOBATEIbCKOW M MPOCKTHOM NESATEIBbHOCTH, HaBBIKAMHU
paspemieHuss mpodieM, CrocoOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOUCKY METO/I0B
pelIeHUs TPAKTUUECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh pa3jIMYHbIe BUJbl JEATEIBHOCTH 110 IIOJIyYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Y4YeOHBIX CHTyallMsX, B TOM 4YHCIE IpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBaTh HAayuyHBI TUI MBILIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU
HNOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENBHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3aJauy, BbIABUIaTh TUIIOTE3Y
e€ peleHus, HaXOUTh apryMEeHThI JJIs J0Ka3aTeJIbCTBA CBOUX YTBEPXKJIECHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYYECHHBIE B X0/I€ PELICHMS 3a7]aul Pe3yIbTaThl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBIH MOUCK IIEPEHOCAa CPEICTB U CIOCOOOB JEUCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb  I[EPEHOCUTh 3HAHMSI B  IIO3HABATEJIbHYI0 M  IPAKTHUYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, TIpeIaraTb OPUrHHAIbHBIE OIXObI U PEILIEHHs], CTABUTh IPOOIEMbI
Y 33J]a4i, JOIyCKAIOIINE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCSA B Pa3IMYHbIX HCTOYHUKAX HHPopManuu (Tekcte ydeOHOro mocolus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOJIOrMUYECKHUX CJIOBapsX M CHPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHanIM3UpOBaThb HMH(POPMAIUIO PA3IWYHBIX BUAOB U (opM
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampockl M TNPUMEHATh pa3lM4yHble METO/Abl NIpU IOMCKE M O0TOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/]1a4;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy IMpeICTaBICHUS OMOJOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KA4eCTBE CpEJACTBA TpH paboTe C OHOJOTHYECKOU
uH(popMalMel: NPUMEHATh XUMHUYecKHe, (U3NYeCKue M MaTeMaTH4YeCKHe 3HaKu U CHMBOJIBL,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABbIKAMM pPACMO3HABaHWS MW 3alIUTHl  MHpOpManuu, WHPOPMALMOHHOM
0€30M1aCHOCTH JTMYHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATUBHBIMH el CTBUSIMM:

1) oOenne:



OCYIIECTBIATh KOMMYHHMKALIUU BO BCeX c(epax jKU3HU, aKTUBHO Y4aCTBOBAThH B JAUAIOTE WU
JMCKYCCHH T10 CYHIECTBY 00CYK/1a€MOM TeMbI (YMEHUE 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJIBHO BBIINOJHEHUs IIPEAJIaracMou 3aJadd, y4YUTHIBaTh HHTEPECHI M COIVIACOBAHHOCTH
NO3ULUHI IPYrMX YyYaCTHUKOB AMAJIOTa WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHBIE CPE/ICTBA OOLICHUS, TOHUMATh 3HAUCHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTyallUH, YMEThb CMSI4aTh KOH(IUKTHI U BECTH
IIEPETOBOPBI;

BJIAJI€Th PA3JIMUYHBIMU CII0COOaMU OOIIEHUS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS IPYTUX
Jroied, MpOSBIATH YBAKUTEINbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOW Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOKO TOUKY 3PEHHUs C UCIIOIb30BAHUEM S3BIKOBBIX CPECTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh W MCIIOJIB30BaTh NMPEHMYIIECTBA KOMAHAHOM W MHIWBUAYAJIBbHOW PabOTHI MpHU
peleHn OMoI0ruyeckoi npobsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHHUS TPYHIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMAaTUKy WU METOJIbl COBMECTHBIX JEHCTBMHM C y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATh IEUCTBUS
110 €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PACIPEIEIATh POJIM C Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLICHMBATh Ka4eCTBO CBOET0O BKJa/a U Ka)/J0ro y4acTHHKAa KOMaH[bl B OOLIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejlaraTb HOBBIE IIPOEKTHI, OLICHWBATH MJEU C IO3ULUM HOBHU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATETUYECKOE IMOBEACHHUE B PA3JINYHBIX CUTYyalUsAX, IPOSBIATD
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnms:

MCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM M UX PELICHUS B )KU3HEHHBIX
Y y4eOHBIX CUTYaLIUSX;

BBIOMpPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUM II€JIEBBIE U CMBICIIOBBIE YCTAaHOBKH B CBOMX
JEUCTBHUAX M IIOCTYNKax IO OTHOLIEHHUIO K JXUBOM IPUPOJE, CBOEMY 3IOPOBBIO U 3J0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYIIECTBISATh I0O3HABATENIbHYIO JI€ATENIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN JEATENBHOCTH U KU3HEHHBIX
CUTyaIUsX;

CaMOCTOSITEJIbHO COCTaBIATh IUIAH PELICHUs MPOOJIEMBbI C Y4ETOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JlaBaTh OLEHKY HOBBIM CUTYaLHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW APYAULIMU B Pa3HbIX 00JacTsX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.



2) CaMOKOHTPOJIb!

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLECHHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON peiiekcHH Kak OCO3HAHUsI COBEPIIAEMBIX JCUCTBUN U
MBICITUTEIILHBIX TPOIECCOB, HX PE3YJIBTATOB U OCHOBAaHUH, UCIIOJIB30BATh MPHUEMBI PEQIICKCHH IS
OLICHKH CHUTYAaIllH, BHIOOpPA BEPHOTO PEILICHUS;

YMETh OLIECHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYIrUX:

MPUHUMATE Ce0sl, MOHNMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [PU aHAJIA3E PE3YIIBTATOB JIESITEILHOCTH;

MpPU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;

pa3BHUBATh CIIOCOOHOCTH IOHUMATh MUP C TIO3UIUH JIPYTOTro YeIIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynabTaThl ocBoeHUs nporpammbl COO mo Ouosorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduyeckue Juisi yyeOHoro mnpeamera «buosorus» HaydHble 3HaHMS, YMEHHUS U
CIO0COOBI IEHCTBUI MO0 OCBOSHUIO, UHTEPIPETALIMH U IPe0Opa30BaHUIO 3HAHU, BUJIbI 1E€ATEIbHOCTU
10 MOJY4YEHHUIO HOBOI'O 3HAHMSI U IPUMEHEHUIO 3HaHUH B Pa3IMYHbIX YUEOHBIX CUTYaIUIX, a TAKKe
B pealbHBIX JKU3HEHHBIX CUTYaIlMsX, CBA3aHHBIX ¢ Ouoryorumeil. B mporpamme mnpenMeTHbie
pe3yJbTaThl PEACTABIEHBI 110 rojiaM 00yUeHUSI.

[IpenmerHble pe3ynbTaThl OCBOCHUs yyeOHoro npeamera «buonorus» ¢ 10 knacce 10MKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecCTe W PONU OHOJOIMHM B CHUCTEME HAY4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTUHBI MHUpa U
HayYHOTO MMPOBO33pPEHMS, O BKJIAJE€ POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHME PACKPBIBATh COJAEpkKaHHE OMOJIOrMYECKMX TEPMUHOB U TOHATHI: KU3Hb, KJIETKa,
opraHusM, MeTadoyin3M (0OMEH BEIECTB U IPEBpAIEHUE SHEPruu), TOMEOcTa3 (CaMOoperysims),
YpOBHEBasi  OpraHu3alMsl  JKUBBIX  CHCTEM, CaMOBOCIpOU3Be/leHnE  (penpoayKuus),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHue wu3jaraTb OWOJOTHYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHas, MYTallMOHHasi,
[EHTpabHas JorMa MOJIEKYJIsIpHOI O6nonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U y4eHus (0 LIeHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KyIbTypHbIX pactenuii H. U. BaBunosa),
OTIPEENATh TPAHUILBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHME BJIaJIeTh METO/IaMU Hay4YHOTO [TO3HAHUS B OMOJIOTHH: HaOII0IEHNE U ONTUCAHHE KHUBbBIX
CUCTEM, TPOLECCOB U SIBICHUN, OpraHu3alys M MpoBeleHHE OMOJIOTMYECKOTo HKCIEPUMEHTa,
BbI/IBH)KEHUE TUTIOTE3b], BBISIBIEHNE 3aBUCIMOCTH MEX/1Y UCCIIETyeMbIMU BETHYMHAMHU, OObSICHEHNE
MIOJIyYEHHBIX PE3YyJIbTaTOB, UCIIOIb30BAaHHBIX HAYUYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHUE A€IaTh
BBIBOJIbl HA OCHOBAHUU IOJyYEHHBIX PE3YyJIbTATOB;

YMEHME BBIACIATh CYLIECTBEHHBbIE NMPHU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB U
IpeBpalleHys] SHEPTUU B KIeTKe, (OTOCHMHTE3a, IIACTUYECKOIO0 U HHEPreTHYecKoro oOMeHa,



XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHANUBUAYAIbHOTO pPa3BUTHUS
opraHusma (OHTOT€HE3);

yYMEHHUE MPUMEHATh NOJYYEeHHBIC 3HAHUS Ui OOBSCHEHHS OMOJIOTMYECKHUX IPOLIECCOB M
SIBJICHUM, I MPUHATHUS NMPAKTUYECKUX PEHICHUI B MOBCEIHEBHOM JKM3HU C LEJIbI0 00ECTICYCHUs
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIOAEH, COONII0IEHUSI HOPM TPaMOTHOTO
MOBEJICHHS B OKpYXKalolled NpUPOTHOM cpele, MOHMMaHHEe HEOOXOIUMOCTH HCHOIb30BAaHUS
JOCTHKEHUI COBpEMEHHOM OMO0JIOrUY ¥ OMOTEXHOJIOTUH JIJIsl PAllMOHAIIBHOTO MTPUPOI0ONb30BAHMUS;

YMEHHME pelaTh »JJIEMEHTAapHble TEHEeTHMYeCKHe 3aJayd Ha MOHO- U JTUTHOpUAHOE
CKpEeIlMBaHUE, CIETNIEHHOE HACIeI0BAaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS JIJIS
IIpeJICKa3aHMsl HacIe10BaHUs IPU3HAKOB Y OPTaHHU3MOB;

YMEHUE BBINOIHATH JJAOOPATOPHBIE U MPAKTHYECKUE PAOOTHI, COOIIOAATH MpaBMiia P padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0OBAHUEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh WH(POPMALHIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOLIYIO TIICEBJIOHAYYHbIE 3HAHUA W3 PA3UYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOM HMH(OpMAIMK, HAYYHO-TIONMYJSPHBIE MaTepHalbl), STUYECKUE AaCHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOUICHHs, 0000Ias
OMOJOrNYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO KCIIOJIb30BATh MOHATUHHBIN
amnmnapaT OMOJIOTHH.

[IpenmeTHbIE pe3yapTaThl OCBOEHUSI yuyeOHoro npenmera «buonorus» ¢ 11 kaacce 1OIKHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ M POJM OHOJIIOTHHM B CHCTEME HAy4yHOrO 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUSI, O BKJIA/J€ POCCUHUCKUX M 3apyOEKHBIX yYEHBIX-OHOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHUE OMOJIOIMYECKMX TEPMMHOB W TOHITHUN: BHJ, MOILYJISALUS,
reHOo(OH/T, SBOJIONHUS, JBIKYIIHE CHIIBI ((PaKTOPHI) IBOJIOIUHU, IPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BHUJI000pa30BaHue, FIKOJIOTHYECKHE (DAKTOPBI, SKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTHI, pEAYLEHTHI,
[[eNY MTUTaHUs, SKOJOTUYECKas MUpaMuia, OuoreorieHo3, ouocdepa;

yMEHHME u3JlaraTb OuOJIOTUYECKHME Teopuu (dBosolnMoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs HBOJIOILMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoplieBoro cxojactsa K. M.
bopa, depenoBaHus IIaBHBIX HampasieHul u nyred sBomonuu A. H. CesepuoBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BIaJeTh METOIaMU HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOJIOCHUE U OTIMCAaHHUE KUBBIX
CUCTEM, IPOLECCOB M SIBICHUW, OpPraHu3alys U IpoBeJeHUE OHOJIOTMYECKOTO0 SKCIIEPUMEHTA,
BbI/IBHJKEHUE TUTIOTE3b], BBISIBIIEHNE 3aBUCIMOCTH MEX/1Y UCCIIETyeMbIMU BETHYMHAMHU, OObSICHEHNE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIIOIb30BAaHHBIX HAYUHBIX OHATUN, TEOPUI U 3aKOHOB, YMEHUE JeNaTh
BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE NMPU3HAKU CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BHUJIOB,
HOMYJISAIMHI, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, ONMOTe€OL€HO30B U SKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACJIEACTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa30BaHMA,
IpUCIIOCOOICHHOCTH OPTaHU3MOB, JACUCTBUS HKOJOTHYECKUX (PAaKTOPOB HA OpPraHU3MBI, IIepeHoca
BEIIECTB M MOTOKA HHEPrHMH B IKOCHCTEMAaX, aHTPOIOT€HHBIX M3MEHEHHUH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€0OXMMHUYECKUX IIUKIIOB B Orocdepe;



YMEHHUE NPUMEHSATh IOJIY4YE€HHBbIE 3HAHUS JUIsl OOBSCHEHHsS OMOJIOTMYECKHX IPOLIECCOB U
SIBIICHUM, JUI MPUHATHUS MPAKTUYECKUX PEHICHUI B MOBCEIHEBHOH JKHU3HU C LENbI0 00ECIeUeHUs
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIOAEH, COONII0IEHUSI HOPM TPaMOTHOTO
NOBEJICHUS B OKpYXaloIled NPUpPOTHONH cpene, MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAHUS
JOCTH>KEHUI COBPEMEHHOM OMOJIOTHH ISl PallMOHAIBHOTO MTPUPOIONIOIB30BAHNUS;

yYMEHHUE pelllaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTABIATh CXEMbl IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTeMax (LeNy MUTaHus);

YMEHUE BBINOIHATH JJAOOPATOPHBIE U IPaKTHUECKUE PabOoThl, COOIIOAATH paBuiia pH pabore
C y4eOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh WH(POPMALHIO OHOIOTHYECKOTO
COJIEp’KaHus, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3 paA3JIUYHbIX MCTOYHMKOB (CpelCTBa
MaccoBOW HMH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHajbl), paccMaTpuBaTh TJI00aTbHBIC
HKOJIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHIO K HHUM COOCTBEHHYIO
MO3ULUIO;

yMEHUE co3[aBaTb COOCTBCHHbIE IMCbMEHHbIE W YCTHBIE COOOIIEHUs, 0000mas
O6uosornyeckyro HHGOPMAaILHIO U3 HECKOIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh MOHITUHHBIN
anmnapar OMOJIOTUH.



IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

06p330BaTeJ'IbHOI7[ nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUU B CHCTEME HAyYHOTO
3HAHUSI €CTECTBEHHBIX HAyK, B ()OPMUPOBAHMU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA U HAYYHOI'O MUPOBO33PEHMS; O BKJIAJE POCCUMCKUX
U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH; (PYHKIIMOHATBHOM
IPaMOTHOCTH YeJIOBEKa JIJIs peIlieHHs] )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh COJEpKaHWE OHMOJOTHMYECKUX TEPMHUHOB W TIOHSATHH:
JKU3Hb, KJIETKA, OpraHu3M; MeTa0oiu3M (OOMEH BEIEeCTB W IpPEBpaIlCHUC
SHEPTrUM), TOMEOCTa3 (CaMOpETyJsAlus), YpPOBHEBas OpraHU3AIMS KUBBIX
CHCTEM, CaMOBOCIpOM3BEACHUE  (PEMpOAYKLHs),  HACICACTBEHHOCTD,
U3MEHYUBOCTh, POCT U Pa3BUTHE

YMenue wusznarate OHOJOrMYECKHE TeOopuH (KJIETOYHasl, XPOMOCOMHas,
MyTalmonHas), 3akoHsl (I'. Menaens, T. Moprana, H.J. BaBunoa) u yuenus
(0 meHTpax MHOroo0Opasus M IMPOUCXOXKACHUS KyJIbTypHBIX pacteHuil H.U.
BasuiioBa), onpenenars rpaHulbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BlIaJIeTh METOIaMH HAYYHOTO IMMO3HAHUS B OMoJIoTun (HAOMI0ACHUE U
OTIMCaHUE KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUI; OpraHU3aIis U POBEICHUE
OMOJIOTMYECKOTO JKCIEPUMEHTa, BBIABWKEHUE THUIOTE3bI; BBISIBICHHE
3aBUCHMOCTH MEXK]y UCCIIEyeMbIMU BETUYMHAMEU, 00 bSICHEHUE MOTYyYEHHBIX
pe3yabTaTOB, HCIOJb30BAHHBIX HAYYHBIX TMOHSATHNA, TECOPUA U 3aKOHOB;
YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MONyYEHHBIX PE3YyIbTaTOB)

YMeHue BbIACNATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK NMPOKApPUOT U
AYKapuOT, OJJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB; OCOOEHHOCTH
npoueccoB oOMEHa BEUIECTB M MPEBpAlleHHs] JHEPrMM B  KIETKE,
¢doTocuHTE3a, IIACTUYECKOTO U SHEPreTHYEeCKOro OOMeHa, XEMOCHHTE3a,
MHUTO3a, M€i03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHUS, WHANBUAYAJIBHOTO
pa3BUTHS OpraHnU3Ma (OHTOTEHE3)

YMeHue npuMeHsTh NOJyYeHHbIe 3HAHUS Ui OOBSICHEHHS] OMOJIOTMYEeCKHUX
IPOLECCOB U SABJIEHUH, IS TPUHATUS NPAKTHUECKUX pEUIeHWH B
MOBCEHEBHOM JKM3HU B 1IesX obecneueHus: 0e30MacHOCTH CBOETO 3/I0POBbS
U 3JI0POBbSI OKPYXKAIOIIUX JIFOJIeH, COOTI0IEHUSI HOPM T'PAMOTHOT'O IOBEICHUS
B OKpyXalolled MNpUpOJHOW cpefe; IMOHMMaHHE HEOOXOJUMOCTH
UCIIOJIb30BAaHUS IOCTHKEHNH COBPEMEHHON OMOJIOTUU M OMOTEXHOJIOTHM st
paloOHaIbHOIO IPUPOIOIOIB30BaHUS




YMenue peuiatb JBJICMCHTAPHBIC T'CHCTUUYCCKHUEC 3aJa4Yd Ha MOHO- U
,I[I/IFI/I6pI/I,Z[HOC CKp€IIUBaHHUE, CLHCIINICHHOC HACJICA0OBAHUE, COCTABIISATh CXEMBI
MOHOFI/I6pI/II[HOFO CKpC€UIMBaHUA JJIA IpeacKasaHus HacjaeJOBaHUs
IMPHU3HAKOB Y OPraHU3MOB

YMeHue BBIOMHATH J1a00OpaTOpHBIE M NpPaKTUYEeCKHUe paboThl, COONIOIATH
IpaBmiIa IpH padoTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000pyJOBaHUEM

VYMeHrne KpPUTHYECKH OLEHMBATh W HHTEPIPETHPOBATh HH(OPMALHIO
OMOJIOTUYECKOI0 COJEP KAHUS, BKIIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pazauuHbiX UcTouHMKOoB (CMMU, HaywyHO-mOmyNsipHBIE  MAaTepuabl);
ATUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OMOJIOTMH, MENULIMHE,
OMOTEXHOJIOTHUHI

10

VMeHHe co3laBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIC COOOIICHUS,
0000mas OMOJOTHYECKYI0 HMH(POPMAIIMI0 W3 HECKOJIbKHX HCTOYHHUKOB,
T'paMOTHO HUCIIOJIB30BAaTh HOHATHUNHBIN arrapar Ononoruu

11 KJIACC

Kon
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanusi

CdopMupoBaHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTUU B CHCTEME HAyYHOTO
3HAHUSI €CTECTBEHHBIX HAyK, B ()OPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS; O BKIIAIE POCCUHCKIX
U 3apyOeKHbIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH; (PYHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JIJIs pellleH s )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHWE OMOJIOTMYECKUX TEPMHUHOB U TOHSATHUH:
BUJ, TONYJSAUUs, TEHOPOH[, 3BOJIOLUS, JBWXKYIIUE CHIIBI ((aKTOpbI)
HBOJIIOLINH, MPUCIIOCOOTIEHHOCTh OpraHU3MOB, BUJI000pa3oBaHue,
9KOJIOTUYECKHE  (PaKTOPbI, HKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTHI,
pelyLEeHThl, LeNu MUTaHus, SKOJIOTHYECKas NHupamMuja, OHMOTeoleHO3,
ouocdepa

YMeHre wu3narath OHOJOTMYECKHE TEOPUH (IBONIFOIMOHHAS Teopus Y.
HapBI/IHa, CUHTCTHUYCCKAA TCOpUA BBOJ'IIOHI/II/I), 3aKOHbI 1 3aKOHOMEPHOCTHU
(3aponmsimieBoro cxonctBa K.M. Bapa, uepenoBanus riiaBHbIX HANPaBICHUHN U
nyteit sBomonnu A H. CeBepiioBa, yuenus o 6uochepe B.1. Bepnanckoro),
OTIPENIENATh TPAHMIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeH#ue BlIaJIeTh METOIaMH HAYYHOTO MMO3HAHUS B OMOJIOTHH (HAOIIOACHUE U
OTIMCaHUE KUBBIX CUCTEM, ITPOIIECCOB U SIBJICHUI; OPTaHU3aIMs ¥ TPOBEICHHE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBIDKEHHWE THUIOTE3bl; BBIIBICHUE
3aBUCHUMOCTH MEXIY UCCIEAYEMBbIMU BEIMUYUHAME, O0BSICHEHUE TTOTYUEHHBIX




PE3yJabTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHP'I, Teopnﬁ N 3aKOHOB;
YMCHUE A€JIaTh BEIBOJAbI HA OCHOBAHUU IOJTYYCHHBIX peBy.]'II)TaTOB)

YMeHue BBIICNIATH CYNIECTBEHHBIC NPHU3HAKU CTPOCHUS OMOJOTHYECKHX
00BEKTOB: BHJIOB, MOMYJSIUN, MPOMYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreoIeHO30B M JKOCUCTEM; OCOOEHHOCTH MPOIECCOB HACIEICTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOI'O orbopa, BUJI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBUS JKOJOTHYECKHX (PaKTOPOB Ha
OpraHM3MbI, TIEPEHOCA BEIIECTB W IIOTOKA JSHEPrUM B IKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTCOXMMHUYECKUX IIUKIIOB B Orochepe

YMeHHne NPUMEHATh MOMYYSHHbIC 3HAHUS ISl OOBSICHEHUS] OMOJIOTHYECKUX
IpPOLIECCOB U SIBIEHUH, [UId NPUHATHS HNPAKTUYECKUX peIleHHd B
HOBCEHEBHOM JKM3HU B 1IesX obecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbs
U 3JI0POBbsI OKPYXKAIOIUX JIFOJEH, COOII0A€HUS HOPM TPAMOTHOI'O ITOBEICHUS
B OKpyXarolled MNpUpOJHOH  cpede; I[OHMMaHUEe HEOOXOAMMOCTH
MCIIOJIb30BaHUsl JOCTH)KEHUN COBPEMEHHOW OMOJIOTMM /ISl palMOHAJIBHOTO
IPUPO/IONOIB30BAHUS

YMeHue peuiaTtb 3JICMCHTApPHBIC OMOJOrHYeCcKUe 3aJda4yu, COCTaBJIATh CXCMbI
MEpCHOCA BCUICCTB U S9HCPIrur B 9KOCHUCTEMAX (I_ICHI/I HI/ITaHI/IH)

YMeHne BBIOMHATH J1A00OpaTOpHBIE M NpPAaKTHYEeCKHE paboThl, COONI0IATH
npaBuia mpu padoTe ¢ yueOHBIM U JIaOOPaTOPHBIM 000PYAOBaHUEM

YMeHHe KpPUTHUECKH OLEHHBATh W WHTEPHPETHPOBATH HHOOPMAIIHIO
OHMOJIOTUYECKOI0 COJEP KAHUS, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3
paznuuHbIX ucTOyHMKOB (CMMU, HayyHO-IOMYJSIpHBIE  MaTepHalbl);
paccMmaTpuBaTrh TJ00albHBIE JKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(GbopMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO
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YMeHnne co3maBaTh COOCTBEHHBIE MHCHBMEHHBIE W YCTHBIE COOOIIEHUS,
0000m1ast OMOJIOTMYECKYI0 HH(OpPMAIUI0 W3 HECKOJbKHX HMCTOYHUKOB,
IrPaMOTHO UCIIOJB30BaTh IOHATUHHBIN armapar OMOJI0THH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1

1.1

1.2

buonorus xak Hayka

buonoruss — Hayka o xuBoil mnpupone. Ponp Ouonorun B ¢GopMUPOBAHUU
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

MeToapl MMO3HAHUS JKUBOM NPUPOIBLI (HAONIOECHUE, SKCICPUMEHT, OIHMCAHUE,
U3MepeHue, KiaccuuKalus, MOJCIUPOBAHUE, CTATUCTHYECKas o0paboTKa
JTAHHBIX )

JKuBBIe cCTEMBI U X opranu3anms

2.1

2.2

Kupbie cuctembl (OMOCHCTEMBI) Kak mpeamer u3yudeHusi Omonoruu. CBOHCTBa
OuocucTeM U UX pazHoolOpasue

YpoBHH oOpraHuzaluu OHOCHUCTEM: MOJEKYISIPHO-TEHETHUECKUN, KIETOYHBIMH,
OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMHUYECKUH COCTaB KJIETKM. XHUMHUYECKHE JJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpO3JIEMEHTBI. Bojga u  MuHepanbHble BemecrBa. @OYHKIMU BOJIBI U
MUHEpaIbHBIX BEIIECTB B KiIeTke. [lonnepikanre 0cCMOTHYECKOTO Oatanca

benku. CoctaB u cTpoeHHe O€NKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OENKOB.
HezameHuMble 1 3aMEHMMBIE AMUHOKHUCIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl ~O€NTKOBOW MOJIEKYNbl (TI€pBUYHAs, BTOpPHYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonornueckue
¢GyHKIIUHN OEIKOB.

®epMeHThl — Ouooruueckue KaranusaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HeHTp, cyOcrparHas crneuuduuHoctb. Kodepmentsl. Buramuubl. OTinuus
(epMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB

3.3

VYrieBoabl: MOHOCaxapuabl (T1I0K03a, prubo3a U 1e30Kcuproo03a), 1ucaxapuisl
(caxapo3a, JIakT03a) M MoJucaxapu/ibl (Kpaxmal, TITUKOTeH, IEeJITI0I103a).
Bbuonorndeckne QyHKIIUU YTIEBOIOB.

Jlunuael: Tpurnuuepuibl, cteponasl, pochomunuasl. ['napodunsHo-
rusipooOHbIe cBoMcTBa. bronorndeckue ¢pynkuuu munuaoB. CpaBHEHHE
YTJIEBOIOB, OCJIKOB U JIMIUI0B KaK HICTOUHUKOB SHEPTUU

3.4

Hyxneunossie kucnorsr: IHK 1 PHK. Hykneotnipl — MOHOMEpPBI HYKIEMHOBBIX
kucnot. Ctpoenue u pynkuuu JIHK. Ctpoenune u pynkuun PHK. AT®: crpoenune

1 QyHKIHH

3.5

[{utonmorust — Hayka o kieTke. Kiierounas reopusi. MeToabl U3ydeHUs KIETOK




3.6

Knerka kak nenoctHas xuBast cucrema. OOIre MpU3HaKy KIETOK: 3aMKHYTast
Hapy>kHas MmeMOpaHa, monekyisl JJHK kak renerndeckuii anmapar, cucrema
CUHTe3a Oerka

3.7

3.8

Tumsl KJIETOK: 3yKapruOTHYECKas U poKaproTHueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckoi kinetku. Kierounas crenka 6akrepuii. CTpoeHue
AYKapUOTUUECKOU KJIETKU. OCHOBHBIE OTJIMUUS PACTUTEIBHOM, )KUBOTHON U
IpUOHOH KIIETKU

[ToBepXHOCTHBIC CTPYKTYPBI KIIETOK — KJIETOYHAs CTCHKA, TIMKOKAINKC, UX
¢ynkuuu. [Tnazmarnyeckas MemOpana, e€ cBoiictBa u pynkiun. [luronnasma u eé
oprarousl. OMHOMEMOpaHHBIC OPTAHOUIBI KIIETKU: YHA0IUIa3MAaTHUECKAasl CETh
(BIIC), anmapat I'onbmxu, mu3ocomsl. [1omyaBTOHOMHBIE OPraHOUIBI KJIETKHU:
MUTOXOHJIPHH, TUIACTUIBL. [IpOnCX 0k IeHNEe MUTOXOHIPHIA U TUTacTU . Bumbl
wactua. HemeMOpaHHbBIE OpraHOM bl KIICTKH: PUOOCOMBI, KIICTOYHBIN IICHTP,
PECHUYKH, KTyTUKHA. DYHKIIH OPraHOMIOB KJICTKU. BKITFOueHwMsI

3.9

3.10

SAnpo — peryasTopHbIii HeHTp KieTku. CTpoeHue siipa: saepHast 000I04Ka,
KapuoIuiadMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMI)I

TpchnopT BCIICCTB B KIICTKEC

)KI/ISHCZIGHTGJIBHOCTL KJIICTKH

4.1

OOMeH BemecTB, WM METa0O0IN3M. ACCUMIIISIHS (TUIACTHYECKUI 0OMEH) 1
JTUCCUMUITALINS (SHEPTETUUECKHIT OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIecca
MeTabonu3ma. Tunel 0OMeHa BellecTB: aBTOTPO(DHBIN U reTepoTpopHbIid. Poib
(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

4.2

®orocunTte3. CBeToBas u TeMHOBast (pa3bl hoTocuHTe3a. Peakiiuu ¢poTocuHTesa.
D¢ dexTuBHOCTH HOTOCHHTE3a. 3HaUeHNE (DOTOCHUHTE3a /ISl )KU3HU Ha 3eMIle.
BrusiHue ycnoBwii cpeibl Ha (POTOCHHTE3 U CITOCOOBI TIOBBITIICHUS €T0
MPOIYKTHUBHOCTH Y KYJIBTYPHBIX PaCTCHHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHE OakTepru. 3HAaUeHUE XeMOCUHTE3a JIJIs
JKU3HU Ha 3emie

4.3

DHepreTuyeckuii 0OMeH B KJIeTKe. Pacienienue BeecTs, BblIeIeHUE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKe. DTallbl 3HEPreTUYECKOro 0OMeHa.
I'mukxonm3. bpoxkenue u ero Buasl. KuciopogHoe okuciaeHne, WM KIETOYHOE
JpixaHue. DPpGeKTUBHOCTh SHEPreTHYECKOro oOMeHa

4.4

4.5

Peakuuu marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTUYecKoi HHPopMaliK B KileTKe. [ 'eHeTnyeckuii KoJ 1 ero CBOMCTBA.
Tpanckpunuus — Matpuunslii cunte3 PHK. Tpancnsmus — 6uocunTes 6enka.
Koauposanue amunokuciot. Ponbs pubocom B Onocunrese Oenka

Hexnerounsie ¢popmbl )xu3HU — BUpYCHI. MicTopust oTKpbITHs BUpycoB (. 1.
WBanoBckuit). OCOOEHHOCTH CTPOEHHUS U )KU3HEIEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuii, )KUBOTHBIX U Y€JIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummynozaedumura yenoseka (BUY) — BozOyaurens CITNda.
[TpodunakTrka pacripocTpaHeHUs] BAPYCHBIX 3a00JI€BaHUN




5.1

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KiteTouHbIl UK, WK )KU3HEHHBIN UK KiaeTku. HTepdasza u mutos. [Iporeccsr,
npoTtekaromye B uarepdase. Perumkanus — peakius Mmarpuydoro cuare3a JJHK.
CtpoeHne XxpoMocoM. XPOMOCOMHEIN HA00p — KapuoTHIl. J{UIIOUTHBINA U
TaruIONIHBIN XPOMOCOMHBIE HA0OpBI. XpoMaTHabl. LluTonorndeckne OCHOBEI
Pa3MHOKEHHUS U UHJIMBUIYAJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne knetku — muto3. Ctaaun mutosa. [Iporeccel, npoucxoasume Ha
Pa3HbIX CTaAUSIX MUTO3a. brOJOrHueckuii cMbICI MUTO3a

5.2

DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosnoe u mojoBoe. Busl 6ecronoro
Pa3MHOXKEHUS: JIEJIEHNE Ha/IBOE, [IOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
CIopoo0pa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHUPOBaHKE
OpraHU3MOB, €r0 3HAYEHHUE JIJIS CEJIEKLUN

5.3

5.4

5.5

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Ctaauu Meiiosa. [Ipoueccel, mpoucxoasIiye Ha CTaiusixX Meio3a.
IToBenenue xpomocom B Mero3e. Kpoccunrosep. bruosiornueckuii CMbIC U
3HA4YCHHUE Meio3a

["amerorenes — nmporecc 00pa3oBaHus MOJOBBIX KIETOK y dKUBOTHBIX. [0os10BBIE
JKeJe3bl: CEMEHHUKU U simuHuKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK —
raMmer (CrepMaTo30u/a, STUIEKIIeTKa) — criepMaroreHe3 u oorenes. OCoOeHHOCTH
CTpOEHUS SHIEKIETOK U ciepMaTo3ou10B. Omnonorsopenue. [laprenorenes

WNunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOPHOHATBHOE pa3BUTHE
(sMOpuorenes). ITanbsl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX )KUBOTHBIX:
npoOieHue, racTpyssiuus, opraHoreses. [locramOpuonansHoe passutue. Tumsl
MOCTAIMOPHUOHAJIBHOTO Pa3BUTHSL: MPSMOE, HENpsIMOe (JIMUYMHOYHOE). BriusHue
CpeJibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CTIOCOOHBIE BBI3bIBATH BPOXK/IEHHBIE
YPOJICTBA.

Poct u pa3zeutue pacrenuii. OHTOTe€HE3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJINM Pa3BUTHUSA

6.1

6.2

HaCJ'Ie]lCTBeHHOCTI) U UBMCHYMUBOCTHb OPraHN3MOB

[Ipeamer u 3agaun reHeTuku. Mctopus pa3Butus reHeTUKU. Bkiag poccuiickux u
3apy0eKHBIX YIEHBIX B PA3BUTHE TCHETUKH. METOIbI TeHETUKHU
(THOPUAOTOTUUECKHM, IUTOTCHETHIECKUH, MOJIEKYISIPHO-TEHETUYECKHIA ).
OcHoBHbIE TeHeTHYeCKHe MOHATHUS. [ eHeThueckas CHUMBOJIMKA, UCIIOJIb3yeMasi B
cXemax CKpellrBaHuN

3aKOHOMEPHOCTHU HACJEAOBAHUS IPU3HAKOB, ycTaHOBIEHHBIE ['. Mennenem.
MonorubpuaHoe CKpenMBanre. 3akoH eIMHO00pa3usi THOPUIOB TIEPBOTO
nokoJieHus. [TpaBuiio JoMuHUPOBaHUS. 3aKOH PACHIEIIIIEHUS TPU3HAKOB.
I'mnoresa unctorsl ramet. [loHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.
JurnbpuaHoe cKpemmBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS TTPU3HAKOB.
[{uToreHeTHYeCKuEe OCHOBHI JUTUOPUIHOTO CKPEIIUBaHU. AHATHU3UPYIOIICe




6.3

cKpelrBanue. Mcrnonb30BaHie aHATM3UPYIOIIETO CKPEIMBAHUS IS OTIPEICIICHUS
reHOTUIA 0CO0U

CueruieHHOe HacseaoBanue npusHakoB. PaboTta T. Moprana no crerieHHOMY
HacJIeI0BaHMIO TeHOB. HapylieHue creruieHusi TeHOB B pe3yibTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTU. [ eHeTHUeCKue KapThl.
I'eneruka nona. XpoMocoMHOE OmpeiesIeHUE 10J1a. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMorameTHble U rereporaMmeTHeie oprauu3Mbl. HacnenoBanue
MPU3HAKOB, CIICTVICHHBIX C I1OJIOM

6.4

N3meHunBOCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Poustb cpenibl B HEHACIEICTBEHHON N3MEHYMBOCTH. XaAPAKTEPUCTHUKA
MOAU(UKAITMOHHONW U3MEHYMBOCTH. BapuanioHHbIN psii 1 BapuallMOHHAs KpUBasi.
Hopwma peakuun npusHaka. KonnyecTBEHHbIE U KQUECTBEHHBIEC IPU3HAKU U UX
HOpMa peaknun. CBoWcTBa MOIU(DUKAIIMOHHOW N3MEHUNBOCTH

6.5

HacnencrBeHHas, WM TeHOTUIIMYECKas, U3MEHYMBOCTh. KoMOnHaTHBHAS
M3MEHYMBOCTb. Meil03 U 10JI0BOM MpoLiecc — 0CHOBa KOMOMHATUBHOM
W3MEHYMBOCTU. MyTanmoHHasi Hi3MeHUYMBOCTh. Kiaccudukanus myranmii: TeHHbIE
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Npu4MHbI MyTaluil. MyrareHHbie (paKTOpBbI.
3aK0oH TOMOJIOTHYECKUX PsIIOB B HacleACcTBeHHOU n3meHunBoctr H.M. BaBuiosa

6.6

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl FTEHETUKU YETIOBEKA!
TeHEaJIOTUYSCKUM, OJIM3HEIOBBIM, IIUTONCHETUYCCKUM, OMOXUMHYCCKHU,
MOJIEKYJIIpHO-TeHeTHuYeckuii. COBpeMEHHOE OIpeIesICHHe TeHOTHTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHKE, B TOM YHCJIE C TOMOIIBIO
[111P-anamu3a. HacimencTBenHbIe 3a001eBaHUS YeJIOBEeKa: TeHHBIC 00JIE3HH,
00JIe3HU C HACTIEICTBEHHOM MPeApacIoN0oKeHHOCTI0, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue U TeHepaTHBHbIE MyTaluu. [[pUHIUIIBI 310pOBOTO 00pa3a KU3HH,
TUATHOCTHKH, MPOPUIAKTUKY U JICUCHUS TeHETUYeCKuX Oone3Hen. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIULIMHCKON T€HETUKH B
MPEIOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIeBaHUI YeToBEKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuys Kak HayKa U Ipolecc. 3apoKACHNUE CEICKIUN U JOMECTUKALUS. Y YeHUe
H.W. BaBunoBa o LieHTpax IpOUCX0XKI€HUSI 1 MHOr000pa3us KyJIbTYPHbIX
pacteHui. L{eHTpsI MpoNCX0XKACHNS JOMAIIHUX )KUBOTHBIX. CopT, mopoAa,
HITAMM

7.2

CoBpeMeHHbIE METO/BI CeJIeKIIMH. MacCOBBIN U MHAUBUTyaIbHbIH OTOOPHI B
CEJIEKLIMH paCTEeHUN U KUBOTHBIX. OLIEHKa dKCTepbepa. ban3kopoaCcTBEHHOE
cKkpentuBanne — HHOpuAUHT. Yncras muHust. CKpenMBaHue YUCThIX JTUHUN.
I'eteposuc, nau rubpuaHas cuna. HepoJcTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanénnas rubpuanzanus 1 e€ ycnexu. MIcKyCcCTBeHHBIH MyTareHes u
[IOJIy4EHUE TOJIUIIIIONI0B. JIOCTUKEHHUS CEIIEKIIMY PACTEHUM, )KUBOTHBIX U
MUKPOOPIraHU3MOB

7.3

buotexHosorus kak oTpacib MPOU3BOACTBA. [ €eHHast HHKEHepHs. DTallbl CO3IaHUS
pexomOunanTHOU JIHK u Tpancrennsix opranusmoB. Kiierounast uHxeHepHs..




Knerounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHHIA.
KiioHnpoBaHue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO03AMCTBEHHBIX OPraHU3MOB.
Okonorudeckue U stndeckue npoodsnemsl. 'MO — renerndecku
MOIU(UIIMPOBAHHBIE OPTAaHU3MBbI

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 DBOIOIMOHHAs OHOJIOTHS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CBuperenpcTBa BOTIONHH. [1aeoHTOIOTHUECKHE: TOCTIEI0BATEILHOCTD
IIOABJICHHUS BHUI0OB B HAJICOHTOJIOTHUECKON JICTOIIUCH, TCPCXOAHBIC CI)OpMI:I.
buoreorpaduueckue: cxoacTBo U paznuyue GpayH u Gprop MaTepUKOB U OCTPOBOB.
1.1 Dm6puonormueckne: CXoACTBA H PA3IHUNs SMOPHOHOB PA3HBIX BHIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHATIOTUYHBIE,
pyIUMEHTapHbIE OpPraHbl, aTaBU3MbI. MOJIEKYIISIPHO-OMOXUMHYECKHE: CXOACTBO
MCXaHNU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX META00JINYECKUX Hy’l'ef/'l Y BCEX
OpraHu3MOB
OBomrornonHas teopust Y. Jlapsuna. [Ipennocsiiku BOZHUKHOBEHUS JapBUHU3MA.
12  HBIKyIiHe CHIIBI 9BOTIOLHMH BHIOB 110 JapBuHy (M30BITOUYHOE pA3MHOKEHUE TIPH
OTPaHUUYEHHOCTH PECYPCOB, HEOMpeIeIEHHAs U3MEHUNBOCTh, 00ph0a 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOP)

13  CuHTeTHYeCKAs TEOPUs SBONIOLMHU (CTD) 1 oCHOBHBIE €€ TOJIOKEHUS.
MuxkposBosmrorus. [lomynsius Kak eIMHUIA BUAA U IBOIIOLUN

JiBuoxymiye cuibl (pakTophl) HBOJIIOLIMY BUJOB B pUpoje. MyTallnoOHHBIN

IpoLecc 1 KOMOMHATUBHAs U3MEHUYUBOCT. [lonynsnroHHbIe BOJIHBI U Apend

reHoB. M3omsauus u murpanus. EcrecTBeHHbIH 0TOOp — Hanpasisonuil Gpakrop
14  9Bomouun. DOpMbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bosonun. [Ipumepsl

MPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOp(O3bl U HAHOAANTALINY.

Bun u Bunoobpazonanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA00OpA30BaAHUS:

reorpaguueckoe, 3K0JI0rHuecKoe

1.5 MaKpOBBOJ'IIOI_II/ISI. q)OpMLI OBOJJIOIHNHA: (pI/IJICTI/I‘-ICCKa}I, JAUBCPIrCHTHAA,
KOHBCPIreHTHAsA, MapajjiciibHasd. HCO6paTI/IMOCTL 9BOJIIOIIMH

2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 3eMIIE

JloHayuyHbl€ PEACTABIEHUS O 3apOKJICHUHU KU3HU. HayuHble runoTe3bl
BO3HHUKHOBEHHS )KU3HU Ha 3eMiie: a0MoreHes u MaHCIICpMMUL. XnuMuyeckast

2.1 3BOJIFOIIUA. 9KCHepI/IMeHTaJ'II)H06 MMOATBCPKACHUC XUMHUYECKOH 3BOJIOIINHU.
HauanpHabie sTanbsl 6uonornyeckoit aBomonuu. ['unoreza PHK-mupa. [lepsoie
KJIETKU U UX 3BoJtoLHsL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB




2.2

2.3

Pa3BuTHe xu3Hu Ha 3emiie 1o 3pam U nepuojaMm. Katapxeil. Apxeiickas u
npoTepo3oiickas 3psl. [laneosoiickas spa u e€ nepruobl: KeMOPUHCKUH,
OPJIOBUKCKH, CHITYPUHCKUH, JEBOHCKUN, KAMEHHOYT OJIbHBII, IIEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.
XapakTepucTrKa KJIuMaTa ¥ re0JI0rH4ecKrux npoueccoB. OCHOBHBIE 3TAllbl
SBOJIIOLIMU PACTUTEIHHOTO U )KMBOTHOTO MHUpa. ApoMOp(O3bl y paCTeHUI U
*KUBOTHBIX. [losiBNIEHUE, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpTraHU4YE€CKOI'o0 MHUpa KakK OTpa>K€HUEC 3BOJIIOLIUH. OCHOBHBIC
CUCTEMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBooIMs YeaoBeKka. AHTPOIIOJIOTHs Kak Hayka. Pa3BuTue npencraBieHui o
IIPOMCXOXACHNUN YesoBeKa. MeToabl n3yueHus aHTpornoreHesa. Cxoacrsa u
pa3nuuus YesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MT0JI0KEHHUE YEJIOBEKA.
JIBmxymiue cuibl (pakTopbl) aHTponoreHe3a. HacneacTrBeHHast U3MEHUUBOCTD U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBII 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYAa,
MBIIIJICHHUE, PeUb

2.5

OcHOBHBbIE CTaIUU ¥ BETBU BOJIIOI[MH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenslid, YenoBek npsaMoxoasimnid, YemoBek HeanaepTanbCkuii, Yemosek
pa3yMHblid. Haxoku MCKOIIaeMbIX OCTAaHKOB, BpEMsI CYLLIECTBOBaHMsI, 001aCTh
pacrpocTpaHeHHsl, 00BbEM I'OJIOBHOIO MO3ra, 00pa3 >KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE pachl: €BPONIEOUAHAS (€Bpa3uiicKas),
HEerpo-aBcTpalioniHas (IKBaToOpraIbHasi), MOHTOJIONIHAS (a3UaTCKO-
amepukanckas). YepTsl mpucriocoOIeHHOCTH MPECTaBUTENIEH YeTOBEYECKUX pac K
YCIIOBUSIM CyllecTBOBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacuszma

3.1

3.2

OpraHusMbl 1 OKpyXkKarolias cpeaa

OKoJIorus KaK HayKa. 33].'[21“11/1 H pa3aciibl 9KOJIOTUH. MeToanl SKOIOTHYECKUX
HCCIIEIOBAHUIM. DKOJIOTHYECKOE MHUPOBO33pPCHUC. Cpe):(H oOuTaHus OpTaHHU3MOB:
BOAHAsA, HA3EMHO-BO3AylIHAA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonornyeckue pakropsl. Kiaccudukanms s3Kogoruueckux (Gpakropos:
abnoTuyeckue, OMOTUYECKHE U aHTPONIOTeHHbIe. J[efiCTBHE HKOIOTHYECKUX
(akTOpPOB HA OPraHU3MBI

3.3

Abunotnyeckue GpakTophl: CBET, TEMIIEpaTypa, BIaXXHOCTh. DOTONEPHOIU3M.
[IpucnocoOnenust OpraHu3MoB K JeHCTBHIO a0MOTHYECKUX (PaKTOPOB.
buonoruueckne puTMsl

3.4

buotnueckue Gakrtopsl. Bumbl OMOTHYECKUX B3aUMOICUCTBUI: KOHKYPEHITHUS,
XUITHUYECTBO, MTAPA3UTU3M, MYTYaIH3M, KOMMEHCAIIN3M (HaXJI€OHMYECTBO,
KBapTHPAHTCTBO), aMEHCAIN3M, HEUTpaIu3M. 3HaUeHNE OMOTHYECKUX
B3aUMOJICHCTBUH TSI CYIIIECTBOBAHUS OPTaHU3MOB B TIPUPOTHBIX COOOIIECTBaxX

3.5

DKOJIOTHYECKUE XapAKTEPUCTUKH TOMYISITuU. OCHOBHBIE IMOKA3aTEH MOIYJISIITUH:
YUCJICHHOCTD, IJIOTHOCTD, POKIAEMOCTh, CMEPTHOCTh, TPUPOCT, MUTPALIHS.
JlnHaMKKa YMCICHHOCTH MOMYJISIUU U €€ perysius




4.1

4.2

4.3

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

Co00111ecTBO Opranu3mMoB — 6uoreHo3. CTpyKTypsl OMOIIEH03a: BHIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-qomMmuHanTel. CBSI3H B
OuoIEeHO3€e

DKoyoruyeckrue cucTeMsl (3kocuctemsl). [lonsTre 06 sxocucreme n
ouoreorieno3e. OyHKINOHAIBEHBIE KOMIIOHEHTHI SKOCHCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBOpOT BEIIECTB U MOTOK HEPTHU B 9KOCUCTEME.
Tpoduueckue (numieBbie) ypOBHU 3KOCHCTEMBI. [IHIeBEIe IIETIN U CEeTH.
OcHOBHBIE TIOKA3aTEIN IKOCUCTEMBI: OoMacca, IPOIyKIus. DKOJIOTHUECKHE
MUPaMUIbL: IPOIYKIINU, YUCIEHHOCTH, Onomacchl. CBOICTBA HKOCHCTEM:
YCTOMUMBOCTB, CaMOperyIsnus, pazsutue. Cykueccus

ITpupoHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOIO MU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTPOTIOTeHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.
bropaznoobpazue kak GpakTop ycroitunBocT 3kocucteM. CoxpaHeHHe
OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiibl, cocTaB U CTPYKTypa
ounocdepsl. JKupoe BenecTBo U ero pyHkuu. OcodbeHHOCTH OMochepsl Kak
rJ100aIbHOM SKOCUCTEMBI. JIuHaMUUeckoe paBHOBECHE U 00paTHasi CBS3b B
ounocdepe. KpyroBopoTsl BemecTB 1 OMOTeOXMMHUYECKUE ITUKIIBI 2JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B 6nochepe 3eMiau. AHTpOIIOTeHHbIE U3MEHEHHUs B Onocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa paIOHAILHOTO YITPABIICHHS IPHUPOTHBIMU PECYPCaMU B UX
UCIO0JIb30BaHue. JlocTHkeHus: OMOIOTHH U OXpaHa MPUPO/IbI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

1. buonorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Aximonepnoe oduiectBo «M3narensctBo «lIpocBenienne)

2. buomnorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Aximonepnoe oduiectBo «M3narensctBo «lIpocBenienne)
METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

buonorus. 10-11 knaccsl. bazoBslit ypoBens. Iloypounsie pazpaborku. (Ilaceunuk B. B.,

HIsenoB I'. T'., Epumosa T. M.)
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

edu.mob-edu.ru
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