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HOACHUTEJBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OWOIOTUH TEOPETHYECKYI0 OCHOBY s
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBWwIM: KOHUeNTyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COAEpX aHHUs, pe3ylIbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MTOJIOKEHUS 00 OOIIHX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenuduke OMoIOruu, e€ 3HaYCHUU B MO3HAHUM KUBOU MPHUPOBI U 00ECTICUeHNUN
CYIIECTBOBAHHS YeIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJOXKCHHSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
cTpaTrernu OOy4YeHHs, BOCIHTAHUA W Pa3BUTHS OOYYaIOIIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYyeMYIO TIOCIEI0BATEIbHOCTh U3YUCHHsI yUeOHOr0 MaTrepualia ¢ yuyéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIbHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U TPEIMETHBIM pe3yjbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YI€OHBIX JEHCTBUI 00ydYalomuXcsi TO OCBOCHHIO COJIEPKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHUU OHONOTWH, Onaromaps 4emy B HeEl
NPOCMAaTPUBAETCA HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
(GOpMUpOBAaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  I[CHHOCTHBIX
OpPUEHTALINI JINYHOCTH, SKOJIOTHUECKOT0 MBIIIICHUS, IPEICTABICHUI O 310pOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIIEeOMOIOTMUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOIOTHH YAENEeHO BHUMAHHE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUN B MTOBCEHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM YHCIe: MPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JI€BaHMUI YEIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
11eJIeCO00pa3HOro TOBENEHUSI B OKpYXKaWIIed NPUPOJHOW Ccpene, aHamu3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMaHMS K MIPUKJIAJHOW HANPaBICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pEelIeHrs OJHOM M3 aKTyaJbHBIX 3aj7[a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tpeanosnaraer (QopmMupoBaHue y 00y4aromuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000ImaeT 3HAHUS O XUBOW IpHpoje, e
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, ICHHOCTHOT'O OTHOIIEHUSI K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HUH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O MpEJHA3HAYEHUU Y4YEOHOro MpeaMera
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHusi OO0IIEH KyJIbTYpbI, ONPECISAIONINE aJeKBaTHOE TOBEIACHUE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX KHUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouosormueckas cucrema», «OpraHmsm Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOITIOIMS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHLHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ MNpUOOpEeTeHUuE YMEHHUH
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUN O OHOJOTUYECKUX TEOPUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJ1ax HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OyYarolmMXCsl TMO3HABATENbHBIX, UHTEIJICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHANIM3a JaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLEHUBATDH SIBICHUSI OKPYKAIOUIErO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHWUW M OIBITa, IOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y oOOy4alwIMXCs YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUNW B MPAKTUYECKOW JESITEIbHOCTU YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TMO3HAHUS YEIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOCHUS STUUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHME U COOJIIOJCHUE Mep MNPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust Ouojaoru Ha 6a30BOM YPOBHE CpeJIHEro 0011ero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiaccupuKkaius, MOJEeTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «Mcnonp30BaHHE pa3IWYHBIX METOIOB IpHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHU3alluid OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb mojekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE 3SIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre OeTKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJiMcaxapuibl  (Kpaxmaji, TJHMKOIEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YIJIEBO/IOB, OENKOB U JIMIHUJIOB KaK UCTOYHUKOB SHEPTUHU.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKU.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTOk: 3yKapuoTHdeckas U npokapuorudeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: PUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUOIH, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuier u cxemsl: «llepuoanueckass TabnuIa XUMHUYECKUX DIIEMEHTOB),
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTPOCHHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMNpemnaparax U X
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IddexkTuBHOCTH (poTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIS KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMoCHHTe3. XEeMOCHHTE3Upylolue OakTepruu. 3HaAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KjeTke. PaciierieHue BelecTB, BBIJICICHHE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum wmaTpuuHoro cuHre3a. l'eHermueckas wuHpopmamms u JIHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTese Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ OJKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«IHepreTudeckuii oomen», «Xiopomiacty, «Porocuntesn, «Crtpoenune JIHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-aniukanuu «Yapoenne JIHK m Tpanckpurmmsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenne xierkn — muro3. Craguu mutosa. [Ipoueccel, mpoucxoasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa30BaHKE, BET€TaTUBHOE pa3MHOkKeHHE. VIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buomormyeckuii cCMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAMIIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOe pa3BuThe. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssMoe n HenpsIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAKIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpelIKa JyKa», MarHuTHas MOJEeb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnass pabora Ne 4. «3yueHne CTpPOECHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKU (TMOpPHI0NIOTrHYEeCKuH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3akoH eAuHOooOpa3usi THUOPUIOB TMEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LlUToreHeTnyeckMe  OCHOBBI  JUTHOPUIHOTO  CKpEIMBaHMUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HacJeOBaHUIO TeHOB. Hapylllenue cuersieHus reHOB B pe3yibTare
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npusznaka. KonnuecTBEHHBbIE M KAauYE€CTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTarrioHHasi ”3MEeHYMBOCTh. Kiaccudukaiys MyTanuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEKA: T€HCAIOTHYCCKUM, OTM3HEIOBLIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amanu3a. HacneacTBennsie 3a00JIeBaHUS 4YeEIIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeapacnoioxKEHHOCThIO, XPOMOCOMHbBIE OOJIe3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIULIUHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOTMOpHUIIHOE  CKpEIIMBaHWE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBie aUIENbHBIX T'€HOB», «l'€HeTHUecCKHe KapThl pPACTEHUU,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmOHHAsI K3MEHYUBOCTbY.

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO PSiJia U BApUALIMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IMpOUECC. 3apOKICHUE CEJIEKUMHA U JTOMECTUKALUS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPAcTeHUH U KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtuOpuamzanus u €€ ycrnexu. VICKycCTBeHHBIM MyTareHes u
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[Tomumnounusi», «OO0bekThl OuoTexHONOTHNY, «KileTouHble KyIbTYyphl U
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHSI CEJIEKIIMM PAcCTECHUH WU
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceiku BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUU. ODBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAenEHHAasi W3MEHYHUBOCTb,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or6op — HampaBistonuii  ¢dakrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopd03bl U HIHO0AAANITAIIH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxieHHEe OT HeCleUHaTIu3UpPOBaHHBIX Npeakos. IIporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.

Tabnuiel u cxemsl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emie», «3apoabliu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas
U3MEHUYUBOCTHY», «ApoMopdo3sl», «amoamanramuny, «OO0Imas gereHepaius,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OO6opynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, Komiekmus «DopMBl COXPaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKIACHUM >KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi »Bomoruu. ['mmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickass 3pbl. [lameo3oiickas 3spa m € TepUOAbl: KEMOPHIMCKUMH,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KjMMaTa W reoJIoTHYecKuX mporieccoB. OCHOBHBIE ATallbl
HBOJIIOIIUM PACTUTENIBHOIO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUMl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpaxkeHue »3Boonuu. OCHOBHbBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMA YeTIOBEKa. AHTPOIIONOrus Kak Hayka. Pazpurue npeacTaBieHui o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTeCTBEHHBbIM o0TOOp. OOmecTBeHHBIH 00pa3 >KHU3HHU,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymHbIii. Haxonku uCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBaHMs, 00JIaCcThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (dKBAaTOpHaJIbHAs]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIIOCOONEHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHne CoJIHEUHOH cHCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TaAJICOHTOJOTMUECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIEHKH WIH
U300pa)KEHUsI KaMEHHBIX OpYAUN NEpBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckast padora Ne 1. «/3yueHue MCKOMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOI O YeJIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OWMOTHMYECKHME U aHTPOIOreHHble. JlelCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CMMOM03 u ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuud. OCHOBHbBIE TMOKa3aTenu
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl 1 cxembl: kapta «lIpupognsie 30Hb1 3eminy, «Cpeasl 0OUTaHUS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUJIOBaf,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @OYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BenecTB U MOTOK YHEPTHUH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYHMBOCTH, CaMOpEryJisitius, pazputue. CyKkieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak ¢akrtop ycroiunmBocTu dkocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rII00AIbHOM 9KOCHCTEMBl. JlMHaMHuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBOlHOro  jeca», «buoneno3 Bogoémay, «Arpouenos», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arps3HeHus Ouocdepo», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIIECTBaY, KOMICKIINA «broieHo3y, «Bpeaurenu BaKHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAMPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCIICHUIO, Haduyue MOTUBAIIMM K OOydYeHHMIO  OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3UMLUHMM JIMYHOCTH, NATPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPAAUIHASIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickont denepanuu, TpUpPOIE U
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3ULIMKM 00YYAIOIIEeTrocs Kak aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKON MAEATEIbHOCTH IMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHIEHWH Y4YEOHBIX M TMO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIFOJEH C pa3HbBIMU YOSXKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIIEHWS K MHEHHUIO OINMOHEHTOB MpPH OOCYXJAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IE€pe.l
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS I[EHHOCTEM CEMEWMHOM JKWU3HM B COOTBETCTBUHU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICUCTBHUS JKMBOM IPUPOJILI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3alus 370pOBOro u Oe3omacHOro oOpa3a KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPHM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEeC K pasziMuHbIM cepam mpodeccuoHanbHONU NEATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pealn30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 1IeJIECO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TI00AILHOrO XapaKTepa IKOJIOTUYECKUX MNpoOJeM U MyTed HuX
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HANPaBJICHHBIX HAa COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENpUsATHE JEHUCTBUM, NPUHOCIIIMX BpPEI  OKpYKalollen
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYME PA3BUTOTO SKOJOTMUYECKOr0 MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBiIeHUs 00 OKpYKalollleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YelIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHA MEIWIIMHBI, CO3/IaHHE IEPCIIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PEeCypcoB M (OPMUPOBAHHMIO HOBBIX CTaH/IAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JAHHBIX C 1EJIbIO MTOJTYUYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO U UCCIIEIOBATEIbCKYIO ACSITEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy»
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroue (dbopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COLIMAJIBHOM KOMIIETEHIIMM OOYy4YaronIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIBHOM U COLIMATIbHOM ITPAKTUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh LENu JAeATEIbHOCTH, 3ajaBasi MmapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITENBHOCTH C IOCTABIEHHBIMH LIETISAMMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB W SIBJICHHIA
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXKJCHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaK)K€  MPOTUBOPEYMH  Pa3HOro0  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIOJIb30BaTh PAa3JWYHbIE BHUABI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METOJIaMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS,

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHAIIPaBIEHHbIN IOUCK MEPEeHOca CPEACTB M CHOCOO0B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE€ WJEH, MPEIIaraTb OPUTrMHAJIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocobus, Hay4YHO-TIONYJISAPHOM JUTEpaType, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOIBI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOWpaTh  ONTUMalbHYIO  (OpMYy  TIpEICTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUe 3HAKW U CUMBOJBI, (HOpPMYJIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajgeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMY JIe/iCTBUAMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ayd, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3ZHMIIMK JIPYTrUX YYACTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJAJICTh PA3MYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJEHUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOMPATh TEMATUKy M METOJIbI COBMECTHBIX JEUCTBHMA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacnpenensaTh poiu ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOM 3HAYMMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS ISl BBISBJICHUSA NpPOOJIeM U UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO NIESITEIbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEANOUTSCHHUA;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIQJIETh  HABBIKAMU  TMO3HABATEIbHOM  peduiekcuM KakK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl IPYrMX TpPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
HAy4YHBIC 3HAHUWS, YMEHUS U CIIOCOOBI JIEUCTBUI 10 OCBOCHUIO, HHTEPIIPETAIINHN U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHWM B Pa3IUYHBIX yUE€OHBIX CUTYallMsAX, a TaKKe B pEaIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
PE3yNbTAaThI MIPEACTABIICHBI IO TO/IaM 00yUYEHUSI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHWSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOM KApTUHBI MUpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIMOHATBLHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJCPKaHHE OMOJOTHMUECKHX TEPMHHOB W TIOHSTHMA:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPIuM), TOMEOCcTa3 (CaMOperyJisiiius), YpOBHEBasI OpraHU3aIusl KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINSA), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHUE Wu3JaraTh OWOJOTMYECKHWE Teopuu (KJIETOUHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioa) u y4enus (0 meHTpax MHOTOOOpas3usi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OMHUCAHUE UBBIX CUCTEM, IMPOIECCOB U SIBIICHUM, OpraHu3alusi U MPOBEACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJBW)KCHUE  TUIIOTE3bl,  BbISIBJICHUE
3aBUCUMOCTH MEXKAY HCCICIYEeMbIMU BEJIMUYMHAMHU, OOBSICHEHUE IMOTYyUYECHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUW M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUITACTUYECKOr0 M DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPEJCKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JTA0OOPATOPHBIE M MpPAaKTUYECKHUE paldOThl, COOMIOAThH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpMALIUMK, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHITUIHBIN anmapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpPKAHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJISINS, TeHOGOH/I, DBOJIONHNS, JABIKYIUE CUIIBI ((PaKTOpPHI) IBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, TMPOJYIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, I[eNd TMHTaHus,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

yMEHHE WH3/araTh OHOJIOrMYecKHe TeopuH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. BepHanckoro),
OIpENENATh TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIHMCaHWE JKUBBIX CHCTEM, TPOIIECCOB U SIBICHUH, OpraHU3alys M MPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAyeMbIMU BEIWYMHAMU, OOBSICHEHHE IOJYUYEeHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJIALUNA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa SHEPIUM B DKOCHUCTEMAX, AHTPOIOICHHBIX HW3MEHEHUH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJYyYEHHbIE 3HAHUS Al OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHHUW, JUISl PUHATHSA MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJISl PALIMOHAIBHOTO TPUPOAONOIb30BAHHS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTh  IJ00aldbHBIE  JKOJOTMYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCTIOIh30BaTh OHATUHHBIN anmapat OUOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bceero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
bubnunorexa LIOK
1 brostorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 0.5 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 KusneneaTeIbHOCTD KIIETKH 6 0.5 0 httos://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 05 1 bubnaunorexa LIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 0 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 0 0 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bub6munorexa LIOK
8 Peseproe Bpems ! ! 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2.5 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
bu6mmorexa [IOK
. IBOMIOUHOKKAs GHONOTHS o 05 1 https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U Pa3BUTHE KU3HU HA 9 05 05 bubnuoreka [IOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprauH3MB! # OKpy:kaiolas cpesa ° 05 1 https://m.edso0.ru/7f41cc74
bubmuorexa [IOK
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 0.5 0 httos://m.edsoo.ru/7fA1cc74
bubmuorexa [IOK
> Pesepaiioe Bpens 2 1 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
uu¢poBbIie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTnueckue op
Bcero odpa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
bub6nmunorexa LIOK
1 Bbuonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPUPOIBI.
[IpaxTrueckas padora Ne 1 bu6nuorexa [IOK
2 1 0 0.5
«Mcnonp30BaHue pa3IMYHBIX METOJOB MIPHU https://m.eds00.ru/863e6122
M3YYeHUU OMOJOTHYECKIX 00BEKTOBY
buonoruueckue cucTeMbl, IPOIECCH U UX bubnmoreka [JOK
3 1 0 0
H3y4YeHUe https://m.eds00.ru/863e6564
XUMHUYECKHUM coCcTaB KJIeTKU. Bojia u bubnuorexa [JOK
4 1 0 0
MHHEPAIBHBIE COJIU https://m.edso00.ru/863e674e
butmmoreka [IOK
5 benku. CocTtaB u cTpoeHue OEIKOB 1 0 0 httos://m.edso0.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
Kkaranu3aropsl. Jlaboparopnas padota Ne 1
6 «M3ydyeHne KaTalTuTHUYECKON aKTUBHOCTH 1 0 0.5 bubmmorexa [IOK
y ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTayias3bl)»
Bbubmmoreka [JOK
7 . 1
YraeBontL. Jurm et 0 0 https://m.eds00.ru/863e6870
bubnaunorexa LIOK
8 Hyxneunossie kucnotel. ATO 1 0.5 0 https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOPPIH N MCTOAbI U3YUYCHHS KIICTKU.

bubnaunorexa LIOK

o Kiterounas teopus 0 0 https://m.edso00.ru/863e6e88
10 KiteTka kak 11eJ10CTHas )KUBas CHCTEMa 0 0
CtpoeHune 3yKapuoTUYECKOM KIIETKH.
JlaboparopHas pabota Ne 2 «M3yuyeHue Bbubmoreka ITOK
11 CTPOEHHUS KJIETOK PACTEHUH, )KUBOTHBIX, 0 0.5 https://m.edso00.ru/863e6ff0
rpubOB U OaKTEpHil 110 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpPOIPETapaTax U UX OMMHCAHUE)
but6mmoreka [JOK
12 OOMEH BELIECTB WX META00IN3M 0 0 httos://m.edsoo.ru/863e766¢
bu6anoreka LIOK
13 ®otocnires. XemocHHtes 0 0 https://m.eds00.ru/863e7¢98
. bubmuoreka [IOK
14 Oneprerueckuii 00men 0 0 https://m.edsoo.ru/863e7aae
’KuzHeHHbI UK KIETKH. JIeJIeHne KISTKH.
Murto3. JlabopaTopnas padota Ne 3
15 «Habmronenre MuTO3a B KJIETKAX KOHUYUKA 0 0.5 bubmmorexa [OK
https://m.edsoo.ru/863e7dc4
KOpeIlIKa JTyKa Ha TOTOBBIX
MHUKpOTpenaparax»
16 buocunres 6enka. Peakiyst MaTpuaHOTO 05 0 bubmuoreka [IOK
CHHTE3a https://m.edso00.ru/863e796e
bubmaunorexa LIOK
17 Tpanca — Gnocuntes beiia 0 0 https://m.edso00.ru/863e796e
but6mmoreka [IOK
18 Hexknerounsie popmMBbI )KU3HU — BUPYCHI 0 0 httos://m.edsoo.ru/863e7540
Bbubmmoreka [JOK
19 @®opMBbI pa3MHOKEHHUSI OPTaHU3MOB 0 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 0 0 bubnuoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue 1 Pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHas padora No

https://m.edsoo.ru/863e7f4a

butmmoreka [IOK

21 0 0.5
4 «M3ydeHune CTpoeHMs MOJIOBbIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MHKpPOIpEnapaTax»
but6mmoreka [IOK
22 nu 0.5 0
HIUBUIYyaIbHOE Pa3BUTHE OPraHU3MOB httos://m.edsoo.ru/863e8436
23 ['eHeTrika — Hayka 0 HACJIEACTBEHHOCTU U 0 0 bu6mmoreka [IOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTHU HACJIEIOBAHUS IPU3HAKOB. 0 0 bu6mmoreka [JOK
MonHoruGpuaHOe CKpeIBaHHE https://m.edso0.ru/863e8878
JurubpuaHoe cKpelmuBaHue. 3aKoH bu6mmoreka [HOK
25 0 0
HE3aBUCUMOI'0 HACJIEA0BaHUs IPU3HAKOB https://m.edso00.ru/863e89a4
CuersieHHOE HacJIeJJOBaHUE MTPU3HAKOB.
JlaboparopHas padota Ne 5 «M3yuenue
26 e3 J'II::TaTzB MOpHOFI/I6 UTHOTO I/}I]II 0 0.5 bubmmorexa LIOK
pesy pra ' https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MUKpOTMpEnapaTax»
I'enetuka nmona. HacnemoBanue mpu3HaKoB, bubmoreka [IOK
27 0 0
CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
n3MeHYuBOCTh. JlabopatopHas pabota Ne 6.
28 N3yuenne MoaupuKauoHHON 0 0.5 Bubmroreia LIOK
ya g H ' https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHHUE BapHAIIIOHHOTO
psila ¥ BapuallMOHHOW KpUBOW»
HacnencrBenHass "3SMEHYHBOCTb. Bu6 OK
29 JIaGopatopHas pabota Ne 7. «AHanu3 0 0.5 nomoreka L

MyTalui y 1po30(uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MHUKpOTpenaparax»

bu6anoreka LIOK
30 T'eneruia uenosexa 1 0 https://m.edso00.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 110 TEME
31 «HacnencrBeHHOCTS ¥ U3MEHUUBOCTH 1 1
OpraHU3MOBY
bu6anoreka LIOK
32 (Cenexuus KaK Hayka u Ipouece ! 0 https://m.edso00.ru/863e9214
33 MeTtobl U JOCTUKEHUS CENEKIINHU PACTEHUI 1 0 bu6anoreka LIOK
M )KUBOTHBIX https://m.edso00.ru/863e9214
bu6anoreka LIOK
4 b 1
3 MOTEXHOJIOTHS KaK OTpaciib MPOU3BOICTBA 0 httos://m.eds0o.ru/8639336
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2.5



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
, bubnuorexa [JOK
1 DBOMOIH 1 METOAEL 68 H3yHCHHS 1 0 0 https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS peACTaBICHUNA 00 1 0 0 bu6muorexa [IOK
9BOJIIOINHT https://m.edso0.ru/863e9570
but6mmoreka [IOK
3 MiticpooBomiowts 1 0 0 https://m.edso0.ru/863e9cle
[Tonynsauust Kak 3IeMEeHTapHask €UHULIA
4 BUJA U 3Borouu. Jlaboparopnas pabora Ne 1 0 05 bubnuorexa [JOK
1 «CpaBHeHME BUAOB MO https://m.edso00.ru/863e99c6
MOP(]OTOrHIeCKOMY KPUTEPHIO)
5 JIBWoKyIIHe CHiIbl (3JIeMeHTapHbIC (aKTOPHI) 1 0 0 bu6mmoteka [IOK
3BOJIIOIAU https://m.edsoo.ru/863e9da4
. bubnmnoreka [JOK
6 EctectBenHbIi 0TOOP U €ro (hopMBI 1 0 0 httos:/m.e dsoc])_.[ru 1863e9ed0
Pe3ynbTaThl 3BOMIOINMN:
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB H
7 BUI000pa3oBanue. JlabopaTopHas pabora Ne 1 0 05 bu6mmoreka [JOK
2 «Onucanue NpUCIocoOIEHHOCTH https://m.edso00.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 Hanpasnenus u myTu MaKpo3BOJIIOLIMH 1 0.5 0 E;ISSH;I;T:;?)?PUE 63e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpatumocTs 3BOMIOIINN 0 0
10 HcTopus xu3HM Ha 3emiie U METOAbI €€ 0 0
W3YYCHUS
bub6munorexa LIOK
11 ['mnoTte3bl NPOUCXOXKACHUS KUZHU Ha 3emiie 0 0 https://m.edsoo.ru/863ea5a6
12 Pa3zButune xu3Hn Ha 3eMie 1o spam U 0 0 bubnmnoreka [JOK
nepuogam https://m.edso0.ru/863eathe
OCHOBHBIE 3TaIlbl BOIOIIUH PACTUTEIHLHOTO
1 )KUBOTHOTO Mupa. IIpakTiueckas pabora bu6muoreka [{IOK
13 0 0.5
No 1 «3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHI U KUBOTHBIX B KOJUICKITASX)
bubnunorexa LIOK
14 0 0
CoBpeMeHHasl cucTeMa OPraHUuYeCKOro MUpa httos://m.edsoo.ru/863ead8e
bubnuoreka [JOK
15 C) 0.5 0
BOTIOLHA EII0BEKa (AHTPOOreHE3) https://m.edsoo.ru/863eac2c
bu6anoreka LIOK
1
6 JBwkymiue cuibl (paKkTophl) aHTPOIIOTEHE3a 0 0 httos://m.edsoo.ru/863ead4d
17 OCHOBHBIE CTaIMM 3BOJIOLINH YEIOBEKA 0 0
UYenoBeueckue pachl ¥ IPUPOTHBIC bubnmoreka [JOK
18 0 0
ajarTanyy 9YeJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «B0§{HKH01Z§HI/I6 u aSII:II/ITI/Ie ’KU3HU Ha 0.5 0 bubmmorexa [IOK
P ' https://m.edso00.ru/863eb10e
3emie»
but6mmoreka [IOK
20 2 0 0
KOTOTHA Kak Hayka https://m.edso0.ru/863eb10e
Cpenpl 0OUTaHUS ¥ SKOJIOTHUECKHE bu6muoreka [IOK
21 0 0
(bakTopbI https://m.edsoo.ru/863eafec
22 Abuotnueckue dakTopsl. JlaboparopHas 0 0.5 bubnuorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopdonornyeckue
0COOEHHOCTH PAaCTEHHUH U3 pa3HBIX MECT
oburtanusy. JlabopatopHas padora Ne 4.
«BnusiHEe cBETa HA POCT U pa3BUTHE
YEpEHKOB KOJIeyca»

https://m.edso0.ru/863eb10e

but6mmoreka [IOK
2 b
3 HOTHHECKHE (akTOpbI 0 0 https://m.edso0.ru/863eb10e
DKOJOTUYECKUE XapaKTEPUCTUKU
nonynsiun. [Ipaktudeckas padorta Ne 2 bu6muorexa [IOK
24 . . 0 0.5
«IIoacY€T MIOTHOCTH MOMYJIALUI pa3HbIX https://m.edso0.ru/863eb10e
BHUJIOB PACTECHUI»
Bbubmmoreka [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 0 0 httos://m.edsoo.ru/863eb46a
bubmaunorexa LIOK
26 DKOJOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 0.5 0 httos://m.edsoo.ru/863ebA46a
OCHOBHBIE TIOKa3aTeJIN YKOCUCTEMEI.
27 Dkonoruveckue mupamuabl. CBoiicTBa 0 0 bubmmorexa LIOK
P ' https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
bub6naunorexa LIOK
28 TpHpOHEIE SKOCHCTEMEL 0 0 https://m.edso0.ru/863eb10e
bubanoreka LIOK
29 AHTPONIOTeHHBIC YKOCHCTEMBI 0 0 httos://m.edsoo.ru/863eb10e
30 buocdepa — riobanbHas 3KocucTeMa 0 0 bu6muoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 0 bubnmnoreka [JOK
ounocgepsl https://m.edso00.ru/863ebd16
32 UYenoseuecTBO B buochepe 3emin 0 0 bubmorexa OK

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eb10e

33 CocyiecTBoBaHUE IPUPOABI U 1 0 bubnmoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O00011I€HNE TEMBI 1 0
«Co00111ecTBa ¥ 9KOJIOTUIECKHE CUCTEMBD»Y
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUM O MECTE W POJM OWUOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHUHU COBPEMEHHOM
€CTeCTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (PyHKIIMOHATHFHOW TPAMOTHOCTH YeNOBEKa [JIsl PEIleHUs

JKU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEpKaHHE OMOJOTHYECKMX TEPMHUHOB U
MOHSTHI: )KU3Hb, KIETKA, OpraHu3M; MeTabonu3M (0OMeH BEIlecTB U
MpeBpallleHue HHEPruM), TOMEOocTa3 (caMoperynslus), YpOBHEBas
OpraHu3aIus >KMBBIX CHUCTEM, CAMOBOCHPOM3BEACHUE (PEIPOIYKLIHNS),

HAaCJICACTBCHHOCTb, USMCHYNBOCTD, POCT U PA3BUTHUC

YMmeHue uznaraTb OMOJOrMYECKUE TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MyTtanroHHas), 3akonbl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u
yueHHus (0 LEHTpax MHOTO000pa3Hus M MPOUCXOXKICHHUS KyJIbTYpPHBIX
pactenuii H.M1. BaBunosa), onpenensTe rpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CHCTEMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHWOJOTHUH
(HabOyroicHNE W OINMCAHHME KXUBBIX CHUCTEM, IMPOIECCOB U SIBICHUU;
OpraHmW3aiusi W TMPOBEJICHUE OHMOJOTHYECKOTO  IKCIICPUMEHTA,
BBIBIDKCHHE  THUIOTE3BI;  BBIABICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPHUH M 3aKOHOB, YMCHHE

JACJIaTh BBIBOJIbBI HA OCHOBAHHUHU ITOJYYCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACNATH CYIIECTBEHHBIE TMPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U  OYKApPHUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB W
MIPEeBpaIlEHUS] JHEPTUU B KIETKE, (OTOCHHTE3a, TUIACTUYECKOTO H
JHEpreTH4eckoro  oOMeHa,  XEeMOCHHTe3a, MHT03a,  Meilo3a,
OIUIOAOTBOPEHUSI,  PAa3MHOXKEHUS,  HMHJMBHUIYaJIbHOTO  Pa3BUTHUS

opraHusma (OHTOTEHE3)




YMeHue TOpUMEHSATh [OJIyY€HHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTHYECKHUX IMPOLECCOB U SBICHUM, IS NPUHATHS MPAKTUYECKUX
peleHuii B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JII0JIeH, COOIIOIEHUST HOPM
IrPaMOTHOIO IIOBEIEHUS B  OKpYXAlOLIEHd MNPUPOAHOM  Ccpere;
[IOHMMAaHHE He00X0IMMOCTH HCIIOJIb30BaHUS JOCTUKEHUM
COBPEMEHHOM OHOJOrMM U OMOTEXHOJOIMM JUIsl pallOHaIbHOIO

[IPUPO/IONI0JIb30BAHNUS

VYmenue peiatb 3JICMCHTAPHBIC T'CHCTUYCCKUC 3ajaid Ha MOHO- U
I[I/IFI/I6pI/IIlHOG CKpCHIMBAHUC, CHCINICHHOC HACJICAOBAHHEC; COCTABJIATH
CXEMbI MOHOFI/I6pI/I)1HOFO CKpCHIIMBaHUsA JUJISA npeacKasaHusa

HacJeI0BaHUs MPU3HAKOB Y OpraHU3MOB

YMeHHe BBINOJHATH JIAOOpPATOpHBIE M TPAKTHYECKUE paboThI,
cobmoath TmpaBuia Tpu padboTre ¢ Y4eOHBIM M JTAOOPATOPHBIM

o0opynoBaHUEM

YMeHHe KpUTHYECKH OLEHHMBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMYECKOI0 COZIEPIKaHMs, BKIFOYAOLIYIO IICEBJOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcToyHNKOB (CMU, Hay4YHO-TIOMYIsIpHBIE MaTepHasbl);
TUYECKUE AaCMeKThl COBPEMEHHBIX HCCIIEOBAaHUM B OHoJOrUM,

MCOANIUHC, OHMOTEXHOJIOTNH

10

YMeHue co3naBath COOCTBEHHbBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
000011251 GMOTOTHYECKYI0 MH()OPMAILIMIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOoJI0Tun

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMbIe NPpEeAMETHLIC PE3YyJIbTAaThl OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/Iﬂ

ChopmupoBaHHOCTH 3HAHUN O MECTe W POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HaHHS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (QyHKIIMOHATBHOW TPAMOTHOCTH YENIOBEKa [JISl PEIIeHUs

KHU3HCHHBIX 3a1a4

YMmenue pPacKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSATHM: BUJ, NOIIYJIALUA, FCHO(I)OH,Z[, OBOJIIONUA, ABUKYIIHUC CHUJIbI




(paxTopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpPraHHU3MOB,
BU1000pa3oBaHue, 9KOJIOTHYECKHE baxTopsl, IKOCHUCTEMA,
NPOAYLEHThl,  KOHCYMEHTBI,  PEIyLEHTbl,  LeNu  MHUTaHUS,

HKOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHue uznaratb OHOJIOTHYECKHE TEOpUU (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  HOBOJIOLUMUH), 3aKOHBl H
3aKOHOMEpHOCTH (3apojbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. Ceepiioa, yueHus o
oumochepe B.M.  Bepmaackoro), ompenensaTh ~ TPaHUIBI KX

MIPUMEHUMOCTH K JXUBBIM CUCTEMAM

YMeHue BIaJeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHH
(HabyroieHNEe W ONMMCAHHWE JKUBBIX CHUCTEM, IPOIECCOB W SIBJICHUIA;
OpraHu3aiusi W MPOBEJICHUE OHMOJOTHMYECKOTO  OIKCIICPUMEHTA,
BBUIBIDKCHHE  THUIOTE3bl;  BBIABJICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMbIMH BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPHUH W 3aKOHOB, YMCHHE

ACJIaTb BBIBOJAbI HAa OCHOBAHUU ITOJIYUCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJIEIIATH CYILLECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMoJIOTHYeCKUX  OOBEKTOB: BMJOB, MONYJISAUMN, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOrCOLEHO30B M  IKOCHCTEM;
0COOEHHOCTHU IPOLIECCOB HaCJIEICTBEHHOU N3MEHUYUBOCTH,
€CTeCTBEHHOro  0TOOpa, BHI000pa30BaHUs, IPHCIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAaKTOPOB HA OPTaHU3MBI,
MIEPEHOCa BELIECTB U OTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BELLECTB U

OMOTCOXUMHUYECKHX ITUKIIOB B Onocdepe

VYMmenue NPUMCHATH MMOJIYYCHHBIC 3HAHUA JUJISL O6’IJSICH€HI/I$I
6I/IOJIOFI/I‘-I€CKI/IX nmponeccoB u HBHCHHfI, IJId IPUHATHA IMPAKTUYCCKUX
pelIeHuid B MOBCEAHEBHON KHU3HU B LIESAX oOecrieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOLIUX JIFOJIeH, COOTIOACHHSI HOPM
rpaMOTHOIO  TMOBEACHUS B  OKpPYKAIIIEd MNPUPOJHON  Cpene;
MMOHUMAaHHE HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHXKEHU I

COBpeMeHHOﬁ OHoJ0run JJIA PAaIUOHAJIIBHOT'O IIPUPOAO0ITI0JIb30BaAHUS

YMeHue peuaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4di, COCTaBJIATH

CXCMBbI IIEPCHOCA BCUICCTB U DHCPIvur B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBINONHATH JIa0OpaTOpHBIE U MPAKTUYECKUE paboThI,
coOmrofaTh mpaBwia Mpu pabdore ¢ y4eOHBIM U J1aOOpPATOPHBIM

o0opynoBaHHEM




YMmenue KPUTHYCCKN OLCHUBATH W HHTCPHPCTUPOBATH I/IH(I)OpMaI_II/II-O
OMOJIOTHYECKOrO COACPpIKaHM, BKIIFOYAOIYIO IICECBJOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX ucTouyHNKoB (CMU, Hay4HO-TIOMYJISIpHBIE MaTepHasbl);

? paccMaTpuBaTh rio0abHbIe IKOJOTUIECKUE poOIIEMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHMS,
10 00001asi OMOTOTHIECKYI0 MH()OPMAIHIO M3 HECKOIBKUX MCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATh MMOHSATUUHBIN arrapar OHOJIOTHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buoiiorus kak Hayka

11

buonoruss — nayka o xwuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaAHUU

COBpeMCHHOﬁ HaquOﬁ KapTUHBI MHUpPA. CucreMa OHOJIOTHYECKHX HayK

1.2

MeToapl TMO3HAHUS KUBOM IIPpHUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCEPCHUC, KJ'IaCCI/I(bI/IKaI_II/IH, MOZICIUPOBAHUEC, CTATUCTUUCCKAs 06pa60TI<a

JTAHHBIX )

JKuBrpIe cCTEMBI U X opraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3yueHus Omonoruu. CBoKCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

ypOBHI/I OopraHu3alnuun OHMOCHUCTEM: MOJ'IeKy.TIHpHO'FCHGTHHCCKHﬁ, KHGTOHHBIﬁ,

OpraHu3MEeHHbIH, MOMYIAUOHHO-BUA0BOM, IKOCUCTEMHBIH, OMOChepHbIH

XHAMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KICTKH. XHWMHWYECKHE JJIESMEHTHI: MaKpO3JIEMEHTHI,
MHKPOIJIEMECHTEI. Boz[a N MHHCPAJIBbHBIC BEIICCTBA. (DYHKHI/II/I BOJAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hoz[nepxcaHI/Ie OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u crtpoeHue O€NKOB. AMHHOKUCIOTHI — MOHOMEpBI OEJIIKOB.
He3ameHuMble M 3aMEHUMbIE aMHUHOKHCIOTBL. AMMHOKHUCIIOTHBIM COCTaB.
VYPpOBHH CTPYKTYpBbI O€IKOBOI MOJIEKYbl (IEpBUYHAs, BTOPUYHAsS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMMHUYECKHe cBoicTBa OenkoB. buonmormueckue
¢byHKIMU OENKOB.

®epmeHThl — Omosyornueckue kKatanuzatopbl. CTpoeHue QepmeHTa: aKTHBHBIN
HneHtp, cyocrtpatHas cneruduanocts. Kodepmentsl. Burtammuer. Otiamuums

(hepMEHTOB OT HEOPTAHMYECKUX KAaTATH3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (TJIIOK03a, pubo03a U Je30KCHpHu003a), Arcaxapuibl
(caxapoza, JlakTo3a) W TMOJUcaxapuabl (Kpaxmai, TJHUKOTEH, IEeJIII0JI03a).
buonoruueckue GyHKIUU YIII€eBOJOB.

Jlunupapl:  Tpurauuepuisl,  crepounsl,  poconununsl.  ['mapodunabHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue ¢GyHkuun JaunuaoB. CpaBHEHHE

YIJI€BOJOB, OEJIKOB U JIMIIU 0B KaK HICTOYHHUKOB SHEPTHUU

3.4

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpOeHue U (PyHKIUU

3.5

[utonorust — Hayka o kietke. Kiietounas reopusi. MeToabl H3ydeHUs KIIETOK

3.6

Krnertka kak menoctHas kuBasi cucreMa. OOmIMe MPU3HAKU KIETOK: 3aMKHYyTas
HapyxHass mMemOpana, mojekynasl JIHK kak renetmueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tumnsl KI€TOK: SyKapuoTHYEcKas U Mpokapuornyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko  kinetkd. Kierounas crenka Oaktepuil.  CrpoeHue
JyKapuOTHUYECKON KJIETKHM. OCHOBHBIE OTIMYUS PACTUTEIBHOM, JXKUBOTHOM M

I'pUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBhl KJIETOK — KIJIETOYHAs CTEHKA, IJMKOKAJIUKC, HX
¢bynkuun. [Inasmaruueckas MemOpaHa, e€ cBoiicTBa U pynkimu. Llutonnasma u eé
opranousl. OqHOMEMOpaHHbIE OPraHOMABI KJIETKU: SHIOIUIa3MaTHYeCKas CETh
(OIIC), ammapat I'ombmku, nusocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJPHUH, IUIaCTUABL. [IpoucxoxkneHne MHUTOXOHAPUNM U IUIacTUA. Buubl
wactua. HemeMmOpaHHBIE OpraHOWIBI KIETKH: PHOOCOMBI, KIIETOYHBIA LIEHTP,

PECHUYKH, KTYTUKH. CDYHKI_[I/II/I OpPraHona0B KJIICTKH. Bxmrouenus

3.9

SAnpo — perynstopHblii neHTp kieTku. CTpoeHue siapa: siiepHas 000JouKa,

KapuoIuia3Ma, XpoOMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KIICTKC

H(PIBHGI[CSITGJ'IBHOCTI) KIJIICTKH

4.1

OOMeH BemiecTB, WM METa0OoIM3M. ACCUMIIISAIUSA (IJIacTUYeCKUid OOMEH) U
JTUCCUMIIIANNS (PHEPTreTHUSCKU OOMEH) — JBE€ CTOPOHBI €IUHOIO IpoIecca
MeTabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOHBINH U rerepoTpodHsii. Pomrb

(dbepMeHTOB B 0OMEHE BEIIECTB U PEBPAIICHUN SHEPTUU B KIIETKE

4.2

dotocunre3. CBeToBas U TeMHOBasi da3bl porocuHTe3a. Peaknuu dorocunTesa.
DddexTuBHOCTH (hOTOCHHTE3a. 3HAYeHHUE (POTOCHMHTE3a ISl KU3HU Ha 3emiie.
Bnusinue ycnmoBmid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCUHTE3HpyIoIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

BHGPFGTH‘IGCKI/Iﬁ oOMeH B KIIETKE. PaCH_[CHJ'IeHI/Ie BCIICCTB, BBIACICHHC H
AKKYMYJIMPOBAHHUEC OHCPIUHU B KIICTKC. OTanel OQHCPIreTHUICCKOIro obMeHa.
I'mukonus. BpO)KCHI/IC n €ro BHAEIL. KI/ICJ'IOpO,I[HOC OKHCJICHHMEC, HJIM KJIICTOYHOC

abIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 0OMEHa

4.4

Peaknun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus

reHEeTUYECKOM I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHuecKHi KoJ U €ro CBOICTBA.




Tpanckpumnums — marpuunblii cunte3 PHK. Tpancnsuus — O6uocunres Genka.

Koauposanue amuHokucaot. Posb pubocom B GuocuHTe3e Oenka

4.5

Hexnetounsie dopmbl xu3Hu — BuUpychl. Mctopust otkpeitusi Bupycon (/.M.
VBaHoBckuit). OCOOEHHOCTH CTPOEHUS U OKU3HEAESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bonesHu pacTeHMH, >XKMBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynutens CIINa.

[MpodunakTuka pacupocTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenue u WHIAWBUAYAJIBbHOC PAa3BUTHUEC OPTraHU3MOB

5.1

KneTtounslii 1MKI, WIM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
Ipoueccel, mporekarone B UHTepdasze. Permnukanus — peakiuss MaTPUYHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHII.
JIMIIJIOWAHBIA ¥ TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOphl.  XpOMaTHIBL
[MuTonornyeckue OCHOBBI pa3MHOXKEHMS W HMHIUMBUIYaJbHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnerku — muto3. Craaum mwurtosa. [Ipouecchl, mpoucxopasiue Ha

PAa3HBIX CTAAUAX MUTO34A. buonormueckuii CMBICII MUTO3a

5.2

5.3

@®opMbI pa3MHOKEHHsI OpraHu3MoOB: Oecronoe U mnojoBoe. Buuel Gecrnosoro
pa3MHOXKXEHHUA: JIeJIeHHe HaJBOe, IOYKOBAaHHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCICKINN

[TostoBOE pa3zMHOMXKEHHUE, €r0 OTIIMYHUS OT 0€CII0JIOoTO0.
Meito3. Craguu Meiio3za. Ilponecchl, mpoucXondiive Ha CTaausX Meiosa.
[ToBenenue xpomocom B Meilose. Kpoccunrosep. buonorudeckuii cMbICa U

3HaYeHNe Melo3a

5.4

["amerorenes — mporecc 00pa3oBaHUsI MOJIOBBIX KIETOK Y KUBOTHBIX. [looBBIE
JKelle3bl: CEeMEHHUKH M UYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SleKIeTKa) — ciepmaToreHe3 u oorere3. OCOOEHHOCTH

CTpOEHMS SUIEKIETOK U criepMaTo30u0B. Omnogorsopenue. [laprenorenes

5.5

WupuBunyanpHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHANTbHOE  Pa3BUTHUE
(amOpuorenes). DTanbl SMOPUOHAILHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOrnenue, racTpymsuus, opraHoreres. I[loctamOpuonansHoe pazButue. Tumbl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: TPSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DAaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMCHH,

CTaaun pa3BUTUA

HacnenctBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

[Ipeamert u 3agaun reHeTuku. Mictopus pa3BuTusi TeHETUKU. BKiiag poccuiickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TEHETUKU. METoapl TeHETHKHU
(TubpugONTOrNYECKUi, LUTOTE€HETUYECKUH,  MOJIEKYJISIPHO-TEHETUUECKHIN).
OCHOBHbIE TEHETUYECKUE MOHATHA. | eHeTHUeCcKass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTHU HACJEIOBAaHMS TPU3HAKOB, ycTaHOBiIeHHble I'. Menaenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH pAaCHICTUICHUS TPU3HAKOB.
I'unoresa unctotsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAaHUS MPU3HAKOB.
[luToreHeTHYEeCKNE OCHOBBI UTHOPHUIHOTO CKPEIIUBAHUSA. AHAIM3UPYIOIIEE
cKpemmBanue.  Mcrmonp3oBaHME — AHAIM3UPYIOLIETO  CKpPEIIMBAHUA IS

oTpe/IeNICHUs] TEHOTHUITa 0COOH

6.3

CueruienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenieHHOMY
HacjlenoBaHUIO TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHasi Teopusi HacleCTBeHHOCTH. [eHeTnyeckue
KapThlI.

I'enetuka moma. XpoMOCOMHOE OIpeneieHre moja. AYTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMorameTHble M TeTeporaMeTHble opraHusMbl. HacnemoBanue

IMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3menunBOCTb. BHUIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPHUCTHKA
MOIU(UKAMOHHOW HW3MEHYMBOCTH. BapHalMOHHBIA psii M BapHallMOHHAsS
kpuBas. Hopma peaknum npusHaka. KoiaumdecTBEHHbIE M KayeCTBEHHBIC

MIPU3HAKH U UX HOpMa peakunu. CBOHCTBa MOIU(UKAITMOHHONW N3MEHUNBOCTH

6.5

HacnenctBenHast, WM TEHOTUIMYECKAas, W3MEHUYMBOCTh. KomOuWHaTHBHAs
W3MEHYMBOCTb. MeHo3 | TMOJIOBOM TpoIecc — OCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kiaccupukamus MyTariuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACJICICTBEHHON n3MeHYnBOCTH H. 1.

Basuiiosa

6.6

I'eneruka u4enmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETUKH
yeJIOBEKA: TeHeaJIOTUIECKHI, OIU3HELOBLIH, IIUTOr€HETHUCCKU,
OMOXMMHYECKH, MOJEKyIsipHO-TeHeThudecKuil. COBpEeMEHHOE OIpeesieHue
TE€HOTHIIA: TIOTHOTEHOMHOE CEKBEHUPOBAHWE, TCHOTUITMPOBAHUE, B TOM YHCIIE C
nomomnpto III[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YEJIOBEKAa: T'€HHBIC
0ose3Hu, 00JIE3HH C HACIIEACTBEHHOW MPEaPacIONOKEHHOCThIO, XPOMOCOMHBIE

oone3nn. ComaTHYeCKHE U TCHCPATHBHLIC MYTAllUU. HpI/IHI_[I/IHBI 300POBOTO




o6pa3a KU3HHU, JUAarHoCTHUKH, HpO(I)I/IHaKTI/IKI/I n  JCUYCHHUA T CHCTHUYCCKHX
0oJIe3HEi. Meauko-reHeTHUEeCKOe KOHCYJIbTUPOBAHHUC. 3HadeHUe MEIHUIIMHCKOMN

TCHCTUKHU B MIPCAOTBPAICHUHN U JICUCHUN IT'CHCTUUCCKUX 3a00JIeBaHUI YeI0BEKa

Cenekrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenexuus Kak HayKa M MPOIECC. 3apOXkKACHUE CEJIICKIMH W JOMECTHUKAIIUS.
Yuenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHH. LIeHTpbl IpOUCXO0XKIEHHS JOMAIIHUX XKUBOTHBIX. COpT,

nopozaa, mirtaMm

7.2

CoBpeMeHHBIE METOIbI CENeKIUU. MacCoBbIi W WHAMBHIYAIBbHBI OTOOpPHI B
CeJIeKLIMM pacTeHUuM M KUBOTHBIX. OIlEHKAa 3KcTepbepa. bian3zkopoacTBeHHOE
ckpemmBanue — WHOpuAWHT. Yucrtas muHus. CKpemMBaHUE YUCTBIX JIMHUH.
I'ereposuc, wnm rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIIUHT.
Otnanénnas rubpunmszanuss U e€ ycrnexu. VCKyCCTBEHHBI MyTareHes H
MOJYyYCHUE TMONUIUIONAOB. JlOCTH)KEHUS CENEKIMU PACTEeHHM, >XKUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHomoruss kak oTpaciab MPOW3BOACTBA. ['€HHAs WHXXKEHEpHUsA. TaIlbl
co3nanus pexomOuHanTHOH JIHK wu TtpaHcrenneix opranusmon. Kiertounas
umkeHepus.  Kierounsle  KyabTypbl. MUKpPOKIOHAJIBHOEC  Pa3MHOKECHHE
pactrenuid. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHMYECKHE W dThdyeckue mpoosembl. MO — reHernuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIONUOHHAS OUOJIOTUs

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  3BoJOIMHU.  [lameoHTONIOrMYECKUE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, TMepeXoiHble (HOPMBI.
buoreorpaduueckue: cxonctBo u paznuuve ¢ayH U GIOp MATEPUKOB H
OCTPOBOB. DMOPHOJIIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y BCEX

OpraHUu3MOB




1.2

OpomonronHass  teopuss Y.  JlapBuna. Ilpenmochulku  BO3HMKHOBEHUS
JapBUHHM3MA. JIBMKyIIMe CHIIBI 3BOJIIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOIpeaenEéHHass U3MEHYUBOCTb,

O6opr0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopust sBomouud (CTD) ®  OCHOBHBIE €€ TMOJOXKEHUS.

MukposBostonus. [Tonmynsiius Kak e IMHUIA BUAA U YBOTIOLIMHT

14

JBwxynme cuibsl ((hakTopel) 3BOJIOLMU BUAOB B Tpupoae. MyTalMOHHBINR
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTH. [lomynsiMoOHHBIE BOJHBI U Jpeid
reHoB. M3omsanus u murpanus. EcrecTBeHHbI 0TOOp — Hampapistomuil (pakTop
sBomonui. @OpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bojtouuu. [Ipumepsl
HIPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAAAITALINY.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BU000pa30BAHUA:

reorpauueckoe, IKOJIOTHIECKOEe

1.5

MakposBomonusi.  Popmbl  3BOJIOLUMU:  QuUIIETHYECKas, JIUBEpPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMoCTh 3BOTIOIIUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHay4yHble MpEACTaBICHHS O 3apOKACHMM JKU3HU. HayuyHble rUnores3bl
BO3HUKHOBEHHUS JKM3HM Ha 3emJjie: a0uoreHe3 W MaHCIepMHs. XUMHUYecKas
HBOJIIOLMUA. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKOH 3BOJIIOIUH.
Hauvanpabie aTanmbl Ouonornuyeckoil sBomonuu. ['unoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. cDOpMI/I}’)OBaHI/Ie OCHOBHBIX I'PYIIII ) KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpel. [lameosolickass spa u e€ mNepuoAbl: KEMOPHUHCKHIA,
OPJIOBUKCKHM, CHIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHI.
Me3o030iickas 3pa 1 €€ NepUoIbl: TPUACOBBIN, FOPCKH, METOBOIA.

KaliHozoiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIM,  HEOTCHOBBIH,
AHTPOTIOTCHOBBIM. XapaKTepUCTUKa KIMMara W TEOJOTMUYECKUX MPOIECCOB.
OCHOBHBIE ATAIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMop]o3bl y
pacTeHUid U JKUBOTHBIX. [losiBIE€HME, pacuBEeT W BBIMHUPAHHE TPYII KUBBIX

OpTraHnu3MOB

2.3

2.4

CucremMa OpraHM4eckoro Mupa Kak OTpaxeHue 3BOJoLUU. (OCHOBHBIE
CHUCTEMAaTUUYECKHE TPYIIIBI OPraHU3MOB
OBojronusl 4enoBeKa. AHTPOIOJIOTHS Kak Hayka. PasButue mpencraBieHH o

MIPOUCXOKICHUH dYeJIoBeKa. MeToapl m3ydeHus aHTpororeHe3a. CXoicTBa




pa3inyus 4eJI0BeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
JBuxymue cuibl (akTopsl) aHTpornoreHe3a. HacneacTBeHHass H3MEHYMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HHU, H3TOTOBIICHHE OpYyIUN

TpyZAa, MBIIIJICHHE, PeUb

2.5

OCHOBHBIE CTaIUd M BETBU SBOJIOLMUHM YEJIOBEKA: aBCTPAIONUTEKH, YeIoBek
yMenbii, Yenmoek mnpsaMoxoisaiiuid, YenoBek HeaHAEPTaIbCKUHM, YemoBek
pa3ymHbIi. Haxonkw MCKOMAeMBIX OCTAHKOB, BPEMS CYIIECTBOBAHUS, 00JIACTh

pacripocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HHU, OpyAus

2.6

YenoBeueckre packl. OCHOBHBIE OOJIBIINE pachl: €BpPOICOUIHAs (eBpa3uiickas),
HErpo-aBCTPAJIOUIHAS (9KBaTOpHANIbHAS), MOHTI'0JIOUIHAsS (asmatcko-
amepuKkaHckas). YepThl MPUCIIOCOOIEHHOCTH MPeICTaBUTENEH YeTI0BEYECKUX pac

K YCJIOBHAM CYIICCTBOBAHUA. E,Z[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusma

OpraHu3Mbl 1 OKpyXKatolias cpeia

3.1

OKkoJiorusi Kak Hayka. 3aJadd W paslieibl dKOJOTMU. MeToJbl HKOJIOTHMYECKUX
UCCIeI0BaHUM. DKoylornyeckoe MUpoBo33peHue. Cpepl 00UTaHUs OpraHU3MOB:

BOOHAaA, HA3CMHO-BO3AYIIHAA, TIOYBCHHAA, BHYTPHUOPraHU3MCHHAs

3.2

Okonornyeckue  ¢aktopsl. Knaccudukanmss — 3KOJTOrMYECKHMX  (aKTOPOB:
abuoTHuyeckue, OMOTMYECKHE W aHTPONOreHHble. JleificTBHE 3KOIOrMYecKux

(akTOpPOB Ha OPraHU3MbI

3.3

AbuoTtnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[lpucnocoOneHuss oOpraHU3MOB K  J€MCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢akropbl. Buabl OMoTHyecKuX B3aUMOAECHCTBUN: KOHKYPEHIIMS,
XHUIIHWYECTBO, Mapa3suTU3M, MYTyaliu3M, KOMMEHcanu3M (HaxjaeOHUYeCTBO,
KBapTHUPAHTCTBO), aMEHCaIM3M, HeUTpanu3M. 3Ha4YeHHEe  OUOTHYECKUX

BSaI/IMO)leI\/JICTBI/II\/’I AJid CynI€CTBOBAHUA OPTaHU3MOB B IPUPOJHBIX COO6III€CTBaX

3.5

OKOJIOTUYECKUE  XAPAaKTEPUCTUKH  monyiasuuu.  OCHOBHbIE — IOKa3aTelH
MONYJSALMNA: YHUCICHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT,

MUT'panus. I[I/IHaMI/IKa YUCJICHHOCTH IOMYJIAIIUA U e€ peryirsanusa

COO6IH€CTBa M 3KOJIOTHYCCKHE CUCTCMBI

4.1

CoobmiecTBo opranu3mMoB — OuorieHo3. CTpPyKTypel OHOIIEHO3a: BHIOBa,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanThl. CBSI3M B

ouoIeHo3€e

4.2

Dkonoruyeckue CcuUcTeMbl (9kocuctembl). [lomsatne 00 dKocucremMe U




ouoreorieHo3e. DYHKIMOHANIBHBIE KOMIIOHEHTBI DKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muILEeBbIE) YpOBHU OJKOCHCTeMbl. [luieBble LemU U CETH.
OcHoBHbIE TIOKa3aTENIM SKOCUCTEMBI: OMOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
NUPAMUJIBI: TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBOHCTBAa 3SKOCHUCTEM:

YCTOMYMBOCTD, CAMOPETYIISIIHS, pa3Butue. CyKieccus

4.3

[TpuposHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe u X031HCTBEHHOE 3HAYEHNE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak ¢akTop ycTOWYMBOCTH d3KocucteM. CoxpaHeHHe

OuosIorn4ecKoro pazHooOpasus Ha 3emiie

4.4

Yuyenune B.W. Bepnaackoro o Ouocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocdepsl. Kupoe BemiectBo M ero ¢yHkiuu. OcobeHHOCTH OHOchephl Kak
rnobabHON sKOCUCTeMBbl. [lMHamMHueckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEHIECTB M OHMOTCOXMMHYECKHE ITHKIBI DJIEMEHTOB

(yrnepona, azota). 30HaIbHOCTE OHocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBedecTBo B Omochepe 3emin. AHTPONOTeHHBbIE M3MEHEHUsT B Ouocdepe.
['mobGanpHBIC YKOJIOTHUECKUE TIPOOIIEMBI.
OcHOBa  paIlMOHAJIBHOTO  YIPABJICHUS TPUPOJAHBIMH  pecypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/ISI OMOJIOTHH U OXpaHa NprUpOabI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. 10 knace. [Taceunux B.B., Kamenckuit A.A., Pyomnos A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. Akmnrioneproe o6mectBo «3marenscTBo
«IIpocseuieHue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Ton penaknueit [laceunuka B.B. AxkunonepHoe obiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
buonorus. [loypounsie pazpadorku. 10-11 xnaccel. ba3osiii ypoBens, [Taceunuk
B.B. lIIsenos I'.I'. E¢pumona T.M. AknuonepHoe o6miectBo «3narenscTBo

«[Ipocemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

bu6mmnorexa IJOK

Nudoypoxk

Poccuiickas 351eKTpoHHAs mIKoia
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