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HHOACHUTEJBHASA 3AIIMCKA

[Ipu paspaboTke mnporpamMmbel MO OHOJOTUM TEOPETHUECKYI0 OCHOBY IS
OTpEe/eNICHUs] TOIXO0J0B K (POPMHUPOBAHUIO COJECpKAHUS y4eOHOTo MpeaMera
«buonorusn»  cocraBwiIM:  KOHUeNnTyanbHble — mosiokenuss PIroC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, collepKaHusl, pe3yIbTaToB 00y4eHUs] U TpeOOBaHUMN K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, TMOJIOKEHHsI 00 OOIIMX UEISX M NPHUHIMUMAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHETO 00Iero oopazoBaHuUs
B Poccuiickoit denepariny, a TakKe MOJOKEHUS O crieruduke ONoIoruy, e€ 3HaYeHUN
B TIO3HAHUU SKUBOM TIPUPOABI U OOECIEUYCHHHM CYIIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. CorjacHO Ha3BaHHBIM IMOJOXKEHUSM, OIPEJCICHbl OCHOBHBIE (PYHKIUU
MPOrpaMMBbI 10 OMOJIOTHU U €€ CTPYKTypa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IensAX, 00 oOlel cTpareruu
oOy4eHHMsI, BOCIIUTAHUS M Pa3BUTHS OOYYaIOIIMXCSA CPEJCTBAMH y4eOHOTO MpeaMera
«buonorus», ompenenseT o0s3aTeNIbHOE MPEAMETHOE COJEpKAHUE, €r0 CTPYKTYPY,
pacmpeqieieHHe 10 pas3leliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTD
M3y4YeHUs] Y4yeOHOro Marepuajia ¢ y4€TOM MEXMNPEIAMETHBIX W BHYTPHUIIPEAMETHBIX
CBA3€H, JIOTMKA  00pa30BaTENbHOTO  MPOLECCa, BO3PACTHBIX  OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme mo OMOJIOTMM TakXe yYUTHIBAIOTCS TPEOOBAaHMS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHbIM U  MPEAMETHBIM  pe3ylibTaraM OOy4YeHHS B
GbopMUPOBAaHUM OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIBLHON JEATEIbHOCTH/Y4eOHBIX
JNENUCTBUN 00YyYarOLIUXCs IO OCBOEHUIO COIEPHKAHUSI OMOJIOTUYECKOT0 00pa30BaHUsl.

B mporpamme mo Ouomoruu (10—11 kmaccel, 6a30BBIi YpPOBEHB) peaIM30BaH
OPUHIIMIT TPEEMCTBEHHOCTH B W3Y4YEHUU OWOJIOTHH, Oyarojaps uYeMmy B HeH
MPOCMATPUBAETCS  HAMNPABIEHHOCTh HA  Pa3BUTUE  3HAHWM,  CBS3aHHBIX C
bopMHpOBaHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAIUN
JUYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, MPEACTABICHUN O 3I0POBOM 00pa3e >KM3HU U
OEpeXHBIM OTHOIIIEHHEM K OKpyKarouied mnpupogHod cpene. I[lostomy Hapsay ¢
U3y4eHUEM OOIIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUU KUBBIX CHCTEM
Pa3HOr0 paHra U CYUIHOCTHM OCHOBHBIX MPOTEKAIONIMX B HUX MPOLIECCOB B MpPOrpamme
no OWOJOTMM YAEJIEHO BHUMAHUE WCIONb30BAHUIO TIOJYYEHHBIX 3HAHUM B
MOBCEIHEBHOM KU3HM JJI pelIeHUs MPUKIAAHBIX 3a/a4, B TOM 4Huclie: NPodUIaKTUKH
HACJIEICTBEHHBIX 3a0o0seBaHUI YeJioBeKa, MEJUKO- T€HETUYECKOTO

KOHCYJIbTHPOBaHHSI, 000CHOBaHMSI AKOJIOTUYECKU
11€JIeCO00Pa3HOTO TOBEACHUSI B OKPYXKAIOIIEH TPHUPOAHOW Cpele, aHajau3a BIUSHUS
XO3IMCTBEHHON JIEATEILHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOAHBIX M MCKYCCTBEHHBIX
HKOCUCTEM. Y CHJIEHWE BHUMAaHUS K MPUKJIAAHONW HANPABICHHOCTU YYEOHOTO MpeaMera
«buonorus» MPOAMKTOBAHO HEOOXOAMMOCTBIO 00ECTICUEHUS



YCIIOBUM ISl pEUICHUS] OJTHOM U3 aKTyaJIbHbIX 33/1a4 IIKOJIBHOTO OMOJIOTHYECKOIrO
oOpa3oBaHus, KoTOopas Tmpeanoinaraer (QopMupoBaHue Yy  OO0y4aromuxcs
CIIOCOOHOCTH aJlaTUPOBATHCA K M3MEHEHHMSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpemHero oO0Iero oO0pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obGecrneunBaeT (OPMHPOBAHWE Yy OOYYAIONMIUXCS TMPEACTABICHHUHN O
HAay4YHOM KapTUHE MHpA, paclIupseT U 0000IIaeT 3HaHUS O KUBOW MPUpPOAE, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHU3allid M SBOJIOLUHU, CO31aET
YyCIOBUSI  JUIA: TO3HAaHUS  3aKOHOB  JKMBOM  mpuUpojbl, (HOPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
YKU3HH, SKOJIOTHYECKOTO MBIIIEHUS], [IEHHOCTHOTO OTHOIICHHSI K KUBOW NPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXkKe JJIsl PELICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeiHero  obmero  oOpa3oBaHMs,  COLMAIU3ALUU
oOyuaronuxcs. M3yuenue Ouosiornu oOecrneunBaeT ycinoBus s (OPMHPOBAHUSA
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M  HWH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETPALMK OMOJIOTMYECKHX 3HAHUH C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (GUUKH, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUA O MPEJHA3HAYEHUU y4eOHOro MpeameTa
«buosiorus» COCTaBUIM OCHOBY IS ONpPENENeHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEPKAHMsSI, MNPEICTABIEHHOTO B MpPOrpaMMme IO
ouosoruu.

Ot60p coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHMHA KyJIbTYpOCOOOpPA3HOrO IMOAXO0Ad, B COOTBETCTBUHU C
KOTOPbIM OOy4arolrecs: JOJKHbI OCBOMTH 3HAaHUA W YMEHHMs, 3HAUUMBbIE IS
dopMupoBaHus OOIIEH KyJIbTYphl, ONpPEIEISAIONIME aJeKBaTHOE IOBEACHHE
YeJIOBeKa B OKPYJKArOIIEH MPUPOJTHOM cpejie, BOCTpEOOBAaHHBIC B MOBCEIHEBHOM
JKU3HU U TPaKTUUeCcKou aesrenbHOCcTH. Oco00€ MECTO B ITOM CHUCTEME 3HAHUM
3aHMMAIOT 3JIEMEHThI COJIEPkKAHUs, KOTOPbIE CIIy>KaT OCHOBOW I (POPMHUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPUEHTALMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3allUU
OMOJIOrHYecKOro oopa3zoBaHUsl.

CTpyKTypupOBaHUE COAEpKaHUA Y4yeOHOro Marepuana B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHMUS] 3HAHUK 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOM MPHUPOBI, O €€ YPOBHEBOW OpraHHU3aliu 1
HBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmMera «buosorus»
BBIJICJIEHBI CIIEIYIOUIUE COJEpKATENbHbIE JINHUU: «bronorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucremay, «OpraHu3M Kak



ouonoruyeckas cucteman, «CuctemMa M MHOrooOpa3ue OPraHuyecKOro MHpay,
«OBOJIOLMS KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llens usyuyenusi yueOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBNIJICHWE  OOYyYalOIIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHu3alliil JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpPETeHHE yMEHUM
UCIIOJI30BaTh ATH 3HAHUA [UJISI TPAMOTHBIX JCHCTBUN B OTHOILIEHUU OOBEKTOB
YKUBOM MPUPOJIbI M PEHICHUS PA3TMUHBIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl 3HAHUH O OHOJOTHYECKHX TEOPHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, NPAaBUIAX, CIyKaIllMX OCHOBOM
st (popMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJlaX Hay4YHOI'O MO3HaHMs, CTPOEHUH, MHOI00Opa3uu U OCOOEHHOCTSX JKUBBIX
CHUCTEM PA3HOI0 YPOBHS OPraHU3alllH, BBIAAIOLIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYAIOIIMXCS MO3HABATEIbHBIX, WHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIlECCE aHalIM3a JAaHHBIX O IYTSAX Pa3BUTHUS B
OMOJIOTMM HAay4YHbIX B3IJISI0B, UAEH M MOJIXOJOB K H3YYEHHUIO JKUBBIX CUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJIICHHE Yy oOydarouuxcsi oOmeil KyabTypbl, (PYHKIIMOHAIBHON
IrPAMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO
MHUpa >KMBOW IpPUPOJAbl HA OCHOBAaHMUM 3HAHWKW W OMNbITA, IOJYYEHHBIX IpU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue Yy OOy4YAIOIIMXCS YMEHWH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKAEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOTUMOCTH OEpPEIKHOT'O OTHOIIECHUS K HEH, COOIOCHUS STHUCCKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWUW [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOM KU3HH JIJIS
OLICHKU MOCJIEACTBUI CBOEH JIEATEIRHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE M COOMIOZEHUE Mep NPOPHUIAKTUKA
3a00JIEBaHU.

B cucreme cpennero ooOmero oOpazoBanust «buosnorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydenust Onojoruy Ha 6a30BOM YPOBHE CpeJIHEro o0Iero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYYEHMUAA
10 KITACC

Tema 1. buoJiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, GUIOCOPHEH, 3TUKON, ICTETUKOW U TPaBOM.
Ponp Ouonorum B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMHUCAHUE,
U3MepeHue, KiaccuuKalus, MOJACIUPOBaHUE, CTaTUCTHUYECKas o0padoTka
JTAHHBIX ).

JlemoHCTpanuu:

[Hoptpersr: Y. Japun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M MpakTH4YecKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPraHU3ALHS.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosnoruu. Orianane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHH OpraHU3allud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TIPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: Mmojienb Mosiekybl JJTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTaB KIETKH. XUMHUUYECKHE DSJIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JIEMEHThl. Bogia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHumble 1 3aMEHUMBIE aMUHOKUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJibI (TIepBUYHAS, BTOPHUYHAs, TpPETUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buonormyeckue
byHKIIUN OEIKOB.



depmeHTsl — Ouojormyeckue Karamuzatopbsl. CrTpoeHue ¢depMeHTa:
aKTUBHBIA 1IeHTp, cyOcTpaTHas crnenudpuyHoctb. KodepmeHnTsl. BurtamuHsbi
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YrineBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JIE30KCHpH003a),
aucaxapuabel  (caxaposa, JlakTo3a) W moducaxapuabl  (KpaxMall, TJIMKOI€EH,
HesToa03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunuael:  Tpurauuepuabl, ¢Gocdonunuasl, crepounbl. [mapoduIbHO-
rupodoOHbie  cBoiicTBa. buonornueckue ¢dynkuuu aunuaoB. CpaBHeHuUe
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoHOMEDSI
Hyki1enHOBBIX kucnoT. Ctpoenne u ¢pynkiuu JHK. Ctpoenune u ¢pynxmun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHH.

[{uTosnorus — Hayka o kietke. KierouHnast Teopust — npuMep B3auMOACHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO bl U3yUEHUS KIETKH.

Knerka kak uenoctHas >xuBas cucreMa. OOmme MpPU3HAKK —KIETOK:
3aMKHyTas HapyxHasi meMOpana, Monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHuYecKas M IpokapuoTuueckas. OcoOEHHOCTH
CTpO€HHUsl MpokapuoThyeckor kieTku. Kiierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatudeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. [{uromnnazma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kieTku: OIIC, ammapart Ionbmxu,
T30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKHA: MUTOXOHIPHUH, IUIACTHJIBI.
[Ipoucxoxknenne MUTOXOHApUM u mmacTua. Buael tumactun. HememOpanHbie
OpPraHoOU/bl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOWI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHslid UeHTp KieTku. CTpoeHue siapa: siaepHas 00oJouka,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BELIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, JIx.
Yotcon, ®@. Kpuk, M. Yuinkunc, P. ®panknun, K. M. bap.

[narpammsbl:  «PacnpenesieHMe XUMHUYECKUX  JJIEMEHTOB B HEXHBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmuubl U cxembl: «llepuonnueckass TabauIa XUMUYECKHUX DIIEMEHTOBY,
«CTtpoeHure MoseKyJbl BoJbly, «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenue mosnekybt



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOECHHE KUBOTHOU KIETKN»,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE MPOKAPUOTUUYECKOU KIIETKI,
«CTtpoeHue sapa KIETKW», «Y TIEBOAb, «JIumuabn».

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME Uil TMPOBEIACHUS
HAOIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHKPOIIPENaparhl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble U NPaKTHYeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabotra Ne 2. «M3yueHue CTpoeHHUs KJIETOK pPaCTECHUH,
KUBOTHBIX W OaKTEpPUi TOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M MX
OMHICAHUEY.

Tema 4. /KnzHenesiTeJJbHOCTH KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
TUCCUMWIAIUS (PHEPTeTUUECKU OOMEH) — JBE CTOPOHBI E€IWHOIO Ipollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUM B TMOHUMAaHUU
MeTaboIr3Ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTeporpodHbiit. Ponas hepmeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CeroBas u TemHOBass ¢a3bl (orocuHTe3a. Peaknuun
dotocunrteza. DPpPexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl )KU3HU
Ha 3emsie. BiausiHue ycioBuii cpenibl Ha (POTOCMHTE3 U CHOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOINe OakTepuu. 3HAaUEeHUE XEMOCHHTe3a st
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMEeH B KIIeTKe. PaciiemnieHue BEIIeCTB, BBIICICHUE U
aKKyMYJIMPOBAHHE DHEPrud B KJIETKE. OTambl DJHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxenue m ero Buuabl. KHCIOpOOHOE OKHCIICEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOE dbochopunupoBanue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanusi renetudyeckod wHPOpManuu B KIETKE. | €HETUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Marpuunblii cuate3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHciasuuu. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHSI W IKU3HCHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIOBEKA, BBI3LIBACMbIC
Bupycamu. Bupyc ummyHonedunmra yenoBeka (BUY) — Bozoyautens CIIN/da.



OOpatHasi ~ TpaHCKpUMLMs,  peBepraza M uHTerpasza.  lIpodunakTuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdemoHcTpanmu:

[Toptpetsl: H. K. Konbnos, 1. 1. UBanosckuii, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tumbl nutanus», «Metadonuzm», «MUTOXOHIPUSY,
«HepreTudeckuii oOMeH», «Xioporact», «®orocunredyn, «Ctpoenune JIHK»,
«Ctpoenune u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 O6enkay, «[ eHeTrndecKuii Komay,
«Bupycs», «bakrepuodarm», «Ctpoenue u xu3HeHHbIN nuki Bupyca CIIN/da,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmiukanuu «Yapoenue JIHK u Tpanckpummsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mmojieiab cTpykTypsl JTHK.

Tema 5. PazMHokeHNe U MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

KileTouHbIil 1IUKII, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBI Ha0Op — KapUOTHII.
JIumiou b WM TalJIOWJHBIA ~ XPOMOCOMHBIE ~ HAOOpBI.  XPOMATH/IBI.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHUS W  HWHIUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaauum murtosa. IIpoiieccel, npoucxoasnme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: O€ecIioyioe U mojoBoe. Buabl 6ecnosioro
Pa3MHOXKEHUS: JIeJICHWE HaJIBOE, IIOYKOBAaHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TooBoe pa3MHOXKEHHE, €T0 OTJIMYHUS OT OECIIOJIOTO.

Meiio3. Cranun meioza. IIpoueccsl, mpoucxonsiiye Ha CTaausaxX Meio3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. buosiormueckuii CMbICIT |
3Ha4YEHUE MeHo3a.

["ameTorenes — mporecc 0oOpa3oBaHUs TIOJIOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TameT (CIepMaTo30Mj, SIMIEKIeTKa) — CIIepMaTOreHe3 U OBOTCHE3.
OCOOEHHOCTH CTPOEHMS SAMIIEKIETOK W CrlepMaTro3ouaoB. OIJI010TBOPEHHUE.
[TapreHorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHATLHOTO PA3BUTHUS y TO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpysiiusi, opranorere3. IloctaomOpuoHansHOE pa3BUTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHUA: MPSAMOE, HenpsMoe (JMYMHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIIOCOOHBIE BBHI3BIBATH BPOKAEHHBIC
YPOICTBA.

Poct u pa3Butue pacreHuii. OHTOre€HE3 IBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JleMoHcTpanUm:

Tabmunpr 1 cxembl: «@DOpMBI Pa3MHOKEHHUS OpPraHU3MOBY, «J[BolHOE
OIUIOJOTBOPEHUE Yy [IBETKOBBIX pACTEHUN», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «J/lenenne kneTku OakTepuil», «CTpoeHHE TMOJTOBBIX
KJIETOK,

«CtpoeHue xpomocoMbl», «Knetounsii mukin», «Pemnmukanusa JTHK», «Muto3y,
«Menosy», «lIpsmoe u HenpsaMoe pazButue», «l'aMeroreHes y MIICKONUTAIOINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBanue: MHUKPOCKOII, MUKPOITpEapaThl «CriepMaTo30u1bl
MJIEKOIUTAIOWIETO», «SHIIeKIeTKa MIIEKOMUTAromero», «KapuokuHes B KIeTKax
KOpEIlIKa JIyKa», MarHuTHash MOJIEeNb-alIuIuKauus «JleneHne KIeTKW», MOJEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHblie U NIPpaKTHYecKUue padoThI:

JlabopatopHas pabora Ne 3. «HaOGmromeHue MHTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOECHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacjiencTBEeHHOCTb M H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pa3Butusi reHeTUKU. Poiib iutonoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM TE€HETHUKHU. BKiaa pocCHCKUX M 3apyOeHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeETOoJabl TeHEeTUKH (THOPUI0IOTUYECKH,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TE€HETHYECKHE
noHsATusA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHnnenem.
MonorubpuHoe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHJIOB IIEPBOTO
nokojeHusd. IIpaBuno JOMUHHpPOBAaHMWS. 3aKOH PpACIICIUICHUS TPU3HAKOB.
['unoresa ynuctoTel ramet. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCHUMOTO  HAclieJOBaHUS
npu3HakoB.  lluToreHeTMYECKHWEe  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBaHMUS.
Ananusupyrolee ckpenBanue. Mcnoib30BaHne aHAM3UPYIOIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUsI TEHOTHUIIA OCOOH.

CuerienHoe  HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapylieHne cuerieHust TeHOB B pe3yibTare
KPOCCHUHIOBEpaA.

XpOMOCOMHasl TEOpUsI HACTEICTBEHHOCTH. [ €eHETHUECKHE KapThl.



['enernka mosia. XpoOMOCOMHOE ONpPENEICHUE M0JIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporaMeTHble opraHus3Mmbl. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. Bl N3MEHYMBOCTU: HEHACIIEACTBEHHAS! U HACIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIIMOHHOW U3MEHYMBOCTH. BapHalloHHBIM P M BapUaIlIOHHAS KPUBasl.
Hopma peakunn npusHaka. KosmdecTBEHHbIE M KauyeCTBEHHBIE NPU3HAKA U HX
HopMa peakuuu. CBoiicTBa MOIM(PUKALIMOHHOW U3MEHYNBOCTH.

HacnencTBenHasi, Wi TEHOTHNHMYECKas, W3MEHYHMBOCTh. KoMOuHaTHBHAsS
U3MEHYMBOCTh. Mel0o3 W TMOJIOBOM mporecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanMoHHas u3MeHunBoCTh. Kitaccuukanus MyTanuil: FeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U Mpu4uHbI MyTauuid. MyTareHHble (akTOpBI.
3aKOH TOMOJIOTMYECKHUX PAOB B HaciencTBeHHOW n3menunBocty H. . BaBunosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYUBOCTD.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJI0BeKa: reHealornYeCcKui, OJIM3HEOBBINA, IUTOT€HETUUYECKUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE TrE€HOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[Tl1P-ananu3a. HacnenctBeHHble 3a00J€BaHUS YEJIOBEKa: TIE€HHbIE OO0JE3HH,
0O0JI€e3HM C HACJEICTBEHHOM NpeapacroyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyecknue u reHeparuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIECUCHHS TeHETHUYECKUX
Oone3Held. MeauKO-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUEHHE MEIULIMHCKOU
T€HETUKHU B MIPEJIOTBPALLEHUH U JICUEHNU T€HETUYECKUX 3a00JIeBaHNI YEJIOBEKa.

JlemoHCTpaumu:

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

Tabmuublt u  cxembl:  «MOHOTMOpUAHOE  CKpEIIMBaHUE U €ro
LHATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIIECIUIEHUS W €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH  YHUCTOThl  ramer», «JluruOpuaHoe  CKpelIMBaHUE,
«IuTonornueckue OCHOBBI JTUTHOPHTHOTO CKpELLUBAHUSY, «Meio3sy,
«B3anmonencTBue  AJJIENBHBIX TE€HOB», «l €HETHMYECKHME KapThl PAaCTECHHU,
KUBOTHBIX M 4eJoBeKa», «['eHeTHka mnona», «3aKOHOMEPHOCTH HAaCJIEIAOBAaHMS,
CUEIUIEHHOTO0 ¢ Tmoiom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «MoaudukalroHHas W3MeH4YMBOCTh», «HacimemoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHUYHUBOCTHY.

ObopynoBanue: MoAeNU-aMIUIMKAIUU  «MOHOTHOPUIHOE CKpPELIUBAHUEY,
«Hemonnoe nmomuHMpoBaHuey, «JlurnbpumHoe ckpemmBaHue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaTr «Jpo3oduna» (Hopma, MyTauuu
(bopMBI KPBLUIBEB M OKPACKH Tella), Tepbapuii «I'opox moceBHOM».

JlaGopaTopHble U IPaKTHYeCKHe padoThI:

JlabopaTtopHas pabota Ne 5. «M3yuenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabota Ne 6. «M3yueHue MoanpuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Mpaktuuyeckass pabdora Ne 2. «CocraBieHHE H aHATU3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexnusi oprann3moB. OCHOBBI OMOTEXHOJIOT UM,

Cenekuys Kak Hayka M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTHKALMS.
VYuenne H. . BaBunoBa o0 1leHTpaXx MPOUCXOXKICHUS H MHOTrooOpasus
KYJbTYPHBIX pacTeHUU. LIEeHTphl MPOUCXOKIECHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBbIil U MHAUBUyAJIbHBIA OTOOPHI B
CEJICKIIMM DPAcTeHUl M KMBOTHBIX. OIlEHKAa 3KcTepbepa. bBIM3KOpOACTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
['erepo3uc, unu rubpuaHag cuia. HepoAacTBeHHOE CKpelMBaHUE — AyTOPHJIMHT.
Otpanénnas rtuOpuauzauus W €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
NOJIyYCHUE NOJIUILIONI0B. JIOCTHIKEHMsI CENEeKUMU pacTEeHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTrexHonorus kak OTpacib MPOU3BOJCTBA. [ €HHAs WHXKEHEPUsS. OTaIlbl
co3ganusi pexomouHanTHoW JIHK wu TpaHcrenneix opranusmoB. Kietounas
nHkeHepus. Kiietounbeie KyJnbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTCHMI.
KiloHHpOBaHWE BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruyeckue W dTudeckue  mpoosmembl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Hoptpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel m cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS W MHOT00OpasHs
KYJBTYPHBIX pacTeHui», «llopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Paboter akagemuka M. @. MBanoBay,
«Ilomumnounus», «OO0beKTHI OuoTexHONMOTHNY, «KIeTouHbIE KYJIBTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUJI0JIOB U KOPHETUIO0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlaGopaTopHbie U NPaAKTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHBbIE METOJbI M JIOCTHKEHHSI CEJIEKIMU PACTEHUA U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBI ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KITACC

Tema 1. DBoJIIOMOHHAS OMOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHHUS! JBOJIIOIMOHHOM TEOPUHU. OBOJIOLUOHHAS
Teopust U €€ MecTo B OMOJOTMHU. BiusiHue »BOJIIOIMOHHOW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTtBa 3BOMOUUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTh
MOSIBJICHUS BHUJOB B MaJCOHTOJOTMUYECKON JIETONMUCU, MEPEeXOAHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pPa3iuuusi SMOPHUOHOB PAa3HBIX BUJIOB
MO3BOHOUYHBIX. CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IMyTed y BCeX
OpraHU3MOB.

OpomonnonHass Tteopusi Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHJIBI IBOJNIOUMM BUAOB 1O JlapBuHy (M30BITOUHOE
pPa3MHOXXEHUE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpeAesIEHHasT U3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunreruueckas Teopust sBomoIuu (CTD) u €€ 0OCHOBHBIC MOJOKEHUS.

MuxkpooaBomorus. [lomysiius kak eIMHUIA BUAA W DBOJIOIUU.

JBrokymne cuiibl (pakTopbl) 3BOJIOIMUU BUIAOB B MpHUpoAe. MyTallMOHHBIHI
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3onsiums 1 MUrpausi.

EctecTBenHbiii or00op — HampaBistonmii  dakrop sBodonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpraHU3MOB KakK pe3yibTaT 3Boonuu. I[Ipumepst
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kpurepunm Buga. OcHOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBosorusi. PopMbl  3BONIOUMU:  QuieTHYecKas, JAUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTs 3BONIOIUN.

[IpoucxoxieHne OT HeCHeNHaIN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHas paguarus.



JdeMoHcTpanmu:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. Ceepiios.

Tabmunp! 1 cxembl: «Pa3BUTHE OpraHMYECKOTO MUpa Ha 3eMie», «3apOIbIITu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
CyllleCTBOBaHME», «EcTecTBeHHBI 0TOOp», «MHOrooOpasme COpToB pacTeHU»,
«MHoroobpasue  mopon  KUBOTHbIX»,  «llomymsaumm»,  «MyTanroHHas
U3MEHYUBOCTB», «ApoMopdo3sl», «Hanoagantanuny», «OOmas aereHepanus,
«/IBmxymue cunbl s3Boimounun», «Kapra-cxema wMapmpyra myremectBus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BU1000pa3oBaHney, « IKOJIOTHIECKOE BUI000Pa30BaAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHbBIMUA THUIIAMH OKpPACKH,
Ha0Op IIOAOB U ceMsiH, KoJuiekius «lIpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHbBIEC HAINpPABICHUS HBOJIOIUNY», 00bEMHAST MOJEIH
«CTpO€HHE TOJOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, Koimekuus «Dopmbl COXpaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuW», wMozenb anmukaus «llepekpéct
XpOMOCOM», BJIaxHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtaruu (GOpMbl KPbUIbEB U
OKpPACKH Tena).

JlabGopaTopHblie U NIPpaKTHYeCKHue padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanrue mpUCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe ¥ Pa3BUTHE KU3HHU HA 3emJie.

JloHayuyHble TpEACTaBICHHUS O 3apOKICHUM >KU3HU. HayuyHble TMHOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M mNaHcHepMusa. XHUMHUYecKas
3BOJIFOLIMA. AOHUOTEHHBI CHUHTE3 OpPraHWYEeCKUX BEUIECTB W3 HEOPraHUYECKUX.
DKCHEPUMEHTATIBHOE MTOATBEPKACHUE XUMHUUECKOM 3Boonnu. HauanbHble HTamnbl
ouonornyeckor sBomonuu. 'mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKHU. lIepBble KIETKM U HMX 3BOJIIOIU.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas 3pa u €€ TmepuUOAbl: KEMOPHUICKHMA,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Meso3oiickass 3pa U €€ NEepUuoAbl: TPUACOBBIM, FOPCKUM, MEJIOBOM.

KaliHo3o1cKas 3pa 1 €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBIH,
AHTPOMOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U T€OJOTHMYECKUX MpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHue HBOMOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHMA YeIOBEKAa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
MIPOUCXOKJICHUHN YeloBeKa. MeTroabsl u3ydeHus aHTponoreHesa. (CxolcTtBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

HBuwxymme  cwibl  (dakTopbl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHYUBOCTb M  €CTECTBEHHbIH 0TOOp. OOmmIecTBeHHBIH 00pa3  KHU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIIOLMH YEJIOBEKA: aBCTPAIIONUTEKH, YeIoBeK
yMenbld, YemoBek npsAMoOxXonslini, YeoBeK HeaHAepTaabCKuK, YemoBek
pasymHblii. Haxonku HCKONaeMbIX OCTaTKOB, BpEMs CYILIECTBOBaHHS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioufHas  (dKBaTopuajibHasl),  MOHIOJIOMJIHAs
(a3maTcko-aMepukaHcKasi).  YepThl  NpPUCHOCOOJEHHOCTH  IpeACTaBUTENEH
YEJIOBEUYECKMX pac K YCIOBUSAM CYIIECTBOBaHUA. EJNMHCTBO 4elOBEYECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Hoptpersr: ®. Pequ, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JapBuH.

Tabmuipl u cxembl: «Bo3aumkHoBeHHe COTHEYHON CHCTEMbI», «Pa3BuTihe
opranuyeckoro mupa», «PactutenbHas  kierka», <«OKHBOTHas  KIIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHAs CUCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOEHUS YEJIOBEKA M YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJIOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «llpeBHenmue moanm», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Myisiku  «lIpoucxoxaenue — yenoBekay  (OKOCTBHI
aBCTPAJIONIUTEKA, MHUTEKAHTPOINA, HEAHJEpTajablla, KPOMAHbOHIA), CIIENKU WIU
U300pakeHUs] KaMEHHBIX OpYAHi TMepBOOBITHOIO YeNoBeKa (KaMHU-YOIIEPHI,
pyowna, ckpebsia), TEOXpoHOJIOrMYecKass Tabnuia, KoJjuiekius  «DopMbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYecKue padoThI:

[Tpaktrueckast pabota Ne 1. «M3yueHne nckomaemMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLMS OpPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. OpranusMbl M OKpYy:KalOIIAs cpeaa.

DKOJIOTHsl KaK HayKa. 3aJaud U pa3Jiesbl 3KOJIOTHMH. MeTOIbl SKOJIOTUYECKUX
UCCJIET0OBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Oxonornueckue (akropel. Kiaccudukanus >SKOJIOTHYECKUX (PAKTOPOB:
abnoTtnyeckue, OWOTHUYECKHME W AHTPOIOreHHbIe. JIEHCTBHE SKOJOTMYECKHX
(bhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTndeckue (HpakTophl: CBET, TeMIEpaTypa, BIAXHOCTh. DOTONEPHOIU3M.
[IpucnocoGnenusi OpraHU3MOB K  JCUCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buosornueckne puTMBl.

buotnueckne (akTopBbL. Bunpr  OMOTHMYECKHMX  B3aMMOJCHCTBUI:
KOHKYPEHIUs, XUITHUYECTBO, CUMOHNO3 U ero gopmsel. [lapazutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aMMOJCHCTBHI 17 CYLIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH mnonyisiiuid. (OCHOBHBbIE IOKa3aTeNld
NOMYJSIUMNA: YHUCICHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4uCcIeHHOCTH MOMYJISIIUA U €€ PEryJIsiusl.

JleMoHCTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, 3. 'ekkerns.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emany, «Cpeasl 0OUTaHUS
Opranu3moBy», «®Portonepuoansm», «llomymamum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHble U NpaKTHYeCKHue padoThI:

JlaGoparopnas pabdota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[TpakTuueckas padota Ne 2. «IToacy€T MIOTHOCTH MOMYISIIUM pa3HbIX BUIOB
paCTEHUIN.

Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoineHo3. CTpyKTypsl OHMOIEHO3a: BHOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHantel. CBsi3M B
ouoIeHose.

DKoJioruueckue cuctemMbl (9kocuctembl). llonstue 00 »skocucreme
ouoreornieHoze. OyHKIHMOHATBHBIE KOMIIOHEHTHI KOCUCTEMbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMbI. [luiieBble LeMM U CETH.
OCHOBHBIE TIOKa3aTEeNM SKOCUCTEMBI: Ouomacca, MPOAYKIHSI. OKOJIOTHUYECKUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. CBOWCTBA 3IKOCHCTEM:
YCTOWYMBOCTD, CAMOpPETyILus, pazButue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE  3KOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X03giCTBEHHOE 3HAUEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mocdepe. ['paHuIbI, COCTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBo U ero ¢GyHkmuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHueckoe paBHOBeCME U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emin. AHTPOIIOTEHHbIE U3MEHEHUSI B Orocgepe.
['106abHBIE 3KOJIOTUYECKHE TPOOIIEMBI.

CocyiiecTBoBaHUE MPUPOIBI u YEJIOBEUECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBA yCTOMUMBOCTH Onocheprl. OCHOBA palMOHaIBLHOTO
YVOpaBJICHHUS TMPUPOJHBIMU pECypcaMd U UX HCHOJb30BaHMEe. JloCTKeHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

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

Tabnuuel u cxembl: «l[lumessie 1enn», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie  cooOmiecTBay, «llemn  muTaHUAY, «IKoJoTHYEeCKast
nupaMuga,

«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa
XBOWHOTO  Jiecan, «buoneno3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPONOTECHHbIE  BO3JCWCTBHS Ha Ipupony», «BaxHedmme HMCTOYHUKH
3arpsiI3HEHUS] BO3[lyXa U TPYHTOBBIX BO», «[louBa — BaxkHeWmias cocTaBisroIIas
ouochepry, «DakTopsl gerpaganuu nouBy, «llapHukoBbiit 3QdexT», «DakTopsl
PaJMOAaKTUBHOTO 3arpsi3HeHus Onocheps», «O01as cTpykrypa ouochepsi»,
«PacnpocTpanenue xxu3nu B 6nocdepe», «O30HOBBIN IKpaH Onochepb»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B Ipupoe».

O6opynoBanue: MojAeNb-anTuIMKaug « TUnmuuHbie OMOIIEHO3B», TepOapuit
«PacturenbHBIe coOOIIECTBaY, KOJUICKINH «broneno3y», «Bpenurenn BaxHEHIIIX
CENIbCKOXO3SICTBEHHBIX ~ KYJNbTYp», TepOapuui W KOJJICKIMH pacTeHUH U
JKUBOTHBIX, TIPHHAJICKAIINE K PA3HBIM 3KOJOTHUYECKHM TPYIMIaM OJHOTO BHA,



Kpacnas kuura Poccuiickoit ®denepanuu, H300paKeHHUS OXPaHSIEMBIX BUJIOB
pacTeHUI U )KUBOTHBIX.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [IPOI'PAMMBI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnmuMBalOTCS TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHS OOy4alOImMMHUCA TPOTpaMM  CpeaHEero oomero  oOpa3oBaHMA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHHS IpeaMera «buomorus»
BBIJICJICHBI CIIEIYIONIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOIMIMMUCS POCCUUCKOM
FPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOIPE/CNICHUI0, Halu4yhe MOTHUBAIIMM K OOy4YeHHIO  OHOJIOTHH,
[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHUS OHOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, MPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO O0pa30BaHUs, HAJIMYME HKOJOTHYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHbIE TUTAHBI.

JIMYHOCTHBIE PE3YyNbTAThl OCBOCHHUS TpeaMeTa «bHOJIOrus» TOCTUTaroTCs B
€IUHCTBE Y4YEOHOM M BOCHUTATEILHON JESITEILHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, IPUHSATBIMU B OOIIECTBE IpaBUJIAMH U HOPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TIpOIleCCaM CaMOTMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOIOPSJIKY, YEIOBEKY TPyAa U CTapUIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAULMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon depepanuu, MpUPOSIE U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mnpenMera «buomaorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTh M CITOCOOHOCTH 00YYaIOIIMXCsI PYKOBOICTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOILECTBA, pacHIUpeHUue >KU3HEHHOTO
OTbITA M OMbITA ACITEIBHOCTH B MPOIECCE pPeAU3allMM OCHOBHBIX HaIpPaBJICHUN
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UITMH O0YJAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA,;



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHa M MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATENIBHBIX 3a/a4, BBHIMOJHCHHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHUSAX HEOOXOIWMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMH YOEKIESHUSIMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T03HABATEIBHBIX W HCCIEJOBATEIbCKUX 3a7a4, YBaKUTEJIBHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TMpU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJOHTEPCKOM ACATEILHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMA:

chOpMHUPOBAHHOCTh POCCHUICKOMN rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH HEPEN]
PonuHoM, ropmoctu 3a cBOM Kpald, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACJIEAUIO U TAaMSATHUKAM MPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ] POCCHUUCKMX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWUOJOTUM, TOHUMAHMS 3HAYCHUST OWOJOTMU B TIO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHuIo W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHHWBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJla B IIOCTPOCHUE YCTOMYMBOrO OyAyIlIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POIUTENSAM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS IEHHOCTEHM CEMEWHOM KHU3HU B COOTBETCTBHUU C
TpaauusIMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISITH KAYECTBA TBOPUYECKOMN JIMIHOCTH;

5) ¢usnyeckoro BocnuTaHUsA, (POPMHUPOBAHHS KYJIbTYPbI 310POBbsI H
IMOIUOHAJIBLHOTO 0J1ATONOTY YU :

NOHMMaHHWE W pealu3alus 370poBOro M 0Oe30macHoro obpasza >KU3HH
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TMPaBHI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM H OTAbIXa, peryisipHas (dusndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

NOHMMAHUE [EHHOCTH TPaBWJI HHAUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYydy, OCO3HAHHWE IICHHOCTH MAacCTepCTBa, TPYAOI00Ue;

TOTOBHOCTh K AaKTHBHOW JESTEIBHOCTU TEXHOJOTUYECKONW M COIUAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

WHTEpEC K pa3nuuHbIM cdepam NpodhecCHOHATBLHOW MeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymed mnpodeccun W peaTU30BHIBATH
COOCTBEHHbIE KU3HECHHbIEC TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH I1E€JIECO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIeCTBOBAHUS,

MOBBIIICHUE YPOBHS OSKOJOTHUYECKOW KYJIBTYpPhl: TPHOOPETCHHE OIBITA
IJIAHUPOBAHUS TOCTYIKOB W OIIGHKH MWX BO3MOXKHBIX IIOCICACTBUN IS
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aJBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
peIleHuSs;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHUH OHMOJOTUH
3HaHMS W YMEHUS TpU PEIICHUH TPoOJIeM, CBS3aHHBIX C PpPalHOHAIBHBIM
MPUPOJIOTNIONIB30BaHUEM  (COOJIIOJICHUE  MpaBWJI  TOBEJICHHS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE DPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIMX BPEHN  OKPYKAKOLIEH
NPUPOAHON cpelie, YMEHHE MPOTrHO3UPOBATh HEOJAronpUATHBIE SKOJOTUYECKUE
IIOCJIEACTBUS NPEANIPUHUMAEMBIX IEUCTBUN U NIPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOI0 MBILIIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH DKOJIOTHYECKOHN HaIIpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU



IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN AESITEIBHOCTH 3KOJOTUYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOLIECTBEHHOM MPAaKTHUKW, OCHOBAHHOI'O HAa JUAJIOIe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATENBbCKOW KYJBTYpbl KaK CpEICTBA
B3aMMOJEHCTBYS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

MOHUMAaHUE ChenuuKu OWOJOTHMM KaK HayKh, OCO3HaHHS €€ pojau B
(GbOopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IE€JIOCTHOTO
IpeJCTaBICHUs 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE NPUPOAIbI, YEJIOBEKA U
o0miecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpoOsieM
COXPaHEHUsI IPUPOIHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsi COBPEMEHHON LMBWIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTb  pPECYpCHble  MpOOJIEMBbl  pa3BUTHUSA
4eJI0BEYECTBa, IIOUCKA MyTEeH BbIXOJA U3 TI00aNbHBIX SKOJIOTHUECKUX MPOOIeM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAJIBHOMY
MCITOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (OPMHPOBAHMIO HOBBIX CTaHIAPTOB
KHU3HU,

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMYECKUX 3HAHUW B IIENAX
NOBBIUIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMupyemon
U U3YYCHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMmble 3HaHMs MJIi aHajuu3a Hu
OOBSICHEHUSI SIBIICHUI OKPYXAlOIIero MUpa M MPOUCXOJSAIIMX B HEM H3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAy4HbIX (AKTOB H
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Jis
peleHust npoOyieM B peaIbHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAHHWE LIEHHOCTU HAy4YHOU NeATEeNbHOCTH, TOTOBHOCTH OCYUIECTBISThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJyYEHHIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ybTaThl OCBOEHHsS ydyeOHoro mpenmera «buosorusy»
BKJIIOYAIOT: 3HAaYUMMble Ui (OPMHUPOBAHMS MHUPOBO33PEHUS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPaKarolIne
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHUpa M CHEHU(PUKY METOJOB TMO3HAHMUS,



HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJIEHUE, MPOoIiecc,
CHUCTEeMa, Hay4HbId (PakT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIIeIOBaHUE,  HAONIOJICHWE,  WM3MEpPEHHE, OKCIEPUMEHT U  JPYrux),
YHUBEpCAJIbHbIE y4eOHBbIE JEHUCTBUSl (MO3HABATEJbHBIE, KOMMYHUKATUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaronme dopmupoBanue GbyHKIIMOHATIBEHOU
IPAaMOTHOCTH M COIMAJbHOM KOMIIETEHIIMH OOYYaIOUIMXCS, CIIOCOOHOCTD
00yJaroIXCsl UCTIOJIb30BATh OCBOCHHbBIE MEKIUCHUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKME 3HAHMS M  YHUBEpCaJbHblE Yy4eOHbIE JCUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHUKE.

MetanpeaMeTHble pe3yNbTaThl OCBOEHHSI IMPOTrpamMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBeEpPCAJIbHBIMH y4eOHBIMU NO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBHS:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh W aKTyaJIU3UpOBaTh  MpoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILIEHUS
(aHann3a, CUHTE3a, CPAaBHEHMSI, Kilaccu(puKanuu, 0000IIEeHHs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIIEIATh UX XapaKTepHbIE NPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONPENENATh LENU JEATEIBHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTU C IOCTaBICHHBIMU LIEISIMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUS ISl OOBACHEHUs (PAKTOB U SIBJICHUI
YKWBOW MPUPOJBI;

CTPOUTHb JIOTMYECKUE pACCYX ACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTMH), BBIABISITH 3aKOHOMEPHOCTH W IIPOTHBOPEYMS B PaccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMUS;

NPUMEHSTH CXEMHO-MO/IEJIbHbIE cpencrtea Ui pEICTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOIIEHU B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a

Takke  MPOTUBOPEYMM  PA3HOTO  poOja,  BBISIBJICHHBIX B Pa3IUYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEUICHUS] MPOOJIEMbl ¢ yU4ETOM aHAlIM3a WMEIOIINXCS
MaTepHaIbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHBBI B JCATEIHBHOCTD, OIICHMBATH COOTBETCTBHE PE3YJIBTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPJMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCIOBHSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHNUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIIE0BATEILCKIE AECTBUS:

BJIAJICTh HaBBIKAMH y4eOHO-HCCIICIOBATEIBCKON U MPOSKTHOMN NeATEILHOCTH,
HAaBBIKAMHM  paspenieHusi TnpoOsieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MTOMCKY METOIOB PEIIECHUs MPAKTUUECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;



WCIIOJIB30BaTh pA3JIMYHbIE BUIBl JACATEIBHOCTH IO IOJYYEHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTalMM, MPeoOpa3OBAHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPHU CO3aHUH YUEOHBIX U COIIUANBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIN THUI MBIIUICHUS, BIAJACTh HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlW3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pEIICHHs, HAaXOAUTh apryMEHThI JJI1 JOKa3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh IapaMETPbl U KPUTEPUHU PEILICHMUS,;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE€ PEIICHHWS 3aJadyd  Pe3yJbTaTshl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, OLIEHUBAaThb MNPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh 1IEJICHAINIPABICHHBIM MOUCK MEpPEHOca CPEJCTB M CIOCOOOB
NeHCTBUS B IPO(ECCHOHATIBHYIO CpEy;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
XKU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTEN;

BBIJIBUTaTh HOBBIE WJEH, NPEUIaraTb OPUTMHAIBHBIE MMOAXObl U PELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pa6oTa ¢ unopManHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMAIK (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOM JIUTEpaType, OHOJIOTMUYECKUX CJOBApAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax HaHHBIX, B VIHTEepHETe), aHAIM3UPOBATH

UHGOPMALIMIO Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKH OIICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMPOChl U MPUMEHATh PA3IUYHbIE METOJbl IPU MOUCKE U
otbope Ouosiornueckod uHMOpMaluKu, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS Y4EOHBIX
3ajad;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPLIEHCTBOBATh KYJbTYPY aKTUBHOI'O HCIIOJIb30BAaHUS PA3IIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  (GOpMYy  MpeACTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAYYHBIM SI3bIK B KauyecTBE CpeACTBA npu padbore cC
Ovonornyeckod HWHPOpMALME: MNPUMEHATb XUMHUYECKHUe, (U3HUECKHE U
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (opMmyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HaIJIsIAHOCTH;

BJaJeTh  HAaBBIKAMU  pAclO3HaBaHMs M 3alIUTBl  MHPOpMAIUH,
MH(POPMaILMOHHON 0€3011aCHOCTH JIUYHOCTH.



OBiaseHue yHUBePCAJTbHBIMIA KOMMYHMKATHBHBIMH J1eHCTBHSIMM:

1) o0menne:

OCYILIECTBISATH KOMMYHHUKAIIMK BO BCEX cpepax >KM3HU, aKTUBHO y4aCTBOBATh
B JUAJIOTE€ WU JIUCKYCCHH IO CYLIECTBY OOCYKIaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTEJIBHO BBITIOJIHEHUS TIpejiaraeMoun
3aJlay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCThH MO3UIUN JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HEBEpPOAbHBIE CPEACTBA OOIIECHHS, MNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTYalUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJECTh Pa3IUYHBIMU CIIOCOOAMU OOIIEHHS] W B3aUMOJCHCTBUS, MMOHUMAThH
HaAMEPEHUs JPYTUX JIOEH, MPOSIBISITh YBAXKUTEIHHOE OTHOILIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATETbHOCTh:

NOHMUMATh ¥ MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYyaJIbHOU
paboOTHI MPU PEIICHUU OUOJIOTUYECKOU TTPOOJIEeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIUX
WHTEPECOB, U BO3MOKHOCTEMN Ka)J0r0 YieHa KOJJICKTHBA;

NPUHUMATh TCIM  COBMECTHOM  JIEATETLHOCTH, OPTaHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ JOCTHKEHHIO: COCTaBJIATH IUIAH JICWCTBHMA,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

nmpeajiaraTh HOBBIE TPOEKTHI, OICHUBAaTh WJEU C TO3HWIIMH HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OBj1aieHHe YHUBEPCAJTbHBIMU PeryJsiTUBHBIMH 1€HCTBUSIMU:

1) camoopraHu3zanusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABJICHHS TPOOJIEM U HX
pEIIeHUs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBHIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHWMA IIEJICBHIE U CMBICIIOBBIC
YCTAaHOBKH B CBOMX JICHCTBHSIX M IMOCTYMKaxX MO OTHOIIECHUIO K JKHBOW MPHPOJE,
CBOEMY 37I0POBBIO U 3JI0POBBIO OKPY’KAIOIINX;

CaMOCTOSATENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSTEIBHOCTh, BBISIBISTH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIHHOU
NEATEILHOCTH W KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIFHO ~ COCTAaBJSITh TUIAH pPEIICHUs TMpoOJeMbl C  y4ETOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTEHHI;



JIaBaTh OIICHKY HOBBIM CHUTYaIlHSIM;

pacmpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JenaTh OCO3HAHHBIA BBIOOD, apIyMEHTUPOBAThH €r0, OpaTh OTBETCTBEHHOCTh
3a pelICHHE;

OLICHUBATh PUOOPETEHHBIN OTIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HBIX O00JacTAX 3HAHWH, TOCTOSHHO TMOBBINIATH CBOM 00pa30BATENBbHBIA H
KyJbTYPHBIHA YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHTH KOPPEKTHBBI B JESTEIHLHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJICTh  HABBIKAMH  II03HABATEIbHOW  pe(ieKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JICHCTBUH H MBICIUTEIBHBIX TPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAHHWH, UCITIOJIB30BaTh MPHEMBI pedICKCHH ISl OLIEHKU CUTYalluu, BBIOOpa
BEPHOTO pEIleHHUS;

yMETh OIICHWBAaTh PUCKA W CBOEBPEMEHHO NPUHUMATh PEIICHHUS I0 HX
CHIKEHHUIO;

IIPUHUMATh MOTHBBI W apryMEHTbl JPYTUX I[P AaHAIN3E PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U IPYTHX:

IPUHUMATH CeOsl, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHThl JPYrMX IIPU aHAJIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

pU3HaBaTh CBOE MPaBO U MMPaBO JPYTUX Ha OMIMOKU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UILIMH JPYrOro 4eaoBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHHs mporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOUAIOT cHEelUpuUecKe s yueOHoro npeamera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI AEUCTBUN MO OCBOCHMIO, HUHTEPIPETAIMH U
npeoOpa3oBaHUI0 3HAHWM, BUBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4YEOHBIX CUTYalMsIX, a TaKK€ B pEalIbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpeamerHbie
pe3yabTaThl MPEICTaBICHbI M0 TOJaM 00yUYeHHUsI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 10
KJlacce JOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHMS, O BKJIAJE POCCUICKUX U
3apyOEKHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHME PACKpPBIBATh COAEpkKAHHE OMOJIOIMYECKMX TEPMUHOB U IOHATHIL:



KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M IpeBpallleHUE
HHEPrUMr), FOMEOCTa3 (caMOperyJssilus), YPOBHEBAs OPraHU3alUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOITYKLIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT H
pa3BUTHE;

YMEHUE U3JIaraTb OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAsl, I[IEHTpaJbHasg JIOTMa MOJEKYIsipHOH Oumosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. /1. BaBunoBa) u ydenus (0 1eHTpax MHOTO0Opa3us u
MIPOUCXOXKJIEHUS KyIbTypHbIX pactenuii H. V. BaBuiosa), onpenensiTe rpaHuilbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
OMMCAHUE YKUBBIX CUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMXKEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXJy HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE MOTYUCHHBIX

pEe3yJabTaTOB, UCIOJIL30BAaHHBIX HAYYHBIX TMOHATHHI, TEOPUH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
ADYKaApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAILECHUS SHEPIHUH B KIIeTKe, (POTOCHUHTE3A,
IJIACTUYECKOTO W DJHEPreTHueckoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PAa3MHOXKEHHUS, WHIUWBUAYaJIbHOTO Pa3BUTUA OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUW, JUJI MPUHATHUS NPAKTUYECKUX PELIEHUW B ITOBCEIHEBHOMU
XKHU3HU C IeJpl0 obOecrieyeHUs Oe30MacHOCTH CBOErO 3[0pPOBbS M 370POBbS
OKPY’KAIOIIUX JIF0JIeH, COOJII0ICHUSI HOPM TPaMOTHOIO TTOBEJICHUS B OKPY KaroIen
NPUPOJHON cpesie, NMOHUMaHHE HEOOXOAUMOCTH HCIOJIb30BaHUS JIOCTHKEHUM
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTUIA Il palMOHAJIBHOTO
MPUPOJONOIB30BAHMS;

YMEHHUE pellaTh DJIEMEHTapHble TEHETHUYECKHWE 3aJayd Ha MOHO- H
JUTUOPUIHOE CKpPEIIMBAHUE, CILEIJICHHOE HACIEIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPUJIHOTO CKpEIMBaHUS JI1 TpPEACKa3aHus HacCJeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHe paboThl, COOIOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHMBATh W HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKIIOYAIONIYI0 IICEBJOHAYYHBbIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGMOpPMAIINH, HAYYHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCTEeKThl COBPEMEHHBIX HWCCIICIOBAHUNH B OHOJIOTHH,
MeJIUIHE, OMOTEXHOJIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE MHCHbMEHHBICE M YCTHBIE COOOIICHUS,
00001mast Onoornueckyro HHGOPMAIMIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mnpeamera «buonorus» ¢ 11



KJacce IOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIHM OMOJIOTHUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAYYHOM KapTUHBI MUpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJAJ€ POCCUUCKHUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHONOTUH, (YHKIMOHATIHHON
I'PaMOTHOCTH YeJIOBEKa JIJIs peIIeHHs] )KU3HEHHBIX 3a71ay;

YMEHHUE PaCKpbIBaTh COACpKaHWE OMOJOTMYECKUX TEPMHHOB U TIOHSITHM:
BUJI, TIOMYJIALNSA, TeHO(OH/, BOJIONKS, ABMKYIIHE CHIBI ((PaKTOPbI) 3BOJIOIUH,
IpUCIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, 3KOJIOTHYECKHE (DAKTOPBI,

HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, pEIyLEeHTbl, I[eNu IMUTAHMUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHME Teopuu (dBOIONMOHHAs Teopus Y.
JlapBuHA, CHHTETMYECKas TEOpPHUs DBOJIOLHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoacta K. M. bapa, depenoBaHus IJIaBHBIX HamlpaBiICHU U
nyteit somonuu A. H. CeepiioBa, yuenusi o ouochepe B. W. Bepnanckoro),
ONPEAENATh T'PAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOJAAMH HAYyYHOI'O TIO3HAHUS B OMOJIOTHHU: HAOIIOACHHUE U
ONMCAHME JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OPraHM3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBMKEHUE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y MCCIEIyEMbIMH BEIMYUHAMH, OOBSICHEHHE MOJYyYEHHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIACHATh CYIIECTBEHHbIE NPU3HAKK CTPOEHUS OMOJIOTMUECKHUX
OOBEKTOB: BHJIOB, TMOMYJSALHUI, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHUA000pa30BaHUs, IMPHUCIIOCOOJICHHOCTH
OpPraHHU3MOB, JIEHCTBUSl SKOJOTMUYECKUX (DaKTOPOB Ha OpraHMU3Mbl, IEpPEeHOoca
BEIIECTB M TIOTOKA SHEPIMM B 3KOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB U OMOreOXHMMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE NPUMEHSATH IMOJIyY€HHbIE 3HAHUS I OOBSICHEHHUS OWOJIOTMYECKUX
IIPOLIECCOB U SIBJIEHUW, I MPUHATHUS IMPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C 1eJibl0 oOecrieueHus: 0e30MacHOCTH CBOETrO 3/I0pPOBbS U 3/I0POBbS
OKpPYXAaIOIUX JII0JIeH, COOJII0IEHUS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKarolen
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOAWMOCTH WCIOJIb30BaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJISl PallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh dJEMEHTapHble OMOJIOTMYECKUE 33JaYd, COCTABIISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHUE BBIMOJHATH JIa0OpAaTOpHbIE M MpaKTHUYECKHe padoThl, cOOJ0IATh
npaBuia npu paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHMOPMALIHIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIOUIYI0 IICEBJOHAy4YHbIE 3HAaHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MAacCOBOM MH(pOpMAIINK, HAYYHO-TIOMYJISIPHbBIE



MaTepuaibl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUITHUIO;

YMEHUE CO03/1aBaTh COOCTBCHHBIC MHCHbMEHHBIE W YCTHBIC COOOIICHMS,
00001mass OMoIOTHYecKyr0 HHGOPMAIMIO M3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
WCIT0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyecrBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/m P Konrtpoasubie | IlpakTnueckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
bubmuorexa [IOK
1 b 2 .
WOTOTHA Kak Hayxa 05 https://m.edsoo.ru/7f41c292
bubmnorexa IIOK
2 X 1
HBBIC CHOTEMEI H HX Opratusaitini https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
X i 1
3 MMHYECKUHI COCTAB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bubnuorexa LIOK
4 X
HSHEACHTEILHOCTD IGICTIRN 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHMe U MHANBUAYAILHOE Pa3BUTHE 5 1 bubnunoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh M HU3MEHUYHBOCTH 8 15 bubnuoteka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3MoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
bu6nuorexa LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

KoauuecTBo 4yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrpoasubie | IIpakrunuyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmuoreka IIOK
! IBomOUHORKAs GHONOTHA o L https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHUE KU3HU HA 9 05 bu6mmoreka [LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
3 Opranu3Mel 1 OKpYXKaroIias cpeaa 5 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 0 9
Coo01mecTBa ¥ IKOJOTUYECKHE CHUCTEMBI httos://m.edsoo.ru/7fA1cc74
bub6nmmnoreka LIOK
> Pesepaiioe ppenst 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara nu@pposbIe
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
bubmuorexa [IOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl MO3HAHHUS KUBOW TPUPOIBL.
[TpakTudeckas padora Ne 1
2 «I/Ipcnom)303amfe Q3JTMYHBIX 1 0.5 bubamorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX OOBEKTOBY»
3 buonornueckne CUCTEMBI, IPOLECCHI 1 bubnuorexa LIOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XuMHYeCcKUH cocTaB KIIeTKH. Boga u 1 bubnuorexa LIOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubnuorexa LIOK
5 b . 1
e, COCTaB u CTpoeHHe denKos https://m.edsoo.ru/863e6b72
DepMeHTHI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuoreka [{OK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepmMeHTOB (Ha MPUMEPE aMUITa3bI
WJIM KaTayasbl)»
7 Yrinesonsl. JIunuasl 1 bubnmorexa LOK

https://m.edso0.ru/863e6870




bu6mmoreka LIOK

8 HyxrentoBeie KHCIOTHL AT https://m.edso0.ru/863e6d5c
9 Hcropus u MmeTo1bl M3y4eHus bub6nmoreka [IOK
kietku. Kinetounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenoctHas xuBas
cucrema
CtpoeHue 3yKapruoTHUECKON KIIETKH.
JlaGopaTtopHnas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii M0l MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEnaparax 1 ux
OTIHCaHUE»
bu6mmoteka [IOK
12 (OOMeH BEmECTS I META00MH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 PoTocHHTE3. XeMOCHHTES https://m.edso0.ru/863e7c98
. bubmuorexa [IOK
14 dnepretieckuii 0OmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muros. JlabopaTopHas BuGmorexa LIOK
15 pabota Ne 3 «HabmroieHne MUTO32a B 05 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIKa JyKa Ha
TOTOBBIX MUKpOIpEnapaTax»
16 buocunTes Oenka. Peakius bu6mmoreka [IOK
MaTpPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancasuns — Onocunes beria https://m.eds00.ru/863e796e
18 Hexknerounslie popMbl )KU3HU — bubmmorexa LIOK




BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka LIOK

19 DopMBbI pa3MHOKEHHUST OPTAaHHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHUE.
91 JlaGopaTtopHnast pabota Ne 4 05 bubnuorexa [HJOK
«3y4yeHue CTpoeHHUsI OJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIpernaparax»
29 NunuBuayansHOE pa3sBUTHE bubnuorexa HOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTika — Hayka o bubnuoreka [HOK
HaCJIEICTBEHHOCTH 1 N3MEHYHBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEIOBAHUS
24 npu3HaKoB. MoHOrnOpuaHOE bubmmorexa LOK
https://m.edso0.ru/863e8878
CKpelIBaHNe
UrHOpHUIHOE CKpelllMBaHue. 3aKOH
25 JI-:ILCSaBI/II():I/If/IOFO Hi:nHeInOBaHHﬁ bubmorexa HOK
HpU3HAKOB https://m.edso0.ru/863e89a4
CrenneHHoe HacJIeJOBaHHE
npu3HakoB. JlaboparopHas paboTa
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubmuoreka [{OK
MOHOTHOPUAHOTO U TUTHOPHUIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIbI HA
TOTOBBIX MUKPOIpENapaTax»
27 I'eneruka moma. Hacinenosanme Bbubnuoreka LIOK




IMPU3HAKOB, CHCIIJICHHBIX C II0JIOM

https://m.edso0.ru/863e8c60

N3menuusocts. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnuoreka [OK
28 . 1 0.5
MOAU(PUKAITMOHHONW H3MEHYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapUALIMOHHOTO Psiia U
BApUAIIMOHHON KPUBOW
HacnenctBeHHas ©SMEHUYUBOCTbD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [HJOK
«AHanmu3 MyTaluii y 1po30duisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»
bubmuorexa [IOK
30 Peneriia wenosexa 1 https://m.edsoo.ru/863e8d78
Peseprublil ypok. O600611eHIE 110
31 teme «HacnencTBeHHOCTh U 1
W3MEHYUBOCTh OPTaHU3MOBY
bubnuorexa LIOK
32 Ceneiuums Kak Hayka H npouece 1 https://m.edso0.ru/863e9214
33 MeToap! ¥ JOCTHIKEHUS CEIEKITT 1 bubnuorexa LIOK
pPacTEeHUN U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnuoreka [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I1O 34 4

[TPOT'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne [ara ungposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1 bubmmorexa TIOK
t A ye https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs IpeACTaBICHAN 1 bubnuorexa HOK
00 »BOJIIOLINN https://m.edso0.ru/863e9570
bubmnorexa IIOK
3 M 1
HKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHas
€/IMHUIIA BUJIA U YBOJIOIHH.
4 HI;60 Ie_llTo HIZUI abora JI\;O 1 1 0.5 bubmuorexa LOK
paTOpHas p B ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OIOTUUECKOMY KPUTEPHUIOH
5 JIBroky1ue cuibl (3J1IeMeHTapHbIe 1 bubnuoreka [OK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bubnuoteka [{OK
6 E 0 1
CTCCTBEHHEI OTOOP 1 ero GopME! https://m.edso0.ru/863e9ed0
PesynbTathl 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubmuoreka [{OK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
PUCIIOCOOJICHHOCTH OpraHu3Ma 1 €€
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u mytu 1 bubnmoreka [IOK

MAaKpO3BOJIIOIUHA

https://m.edsoo0.ru/863e9cle




9 HeobpaTtumocTs 3BOIOIIMHI
10 UcTopus xu3HM Ha 3eMIle U METOIBI
e€ n3ydeHus
1 I'unoTe3sl IPOUCX 0K ICHUS ) KU3HU bubnumoreka [IOK
Ha 3eMiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue )x13HM Ha 3eMJIe 110 3paM U bubnmoreka [JOK
nepuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MUPA.
13 [IpakTuueckast padora Ne 1 05 bubmmorexa LIOK
«3y4eHne NCKOMTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUICKITHSIX )
CoBpemeHHas cuctema bubnuoreka [LIOK
14
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bubnuorexa LIOK
15 DBOJIOIKS YeTIOBeKa (aHTPOTIOreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl (pakTopbl) bubnuoreka [OK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUU HBOTIOLUU
YyeloBeKa
18 Yenoseueckue pacsl U IPUPOIHBIC bubnuoreka [JOK
aJlalTalliy 9eJI0BEeKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»
20 DKOJIOTHS Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTUIECCKHE Bbubnuoreka LIOK




(bhakTopbl

https://m.edsoo.ru/863eafec

AbuoTtnueckue GpaxkTopsl.
JlabopaTopHas pabota Ne 3.
«Mopddonoruueckue 0coOeHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa TIOK
https://m.edsoo.ru/863eb10e
oburanusny. JJaboparopnas pabota
Neo 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubmuorexa [IOK
23 brotmieckue dakTops! https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysiiun. [Ipaktuyeckas pabota
24 Ne 2 «[ToxcuéT mI0THOCTH 0.5
MOIYJISIIIAIA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0b1iecTBa OpraHU3MOB — bubnunoreka [JOK
Ouo11EeH03 https://m.edsoo.ru/863eb46a
%6 DKOJOTHIECKHUE CHCTEMBI bubmuorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKA3aTEIH IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJIBI. bubmorexa LOK
. https://m.edso00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [Ipupoanslie 3koCHCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rinobanbHas bubnuoreka [JOK
JKOCUCTEMa 3eMJn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnorexa [JOK

6uochepsr

https://m.edso0.ru/863ebd16




32 YenoseuecTBo B Orocdepe 3emim 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHIE TEMBI
34 «Co0011ecTBa 1 SKOJIOTHICCKHE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

[TPOI'PAMME




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

buonorus xak Hayka

11

buomoruss — Hayka o xuBOW mpupone. Ponp Ouomormm B opmupoBaHHU

COBpEMEHHOM Hay4yHOU KapTuHbI MUpa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Metoapl MO3HAHUS KUBOW HPUPOABI (HAOIIOJCHUE, SKCIIEPUMEHT, ONHCAHUE,
U3MEepeHue, KiacCupuKalus, MOJEIUPOBAaHUE, cTaTHCTUYecKas o0padoTka
JTAHHBIX )

JKuBsble cucTeMBbl M UX OpraHu3anus

XKusble cucrtembl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosnoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHM oOpraHuzanuyd OUMOCHCTEM: MOJEKYJISAPHO-T€HETUUECKUN, KIIETOYHBIMH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKU. XUMHYECKHE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpO3JIEMEHTB. Bojga wu MuHepanbHble BemecrBa. @OYHKIMU BOIbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHue OeNKOB. AMHUHOKHCIOTBI — MOHOMEPBI OENKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XUMHUYECKHEe CBoicTBa OenkoB. buomornyeckue
GbyHKIIHN OEIKOB.

depMmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBINA
LeHTp, cyOcTpatHas cnenupuiHocTs. Kodepmentel. Buramuubl. Ornuuus

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaJIN3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Je30Kcupr003a), Iucaxapuabl
(caxapo3a, J5akTo3a) W mMoJUcaxapuiabl (Kpaxmai, TJIHUKOTEH, IIEJUTI0NI03a).
buonoruyeckue GyHKIUHU YIIE€BOIOB.

Jiunuasl:  TpUrMUepuAbl, — crepouabl,  ¢ochomunuasl.  ['uapodunbHO-
ruapodoOHBIe cBoicTBa. buonormdeckne ¢GyHkmuu JmmuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIU0B KaK HCTOYHHKOB SHEPTHUU

3.4

3.5
3.6

Hyxnennoseie kucnoter: [JHK n PHK. Hykneotnasl — MOHOMEpBI HyKIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuumu PHK. ATO:

CTpoeHue U (PyHKIUU
[Mutonorus — Hayka o kietke. Knerounas Teopus. MeToibl H3yd4eHUs KIETOK

Knerka kak nenocTHas xuBasg cucrema. OOmue NMpU3HAKM KIETOK: 3aMKHYTas




3.7

HapykHass MeMmOpana, moiyiekyiasl JIHK kak reHernueckwii ammapar, cucrema

cuHTEe3a OeKa

Tunsl KIeToK: aykapruoThyeckasi u nmpokapuoruyeckasi. OCOOEHHOCTH CTPOSHUS
npokapuoTnueckol  kinerku. Kierounas crenka Oakrtepuil. CtpoeHue
AYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, dXUBOTHOU M

rpUOHON KIIETKH

3.8

3.9

3.10

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIHMKC, HX
¢bynxumu. [Tnasmatndeckas memOpaHa, e€ cBoiictBa U pynkiuu. L{uromiazma u eé
opranouspl. OgHOMEMOpPaHHBIE OPTaHOMIBI KIETKU: SHJIOIUIA3MATHYECKas! CETh
(OIIC), ammapar I'ombmxu, ausocombl. IloayaBTOHOMHBIE OpPraHOW/IBI KIIETKU:
MUTOXOHJPUH, TUIACTUABL. [IpoMCXOXKIeHre MHUTOXOHAPUA W IUlacTUA. Bumsl
wiactu. HemeMOpaHHBIE OpraHoWbl KIETKH: PUOOCOMBI, KJICTOUHBIH ILIEHT,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenus

SAnpo — perynaropHbiii neHTp kineTku. CTpoeHue siapa: sigepHas 000J0uKa,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEIECTB B KIIETKE

>KI/I3H6I[€$ITCJH)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMeH BemecTB, WM METa0O0IM3M. ACCUMIIIAIUS (IJIACTUYECKUd OOMEH) U
JTUCCUMIJISALIUS (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €IMHOIO IpoIlecca
MeTabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPOGHBIA U rerepoTpodHbiid. Posb

(l)epMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

dotocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakuun poTtocunTesa.
D¢ dextuBHOCTE (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a JUIS KU3HU Ha 3emile.
Bnusinue ycinoBuii cpeapl Ha (OTOCHMHTE3 U CIOCOOBI TOBBILIEHUS] €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XeMOCHHTe3Upylomue Oakrtepuu. 3HaueHHEe XEMOCHHTe3a [Uis

JKA3HU Ha 3emie

OHepreTnyeckuii oOMeH B KieTke. PaciieruieHue BelIECTB, BbIAEICHHE U
aKKyMYyJIHDOBaHHME OHHEPrUM B KIETKE. OTalbl 3SHEPreTH4eckoro oOMeHa.
I'mnkomms. bpoxenue u ero Buasl. KHCIOpOIHOE OKHUCIIEHHE, UM KIETOYHOE

npIxaHue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa

4.4

4.5

Peakiiun marpuunoro cunte3a. ['enernueckas uadopmarus u JJHK. Peanuzamms
TeHEeTHYeCKOM WHGpopMaluu B KIeTKe. ['eHeTHMYecKHil KOoJ U ero CBOMCTBA.
Tpanckpunims — marpuunslii cunte3 PHK. Tpancnauus — 6uocunHTtes Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka

Heknerounsle ¢opmbl xku3Hu — BHUpychl. Mcropust otkpeitus BupycoB (I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOECHHUS U IKU3HEAEATEIHbHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacTteHMHd, >KMBOTHBIX U YEJIOBEKa, BBI3bIBACMbIE

Bupycamu. Bupyc ummynonepumnura yenoseka (BMUY) — Bo3doyaurens CII/a.




5.1

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U MHAUBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Kierounslii 1MKI, WM >KU3HEHHBIM LMK KieTku. MHTepdasza u mMuTo3.
[Ipoueccrl, nporekatomue B unrepdase. Permnmukanus — peakuus MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHOTHII.
JIMTUIONAHBIE W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI
[{uronornyeckue OCHOBBI Pa3MHOXKEHUS W HUHIAUBUIYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum murtos3a. [Iporeccel, mpoucxopsiiue Ha

pa3HbIX CTaAUSAX MUTO3a. bUOIOrHUecKnii CMBICII MUTO3a

5.2

5.3

@opMbI pa3MHOKEHHUS OPraHU3MOB: Oecnojoe U mojioBoe. Buabl Oecnosoro
pa3sMHOXEHHUs: [eJIeHHEe HaJBOe, IIOYKOBAHWE OJHO- U MHOTIOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

ITonoBoe pa3MHOXKEHHE, €ro OTINYHUSA OT OECIOI0ro.
Meiio3. Craguu wmeito3a. Ilpouecchl, mpoucxopasiiue Ha CTaausx Menosa.
[ToBenenue xpomocom B Mmenose. KpoccuHroBep. bHOTOrHMYECKHil CMBICT U

3HAUCHHUE Meio3a

5.4

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [TonoBbIe
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpazoBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3oui, AHleKIIeTKa) — criepMaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHUS SAMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. [laprenorenes

5.5

6.1

6.2

WnnuBuayanbHoe  pa3BuTue  (OHTOTeHEe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpuorenes). Drtarbl YSMOPHOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpuoHanbsHoe pa3BuTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpsIMOE, HEmpsMoe (JIMYMHOYHOE). BnusHue
Cpeabl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOT'O PACTEHHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTUSA
HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

[Ipeamer u 3agauu reHetuku. Vicropus pa3BuTusi reHeTHKU. Bkian poccuiickux
U 3apy0exHBIX Yy4Y€HBIX B pa3BUTHE TEHETUKU. MeToAsl TEeHETUKH
(TuOpPUAOTOTUUECKHH, UTOT€HETHYECKUM, MOJICKYJISIPHO-T€HETHYECKUH ).
OCHOBHbIE T€HETUYECKUE MOHATUA. | eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B
cXemax CKpellMBaHUi

3aKOHOMEPHOCTH HACJEeIOBAHMs TPU3HAKOB, ycTaHOBIeHHble [. MeHnenem.
MonorubpuaHoe CcKpeumBaHue. 3aKkOoH eauHOo00pa3us THOPHAOB TIEPBOTO

nokonieHusi. [IpaBuino gomMuHHMpOBaHHS. 3aKOH pacHICTJICHUS IPU3HAKOB.




6.3

6.4

6.5

6.6

I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurnbpuiHoe cKpeluBaHue. 3aKOH HE3aBUCHMOIO HACJIEOBaHUS IPU3HAKOB.
[{uToreHeTnuyecke OCHOBBI JAUTMOPUIHOIO CKpELIMBaHUS. AHaIU3UpPYIOLIEe
cKpeuuBaHue.  Vcrnonp30BaHME — AQHANM3UPYIOLIETO  CKPELUMBAHMS — JJIA

OIIPEACIICHUS I'€HOTHUIIA ocobu

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuermieHHOMY
HacjaeIOBaHWIO TeHOB. HapymieHwe clemieHuss TeHOB B Pe3yJIbTare
KPOCCHUHITOBEpAa. XPOMOCOMHAasi TEOpHsl HACIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneTnka mosa. XpoMOCOMHOE OIpeAesieHHe Tojia. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIe M TeTeporamMeTHbIe oOpraHu3Mbl. HacimemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACJIECICTBEHHAs U HACJIEICTBEHHA.
Ponp  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(GUKAMOHHON H3MEHYMBOCTU. BapualmoHHBI psag M BapUallMOHHAs
kpuBad. Hopma peakuum npusHaka. KoJIM4eCTBEHHbIE U KayeCTBEHHbIE

MIPU3HAKU U UX HOpMa peakuuu. CBolicTBa MO (PUKAIIMOHHOW H3MEHUYUBOCTH

HacnencrBennasi, wWiM TeHOTUIMYECKas, W3MEHUYUBOCTb. KomOuHATHBHASA
U3MEHUYMBOCTb. Melo3 U I0JIOBOM TMpoliecc — OCHOBa KOMOMHATHUBHOW
W3MEHYMBOCTH. MyTaloHHas W3MEHYMBOCTh. Kiaccudukanus MyTaimii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYUHBI MyTaluuid. MyrareHHbie
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAZIOB B HacleACTBeHHON n3MeHunBocty H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJIbl T'E€HETHKHU
4eJI0BeKa: TeHEAIOTHYCCKUH, OJIU3HELOBEIN, IUTOTC€HETHUCCKU,
OMOXUMHUYECKUN, MOJEeKyIsipHO-reHeTHuuecKkuil. CoBpeMEHHOE OINpeesieHue
FEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto III[P-ananuza. HacnencTBeHHble 3a00jeBaHMS UENOBEKAa: TI'€HHBIE
00s1€3HU, 00JIE3HU C HACJIECTBEHHOW MPEIpaclookKEHHOCThI0, XPOMOCOMHbIE
6one3nu. ComaTuyeckue W TE€HEpAaTUBHBIE MyTaluH. [IpHHIMOBI 310pOBOTO
o0pa3a J>KU3HHU, JAWArHOCTUKH, MPOQWIAKTUKA U JICUEHHS TEHETHYECKUX
6ose3Heill. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEIULIMHCKON

TFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH IT'CHCTUUCCKHUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenmekiusi Kak Hayka W IIpolecC. 3apOXKIEHUE CENEKIHH MU JTOMECTHUKAIMA.
VYuenne H.M. BaBunoBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTO00pasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,
opoJja, ramMmm

CoBpeMeHHBIE METOJbl CENEeKINU. MacCoBBIi U WHIMBUAYAIbHBIH OTOOPHI B

CEJIEKIIMM PAcTeHUd M KUBOTHBIX. OIllEHKAa 3KCTepbepa. BiIM3KopoacTBEHHOE




7.3

ckpeuuBaHue — HMHOpuAMHr. Yuctass nuHus. CKpelMBaHUE YHMCTBIX JIMHHM.
I'erepo3uc, nnu rubpuanas cuia. HeponcTBeHHOE CKpeluBaHUe — ayTOPUIUHT.
Otnanénnas rubpuamszanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 u
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHHs CENEeKUUU PpAaCcTEeHUH, JXKUBOTHBIX U

MHUKPOOPIraHUu3MOB

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanusi pexomOuHaHTHOM JIHK wm Tpancrennnix opranusmoB. Kierounas
nkeHepus.  Kilerounele  KynbTypsl.  MHEKPOKIIOHAIBbHOE — PAa3sMHOXKECHHUE
pacrenuii. KinoHupoBaHHE  BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3AMCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W 3ThuYeckue mpodiembl. MO — reHeTHdecKu

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KIIACC

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA

DBOIIOLIMOHHAS OUOJIOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa  dBomonud.  [lameoHToNOrHMueckue:  MOCIEA0BATEIbHOCTh
IIOABJICHUA BHUJOB B MaJICOHTOJIOTMYSCKOM JICTOIMUCHU, IICPCXOAHBIC q)OpMI)I.
buoreorpaduyeckue: cxomctBo W paziamuue ¢ayH U (QIOp MaTCPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXO/ICTBA U Pa3INYUs SMOPUOHOB pa3HbIX BUJIOB
M03BOHOUYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX MyTell y Bcex

OpraHu3MoOB

OpomonmonHass  teopuss Y. JlapBuna. IIpenmocbuiku  BO3HUKHOBEHMS
napBUHM3Ma. JIBMOKyIIME CHIIBI 3BOJIIOLMM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE IPU OIPAHUYEHHOCTU PECYpPCOB, HEOIPEAEIEHHAs U3MEHUYUBOCTD,

06opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckast Tteopust osBomounud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MI/IKpOE)BOJ]IOI_[I/ISL HOHYHSILII/ISI KakK €IMHHUIa BUAAa U 3BOJIFOITNNA

1.4

JBwxyue cuibl ((akTopbl) SBOJIIOLMU BHUIOB B HpUpoje. MyTaluOHHBINA
mporecc U KOMOMHATUBHAsE M3MEHYMBOCTH. [lomynsinoHHBIE BOJIHBI U JApeiid
reHoB. M3omsnus u murpanus. EcrecTBeHHBIN 0TOOp — HampaBisitonuid Gakrop
sBOMIOLNU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTaT HBoJIONMU. [Ipumepsr
MpUCTIOCOOIEHUH y Oprann3mMoB. ApoMop(}o3bl ¥ UIMO0aJanTal|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BHI000pa30BaHUS:

reorpaguuecKoe, IKOJIOTHIECKOe




1.5

Makpossomrorust.  Dopmbl  3BOMIOLMHU:  (UIIeTHYECKas,  JAMBEpPreHTHas,

KOHBEPIrcHTHAA, rapaijiciibHasi. HCO6paTI/IMOCTB 3BOJIFOIIUH

Bo3uuknoBeHue u Pa3BUTHC )KU3HU Ha 3emie

2.1

JloHayuyHble TIPEACTABIEHUS O 3apOKICHUM >KU3HU. HayuHble rumnoressl
BO3HUKHOBEHMS >KU3HM Ha 3emJje: abuoreHe3 M MaHCIepMUsA. XHUMHUYECKast
3BOJIOLHUA. ODKCIEPUMEHTAIBHOE IOATBEPKICHHE XUMHUYECKONW HBOJIIOLUU.
Havanpubie sTamsl Ouonormueckoit spomrormu. ['mmoreza PHK-mumpa. I[lepswie

KIJIICTKHU U UX 3BOJIOLIHA. (DOpMI/I]I)OBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPIraHU3MOB

2.2

2.3

Pa3Butne xusHu Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxeickas u
nporepo3oiickas dpel. [lanmeo3oiickas spa u e€ mNEepUOAbl: KEeMOPUNUCKHIA,
OpIOBUKCKUM, CWJIYPHUCKUN, JI€BOHCKUM, KAMEHHOYIOJIbHBIM, IIEPMCKHH.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ nepuoAbl:  MAJCOT€HOBBIA,  HEOIE€HOBBIN,
AHTPOIIOI'€HOBBIA. XapaKTepUCTUKA KIMMara M TIE€OJOTMYECKHX IPOIECCOB.
OCHOBHBIE ATAITBI SBOJIIOLUU PACTHTEIBHOTO M JKUBOTHOTO MUPA. ApoMOp(O3HI Y
pacTeHuid M KUBOTHBIX. [losiBnIeHue, pacuBeT M BbIMUPAHUE TPYII KUBBIX

OpraHu3MoOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoyouud. (OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

2.5

DBOJIIOLMS YeNIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3Butue mnpenacraBieHUM o
MPOUCXOXKACHUM dYelloBeKa. MeToapl u3ydeHusi aHTpororeHeza. CxoacTBa u
paznnuus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE TOJIOKEHUE YETIOBEKA.

JBroxymue cuibl (akTopsl) aHTpornorene3a. HaciencrBeHHass U3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIeCTBEHHBI 00pa3 >KU3HH, HU3TOTOBIECHUE OPYyIUi

TpyZia, MBIIUICHHUE, PEYb

OcHOBHBIE CTaAMM W BETBH HBOJIIOLMU YEJIOBEKAa: aBCTPAJIOMMUTEKH, YenoBek
ymensld, YenoBek mnpsaMoxondlui, YenoBek HeaHAEpTanbCcKui, Yenosek
pazymHblii. Haxonku McKOmaeMbIX OCTaHKOB, BPEMS CYIIECTBOBaHHUA, 00JIacTh

pacnnpoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, 06p3.3 JKU3HH, OpyAnsa

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpOIEOHIHAs (€Bpa3zuiickasi),
HErpo-aBCTpPaJIONIHAS (3KBaTopuanbHasi), MOHT'0JIOM/IHAS (a3marcko-
amepuKkaHckasi). UepTel MpUcnocoOJeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCJIOBHAM CYIICCTBOBAHMU. EIuHCTBO 4€I10BEYSCKUX pac. KpI/ITI/IKa pacusma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

OKoJorus Kak Hayka. 3aJadyd U pasfesbl dKOJOTMU. MeTonbl 3KOJIOTMYeCKHX
uccienoBaHuil. DKonornyeckoe MUpoBo33peHue. Cpesibl OOMTaHHsI OPTaHU3MOB:

BOAHAsA, HA3CMHO-BO3AyIlIHAsA, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA




3.2

3.3

3.4

Okonorudeckre  (aktopel. Knaccudukaius  IKOIOTHYECKUX  (PAKTOPOB:
abuoTtnyeckre, OWOTHYECKHE U aHTPONOIrCHHBbIC. JIeHCTBHE HKOJOTHYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbGunornueckue (akTophel: CBET, TEMIIEpaTypa, BIAXHOCTb. DoTonepuoausm.
[IpucnocoOnenusi OpraHU3MOB K  JCWCTBUIO aOMOTUYECKUX  (DAKTOPOB.

buonornueckue puTMsl

buotnueckue QaxTopsl. Buabl OMOTHMYECKMX B3aMMOJCHCTBHIA: KOHKYpPEHIIUS,
XMIIHUYECTBO, MAapa3sUTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHWYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HeUTpanu3Mm. 3HadeHUe  OHUOTHUYECKUX

B3aHMOHCﬁCTBHﬁ AJI CYIIECTBOBAHUS OPraHU3MOB B ITIPUPOJHBIX COO6H.I€CTB3.X

3.5

4.1

4.2

4.3

4.4

4.5

OKOJIOTUYECKHE XapaKTCPUCTHKU IOITYJIAIIUH. OcHOBHBIC IIOKa3aTCiIn
nomyJjianuu: YUCICHHOCTb, IUIOTHOCTB, POXKAACMOCTb, CMEPTHOCTb, HIPUPOCT,

Murpanus. JJuHaMuKa YuCIEHHOCTH MOMYJISILNU U €€ PETryJIIsALUs
Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBa,
IIPOCTpaHCTBEHHAas, Tpoduueckass (mumeBas). Bunael-nomunantel. CBsizu B

OHoIIeHO3€E

Okosnoruueckue cucreMbl (dkocucrtembl). [lonsitue 00 d3kocucremMe U
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI HKOCHUCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEMeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBbie) YpPOBHU OJKOCHCTEMBI. [lWileBble Menmu u CeTH.
OcCHOBHBIE TIOKa3aTelId SKOCHCTEMBI: OuWoMacca, MPOAYKIHS. IKOJOTUUYECKHE
MUpaMHUIbL: TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOHCTBAa OSKOCHUCTEM:

YCTOMYHUBOCTD, CAMOpPETYJIsiius, pa3putue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMNHOIO WJIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIOreHHbIE 9KOCUCTEMBI. ATpOIKOCUCTEMBI. Yp60O3KOCHCTEMBI.
bronorunyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTMYECKOTO pa3HO0Opa3us Ha 3emiie

Yuenne B.W. Bepnaackoro o Omocdepe. I'panunpl, coctaB U CTPyKTypa
6uochepsl. XKusoe BemectBo U ero ¢yHkiuu. OcobeHHOCTH OHOchepbl Kak
rio0anpHOM sKOcHcTeMbl. JlMHaAMHYeCcKOe paBHOBecHME€ M oOpaTHasi CBs3b B
6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

UenoseuectBo B Ouochepe 3emun. AHTPOIOTEHHBIE W3MEHEHUs B Ouocdepe.

['mobanbHBIE YKOIOTHYECKHE TTPOOIIEMBI.




OcHOBa panMOHANBHOIO  YNPABJIECHUS MPUPOAHBIMU peCypcaMH U HUX

HUCIIOJIB30BaHUC. L[OCTI/I)KGHI/IH OHOJIOTHHU U OXpaHa IIpUupoabl

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus, 10 knacc bazossiit ypoBens [laceunukB.B., KamenckuitA.A., C.B.,
Py61ioB A.M.., u apyrue nox penakuueit [laceunuka B.B., AkurionepHoe
obmectBo "M31aTenscTBO MpocBelieHune"

buonorwus, 11 kmacc bazossrit ypoBensb /[Taceunnk B.B., Kamenckuit A.A., C.B.,
Py61ioB A.M.., u apyrue noj peaaxkuyen

[Taceunuka B.B., AkunonepHoe o6mectBo "M3aaTenscTBo nNpocBemieHue"
METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Mertoauueckoe nocooue/Ilaceunnk B.B., AkiinonepHoe 00111ecTBO U3AaTEIBCTBO

"IIpocBemenue"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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