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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTHU TEOPETHUYECKYIO OCHOBY JUISl OMPENENICHUs] MOJIXO0I0B K (HOPMUPOBAHUIO
corepkaHusi  yyeOHoro mpenmera «buonorus»  cocTaBWiIM:  KOHLentyaidbHele nonoxkenus DdIOC COO o
B3aMMOOOYCIIOBJICHHOCTHU IIEJIEH, COJIepKaHuUs, PE3yIbTaTOB O0y4YeHUSI U TPEOOBAHUM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB,
MOJIOKEHUsI 00 OOIMX MLENSX W MPUHIUNAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeHEero oOIero
oOpazoBanusi B Poccuiickoit deepariuu, a Takke MOJOXKEHUS O crenuduke OMoJIOoruu, e€ 3HaYeHUU B MO3HAHUU JKUBOU
IPUPOJBI U OOECIICUCHUH CYIIECTBOBAHUS YejoBeYecKoro oOmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM, OIpPECICHBI
OCHOBHBIE€ ()YHKIIMH IIPOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeJCTaBICHHE O IEsAx, 00 oO0mel crpaTeruu oOydeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOydJaromuxcs cpeacTBaMu yudeOHoro mnpeamera «buomorusi», ompezenseT oOsi3aTellbHOE MPEAMETHOE COJEp)KaHHE, €ro
CTPYKTYpY, pacrpeiesieHue o pasziesiaM U TeMaM, peKOMEHIYEeMYIO MOCe0BaTEIbHOCTh U3YUCHHUSI YUeOHOTO MaTepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JJOTMKKM 00pa30BaTEeILHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

B nporpamme mo OuoNOTHM TaKkKe YUYMUTHIBAIOTCS TPeOOBaHUSA K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
NPEeIMETHBIM pe3ysibTaTaM 00y4YeHHUs B (POPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-TTO3HABATEIBHON AESATEIHHOCTH/Y4eOHBIX
JENCTBUIN 00YyYarOIINXCS 10 OCBOCHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme no 6umonorun (10—11 xmaccel, 6a30BBI YPOBEHb) peaii30BaH MPUHITUI TPEEMCTBEHHOCTH B U3YUYEHUH
Oouonoruu, 6aronapsi Y4eMy B HEW MPOCMATPUBAETCSA HAMpPABICHHOCTh HAa Pa3BUTHE 3HAHWMU, CBA3AHHBIX C () OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0O MHPOBO33PEHNUS, LIEHHOCTHBIX OPUEHTALNI JIMYHOCTHU, YKOJIOTUYECKOTO MBIIIJICHHUS, PEICTaBICHHI
0 370pOBOM 00pase >KH3HU U OepekHBIM OTHOIIEHHWEM K OKpyKaromieil mpupoaHoi cpene. [loatomy Hapsay ¢ u3ydeHuem
0OIIEONMOIOTUYECKUX TEOPUM, a TaK)Ke 3HAHMM O CTPOSCHUU KHUBBIX CHCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX IPOILIECCOB B MPOTpaMMe MO OMOJOTHUU YJEJIeHO BHUMAHHUE MCIOJIb30BAHUIO TIOJYYCHHBIX 3HAHUN B
MOBCEAHEBHOMN JKM3HU IS PEUICHUs MPUKIAJAHBIX 3a7a4, B TOM 4YHUCIE: MPOPUIAKTUKN HACJIEICTBEHHBIX 3a00JE€BaHUM
YeJI0BEeKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAaHUS OKOJOTHYECKHA I€JIECOO0PAa3HOTO TIOBEICHHUS B
OKPY’KAIOIIEH MPUPOJHON Cpelie, aHAN3a BIUSHUA XO3AMCTBEHHOM AEATEIBHOCTH YEJIOBEKA HA COCTOSIHHE MPUPOJHBIX U



HUCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHHMAHHWS K TPHUKIAJHONW HAMPaBIEHHOCTH yd4eOHOTO mpeameTa «buosorus»
MPOJUKTOBAHO HEOOXOMUMOCTHIO OOCCIICYCHHS YCIOBHH IS PEIICHHWS] OJHOW W3 aKTyalbHBIX 3aJad IIKOJBHOTO
OMOJIOrMYEeCKOro 00pa3oBaHMs, KOTOpas Mmpesanonaraet GopMUpoBaHUE Yy OOydarolmMXCs CIOCOOHOCTH aJalTUPOBATHCS K
W3MCHCHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpeaHero oOiiero oOpa3oBaHus 3aHUMAeT BaxkHoe MecTo. OHa oOecrieunBaeT GOpPMUPOBAHUE Y
oOydJarommxcs TPEACTABICHUNA O HAayYHOW KapTHHE MHUpa, paciiupseT W o0000maeT 3HAHUS O JKUBOH mpupome, e
OTJUYHUTEIIBHBIX TMPU3HAKaX — YPOBHEBOW OpPraHWU3AIMKM W JBOJIIOIHH, CO3AAET YCIIOBUS JJISA: MO3HAHUS 3aKOHOB YKHBOM
npupoabl, (HOPMHUPOBAaHUS (PYHKIIMOHAIBHONW T'PAMOTHOCTH, HABBIKOB 3J0POBOr0 M 0O€30macHOro oOpas3a KH3HHU,
HKOJIOTUYECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOW MPHUPOIC U YETIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS MMEET TAKXKE JUIS PEIICHHS BOCIMTATEIBHBIX W Pa3BUBAIONINX 3a7a4 CPEIHETO OOIIEro
oOpa3oBaHus, colMaM3aluu oOydaromuxcs. HM3yuenue Owuosoruu obecneduBaeT ycloBUs ISl (OPMUPOBAHUS
UHTCIICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX W WH(OOPMAIMOHHBIX HABBIKOB, 3CTCTHUECKOW KYJIbTYpPhI, CIIOCOOCTBYyET
UHTETpaAIUi OMOJOTUYSCKUX 3HAHWW C TIPEICTABICHUSIMH M3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (QU3MKH, XUMUU U
reorpa¢uu. Ha3BaHHbIE TOJIOKEHHS O TMpeAHa3HayeHUW ydeOHoro mnpenMera «bHOJOTHS» COCTAaBUIU OCHOBY IS
OTIpeJIEIICHHsSI TIOJIX0JI0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COIEPKAHUS, IPEJICTABIIEHHOTO B ITpOrpaMMe 10 OMOJIOTHH.

Otbop comepxanusi yueOHoro nmnpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C  MO3UIIUM
KyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyHYAIOIIHUECS JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUUMBbIE
st GOpMHUPOBAHUS 001IIEH KyJIbTYphI, OTPEEISIONME aJIeKBaTHOE MTOBEJCHUE YeJIOBEKa B OKPY KAIOIIEeH MPUPOTHOH cpejie,
BOCTpPeOOBaHHBIC B TTOBCETHEBHOM KM3HU U MPAKTUIECKOH JiesaTeIbHOCTH. Oco00e MECTO B ATOM CUCTEME 3HAHUHN 3aHUMAIOT
AJIIEMEHTHl COJACpPKaHUs, KOTOPBIE CIy’KaT OCHOBOW i (pOPMUPOBAHUS TPEACTABICHHN O COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTWHE MHpAa W IEHHOCTHBIX OPHUEHTAIMSX JIMYHOCTH, CIOCOOCTBYIONIMX TyMaHU3allUd OWOJIOTHYECKOTO
o0pa3oBaHUsI.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro Marepuaiia B IMporpaMme IO OHOJIOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTETHHBIX OCOOCHHOCTSAX KUBOW MPHUPOABI, O €€ YPOBHEBOW OpraHU3aIud U
HBOJIIOIMHU. B COOTBETCTBUYU C 3THM B CTPYKType Y4eOHOTO mpeamMera « bBHomorusy» BhIACICHBI CISAYIONNE COACPKATETHHBIC
muHun: «buonorus kak Hayka. Metoasl HaydyHOro To3HaHUA», «KieTka kak Ouosormdeckas cucreMay, «OpraHu3M Kak



Oouonornueckas cucremay, «Cucrema W MHOrooOpasue OpPraHUYECKOro MHPa», «IBOJIOLUUS >KUBOM MPUPOIBIY,
«IJKOCUCTEMBI U MIPUCYIIAE UM 3aKOHOMEPHOCTI.

Henb u3zyuenust yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJICHHE OOy4YarolIUMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHATILHON OpTaHW3allMy XUBBIX CHCTEM PA3HOr'0 paHTra W MPUOOPETEHHE YMEHUU HCIOJIb30BaTh ITHU
3HAHUS JJIs1 TPAMOTHBIX JICMCTBUM B OTHOLIEHUH OOBEKTOB KMBOM MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTimkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE OOECIEUMBACTCS PEIICHHEM
CIEAYIOIINX 3a7a4:

OCBOCHHE OOYYAIONIUMHCS CHCTEMbl 3HAHUU O OHMOJIOTUYECKHX TEOPUSIX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUINIOTE3aX, MpaBWiIaX, CIYXKaIIUX OCHOBOU JJIsi (OPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MHpA, O
METOJaX HAay4YHOTO IO3HAHUS, CTPOCHUH, MHOTOOOpa3Hu M OCOOCHHOCTSAX MKUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3aIlNW,
BBIJIAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TO3HABATEIbHBIX, WHTEJJICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
aHaJu3a JAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUY HAYYHBIX B3IJISIZOB, UJIEH W MOJIXO0I0B K U3YYCHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3aluy;

CTaHOBJIEHHE y OOydarommxcs oOmeld KyibTyphl, (YHKIMOHAIBHOW T'PAaMOTHOCTH, Pa3BUTHE YMEHUUM OOBICHITH U
OLICHUBATh SIBJICHUS OKPYXAIOIIEr0 MUpa KUBOM IPUPOJBl HA OCHOBAaHWU 3HAHWM M OIbBITA, MOJYUYEHHBIX MPU U3YYCHUU
OHOJIOTHH;

dopMupoBaHue y OOy4YaIOIMIMUXCS YMEHHUN WUIIOCTPUPOBATH 3HAUYCHHUE OWOJOTMYECKUX 3HAHUM B MPaKTUYECKON
JESITETbHOCTH YEJI0OBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEITOBEKOM JKUBOW MPHUPOJBI, HEOOXOIAMMOCTH OEpeKHOTO
OTHOIICHUS K HEH, COOIOIEHUSI STUIECKUX HOPM TIPH MPOBEACHUN OMOTOTHIECKUX HCCIICIOBAHUMH;

OCO3HAHHE IEHHOCTH OMOJIOTUYECKUX 3HAHUU JIJISl TIOBBIIICHUS YPOBHS AKOJIOTHYECKON KYIbTYPHI, 1T (DOPMHUPOBAHUS
Hay4YHOI'0O MUPOBO33pPCHMUS;

MPUMEHEHUE TNPUOOPETEHHBIX 3HAHWUM M yMEHUW B TIOBCEAHEBHOW JKM3HHM [JII OLIGHKH TIOCJIEACTBUI CBOECH
JESTENHPHOCTH 10 OTHOIIEHHUIO K OKpYyXaromehd cpejae, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOIIOACHUE MeEp
poUIAKTUKH 3a00JICBaHU.



B cucreme cpemnero obmiero obpazoBanusi «buonorusi», m3ydaemasi Ha 0a30BOM YPOBHE, SBISETCS 00S3aTENbHBIM
y4eOHBIM TIPEIMETOM, BXOSIINM B COCTAaB MPEAMETHOM 00nactu «ECcTeCTBEHHO-HAYYHbIE PEAMETHI.

Jlist u3yyenus Omosiornd Ha 6a30BOM ypOBHE CpeaHero oduiero oOpazoBanus oTBoauTtcs 68 dacos: B 10 kmacce — 34
yaca (1 gac B Hegenro0), B 11 knacce — 34 yaca (1 gac B HEACHIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktuueckass paboraNe 1. «Vcnonp3oBaHuWe pa3aIUYHBIX METOJIOB IpHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llommepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBoMcTBa OelkoB. buonoruueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuuu JaunupoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinetounas Teopust — npuMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Tpoucxoxaenne MHUTOXOHIApUN U TuiacTud. Bunbl 1actua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe CTpoeHUS KJIETOK pacTEeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢oTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢} dexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpel 1 cxembl: «Tunel nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdaza u mMutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUeCKMEe OCHOBBI Pa3MHOXEHHUST U  WHAMBUAYAIBHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeito3a. IIporiecchl, nmpoucxoasiiye Ha CTaausIX Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHMIEeKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
nIpoOyieHne, racTpyisanus, opraHoreHes. [locTamOpuonanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Pemnukauus JHK», «Mutos»,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SNIEKIeTKa MIIEKONMUTANMEro», «KapruoknHe3 B KIETKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpPOIpenapaTaxy».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWM TEeHETHKU. BKiIam poccUNCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHMS MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem.
MonoruOpuHOe CKpelMBaHWe. 3aKOH eIWHO0Opa3us THOPHIOB IIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUIECHHOMY HAaCJIEIOBAaHUIO FeHOB. HapynieHne cuerieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorametrHele W reTeporameTHble opranu3mbl. HacrnenoBaHue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npuszHaka. KonnuecTBEHHBIE M KAaYECTBEHHBIE NMPU3HAKU U HX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbBIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHHble (PaKkToOpBHl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JC€USHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meio3,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MeHUYMBOCTH», «HacinemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOopMma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yuenne MoaupUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeICKIIMU. MacCOBBIN ¥ UHAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOuHaHTHOW JIHK wu TpaHcreHHeix opranm3moB. Kierounas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. ®@. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdapuit «CenbCKOX03IUCTBEHHBIE PACTEHUS».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

OKCKypcusa«OCHOBHBIE METOAbl M JOCTHIKEHUS CEJEKIHH PACTCHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[IpeanochikKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONU JICTOMUCH, TEPEeXOaHbIe (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3IU4Ms 3MOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHu3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYypCOB, HEOIpeAesi€HHAas N3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBosironu (CTI) u e€ oCHOBHBIE MOJIOKEHMUS.

MuxkposBosorus. [lomymsiius kak eAMHUIA BUA U DBOJIOLUU.

JIBkymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M Jpeud
reHoB. M3omsus u Murparusi.

EctectBenHnbii oTOOp — HampaBisomuid  (paktop sBomroruu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U HIUOAATITAIIUH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYEecKas, IUBEpPreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecleuHalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymecTtBoBanue», «EctecTBeHHBI 0TOOPY», «MHOroo0pasue copToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuHa», «bopbba 3a cymiecTBoBaHue», «IIprUcroCOOIEHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOfelb «OCHOBHBIC HAMPABJICHUS SBOJIONHUNY», 00bEMHAS MOJETh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BJIaxHble TmpenapaTthl «Pa3Butne HacexkoMoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas padota Ne 2. «Omnucanue MpUCIOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOWOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPTraHWYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ nepuoapl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHNE, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl Hu3ydeHus aHTponoreHe3a. CXoacTtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OcCHOBHBIE CTaJIUA U BETBU JBOJIIOIIMU YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «COBpEeMEHHas CHCTEMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKkue paco».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxpoHOJOrHYecKas TaOnuia, KOJUIeKIus «DOopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII WINA KpaeBeaueCKUl My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucnocoOnenust OpraHu3MoOB K  JIEMCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mnHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTH NOMYJISIuU HHPy30puu-Tyenpkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[lomcyu€T MIIOTHOCTH MOMYJSIUNA PAa3HBIX BUOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HKOCUCTEeMbl. [IWilleBbIe 1€MW U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKUE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paIOHAIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelllas COCTaBIIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul M KOJUICKUHH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA3OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI TpeaMera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCI POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU ~YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJbTAaThl OCBOCHUS INMpeameTra «buosiorus» ITOCTUrarTCs B
€IUHCTBE YYeOHOW U BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTApIIEMy IOKOJECHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpenmera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPCHHE >KU3HECHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:



c(hOpMUPOBAHHOCTh IPAXKAAHCKON MO3UIIMU 00YUaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKe€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHITIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HBIMU YOCKICHUSMH, KyJIbTYPHBIMU IIEHHOCTIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIIGHUS] K MHEHHUIO OIMOHEHTOB MPHU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM NPUPOIBL,
nocTHKeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CYABOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoioB Poccun;

4) 3¢cTeTHYEeCKOro BOCIIMTAHMS:



ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B pPa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOIO 0JIArOMOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30MacHoro o0pasza KHU3HU
(3mopoBOe  TUTaHUE, COOJIIOJICHUWE TUTHEHUYECKUX TpPaBUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTU TMPaBWI WHIAUBUAYAJTBHOTO U  KOJUICKTUBHOIO
0€301acHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K AKTUBHOW [IE€SITENIBHOCTH TEXHOJOTMYECKOM U COLHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud | Peail30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWI0O M CaMOOOpPa30BaHHMIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTMYECKU 1eNecOo00pa3HOe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OUOJIOTHH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocucTeM, onochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO IKOJIOTHUYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKOM KYJIBTYphl Kak CpeICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHMHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS I aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTUYECKHUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYUMbIE M1 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOUIUXCS
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TCOPHS,
UCCe/IOBaHNEe,  HAOMIOJeHHe, U3MEpPEHue, OJKCICPUMEHT U  JPYrux),
YHUBEPCAJIbHbIC y4eOHbIC JIeHCcTBUSA (IIO3HABATCIIbHBIC, KOMMYHHUKATHUBHEIC,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPAMOTHOCTH W  COIIMAJIBHOM KOMIIETCHIIMM OOYyYaroIIuXcs, CIOCOOHOCTh
oOy4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXTUCITUTUTMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHWUS W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CPEIHEro OOIIeTro
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHWW 3HAHUUA NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSIX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKUE IeHCTBUSI:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JICSITCIbHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeoOpa3oBaHUI0 M NPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHbIE B XOJE€ PEHICHUS 3a/Jadyd  Pe3yJIbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCHOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOMYyCKAIOIIHNE aIbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMBIT HCIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornveckort nHPopmanuu (cxemsbl, rpauku, TUarpaMMbl, TaOIUIIbI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHSA, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 yYAaCTHUKA KOMAHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTH TBOPUYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJeBble U CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATEIbHOCTU U )KU3HEHHBIX CUTYALIUX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPUEMBI PEQIICKCUU IS ONEHKH CUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTathl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamMera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCIBHOCTH MO TMOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TPEBpaICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJIALMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE WU3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpalleHUs] PHEPIruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBbIC 3HAHUS IS OOBSICHCHHS OUOJOTHYECKHUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPHUPOJHON Cpelle, TOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHUM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHIHOTO CKpCUIMBAaHMS IS NpEJICKa3aHWus HacJIeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEpKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OWMOJIOTUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHTHI, IEMU MUTaAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBanus riaBHBIX HampaBJIECHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
ONMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SIBJICHHM, OpPraHu3aiis ¥ IPOBEICHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOTIEHHOCTU
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, MOHUMAaHUE HEOOXOJWMOCTH HCIOIb30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JA0OPATOPHBIE M MPAKTUYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM MH(pOPMAIIUU, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposbie)
n/n TeM NMPOrpamMMbl Bcero Kontpoapnpie | Hpakruieckue o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bu6anorexa IJOK
L bronorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBBIE CHCTEMBI U UX 1 bu6anorexa IIOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHYECKUM COCTaB U 3 1 bu6anorexa IIOK
CTPOCHHE KICTKH https://m.edsoo.ru/7f41c292
4 KuzneneareabHOCTD KJIIETKHA 6 1 bu6mmorexa OK
https://m.edsoo.ru/7f41c292
PasmHoxeHue u
5 WHJIUBUyaJIbHOE Pa3BUTHE 5 1 bubmmorexa HOK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnenctBeHHOCTD U 8 15 bu6anorexa [JOK
U3MEHUYNBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiuust OpraHu3MoB. 3 1 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 brbmmorexa OK
https://m.edsoo.ru/7f41¢c292



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

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KVIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
No 11/ HaumeHoBanue pa3neiioB u Komrponsmste  Mpaxrusecie (uu¢posrbIie)
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 DBOJIIOIIMOHHAS OMOJIOTHSA 9 1 bubmmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHNE U pa3BUTHE 9 1 05 bubmmnorexa [{IOK
KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY’Karoias 5 1 bubnuoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0rmiecTBa u 9 1 bu6anorexa IIOK
HKOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpems 2 Bubanorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB T10 34 5 55

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoJsinyecTBO 4acoB

Bce
ro

Konrpoasb
HbIC
padoThI

IIpakTunyec
KHe padoThl

JlaTa
HU3Y4YeH
s

JIEKTPOHHBbIE LU (POBbLIE
o0pa3oBaTe/IbHbIC PeCypChI

buomorus B
CHUCTEME HayK

05.09.

bu6anorexa IJOK
https://m.edsoo.ru/863e6122https://m.edsoo.r
u/863e632a

MeTtoabl
ITO3HAHUS
JKHUBOM
PUPOJIBI.
[IpakTnueckas
pabota Ne 1
«Hcnonp30BaHu
€ pa3JIM4YHbIX
METOJIOB MPHU
U3y4YECHUHU
OMOJIOTNYECKHX
00BEKTOBY

0.5

12.00.

bubnuoreka [IOK
https://m.edso0.ru/863e6122

buonornueckue
CHCTEMBI,
MPOLIECCHI U UX

19.00.

bu6anorexa [JOK
https://m.edso00.ru/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

U3y4YEHUE

XHUMHUYECKUMN
COCTaB KJICTKH.
Bona u
MHHEPAJIbHBIE
coyu

26.009.

bu6anorexa [JOK
https://m.edsoo.ru/863e674e

benku. Cocras
U CTPOCHHE
O€EJIKOB

03.10.

bu6anorexa [JOK
https://m.edsoo.ru/863e6b72

DepMeHTBHl —
OMOJIOTUYECKHE
KaTaJnu3aTopsbl.
JlaGoparopHas
pabota Ne 1
«3yueHnune
KaTaJIUTHIECKO
1 aKTUBHOCTH
dbepMeHTOB (Ha
npumepe
aMuiIa3bl WIn
KaTaasbl)»

0.5

10.10.

bu6anorexa IIOK
https://m.edsoo.ru/863e6b72

YrneBonsl.
JIntmi et

17.10.

bu6anorexa [JOK
https://m.edso00.ru/863e6870

Hyxknennossie
KUCIOTBL. AT

24.10.

bubnmoreka [JOK
https://m.edso00.ru/863e6d5c



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

Hcropus u
METObI
M3YyUYCHHUS
KJICTKH.
Knerounas
TEeOpUs

07.11.

bu6anorexa [JOK
https://m.edso0.ru/863e6e88

10

Kierka kak
LIEJIOCTHAS
JKUBasg CUCTEMA

14.11.

11

Ctpoenue
AYKapPHOTHYECK
OM KIIETKHU.
JlaGoparopHas
pabota Ne 2
«3yueHnune
CTpOECHUS
KJIETOK
pacTeHui,
KUBOTHBIX,
rpudoB U
OakTepui 1Mo
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenapar
ax U ux

0.5

21.11.

bubnuoreka [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru
/863e716¢C



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OIMUCAaHUCH»

12

OOMEH BeIECTB
503051
MeTa00IU3M

28.11.

bu6anorexa IJOK
https://m.edso0.ru/863e766¢

13

doTtocunTE3.
XEeMOCHUHTES

05.12.

bu6anorexa [IOK
https://m.edso0.ru/863e7c98

14

DHEPreTUYeCKu
it oOMeH

12.12.

bu6anorexa IJOK
https://m.edsoo.ru/863e7aae

15

JKuzneHnbIi
IIMKJI KJIETKH.
Jlenenue
KJIeTKU. MUTO3.
JlaGoparopHas
pabota Ne 3
«HabOnronenune
MHTO3a B
KJIETKaX
KOHYHKA
KOpeIKa JyKa
Ha TOTOBBIX
MUKpOTpenapar
ax»

0.5

19.12.

bubmuoreka [IOK
https://m.edsoo.ru/863e7dc4

16

buocunTes
oenka. Peakuus
MaTPUYHOI'O

26.12.

bu6anorexa [JOK
https://m.edso00.ru/863e796e



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

CHHTC3a

Tpancmsus — bubamnoreka [IOK
17| Guocumres 16.0L. https://m.edso00.ru/863e796e
Oenka
HexiieTounsrie
18 (bOpMBI KU3HU 23.01. Bubnmorexa LIOK
https://m.edso0.ru/863e7540
— BUPYCHI
®opmbl bubamnoreka [{OK
19 | pa3sMHOXEHUS 30.01. https://m.edsoo.ru/863e81b6https://m.edsoo.r
OpraHu3MOB u/863e831e
. but6mmoreka IIOK
20| Meiios 06.02. https://m.edso00.ru/863e7f4a
O6pa3zoBanue u
pa3BUTHE
MIOJIOBBIX
KJIETOK.
O11o010TBOpPEH
me- bubaunoreka I{OK
21 | Jlabopatopnas 05 13.02 https://m.edso0.ru/863e81b6
pabora Ne 4
«3yuenue
CTPOCHHUS
MTOJIOBBIX
KJIETOK Ha

T'OTOBBIX



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MUKponpenapar
ax»

NuauBuayansH
22 | oe ;[agngae 2002, | Duommorexa LIOK
https://m.edso0.ru/863e8436
OpraHU3MOB
I'enetuka —
HayKa O
23 H&ZJIGIICTBCHHO 27.02. Bubnmorexa LIOK
https://m.edsoo.ru/863e86f2
CTH H
U3MEHUYHMBOCTHU
3aKOHOMEPHOCT
Y HaCJIEJIOBaHUS
24 HpI/ISHaKﬂOB. 05.03. bubnmorexa [IOK
https://m.edso0.ru/863e8878
MonorubpuiHo
€ CKpellluBaHue
JlurubpuaHoe
CKpelllBaHUE.

o5 3aKkoH 12.03. bubnuoreka [IOK
HE3aBUCHMOTO https://m.edsoo.ru/863e89a4
HacJIeIOBaHUS
MIPU3HAKOB
CueneHHOE
HACJIEJI0BaHUE bubmmnoreka [JOK

26 NPU3HAKOB. 05 19.03. https://m.edsoo.ru/863e8c60

Jlaboparopnas



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

pabota Ne 5
«3yuenue
pE3yJIbTaTOB
MOHOTUOPHTHOT
ou
JTUTUOPUITHOTO
CKpEIIUBaHUs y
Jpo30(UIIBI HA
TOTOBBIX
MUKpOTpenapaT
ax»

27

I'eneTnka moma.
HacnenoBanue
IIPU3HAKOB,
CIICTIJICHHBIX C
I1OJIOM

02.04.

bu6anorexa IIOK

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

28

N3MeHUYnBOCTb.
Henacnencrsen
Has
W3MEHYHUBOCTb.
JlabopatopHas
pabora Ne 6.
N3yuenue
MOU(DHKAITHOH
HOH

0.5

09.04.

bubmmoreka IIOK

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHUYMBOCTH,
IIOCTPOECHUE
BAPUALIMOHHOT'O
pana u
BAPUALIMOHHOU
KpUBO»

29

HacnenctBenna
s
U3MCHUYNBOCTb.
JlaGopatopHas
pabota Ne 7.
«Ananus
MYyTaluu y
po30¢UIIBI HA
TOTOBBIX
MUKpOTpernapaT
ax»

0.5

16.04.

bu6anorexa IJOK
https://m.edsoo.ru/863e8efe

30

I'eneTuka
YeJoBeKa

23.04.

bubmuoreka [IOK
https://m.edso00.ru/863e8d78

31

Pe3epBHbIit
YPOK.
O06006meHHe 10
TeMe
«HacnencTBenn
OCTb U

30.04.



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

W3MEHYUBOCTD
OPraHu3MOB»

Cenekuus Kak
32 | Haykau
po1iecc

07.05.

bu6anorexa [JOK
https://m.edso0.ru/863e9214

Metoanl u
JIOCTYDKEHHUS
33 CEJICKIINHT
pacTeHui u
’KUBOTHBIX

14.05.

bu6anorexa [JOK
https://m.edsoo.ru/863e9214

buorexuHosnorus
34 KaK OTpacib

IMPOU3BOJACTBA

21.05.

bu6anorexa [JOK
https://m.edso0.ru/863e9336

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34



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

11 KVIACC

Ne KosimuecTBo 4acoB Nara DJIeKTPOHHbIE IMPPOBBIE
Tema ypoka Koutpoabusie | IlpakTuyeckue o0pa3oBaTeJIbHbIC
n/n Bcero U3YYCHUS
padoThI padoThI pecypchl
1 BOJIIOIUA U METOBI 1 04.00. bu6anorexa [JOK
e€ u3ydycHHUsI https://m.edsoo.ru/863ea20e
Hctopus pa3Butus
2 Hpell(IZ)TaBJFI)eHI/Iﬁ 00 1 11.09. Bubmmorexa [IOK
https://m.edso0.ru/863e9570
SBOJIFOIIUU
bu6anorexa IIOK
3 Mipososrows 1 18.09 https://m.edsoo.ru/863e9cle
[Monmynsums kak
aJIeMeHTapHas
eJIMHUIIA BHA U
SBOJIIOIUH.
4 Ha60p:TopHaﬂ paboTta 1 0.5 25.009. bubmioreia LIOK
https://m.edsoo.ru/863e99c6
Ne 1 «CpaBHeHnue
BHJIOB I10
MOP(OJIOTHICCKOMY
KPUTEPUIO»
BIDKYIIIAE CUIIBI
3) gﬂeM(ﬁapHHe 1 02.10. bubmuorewa LIOK
https://m.edsoo.ru/863e9dad
(baKkTOpPHI) IBOIOIHH



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

EcTtectBenHsIit 0TOOD
1 ero (popmel

09.10.

bu6anorexa [JOK
https://m.edsoo.ru/863e9ed0

PesynbraTer
ABOJIIOLUU:
MIPUCTIOCOOIIEHHOCTh
OpraHu3MOB U
BUI000pa3oBaHueE.
Jlaboparopnas pabota
No 2 «Onucanue
PUCTIOCOOJIEHHOCTH
opraHusma u e€
OTHOCHUTEIBHOTO
XapakTepar»

0.5

16.10.

bu6anorexa IJOK
https://m.edsoo.ru/863e9fde

Hampasnenus u nytu
MaKpO3BOJIOLIUH

23.10.

bu6anorexa IIOK
https://m.edsoo.ru/863e9cle

Heob6parumocTs
IBOJTIOIIHA

06.11.

10

Uctopus xu3Hu Ha
3emiie 1 METOMbI €€
W3YyUYCHHUS

13.11.

11

I'nnore3nl
MIPOUCXOKACHUS
KU3HU HaA 3emuie

20.11.

bu6anorexa [JOK
https://m.edso0.ru/863ea5a6

12

PasButue xu3Hu Ha

27.11.

bubnmoreka [JOK



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

3emuie 1o 3paM U
EpPUOAAM

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

OcHOBHBIE 3TaIlbI
HBOJIOIINU
pPacTUTETHHOTO U
’KUBOTHOTO MHpA.
[Ipaktuueckas pabora

bu6anorexa IJOK

1 : 4.12.
3 Ne 1 «3yuenue 05 0 https://m.edsoo.ru/863ea8bc
HCKOITa€MBbIX
OCTaTKOB PAaCTCHUH U
’KUBOTHBIX B
KOJUICKIIHSIX)
C
14 C;;imeHHaﬂ 11.12 bu6anorexa IIOK
o https://m.edso00.ru/863ea48e
OpraHUYeCcKoro Mupa
15 OBOJIIONMA YeI0BEKa 18.12 but6mmoreka IIOK
(aHTpomorenes) o https://m.edso0.ru/863eac2c
16 ,(Z([iis;(m(})/mn)e CHIEt 95 .19 bubmmoreka [JOK
TOPBI A2,
P https://m.edsoo.ru/863ead44
aHTpoIIOreHe3a
17 OCHOBHBIE CTaIUU 15.01.
ABOJTIOIMH YEJIOBEKa
18 UYenoseueckune pacsl U 99 01. bubnuoreka [JOK

MIPUPOIHBIE

https://m.edso0.ru/863eaea?



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

azganTannuy 4€JI0OBCKa

19

PesepBHbIi ypoOK.
O06o006111eHNE IO TEME
«B0O3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emiie»

29.01.

20

DKoJIorus Kak HayKa

05.02.

21

Cpenbl oOutanus u
DKOJIOTHYECKHE
dakTopsl

12.02.

bu6anorexa IIOK
https://m.edsoo.ru/863eafec

22

AOHoTHYECKHE
bakTophI.
JlaGoparopnas pabota
Ne 3.
«Mopdonorudeckue
0COOEHHOCTH
pacCTEHHH U3 Pa3HbIX
MECT OOUTaAHUS.
Jlabopatopnas pabota
Ne 4. «Brniustnue cBerta
Ha POCT U pa3BUTHE
YEPEHKOB KOJICYyCa)

0.5

19.02.

bubnuoreka [IOK
https://m.edsoo.ru/863eb10e

23

buornueckue
dakTopsl

26.02.

bu6anorexa [JOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKHE
XapaKTEePUCTUKHU
MOMYJISILUU.
[Ipaktuueckas pabora
Ne 2 «Ilopcuér
IUIOTHOCTH
HOMYJSUN pa3HbIX
BUJIOB PACTECHUW»

0.5

04.03.

25

CooO1iecTBa
OpraHU3MOB —
OHOILIEHO3

11.03.

bu6anorexa IIOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTUYECKHUE
CUCTEMBI
(9KOCHUCTEMBI)

18.03.

bu6anorexa IIOK
https://m.edsoo.ru/863eb46a

27

OCHOBHEIE
[IOKa3aTean
9KOCHUCTEMBI.
OKOJIOrHYeCcKHue
nupamubl. CBOMCTBA
SKOCHCTEM.
Cykueccus

01.04.

bubnuoreka [IOK
https://m.edsoo.ru/863eb5fa

28

[Ipuponusie
3KOCUCTEMBI

08.04.

29

AHTpOIIOT€HHBIE
3KOCUCTEMBI

15.04.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30

buocdepa —
riio0aibHas
YKOCHUCTEMA 3EMIIU

22.04.

bu6anorexa [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYILECTBOBAaHMUS
ounocdepnl

29.04.

bu6anorexa [JOK
https://m.edsoo.ru/863ebd16

32

YemoBeyecTBo B
ouocdepe 3emau

06.05.

33

CocylecTBOBaHUE
PUPOJIBI U
YeJioBeYeCTBa

13.05.

bu6anorexa IIOK
https://m.edsoo.ru/863ebale

34

Pe3epBHBIi1 ypOK.
O00011IEHNE TEMBI
«Coo01iecTBa u
9KOJIOTHYECKHE
CHCTEMBI»

20.05.

OBILEE KOJIMYECTBO

YACOB I1O ITPOTPAMME

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O INTPOLUECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus / [laceunuk B.B., Kamenckuit A.A., Py6nioB A.M. u npyrue /Ilox pen. [laceunuxa B.B., AkiimonepHoe o011ecTBo
«M3narenscTBO «lIpocBemenue»

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Tlox pen. [laceunuka B.B., AkunonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metoaudeckoe nocooue/Ilaceunux B.B., AkiimonepHoe o61iecTBo uznarenbeTBo "lIpocBemenue.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://lwww.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://bioll-vpr.sdamgia.ru/
MNOSICHUTEJBHAS 3AIIUCKA

VYuebublii mpeamer «buonorus» yrinyonéHHoro ypoBHsS usyueHust (10—11 kmaccel) sBIsieTcs OJHMM M3 KOMIIOHEHTOB IpeAMETHOH obiacTu
«EctecTBeHHO-HayuHble peameTby. CornacHo nonoxenusm GI'OC COO npodunbHble yueOHbIE TPEIMEThI, H3y4aeMble Ha yriyOJIEHHOM YPOBHE, SBJISIOTCS
cnocoboM nud¢epeHanuy 00yuyeHus: Ha YpOBHE CpeiHero oouiero o0pa3oBaHMs M MPU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM O OLIUM,
CpeAHHUM OOIIMM, CpelHUM IMpo(decCHOHATbHBIM M BBICIIMM OOpa3oBaHueM. B To jxe BpeMs KaXIbpli U3 3TUX Y4YeOHBIX MNPEIMETOB JOJDKEH OBITh
OpUEHTUPOBAH Ha MPHOPUTETHOE PELICHHE 00pa3oBaTeIbHbIX, BOCIMTATENILHBIX U Pa3BUBAIOIIMX 33J[ay, CBA3AHHBIX C MpodopueHTanuel oOyyaromuxces
CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOW 00JacTH HAydHOTO 3HAHMs, CBS3aHHOTO C OWOJOrHed, MEIMIMHOMN, 3KOJOTHeH, MCUXOJOrued, CropToM HIIH
BOEHHBIM JIEJIOM.



[Iporpamma no yae6HoMy npeamety "buosnorus" naér nmpeacraBieHne o LEIH U 3a1adax U3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, ONpeaeseT 00s3aTenbHoe (MHBApUAaHTHOE) MPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYPUPOBAaHUE 10 pa3feliaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEH/IyeT IMOCIIE0BaTeIbHOCTh U3yUeHUsI YUeOHOTO MaTepuasia ¢ Y4ETOM MEKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JJOTHKH Y4eOHOTO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 0Oydatommxcs. B nmporpamme 1mo OHOJIOTHH peaTr30BaH MPUHIMIT TPEEMCTBEHHOCTH C U3YUEHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO
oOuiero oOpas3oBaHus, Oiarojgaps 4YeMmMy IPOCMATPUBAETCS HANPABJIEHHOCTh Ha MOCIEAYIOUIEe pa3BUTHE OMOJOTMYECKMX 3HAHUM, OPUEHTHPOBAHHBIX Ha
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTMUECKOTO MBIIIJICHHS], PEJCTAaBIEHUI O 3J0pOBOM 00pa3e KU3HM, Ha BOCIUTaHUE OEpPeKHOTO
OTHOIIECHUS K OKpY)Karollled mpupoAHOH cpene. B mporpaMMe mo GMOJOTHU Takke MOKa3aHbl BO3MOXKHOCTH ydeOHOro npeamera «buonorus» B peann3anuu
tpeboBanuit ®I'OC COO k mIaHUPyEeMbIM JIMYHOCTHBIM, METANPEAMETHBIM U NMPEAMETHBIM pe3ysibTaTaM 00y4eHHs U B (OPMHPOBAHUM OCHOBHBIX BHU/IOB
y4eOHO-TT03HABATEIIFHON JEATEHFHOCTH 00yJaIOMIUXCs TI0 OCBOCHUIO COJIEpKaHuUsI OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CpEHETO 00I11ero 00pa3oBaHusl.

VYueoOnnpiii npeamet «buosiorus» Ha ypoBHE CpemHero o0mero oOpa3oBaHMs 3aBeplIacT OMOJOTHYecCKOe 0Opa3oBaHME B INKOJIE U OPUEHTHPOBAH Ha
pacImperue U yriyojieHne 3HaHUi 00yJaroImuXcsi O )KUBOK MPHUPOJIE, OCHOBAX MOJICKYJSIPHOW M KJIETOYHOUW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHS,
TeHETUKH, CEIEeKIMH, OMOTEXHOJIOTUH, SBOJIIOIIMOHHOTO YUE€HHUS U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriyOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha MOJrOTOBKY OOydarolmuxcs K MOCIEIYIOMIEMY MOJIYYEHUIO
Ouosoruuyeckoro o0Opa3oBaHMs B By3aX M OpraHU3alUsAX cpenHero mnpodeccuoHaibHOro oOpazoBaHus. OCHOBY €ro COJAEp)KaHHUS COCTaBIsIET CHUCTeMa
OMOJIOTMYECKUX 3HAHUI, MOJIyYEHHBIX MPU U3YyUYEHUU OOYyYaIONIMMHCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX pPa3AesioB OMOJIOTMHM Ha YpOBHE OCHOBHOTO
obmero ob6pazoBanus, B 10—11 kiraccax 3TH 3HaHHS TOJYYalOT pa3BUTHE. Tak, paclIMpeHbl U yriIyOlIeHbl OMOJIOTHYECKUE 3HAHUS O PACTCHHSX, KUBOTHBIX,
rpubax, OakTepusX, OpraHu3Me ueloBeKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HM, JOTIOJHUTENIBHO BKJIIOYEHBI OMOJOTHYECKHE CBEACHUS MPUKIAJAHOTO U
MIOMCKOBOTO XapaKTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI JUIsl MOcienymoomero BbiOopa mnpodeccuu. Bo3moxkHa Takke HWHTErpamus
OMOJIOTMYECKUX 3HAHUIN C COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOJIyYEHHBIMHU 00Y4aIOIIUMUCS TIPU U3YYeHUU (PU3UKU, XUMUH, Feorpa@uu U MaTeMaTUKH.

CtpykTypa mporpamMmbl 1Mo ydyeOHoOMY mpeamery "buosorus" oTpa)xaeT CHCTEMHO-YPOBHEBBIM M ABOJIOMMOHHBIN MOAXOJBI K M3Yy4EHHUIO OMOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3alliH, SBOJIIOLIMKA OPraHUYEeCKOro MHUpa Ha
3emiie, coxpaHeHHUs] OMOJIOTHYECKOTO pa3HooOpasus riaHeTsl. Tak, B 10 kjacce u3ydaroTcss OCHOBBI MOJICKYIISIPHOM U KJIETOYHON OWOJIOTHH, YMOPUOJIOTUH U
OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEIEKINH, OMOTEXHOJIOTMH U CUHTETUYECKOW OMOJIOTHH, aKTYaIU3UPYIOTCS 3HAHUSL 00yJaroMuXcsi M0 OOTaHUKE, 300JI0THH,
aHatoMuu, ¢pusnosoruu yenoseka. B 11 knacce uzyuarorcs 3BOTIOIMOHHOE YU€HUE, OCHOBBI SKOJIOTHU U y4eHHe 0 Orocdepe.

YueOusplii npeamer «buonorus» mpu3BaH 00eCNEeYUTh OCBOCHHE OOYYaroIIMMHCS OUOJIOTMYECKUX TEOPHUH M 3aKOHOB, HEH, MPUHLMIOB M TPaBUI,
JeKalIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, 3HAHUM O CTPOEHHMH, MHOTO00Opa3uu U OCOOEHHOCTSX KIETKH, OpraHu3Ma,
MOMYJSIIIAK, OHOIEHO3a, AKOCHCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JOCTHIKEHHUSX, COBPEMEHHBIX HCCIEAOBAHUAX B OHOJOTHH, MPUKIATHBIX acCTeKTax
OnosIoTNYecKUX 3HaHUMU. J{J1s1 pa3BUTHS U MOJAEPIKaHUS HHTEpeca 00yJaronuXcsl K OMOJIOrMH Hapsdy CO 3HAYUTEIbHBIM 00bEMOM TEOPETUYECKOI' 0 MaTeprana
B COJEP)KaHUU MPOrpaMMbl 10 OHOJIOTHU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHMS W PA3BUTHUS TOW WM MHOW 00JIacTH OMOJIOTHH, BKJIAJIOM
OTEYECTBEHHBIX U 3apyOe)KHBIX YUEHBIX B PEIICHNUE BaXKHEHIINX OMOIOTHYECKUX U HKOJIOTHUECKUX POOIIeM.



Lenb u3zyuenus yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoBHE — OBIJIAJIeHUE OOY4YaIOUIUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIbHON
OpraHM3aIuy JKUBBIX CHCTEM Pa3HOTO paHra M MPUOOPETCHHE YMEHHH WMCIOJIh30BaTh ATH 3HaHUWS B (OPMHPOBAHMHM HHTEpPECAa K ONMPEACIEHHOW O OJacTH
podecCHOHABHOM IEATEIIBHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WA K BRIOOPY Y4EOHOTO 3aBeICHUS ISl TPOJOJDKCHHS OMOJIOTHY €CKOT0 00pa3oBaHMsI.

JloctrxeHue nenu u3ydeHus yueoHoro npeamera «buosorus» Ha yriayoa€HHOM ypoBHE 00ecIieUMBaeTCs PEIICHUEM CIIETYIOIINX 3a/1ay:

OCBOEHHE OOYyYaIOUMMUCS CHCTEMBl OHOJIOTMYECKUX 3HAHHWM: OO0 OCHOBHBIX OHOJIOTMYECKHUX TEOPHSIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTAX M TMpaBUJaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KApTHHY MHUpPa; O CTPOEHUH, MHOTO00pa3uu M OCOOEHHOCTAX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOMYJISIUs, BHUJ, OMOreoleHo3, Ouocdepa); O BBIAAIOIIMUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B
O1OJIOrUH;

03HAKOMJICHHE OOYYarONIUXCsl C METOJaMH TO3HAHUS KUBOW TPHUPOIBI: MCCICIOBATEIHCKUMHU METOJAaMU OHOJIOTUUECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHSI, TCHETUKHU U CEJICKIINU, OMOTEXHOJIOTMH U CHHTETHYECKONW OMOJIOTHH, TaJI€0 HTOJIOTHH, SKOJIOTHHN);
METO/IaMU CaMOCTOSITEJILHOTO TIPOBEACHUS OHOJOTMYECKHX HCCIENOBaHUI B J1abopaTopuu M B Tpupoie (HaOitoJeHHe, H3MEpEHHE, SKCIEPUMEHT,
MO/IETUPOBAHNUE);

OBJIAJICHUE OOYYAIOIIMMUCS YMEHUSIMH: CAMOCTOSITEIFHO HAXOJUTh, aHATM3UPOBATH M HCIIOJIH30BaTh OHMOJIOTHUECKYIO WH(OOPMAIMIO; TOJIH30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTHEH M CHMBOJIMKOW; YCTaHaBIMBATh CBS3b MEXIY Pa3BUTHEM OMOJIOTMHM M COLIMAIbHO-’KOHOMUYECKHMMH U SKOJIOTMYECKUMU
npoOieMaMH 4eJ0BEYECTBA; OLICHUBATh MOCIEICTBUS CBOEH NEATENIbHOCTH MO OTHOLIEHHUIO K OKpY)Karolled MPHUpPOIHOH cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0 OKPYKAIOMIMX JII0/IeH; 0OOCHOBBIBATh M COONIIOAATh MEphl MPOGUIAKTUKH WHGEKIIMOHHBIX 3a00JICBaHWM, MpaBWia TOBEACHHUS B TMPUPOJE U
obOecnieueHrs 0e30MacHOCTH COOCTBEHHOH >KU3HEAEATEILHOCTH B YPE3BBIYAMHBIX CUTYalUSX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HayYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Yy OOYYAIOMINXCS MHTEIJIEKTYalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTHM, pEIIaeMbIMU €10 MpoOJieMaMu, METOJO0JIOTHEeH OHOJIOTHYECKOr0 MCCIEA0BAHUS, IPOBEICHUS SKCIEPUMEHTAIBHBIX
UCCIIeIOBaHUM, pelieHus: OMOJI0rMUYecKUX 3a1a4, MOJCIUPOBAHMS OHOJIOTHYECKIX 0OBEKTOB U IMPOLIECCOB;

BOCITUTaHHE y OOYYarOIIMUXCSl 1IEHHOCTHOTO OTHOIICHHS K XUBOM MPHUPOAE B IEJIOM U K OTICIbHBIM €€ 00beKTaM U SBICHUSIM; (popMHpOBaHHE
HKOJIOTMYECKOM, FTeHETHYECKON rpaMOTHOCTH, OOIIEH KYJIbTYphI IOBEICHUS B IPUPO/IC; HHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;

nproOpeTeHne 00yJaroIMMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIb30BaHUH (COOMI0ACHHE MPaBUJI IOBEICHUSI B IPUPOJIE, OXPAHbI BUJIOB,
sKOCUCTEM, OHoc(hephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/J0POBBS OKPYKAIOLIUX JIOJIeH (coOmoaeHus Mep mpoduiakTuku 3a00JieBaHni, oOecreueHne
0€30MaCHOCTH JKU3HEICATEIbHOCTH B UPE3BBIUAHHBIX CUTYAIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJOTHYECKUX 3HAHUIMA
Y YMEHHUU B NTOBCEHEBHOW KU3HU;

CO3J]aHHME YCIIOBUU JJIsi OCO3HAHHOTO BHIOOpA OOYYArOMIMMHKCS WHAMBUAYAIbHON 00pa3oBaTeNbHON TPaeKTOPHH, CIIOCOOCTBYIOIIEH MOCIEIYIOMIEMY
npodeccnoHaIbHOMY CaMOOIIPEIEICHHIO, B COOTBETCTBUU C MHAWBUIYaTbHBIMUA HHTEPECAMU U MOTPEOHOCTSAMH PETHOHA.



OO1ee YncIo 9acoB, OTBEACHHBIX Ha M3ydeHHE OMOJIOTHH Ha YIITyOJICHHOM YpOBHE CpeaHero oomiero oopasoBanus, cocrapiser 204 yaca: B 10 kmacce —
102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henenio).

OT10o0p opraHM3aMOHHBIX (POPM, METOJOB U CPEACTB 00ydeHUsI OHMOJOTHH OCYHIECTBISETCA C YUETOM CIeUM(UKN €ro COJCpPKaHUs U HANPaBJICHHOCTH
Ha MPOJI0JDKEHUE OMOJIOrMYECKOT0 00pa30BaHusl B OPraHU3alUsAX CPEIHETO MPO(PECCHOHATHFHOTO M BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNIbHBIM YCIIOBHEM IIPpU OOydyeHUU OMOJOTMHM Ha YriyOJE€HHOM YpOBHE SIBJSIETCSI NPOBEACHHE JTAOOPATOPHBIX M MpakThyeckux padoT. Takxke
y4acTHe 00Yy4JaroMIMXCs B BHITIOJTHEHUH MPOEKTHBIX M Y4€OHO-HNCCIIE0BATENILCKAX paboT, TEMAaTHKA KOTOPBIX OMPEEISETCS YIUTeIeM Ha OCHOBE HMEIOIIHXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHIA.

COILEP KXAHUE OBYYEHUA

10 KJIACC
Copep:xaHue porpaMMsbl, BbIZIEIEHHOE KYPCU80M, HE BXOJUT B IPOBEPKY rocynapcTBeHHON ntorooit arrecrauuu (I'MA).

Tema 1. buojiorust Kak HayKa
CoBpemeHHast OMoJyorusi — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3Butus Ouosnoruu. buosornyeckue Haykd M H3ydaeMble UMU HPOOJIEMBI.

®dynnamMeHTaIbHbBIE, IPUKIIAIHBIC U TIONCKOBBIC HAYYHBIE HCCIICIOBAHUS B OMOJIOTHH.
3HavyeHre OMOJIOTHH B (JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAydHOU KapTuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Onoorueid. 3HauyeHue OHOJIOTHH

B HpaKTH‘ICCKOﬁ JCATCIIBHOCTH YCJIOBCKA: MCIHUIINMHE, CCJIbCKOM XOBHI)'ICTBG, IMPOMBIIIIJICHHOCTH, OXpAaHE ITPUPOBI.

JdemoHcTpauuu
[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I. Mengens, B. 1. Bepnaackuii, U. I1. [1aBnos, U. U.

Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®@. Kpuk, /1. K. benses.
Ta6muub! u cxembl: «CBsI3b OMOJIOTHH C IPYTUMU HayKaMuy, «CUCTeMa OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cCTeMbI U MX H3YYEeHHE
XuBple cucreMbl Kak HpeaMmeT u3ydeHus Ouosnoruu. CBOWCTBA JKUBBIX CHUCTEM: €AMHCTBO XMMHUYECKOI'O COCTaBa, JAUCKPETHOCTb U LIEIOCTHOCTb,

CJIOKHOCTDB U YIIOPAAOUYCHHOCTD CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTaHHu3alua, CaMOBOCIIPOU3BCACHUEC, PA3APAKUMOCTh, H3MCHUYUBOCTL, POCT U Pa3BUTHUC.

ypOBHI/I OpraHu3anu JXHUBBIX CHCTCM: MOJ'IGKy.TIHpHBIﬁ, KJ'ICTO‘IHLII‘/'I, TKaHeBHﬁ, OpFaHI/I?»MCHHHﬁ, HOHYHHHHOHHO'BHHOBOﬁ, 3KOCHCTEMHBIHN
(6I/IOFCOI_[CHOTI/I"ICCKI/II\/'I), 61/100(1)6pr1171. Hpoueccm, MMPpOUCXOAAINNEC B KHUBBIX CUCTEMaAX. OcHOBHBIC IIPU3HAKU KUBOTO. Kuznp Kax (1)0pMa CYILICCTBO BAHUA
MaTCepuu. HaYKI/I, N3Y4Yaromue KUBBIC CUCTEMbI Ha PA3HBIX YPOBHAX OpTraHU3alllN.

I/ISYLIGHI/IC J)KMBBIX CHCTEM. MeToanl OHOJIOTHYCCKOU HayKH. Ha6JHOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, CHUCTCMATHU3alUA, MCTaaHAIU3. Ilonstue o
3aBHCHUMOI M HE3aBHCUMOU r[epeMeHHoﬁ. HHaHI/IpOBaHI/Ie SKCIICpUMCHTA. IloctanoBka u IMPpOBCPKa THUIIOTEC3. HyneBaﬂ runore3a. [lonsaTue BBI60pKI/I u eé
HOCTOBCPHOCTD. P3.36p00 B OMOJIOTMYECKUX JaHHBIX. OI_ICHKa JOCTOBCPHOCTH IMOJYUCHHBIX PC3YJIbTATOB. HpI/I‘-II/IHBI HCKAKCHUA PE3YJIbTATOB SKCIICPUMCHTA.
IloHsATHE CTAaTUCTUYECKOIO TECTA.



JdeMoHcTpauuu

Tabmuuer 1 cxembl: «OCHOBHBIE TNPHU3HAKU KU3HWY», «buomormdeckue cucrembl», «CBOWCTBA KUBOW MaTepuu», «YPOBHU OPraHU3ALUU IKHBOU
npupos, «CTpoeHue KUBOTHOM KIeTKH», « TKaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOro opranmn3May, «buoreorenosy, «buocdepay, «Metoapl
U3YYEHUS KUBOM MPUPOABI».

ObopynoBanue: 1aboparopHoe 000pyIOBaHHE JJIsl TPOBEACHUS HAOTIOICHUH, U3MEPEHHM, SKCTIEPUMEHTOB.

IIpakTnueckas padora «/cnosp30BaHue pa3INYHBIX METOI0B IIPU U3YUEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Krnerka — cTpykrypHO-hyHKIIMOHANIBHAS eMuHULA )kuBoro. Mctopus oTkpeiTus kinetku. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. llneiinen, P. Bupxos). OcHOBHBIE M0JI0KEHHSI COBPEMEHHOM KIETOYHOI TEOPHH.

MeToapl MOJIEKYASIPHON M KJICTOYHOW OHMOJIOTHH: MHUKPOCKOMHS, Xpomatorpadus, 37aeKTpodope3, METOJ MEYECHBIX aToOMOB, HU(epeHIIHaTbHOE
HeHTpUpyrupoBaHue, KyJIbTUBUPOBAHHUE KIETOK. M3yuenue guxcuposannvlx Kiemok. INEKTpoHHasE MUKpockonus. Kougoranovnas muxpockonus. Bumanvroe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [1IBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmuip! u cxembl: «CBETOBOM MUKPOCKOID, « DIEKTPOHHBI MUKPOCKOID», «MICTOpHS pa3BUTHS METOJIOB MUKPOCKOTTHIY.

O6opynoBaHue: CBETOBO MUKPOCKOI, MUKPOTIpENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEePHAIbHBIX KJIETOK.

IIpakTHyeckasi padora «/3yueHue METOAOB KIETOYHOW Owmosioruum (xpomarorpadus, snekrpodopes, muddepeHnuanpbHoe eHTpUudyrupoBaHue,
[TLIP)».

Tema 4. XuMuveckasi oprann3anus KIeTKH

XHUMHYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Bosa u €€ poib Kak pacTBOPUTENIS, PEareHTa, y4acTUE B CTPYKTYPHUPOBAHUHU
KJIIETKH, TeTUIOperyisiiui. MuHepanbHble BEUIECTBa KJIETKU, UX OHoJiornyeckas posib. Posib KATHOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BeliecTBa KiIeTku. buonoruueckue nomuMepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeTKOBOM Mosiekyinbl. [lepBuunas
CTpyKTypa Oenka, mHenTuaHas CBs3b. BTopuuHas, TpeTuuHas, ueTBEepTUYHas CTPYKTyphl. JleHatypamwus. CpoiictBa OenkoB. Kmaccudukanus O6enxos.
buonoruueckue pynxium 6enxoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapupl, Iucaxapujibl, OJUrocaxapuabl U nojucaxapuabl. OOummil mian cTpoeHus U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB.
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl. I'mapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus mununos. Tpurnuuepunsl, ¢ocoaunuisl, BOCKH, cTepouisl. buonormueckue
¢bynkuuy munuaoB. O6mmue cBoiCTBa OMOJIOTMYECKHX MEMOpPaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, OJYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. IHK u PHK. Ctpoenue nyknenHoBbix kucioT. Hykneoruast. Ipunnun kommiementapHocty. [IpaBuio Yapragda. Ctpykrypa
JHK — nBoitnas cnmpans. Mectonaxoxaenue u ouonorndeckue Gynknuu JJHK. Bunet PHK. ®ynkimuu PHK B kietke.



Crpoenne mosekyinsl AT®. Makposprudeckue cBsi3u B Mosiekyine AT®. buonoruueckue pyakmun ATD. BoccraHOBICHHBIE TEPEHOCYUKH, UX (DYHKII MK
B KIIeTKe. /{pyeue nyxkneozuompugpocgpamor (HT®@). Cexksenupoanue JJHK. Memoowvl cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHass OMOJIOTHS: OMOXMMHYECKUE W OMO(U3MYECKHE MCCIICOBAHMS COCTaBa W MPOCTPAHCTBECHHOW CTPYKTYpBI OMOMOJIEKYN. Modenuposanue
CMpPYKmMypol U QYHKYULl OUOMONEKYI U UX KOMNIeKc08. KomnviomepHulil Ou3aiin i Opeanudeckuti CuHme3s OUOMONEKY U UX HENPpUPOOHLIX AHATLO208.

JdeMoHcTpauuu

[Moptpertsr: JI. Tomunr, [x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnipenereHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU NIPUPOIe», «PactipeneneHne XuMHUECKUX JIEMEHTOB B )KMBOUW MTPUPOIEH.

Tabmuipsr u cxembl: «llepuognueckas Tabmuna XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue MOJIeKylbl BOJIbl», «BemiecTtBa B cocTaBe OpraHU3MOBY,
«CtpoeHne Mosekyibl Oenka», «CTpykTypbl OenkoBOil MoyeKynbl», «CTpoeHHEe MOJEKyd YriaeBoJoB», «CTpoeHue MOJeKyn JUNuAoB», «HykienHoBble
KHCIIOTBD, «CTpoeHne MoJeKysibl ATOx.

O6opynoBaHue: XUMUYECKas IOCyJia U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxkeHHe OETKOB C MOMOIIBIO KAYeCTBEHHBIX PEAKITUI.

JlaGoparopHas padora «VccnenoBaHne HyKJIEMHOBBIX KUCIIOT, BBIICICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tunsl KI€TOK: 3yKapuoTHUecKasi U nmpokapuoTrdeckasi. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHuUs KIETKH.

CtpoeHne mpoKapuOTHYECKOW KiIeTKU. Kierounas creHka Oaktepuid u apxeil. OCOOGHHOCTH CTpPOCHHUS TeTepoTpodHON U  aBTOTPOhHOM
MPOKAPUOTHYECKUX KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u (hyHKIHMOHHUpPOBaHHE JdyKapuoTHyeckoil kieTku. [Inmasmatmueckass MmemOpana (minazManemma). CTpyKTypa IJIa3MaTHYecKOW MeMOpaHbl.
TpancnopT BemiecTB 4yepe3 Mmia3MaTHIecKyr0 MeMOpaHy: naccuBHbIN (muddysus, ooneru€nnas nudy3us), aKTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpa"cnopt). I[lomymponunaemocts memOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHIOLMTO3: MHUHOLUTO3, (Garomuto3. Dk3ouuTo3. KieroyHas creHka.
Crpykrypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Huromnasma. [{urozons. utockener. [Bmwkenue nuutomiasMel. Opranousl kietku. OnHoMeMOpaHHbIE OPraHOU bl KIETKH: HJIOTIA3MAaTUYECKasi CeTh
(BIIC), anmapar ['onabmKuy, TM30COMBI, UX CTpOeHHE U GYHKIHMU. B3auMOCBs3b 0 JHOMEMOPAHHBIX OPraHOUIOB KIETKU. CTpOeHHE IPaHyISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxkoé ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmaaxuil (arpaHynasipHbBIN) 5HIOMIa3MaTHYECKHA
petukynym. CekpetopHass Qynkuusa anmapata [ompmxu. Moouguxayus 6enkoe 6 annapame Ionvoocu. Copmuposka 6Genxos 6 annapame Ionvodicu.
Tpancnopt BewiecTB B KiieTke. Bakyosn pactutenbHbIX kKiaeTok. Knerounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOU/IbI KJIETKU: MUTOXOHJIPUH, MIACTUABL. IIpoucxoscoenue mumoxonoputi u naacmuo. Cumouozcenes (K.C. Mepeosckosckuii, JI.
Mapeynuc). Ctpoenrie U GYHKIIMH MUTOXOHIpUMA  TuiacTu. [lepBUyHbIe, BTOPUYHBIE U CIIOKHBIE TUIACTUABI (POTOCHHTE3UPYIOMIUX IYKAPUOT. XJIOPOILIACTHI,
XpOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHUI.



HememOpannsie opraHouabl kinetkun CTpoeHne W (QYHKIMH HEMEMOpAHHBIX OPraHOMAOB KIETKH. PubOocombl. [lpomeswcymounvie puramenmeoi.
MukpouiaMeHTsl. Akmunosvie MUuKpoguiamenmol. MbIIIEUHBIE KICTKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpoTpyOouku. KieTounsrit
ueHTp. CTtpoeHue U ABWKEHUE >KTYTMKOB M pecHUYeK. MUKpoTpyOouku nurorasmsel. LleHtpuons. benku, accoyuuposannvie ¢ MUKpo@uiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. OGonouka sijipa, XpOMaTHH, KAPUOILIIA3Ma, SAPBIILIKH, UX CTpOeHUE U QYHKUUU. S nepHbIi 0eaKoBbIM MaTpHuKC. [IpocTpaHCTBEHHOE pacmonoKeHne
XpoMOCOM B UHTep(hazHOM sizipe. Dyxpomamun u 2emepoxpomamur. belku XpomMaTMHAa — TUCTOHBI. Junamuka s0epHou 00onouku 6 mumo3se. HoepHulil
mpauncnopm.

Kinerounsie BrimtoueHusi. CpaBHUTENbHASI XapaKTEPUCTHKA KIIETOK 3YKApHOT (PACTUTEIHHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpauuu

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuiper u cxembl: «CTpoeHHE SyKapUOTHUECKOM KieTKn», «CTpoeHHe >KUBOTHOM KieTKn», «CTpoeHHe pacTHTENbHOM KieTku», «CTpoeHue
MHUTOXOHIPUWY, «Aapoy», «CTpoeHne NpOKapUOTHIECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpenapaThl OaKTepUaIbHBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3JIMYHbIX OPTraHU3MOB.

IIpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHOW MEMOpaHBI.

JlaGoparopHas padora «VccnenoBanue mia3mMoliv3a 1 JenIa3MoJIn3a B pACTUTENbHBIX KIETKAX.

IIpakTHyeckas: padora «/3yueHue qBUKEHNS IUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMpeBpalleHne SHEPruM B KJIeTKe

AccUMWIALNS U JUCCUMIIIALMS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEleCTB: aBTOTPOGHBIA M reTepoTpodHbIA. YyacTue Kuciopoia B
0OMEHHBIX Mpoleccax. JHepreTudeckoe obecreyenne kieTku: npespaiieHne AT® B oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapaKTep PeaKIfil KIeTOYHOrO
MeTtabonau3zma. OepMeHThl, UX CTPOCHHUE, CBOICTBa U MexaHu3M JeiicTBus. Kopepmentsl. OTianuns GpepMEeHTOB OT HEOPraHUYECKUX KaTaau3atopoB. berku-
aKTUBATOPBI M OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKLUN OT PAa3IHUHBIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. DOTOCHHTE3. AHOKCUSeHHbIU U OKCUceHHblll homocunme3 y daxmepuil. Ceemocodbuparoujue
nuUeMeHmbl U NUSMeHmbl peakyuonHo2o yeumpa. Ponb xjaopormnactoB B mpouecce GotocunTe3a. CBeroBas u TeMHOBast Gpa3pl. Pomoodvixanue, Cs., Cs- u CAM-
munvl pomocunmesa. [IpoaykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuuHbiX (GaKTOpOB HA CKOPOCTh (POTOCHHTE3a. 3HaYeHHe (DOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEeMOCHHTETUKOB: HUTPUHUIMPYIOIINE OaKTepUH, >Kelne300aKTepuu, cepoOaKkTeprH, BOJOPOJHbIE OAKTEPHH.
3HaueHUEe XEMOCHHTE3a.

AnaspoOHble opranusmbl. Buapl Oposkenust. IIpoaykTsl OposkKeHUS M UX HCHOJIb30BAHUE UYEIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHU3MBI Kak OOBEKTHI
OMOTEXHOJOTHH U BO30YAUTENU O0JIe3HE.

AnpoOHBIE OpraHu3Msbl. JTarnbl 3HEpreTudeckoro oomena. IloarorosurenbHblil aTan. ['MHKOIN3 — 6€CKUCIOPOHOE PACIIEIUIEHHE TIIFOKO3bI.



Bbuosornyeckoe OKuCIIeHWE, WIM KJIETOYHOE AbIXxaHWe. Poilb MHTOXOHIpWH B mpoleccax OMOJIOTHYECKOTO OKHUcIeHHs. Llukimdeckne peakiuu.
OxucnurensHoe GochopuupoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnon AT@-cunmaszwvl. [Ipeumyinectsa
a’poOHOTO TTyTH 0OMEHA BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETHIESCKOTO OOMEHa.

JdeMoHcTpauuu

[Moptpets: [Ix. [Tpuctnu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuub! u cxembl: «@OTOCHHTE3», «DHEPreTUUecKuii 0OMen», «buocunrtes oenka», «CtpoeHue GpepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pY/0BaHKE Il IPUTOTOBIIEHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pa6ora «/3yueHne KaTaTUTHUECKON aKTUBHOCTH (DepMEHTOB (Ha MpUMEpPE aMUIa3bl WM KaTajaasbl)y.

JlabopaTopHas padora «3yueHne GpepMEHTaTUBHOIO paclleIUIeHNs IEPOKCHIA BOJIOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknmun martpuuHoro cuHTe3a. [IpHHIIMI KOMIJIEMEHTAPHOCTH B PEAKIMSAX MATPUYHOTO CHHTE3a. Peanm3anus HACIEICTBEHHOW WH(DOPMAIIHH.
I'enernueckuii kop, ero cpoiicTBa. TpaHckpunuus — Marpuudblidi cuHTe3 PHK. IlpuHUMnBl TpaHCKpUNUIHMHM: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUICIbHOCTD,
acumMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka. YcnoBus 6uocunresa 6enka. KogupoBanne aMmuHOKUCIOT. Posts pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmasieHuss o cmpoeHuu 2enos. OpraHuzalusi 'eéHOMa y MPOKApUOT U IYKApUOT. Perynsuus akTHUBHOCTH T'€HOB y IMPOKApHUOT.
I'mnote3a omepona (P. XKako6, XK. Mano). Monexyriapuvie mexanuszmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuua 6 pecynsiyuu pabomvl 2eHOS.
Perynsuus oOMeHHBIX MpolieccoB B kieTke. KieTounslit romeocras.

Bupycbl — HekneTouHble (opMbl KU3HM M oOnuratHele napa3uThl. CTpoeHHE MPOCTHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepro(aros.
Kusnennwiti yuxn JJHK-codeporcawux supycos, PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pegepmasa, unmezpasa.

BupycHsbie 3a601eBanus yenoBeka, >kuBoTHbIX, pactenuit. CIINI, COVID-19, counanbable 1 MEAUIIUHCKHE TPOOIEMBI.

Buoungopmamuka: unmeepayus u anaiuz 6oavuux maccusos («bigdatay) cmpyxmypnoix 6uonocuueckux oamnvix. Hanomexnonocuu 6 ouonocuu u
meouyure. IIpoepammupyemvoie hynxyuu 6enxos. Cnocobsvt 0ocmasKu iekapcma.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckUii.

TaGnuue! u cxemsl: «buocunres 6enkay», «l'eHeTnueckuit ko, «Bupyce», «bakreprodarmy.

IpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. Z/Ku3HeHHBbIN HUKJI KJIETKH



KrneTounsrii nuki, ero mepuonsl U peryisius. Marepdasza u muto3. OCOOCHHOCTH IMPOIECCOB, MpOTeKarImux B wHTEepdase. [loaroropka KISTKH K
nenennto. [IpecunreTnyecknii (MOCTMUTOTUIECKUH ), CHHTETUYECKUI M MOCTCUHTETUIECKUH (TPEMUTOTUIECKUI ) TIEPHOAbI HHTEP(Da3bI.

Martpuussiii cunte3 JHK — perumkanus. [Ipuanuns! permmmkannu ITHK: KOMILUIEMEHTapHOCTB, ITOJYKOHCEPBATUBHBIA CUHTE3, aHTUIAPAJUICIBHOCTD.
Mexanm3m perumkanuu JTHK. Xpomocomsl. Ctpoerne xpomocoM. Temomepsl u TemoMepasa. XpOMOCOMHBIA HA0Op KIIETKHM — KapHUOTHIL. JMTUTOMITHBINA |
rarIouIHbIN Habopbl XpoMocoM. ["'oMoJIorn4HbIe XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenue kieTku — MuTo3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX Ipouecchl. Tumbl Muto3a. Kapuokunes u nuutokuHes. buonornueckoe 3HaueHue
MHUTO3a.

Perymsiiust MUTOTHYECKOTO LIMKIIA KIETKHU. [IporpaMMmupyemMast kjieTouHas ruoesb — aronTos.

Krnerounoe simpo, XxpoMocoMsbl, (pyHKIIMOHATIbHASI TEHOMHKA. Mexanuzmvl npoaugepayuu, ouggepenyuposxu, cmapenuss u eubenu kiemox. «L{ugpposas
K1emKka» — ououngopmamudecxkue mooeau QyHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpauuu

Tabmuib! u cxembl: «KU3HEHHBIN UK KIETKW», «MuT03», «Ctpoenue xpomocomy, «Permmkarus [JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpoTpenapaTsl: «MUTO3 B KJIIETKaX KOpEIIKa JTyKa.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas pa6ora «HabGmonenne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIPEIaparax)y.

Tema 9. Ctpoenue n GyHKUMM OPraHU3MOB

buonoruueckoe pazHoodpasue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHHAIbHbBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OJHOKIETOUYHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJAOPOCIIH,
npyrue npotuctel. KosloHnanbHble OpraHu3Msl.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranus3ma. TkaHu, opraisl U cucTeMbl opraHoB. OpraHusM Kak euHoe 1enoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAs, MPOBOJAIIAS, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpPOCHHA,
(GyHKIMI 1 pacioNioKEeHUsl TKaHEeH B OpraHax pacTeHUH.

TkaHu )KUBOTHBIX U YelOBeKa. THIIBI )KUBOTHBIX TKAHEH: SMIUTENUATbHAs, COCIMHUTENbHASA, MbIllIeuHasi, HepBHas. OcoOEHHOCTH CTPOCHUS, PYHKUIUN U
pacroyioKeHusl TKaHEH B OpraHax )KMBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHbIE U T€HEpaTUBHbBIEC OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB KUBOTHBIX U 4esloBeka. DyHKIMKM OpraHoB M CUCTEM O PraHOB.

Onopa tena oprann3mos. Kapkac pactennii. CKeneTsl 0JHOKIETOYHBIX U MHOTOKIIETOYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHMH ckeneT. CTpoeHue u
THUIIBI COEAMHEHUS KOCTEM.

JIBM>KEHUE OpraHu3MoB. J[BIKEHHME OJHOKIETOYHBIX OPraHM3MOB: aMEOOUIHOE, KTYTHKOBOE, pECHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTEHUIl:
TPOMU3MBI U HACTUH. [[BUKEHHE MHOTOKJIETOYHBIX )KMBOTHBIX U U€JIOBEKa: MblllleyHas cucreMa. Pedexc. CkeneTHble MBIIIIBI M UX padoTa.



[lutanue opranusmoB. llornomenue BoAbl, YIJIEKUCIOTO ra3a U MHUHEpAIbHBIX BELIECTB pacTeHUsMU. [IurtaHue KUBOTHBIX. BHyTpHumosocTtHoe u
BHYTPUKJIETOYHOE NHIleBapeHue. [IuTaHne no3BOHOYHBIX XKUBOTHBIX. OTIENbl MUILEBAPUTENILHOIO TpakTa. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CUCTEMA YEIJIOBEKaA.

Jbixanue opranu3moB. [[pixanue pacreHuil. Jlpixanue xuBOTHBIX. nddy3us razos udepe3 moBepxHOCTh kieTkd. KoxkHoe apixaHue. [IpixarenbHas
noBepxHOCTh. JKabepHoe U n€rouHoe AbixaHue. JlpIxaHne M03BOHOYHBIX )KMBOTHBIX U YEJIOBEKa. DBOJIIOIIMOHHOE YCI0)KHEHUE CTPOEHUS JIEFKUX MTO3BOHOYHBIX
KUBOTHBIX. JlpIXaTeabHas cucTeMa 4eloBeka. MexaHu3M BEeHTWISIIUY JIETKUX Y NTHUI] U MIIeKoNUTaromuX. Perymsuus npixanus. JprxatenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHHH. TpaHCIOPT BEIIECTB y KMBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassl.
KpoBeHocHas cuctema NO3BOHOYHBIX KUBOTHBIX U yesoBeka. Cep/ie, KpOBEHOCHbIE COCYIbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLMOHHbBIE YCIIOKHEHUS
CTpOEHHSI KPOBEHOCHOW CUCTEMbI TIO3BOHOYHBIX KHUBOTHBIX. PaboTa cepaua u e€ perysiusl.

Beinenenue y opranusmoB. Beinenenue y pacrennil. Beigenenne y xuBoTHbIX. COKpaTUTENbHbIE BaKyoau. Opransl BelieaeHUs. OUIbTpanys, CEK perus
1 00paTHOE BCAChIBAHHWE KaK MEXaHU3MbI paOOThl OpraHoB BblaeneHHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOW M BBIAEIUTENBHON cucTeMaMu. Brinenenue y
MMO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHnue u pyHkunoHupoBanue HeppoHa. OOpa3oBaHHe MOUH Y YEIOBEKA.

3amura y OpraHu3MoB. 3aliuTa y OJAHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepwil M IUCTHI MPOCTEHIIMX. 3allliTa Yy MHOTOKJIETOYHBIX PACTEHHH.
Kyrukyna. Cpencrsa nacCUBHOM U XUMHYECKOH 3allIUThl. DUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M WX MPOM3BOIHBIC. 3alllUTa Opranu3Ma ot 0oje3Hneld. IMMmyHHas cuctema denoBeka. Kierounsiii u
T'yMOpaJIbHBI UMMYHUTET. BpoXAEHHBIN 1 pUOOpeTEHHBIN crenuduuecknii UMMYHUTET. Teopus KioHaIbHO-cenekTuBHOr0o nMmmyHuTeta (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnasmrenbHbie OTBETHI OpraHU3MOB. PoJib BpOKIEHHOTO UMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JICBaHUH.

Pa3npaxxuMocTh M perynsuus y OpraHu3moB. Pa3zgpaXumMoCTb y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3npakxuMocTs M peryisnus y pacTCHHUH.
PocToBble BemecTBa U UX 3HaYEHUE.

HepBHas cuctema u pediekTopHas peryiasnus y »KuBoTHbIX. HepBHast cucrema u €€ oT/iesibl. DBOJIOLMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y KHUBOTHBIX. OT/EJIbl TOJIOBHOI'O MO3ra I103BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycioBHbIe U yCIOBHbIE PEQIIEKCHI.

I'ymopanbHas peryisnus W SHIOKPUHHAs CHCTEMa XMBOTHBIX M uejoBeKa. JKenes3bl SHIOKPMHHOW CHCTEMBI M MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocBs3b HEpBHOW U SHAOKPUHHOM cucTeM. I unoranamo-runodusapHas cucrema.

JdeMoHcTpanun

IToptper: U. 11. I1aBnos.

Tabnuuel u cxembl: «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHbIe Bogopociny, «bakrepumn», «IIpocteiimme», «Opransl BETKOBBIX PACTCHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cuctemsl», «CTpoeHHE CTEOIs»,
«CTpoeHHE TUCTOBOM IUIACTUHKW», «TkKaHM XKUBOTHBIX», «Ckener uenoBeka», «lIumeBapurenpHas cucreMa», «KpoBeHOcHas cucreMay, «JlpixaresbHas
cucreMa», «HepBHas cucrema», «Koxa», «Mplmeynass cucremay, «BplaenurenbHas cuCTEMa», «OHIOKpUHHAs cucTeMa», «CTpOEHHE MBIIILBD),
«MIMmmynuTeT», «Knummednononoctusie», «CxeMa NMUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKHBOTHBIX», «CTpoeHue ruapo», «CTpoeHue



aHapumny, «BHyTpeHHee cTpoeHue A0xAeBoro 4epBsi», «HepBHas cuctema prid», «HepBHas cucrema msarymkuy», «HepBHas cucreMa mpecMBIKAIOIINXCS,
«HepBHas cucrema ntuny, «HepBHas cucrema miiekonuTaromux», «HepBHas cuctema denoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpENapaThl 0JHOKIETOYHBIX OPraHU3MOB, MUKpOIIpenapaThl TKAHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, HUTJIOKOKHUX, KUBBIE JK3EMIUISIPbl KOMHATHBIX PACTCHHMM, repOapuu pacTeHUM pa3HBIX OTICNIOB, BJIAXKHBIC MpPEMapaThl >KMBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJIJIEKIIUN OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BaHUE JUIsl IEMOHCTPALIMU IO YBEHHOTO U BO3/IYIIHOTO MUTaHUs PaCTEHU,
pacilernyieHus: Kpaxmaia u OeJIKoB IoJ JeicTBHEM (epMEeHTOB, 000pyAOBaHHME Ul IEMOHCTPAIMM ONBITOB MO M3MEPEHUIO )KM3HEHHONW EMKOCTH JETKHX,
MEXaHU3Ma JIbIXaTeIbHBIX JIBIKEHHM, MOJIEJIM TOJIOBHOTO MO3Ta PA3JINYHbBIX )KUBOTHBIX.

JladopaTopHnas pa6ora «/I3yueHue TKkaHell pacTeHHI.

JlaGoparopHas padora «/3yueHne TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB IIBETKOBOTO PACTCHHS».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

@®opMbl pa3MHOKEHMsI OpPraHU3MOB: Oecrojioe (BKJIouasi BEreTaTUBHOE) U I0JIoBOE. Buibl Oecrofioro pa3MHOXKEHMS: MOYKOBAHUE, CIOPYJISALNS,
(dbparMeHTanus, KIOHUPOBAHUE.

[TosmoBoe pazmuoxxkeHue. I[lonoBeie kneTku, win ramersl. Meio3. Ctaguu Meiiosa. [loBenenue xpomocom B meiose. Kpoccunroep. buonorundeckuii
CMBICJI M€}03a 1 MOJO0BOro npouecca. Meio3 1 ero MecTo B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[Ipen3aponpieBoe pasButhe. ['aMmerorene3 y »)uBOTHBIX. [lonoBeie kene3pl. OOpa3oBaHWe M Pa3BUTHE TOJOBBIX KiIeTOK. CriepMaToreHe3 U OOTEeHE3.
CrpoeHue noJIOBbIX KIETOK.

OmonoTBOpeHre U SMOpPHOHANTBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS: HApYX)HOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHUOJIOTHsS — HayKa O pa3BUTUU OpraHu3MoB. Mopgozenes — oOHa u3 21asHbIX Npoobiem
ambpuonocuu. Konyenyus mopgocenos u mooenu mopgocenesa. Cranuu SMOpHOTreHe3a )XKUBOTHBIX (Ha mpumepe Jarymku). Jpoonenue. Turmbl apoOneHus.
Jlemepmunupogannoe u HedepmunuposanHoe opodaenue. bnacmyna, munvi 6nacmyn. Oco6eHHOCTH APOOICHUS MIIEKOMUTAIOUINX. 3apOAbIIIEBbIC JTUCTKU
(racTpynsauus). 3aKiagka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHOE BIMsSIHIE YacTel pa3BUBAIOIIETOCS 3apobliia (AMOpHOHANIbHAS HHIAYKIHU).
3akinagka riaHa CTPOSHHS KMBOTHOTO KakK pe3yibTaT HUepPapXUUECKUX B3aUMOJICHCTBUI reHOB. BriusHue Ha s MOpHOHATBFHOE Pa3BUTHE Pa3IMYHBIX (DAaKTOPOB
OKpYXarollen Cpebl.

Poct u pasButue xuBoTHBIX. [locTamOpuonaneHbii mepuon. Ilpsimoe u Hempsimoe pa3Butue. Pa3zButue ¢ meramopdo3om y OECO3BOHOYHBIX H
MMO3BOHOYHBIX KMBOTHBIX. buosiornueckoe 3HaueHUE MPSMOTO U HENPSMOTO pa3BUTHS, UX PACHPOCTPAHEHHE B MpUpoJie. TUIbI pocTa KUBOTHBIX. DaKTOPbI
PETYIAIMUA POCTa )XKUBOTHBIX U 4enoBeka. CTaguu MOCTIMOPHOHANFHOTO PAa3BUTHS y JKMBOTHBIX U 4eloBeka. l[lepuonbl oHTOreHe3a uenoBeka. CrapeHue u
CMEpTh Kak OMOJIOTHYECKUE MPOLIECCHI.



PasmHoxenne u paszButue pacreHuil. 'amerodur m crmopodur. Melo3 B KU3HEHHOM LuKiIe pacteHnid. OOpa3oBaHWEe CHOp B Ipoliecce Meinosa.
l'amerorenes y pacrennii. OTUIONOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. [[BOITHOE OIJIOJOTBOPEHHME Y IIBETKOBBIX pacTtenuil. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Moptpetst: C. I'. HaBamun, X. llIneman.

Tabnuub! u cxembl: «BeretaTuBHOE pazMHOKeHUE», « TUIBI OeCroioro pa3MHOXKEHUsD», «Pa3MHOKEeHNE XITaMUIOMOHA B, «Pa3MHOXKEHUE IBIIICHBDY,
«Pa3MHOXeHue THIIphDY, «Meio3y, «XpoMmocoMbly, «['ameTorenesy», «CTpoeHHe SMIIEKICTKH U criepMaTo3ouaay, «OCHOBHBIE CTaAuN OHTOreHe3ay, «[Ipsmoe
U HENpsMoe pa3BuUTHE», «Pa3zBuTHe Maiickoro xyka», «PasBurue capanum», «Pa3BuTme nsarymkm», «/[BoWHOE OILTOJNOTBOPEHUE Y IBETKOBBIX PACTCHUI,
«CTpoeHne ceMsH OJHOJIOJbHBIX W JABYAOJBHBIX pacTeHUN», «KU3HEHHBIN LUK MOPCKOW KamycTbl», «JKW3HEHHBIM LMK MXa», «KWU3HEHHBIN LUK
MaropOTHHUKAY, «KU3HEHHBIM IIUKJT COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIPETIapaThl SIMIIEKIIETOK U CIIEPMATO30UI0B, MOJIeTh «L MK pa3BUTHS JIATYIITKH.

JlaGoparopHas padora «/3yueHne CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BplsiBIeHHE TPU3HAKOB CXOJCTBA 3aPOBIIIECH TO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTraHOBIEHUS W Pa3BUTHS T'eHETUKH Kak Haykw. Pabotel . Mengens, I'. ne ®pusza, T. Moprana. Ponb oTe4eCTBEHHBIX YYEHBIX B Pa3BUTHUH
renetuku. Padoter H. K. Konemosa, H. M. BaBmiiosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETUYECKHE TOHATHUS M CHUMBOJIBL. ['OMOJOrMYHBIE XPOMOCOMBI, AJUICJIbHBIE TEHbI, aJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA U
peleCCUBHBIA TMPU3HAK, TOMO3UIOTa, TeTEPO3UroTa, YHUCTas JIMHUA, THOpUAbI, TeHOTUN, ¢eHoTurl. OCHOBHBIE METOAbl T€HETHKH: T'MOPHUI0JIOTHYECKUH,
LUTOJIOTUYECKUNA, MOJIEKYISPHO-TEHETHUECKHI.

JdeMoHcTpanun

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Koasios, H. . Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuie! u cxembl: «MeTobI TEHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnas padora «/Ipozoduna kak 00bEKT TeHETUIECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKkoH eAuHO0Opa3usi THOPUAOB MepBoro nokojeHus. [IpaBuno nomuHupoBaHHs. BTopoii
3aKkoH MeHIemsl — 3aKOH pacllerieHHus MPU3HaKoB. [uTonornyeckrie 0CHOBBI MOHOTHUOPUTHOTO CKpelIBaHus. [ MmoTe3a YucTOTh TaMerT.

Ananuzupyrouiee ckpeniuBanue. [I[pomexxyTounbslii xapaktep HaciaeAoBaHus. Paciienienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUU.



JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOTO HAClleZIOBaHUS NPU3HAKOB. LlMTOIOTHYECKHE OCHOBBI AUTHOPHIHOTO
CKpELIUBAHMUS.

CueruteHHOe HacnenoBaHue pu3HakoB. Pabotel T. Moprana. CuerieHHOe HacllieIoBaHHE TeHOB, HAPYIICHUE CIECTIIICHUS MEXly TeHaMU. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHWU3M ONIPEIEICHUS MOJa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M IeTeporaMeTHBIM IOJI
I'eneTndeckas CTpyKTypa MOJIOBBIX XpoMocoM. HaciienoBanne Mpu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. [lnedoTponus — MHOKECTBEHHOE ACMCTBHE TeHa. MHOKECTBEHHBIN ajlienu3M. B3anmoaeiicTBre HeauieIbHbIX T€HOB.
KommnemenrapHocts. Onuctas. [lomumepusi.

I'eneTnyeckuil KOHTPOJIb PA3BUTHS PACTEHUH, )KMBOTHBIX U YEJIOBEKA, a TAKKe (PU3NOJIOTUYECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3SMH — MApa3UT» U «XO3IUH — MUKpOOHOM». ['eHeTHuecKre acreKThbl KOHTPOJIS 1
M3MEHEHHUS HaCJIeICTBEHHOW HH(OPMallUU B IOKOJIEHUSIX KIETOK U OpPraHU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubpr u cxembl: «llepBblii u BTOpo#l 3akoHBI Menaens», «Tperuit 3akoH MeHnmens», «AHaTU3MpYOIee CKpenuBanue», «HemomHoe
JOMHHHpOBaHHe», «CIEeIIeHHOe HacleI0BaHie IPU3HAKoB y Apo3oduiby, «['enetuka nonay, «Kapuotun uenoseka», «Kapuorun npozoduinsn», «Kapuotun
NTULBD, « MHOKECTBEHHBIN ajmenu3My», «BzauMoaeicTere reHoBy.

O6opynoBaHue: MOJeNb ISl AEMOHCTPallMd 3aKOHOB €IUHO00pa3zus TUOpPUIOB IMEpPBOTO MOKOJEHHS M pPACHICIUIEHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALIMK 3aKOHA HE3aBHCUMOTO HACJIEJOBAHUS MPU3HAKOB, MOJEIb JUISl IEMOHCTPALMU CLEIUIEHHOIO HAclIeJOBaHUs MIPU3HAKOB, CBETOBOW MUKPOCKOIL,
MUKpomnpenapar: «J{po3oduia.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnueckas padora «/3yuenue pe3ynbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PHIBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BiaumopneiictBue reHotuna u cpensl npu GopmupoBanuu penotuna. 3MeHUYUBOCTh Mpu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE MPU3HAKU. Bu bl
M3MEHYMBOCTH: HEHACJIE/ICTBEHHAs U HACJIE/ICTBEHHASI.

Monudukanronnas u3MeHUUBOCTb. Polb cpenbl B popmupoBanun MoauuKkamoHHON n3MeHunBocTi. Hopma peakuuu npusHaka. BapuanoHHbIN psij
1 BapuarnmoHHas kpuBas (B. Moranncen). CoiicTBa MOAU(PUKAITIOHHON U3MEHUNBOCTH.

I'enotunuueckast U3MEHYMBOCTh. CBOMCTBA TEHOTUITUYECKON U3MEHYMBOCTU. BU/IbI TEHOTUMHMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIllHOHHAS.

KomOuHaTHBHAas M3MEHYMBOCTb. Mei03 M IMOJOBOM Mpolecc — OCHOBAa KOMOWHATHMBHOM HM3MEHYMBOCTH. Pojb KOMOMHATMBHONW H3MEHYMBOCTH B
CO3/IaHUM F€HETUYECKOT0 pa3HooOpas3us B MpejiesiaX 0JTHOro BUAA.



MyranroHHasi W3MEHUMBOCTh. Buapl MyTanuii: T€HHbIE, XpPOMOCOMHbIC, T€HOMHbIe. CIOHTAaHHbIE W WHAYIIMPOBAHHBIE MyTalUHU. SaepHbIE U
uuroriazMarnyeckue Myrtanud. CoMaThuyeckue W TMOJIOBble MyTauuu. [IpuuMHBl BO3HUKHOBEHHMS] MyTalluii. MyTareHpl M WX BIWSHHE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTUUECKHUX PSAOB B HachenacTBeHHOW u3MenunBoctu (H.M. BaBuios). BHesepHas ”3MEHUYHBOCTh U
HACJIEICTBEHHOCTb.

Onucenemura u INUSEHOMUKA, POTb INUSEHEMUUECKUX PaKmMOpPO8 6 HACIe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. N. BaBuios.

Tabnuubl 1 cxembl: «Buabl uaMmeHunBoCcTH», «MOAM(PUKAIIMOHHAS U3MEHYUBOCTEY, «KOMOMHATHBHAS MU3MEHYHBOCTHY, «Meto3», «OmioqoTBOpEHUe,
«"enetnyeckue 3a00eBaHUs YeIOBEKa», «Buabl MmyTammii.

O6opynoBaHue: )KUBbIE U repOapHble K3EMIUISIPhl KOMHATHBIX pacTeHUH, pUCyHKHU ((oTorpadun) )KMBOTHBIX C pa3IMUYHBIMU BHIaMU U3MEHYNBOCTH.

JladopaTopHas padora «lVcciemoBanue 3aKOHOMEPHOCTEH MOAMGPUKAIMOHHONW M3MEHUMBOCTU. [locTpoeHue BapHAIlMOHHOTO psifia U BapHUAIMOHHOMN
KpUBOW».

IpakTHyeckasi padora «Mytanuu y po30¢uibl (Ha TOTOBBIX MUKpPOIIpENapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kaprnotun dyenoBeka. MexayHapoiHas NporpaMMa HMCCIEIOBAHMS TI'€HOMa 4YeloBeKa. MeToapl M3y4eHHs TeHETHKH YeJOBEKa: I'e€HEaJIOrH4eCcKui,
OJU3HELOBBIM, HUTOT€HETHUYECKUH, MOMYISAIMOHHO-CTATUCTUYECKUM, MOJEKYIsIpHO-TeHeTndecknii. CoBpeMeHHOe OIpe/eieHHe NeHOTHUIIA: MOJIHOTE€HOMHOE
CEKBECHUPOBAHHUE, TCHOTUITUPOBaHUE, B TOM unciie ¢ nmoMorbio [11[P-ananu3a. HacnencrBennsle 3a00eBanms yeoBeka. [ €HHbIE U XPOMOCOMHBIE OOJIE3HU
YyeloBeKa. boJie3HM ¢ HacineACTBEHHOM MNpeapacloiOKEHHOCThIO. 3HAU€HUE MEOUIMHCKONW T€HETUKUM B MPEJOTBPAILCHHM W JICUEHUH T'€HETHYECKUX
3a00JieBaHMI 4eJoBeKa. MeauKo-TeHeTHYeckoe KOHCylnbTupoBaHue. CTBOJIOBbIE KieTKH. [loHSTHE «TeHETHYEeCKOTro Trpy3a». OTHUECKHUE AacCIeKThl
UCCIIeIOBaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (akTOPbI NOBBIIICHHON YYBCTBUTEIBHOCTH YeNOBEKa K (PU3MUECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKpYyKarolei cpenbl. [ eHeTrnueckas
MPEAPACIIOIOKEHHOCTh YEJIOBEKa K MATOJIOTHSIM.

JdeMoHcTpanun

Tabmuie! u cxemsl: «Kapuotumn yenoBekay, «MeToAbl U3y4eHHs TeHETUKU YelloBekay, «[ eHeTnyeckue 3a00eBaHus YETIOBEKaY.

IIpakTuyeckas padora «CocraBjieHUE U aHAIIU3 POJIOCITIOBHONY.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanuss M cenekius. 3apokJAeHHe celekuuu U noMmectukanuu. Yuyenwe H. WM. BaBunoBa o IlleHTpax mpoMCXOXKIEHHS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHHil. Pollb celeKIMu B CO3/1aHUM COPTOB PAcTeHUH U MOpoJ KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKHX pPSJIOB B
HacyencTBeHHoU n3menunBocT H. M. BaBunosa, ero 3naueHue Ass CENEKIIMOHHON paboTHI.



MeTobl  CeNIeKIIMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIH WM WHIWBHIYATbHBIA. JTalbl KOMOWHAIIMOHHOW celleKnuu. VlcrbITanue
MPOU3BOAUTEINEH 1O MOTOMCTBY. OTOOD MO TEHOTHITY ¢ TOMOIIBIO OLIEHKU (PEHOTHITa IOTOMCTBA M OTOOP TI0 TeHOTHITY ¢ momoInbio aHanm3a JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEJeKIIMOHHON padoThl. PaguaninoHHBIN M XUMUYECKUI MyTareHe3 Kak MCTOYHUK MYTalluil y KyIbTYpHBIX (OpM
opranu3MoB. M cnoyib30BaHre TEeHOMHOTO PEAAKTUPOBAHUS U MeT010B pekoMOnHaHTHBIX JIHK 1715 mosryuyeHust HICX0IHOTO MaTepuania JUisl CEJIeKIH 1.

[Tonyuenue nonumuouioB. BHyrpuBnaosas rudpunnzanus. bianskopoacTBeHHOE CKpeluBaHue, Win MHOpUIuHT. HepoacTBeHHOE CKpellnBaHue, Win
ayropuaunr. ['ereposuc u ero mpuuunbl. Mcmonb3oBanue rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeomosienne Oecruionuss MEXBUIOBBIX
rudpuaoB. JOCTHXKEHUS CENEeKIINN PAaCTEHUN U KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHEe U U3YYCHHE TE€HETHYECKUX PECYpCOB KYJIBTYPHBIX PACTEHMM WU WX IUKUX POJAMYEH JUIS CO3JIaHUS HOBBIX COPTOB M THOPHUIOB
CENIbCKOXO35MCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX 8
Yensax yaydueHus Cyuecmsayiouux U co30aHus H08blx NOpoo, TUHUL U KPOCCO8, 8 MOM YUCe ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULl,
nepeoosvix uoeti U NepCneKmusHbIX MexXHOL02U.

JdeMoHcTpauuu

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenxo, I1. I1. JIykpanenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabmuibsr u cxeMbl: «lleHTpBl MPOUCXOXKACHUS U MHOTOOOpa3usi KyJAbTYpPHBIX DPACTEHUI», «3aKOH TOMOJIOTHUECKHUX PSAJIOB B HACIIEICTBEHHOU
M3MEHUYUBOCTH», «MeTobl cenekumny, «Otaanénnas rudbpuanzanus», «MyrareHesy.

JlaGoparopHas padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX KUBOTHBIX).

JlaGoparopHas padora «/3yueHne METOI0B CENEKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN».

Jkcekypeust «OCHOBHBIE METOJbl M JOCTHIKEHUS CEJIEKIIMM PACTeHUH M IKUBOTHBIX (HAa CENEKUHOHHYIO CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBINA YYaCTOK, B TEIUIMYHOE XO35ICTBO, B JIa0OPATOPHUIO arpPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rusi 1 CHHTeTHYECKAs 0MOJI0T U

OOBbeKThl, HCIOJIb3yeMble B OHOTEXHOJOTMH, — KJICTOYHBbIE M TKAHEBbIE KYJIbTYPbl, MHKPOOPraHM3MBbI, HMX XapaKTepHCTHUKa. TpaauiMoHHas
OMOTEXHONOTHs: XJIeOOMeueHUe, MOJIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOJenue. Mukpooduonorudeckuii cuute3. OOBEKTHI MUKPOOHOIOTHYECKUX
texHojorui. [IpousBoacTBo 6enka, aMUHOKUCIOT M BUTAMHHOB.

Co3naHue TEXHOJOTUA M HMHCTPYMEHTOB LEJICHANPABICHHOIO W3MEHEHUS W KOHCTPYMPOBAHUS T€HOMOB C LENbIO IMOJYyYEHUS OpPraHU3MOB U HX
KOMIIOHEHTOB, COJIEpIKaIllUX HE BCTPEYAIOLINECs B IPUPOAe OMOCUHTETHYECKHUE MyTH.

Knerounas umxenepusi. MeToapl KyabTyphl KIETOK U TKaHeW pacTeHHi W kKUBOTHbIX. KpuoOanku. Comaruueckas THOpUAM3AIMS U COMATHUYECKUN
smOpuorenes. lcnonp30BaHWE TamjoOWIOB B CeNEKIMH pacTeHUil. [lonyuenue MOHOKIOHANbHBLIX aumumen. Hcnonv3oganue MOHOKIOHANbHLIX U
NOJIUKIIOHANbHBIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OTLIIOIOTBOPEHHE. PEKOHCTPYKIIUS SIMIIEKIETOK U KIIOHUPOBAHKE KUBOTHBIX. MeTo/1 TpaHCIIaHTAIlUH
A1ep KIETOK. TexHonocuu 0300posnenus, Kyibmueupo8anus U MUKPOKIOHANbHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYD.



XpoMocoMHas U TeHHasi uHxeHepus. VickyccTBeHHbIN cUHTE3 TeHa U KoHcTpyupoBaHue pekomOuHanTHbIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTHXKEHHMS U TIEPCIICKTHBBI XPOMOCOMHOMN U T€HHOUM HHXEHEPUU. JKOJIOTHUSCKUE U ITUYECKUE TIPOOIEMbI TCHHON WHKCHEPHH.

Memunuackue Ouotexnonoruu. [loctrenomuas nudpoBas memuiuHa. [1[P-muarsoctrika. MeTaGoNIOMHBIM aHanNW3, T'CHOIIGHTPHUYSCKUN aHAIU3
IIpOTEOMa YEJIOBEKa Ui OLEHKU COCTOSIHUS €ro 3710poBbsl. Vcnoabp3oBaHue CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3 D-Ononmxenepus st pa3padOTKu
dbyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHUS KOMIUIEKCHBIX TKaHEH COYETaHHEeM TEXHOJOTHH TPEXMEPHOTO OWONMPUHTHHTA W
ckaddonuHra JUisl perieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBL.

Co3anne BEKTOPHBIX BaKIMH C 1IEJIbI0 00ecreueHrnss KOMOMHUPOBAHHOM 3amuThl oT Bo30yauTeneit OPBU, ycTaHoBIEeHHE MOJIEKYISAPHBIX MEXaHHU3MOB
¢dbyakuunonupoBanus PHK-coaepxarux BUpyCoB, BBI3BIBAIOIINX 0CO00 OTMACHbIE 3a00JIeBaHUS YE€JI0OBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmuis! u cxembl: «lcnosib30BaHre MUKPOOPTaHU3MOB B IIPOMBILIIEHHOM MPOU3BOICTBEY, «KileTouHast MHKeHepHs», «[ 'eHHas HHKEHepUs».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTnueckas padora «llosyuyeHre MOJOYHOKHUCIBIX IPOTYKTOBY.

IKceKypens «bHOTEXHOIOTHS — BayKHEHIIas MPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMUBI 110 BUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUA
JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYUYAIOIIMMUCS TMPOTPaMM CpETHEro OO0IIero oOpa3oBaHUS: JIMYHOCTHBIC,
METaINpEAMETHBIE U MPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yAbTaTOB OCBOCHHS IMPOTPAMMBI 10 OMOJIOTMM BBIAEICHBI CIEIYIONIME COCTaBJISIONINE: OCO3HAHHE O0ydarolUMUCS
POCCHUICKON T'PaXKJAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOONPEICIICHUIO, Haluyue Momugayuu K OOYUSHUIO
OUOJIOTHH, YeleHanpasieHHoe pazeumiue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPAJAULUNA DPa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCSI PYKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKaMH,
MPUCYIIUMH CHUCTEME OMOJIOTHYeCKOro 00pa3oBaHUsl, Haluyue npasoCco3HaHUs SKOJIOTUIECKON KyIbTYPbI, CHOCOOHOCMU CMA8UMb EIH U CTPOUTH KU3HEHHbIE
IIJIaHBI.

JIM4HOCTHBIE Pe3yNIbTAaThl OCBOCHHSI MPOTPAMMEI 110 OUOJOTHH JOCTUTAIOTCS B €IMHCTBE YUeOHOW M BOCHHUTATEIBHON AEATEIbHOCTH B COOTBETCTBHHU C
TPaAULIMOHHBIMU POCCHUICKUMHU COLUOKYIbTYPHBIMH, UCTOPHYECKHUMH U JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaAMH U
HOPMaMU TIOBE/ICHUS U CIIOCOOCTBYIOT MPOIEccCaM CaMOTIO3HAHMSI, CAMOBOCIIMTAHUS 1 CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIIMY JTUYHOCTH, TATPUOTH3IMA
Y YBKEHUS K 3aKOHY U MPABOIOPSIJIKY, YETOBEKY TpyJa U CTapIIeMy MOKOJIEHUIO, B3AUMHOTO YBaXEHUS, OEPEKHOTO OTHOIICHUS K KyTbTYPHOMY HACIEAHIO U
TpaJuLMAM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickon denepanuu, MpUPOIE U OKPYKAKOLIEH cpelie.



JIMuHOCTHBIE Pe3yabTaThl OCBOCHHUS YIeOHOTO IpeaMeTa «bHoorusy JoKHBI OTpaXkaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIINXCsS PYKOBOJICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH MO3WIMENH JUYHOCTH, CHCTEMOW LEHHOCTHBIX OpPHUEHTAIWH, MO3UTHUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM LEHHOCTSIM POCCHHCKOTO OOIIECTBa, pPACHIMPEHHE KU3HEHHOTO OIBITa W ONBITa JEATENIFHOCTH B MPOLECCE pPEaM3alud OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh IPAKIAHCKOM MO3ULIMU 00YyJaIOIerocsi Kak akTHBHOTO M OTBETCTBEHHOT'O YJIeHA POCCUHCKOro OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW ACSATEIHHOCTU MPU CO3aHUU YYEOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a]1a4, BBHITIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPENEsTh COOCTBEHHYIO MO3UIUIO IO OTHOIIEHHIO K SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€;

YMEHUE YYHTHIBAaTh B CBOMX JIEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBUS JIOJIEH C pa3HBIMH YOSKICHHUSIMH, KYIbTYPHBIMHU
IIEHHOCTSIMH U COITMATTBHBIM TTOJI0KEHHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJIHEHHUS y4Y€OHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7ay, YBAXKUTEIBHOIO
OTHOIIEHUS K MHEHHUIO OTIMOHEHTOB MPHU 00CYX/IEHUU CHIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKaHUS;

TFOTOBHOCTh K T'YMAHUTApPHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON T'PaKIaHCKOW WACHTHYHOCTH, ATPUOTU3MA, YBOXKCHHS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH repes; Po muHoi,
TOPJOCTH 3a CBOH Kpaill, cBO0 PoMHYy, CBOM S3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACJIEINUIO U TAaMATHUKAM IPUPObI, JOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CHOCOOHOCTh OLIGHHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJIEHHWE M Pa3BUTHE OMOJIOTMH, NOHMMAaHUS 3HAYEHUS OMOJIOTMM B MO3HAHUM 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

ujeiHast yoex 1EHHOCTh, TOTOBHOCTb K CIIY>KEHUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HAa MOPAIBbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUNBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJMTEIISAM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaguiusMu HapoaoB Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi SCTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHUE YMOLMOHAIBHOTO BO3JICHCTBUS KUBOM MPHUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIP)KCHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIISATH KAUECTBA TBOPUYECKOHN JTMYHOCTH;

5) pusuueckoro BocnuTaHus, GoOpMUPOBAHUA KYJIbTYPHI 310POBbSI H IMOLHOHAIBLHOIO 0J1arONOJIyqusi:

MOHMMaHUEe ¥ peaju3amus 3J0pPOBOTO M 0Oe30macHoro oOpas3a KH3HH (3I0pOBO€ MHTaHHWE, COONIONEHHE THIHEHWYECKHX MPaBHI W HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH M OTIBIXA, PEryisipHas (HU3UYecKass aKTUBHOCTH), OCpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MMOHUMaHHE [EHHOCTH MPABUJI HHAWBHIyAIbHOTO U KOJJIEKTHBHOTO 0€30TTaCHOTO MOBECHUS B CUTYAIHSX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HaHHWE TIOCIICICTBHIA U HEPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOJICHUS AJIKOTOJIsl, HAPKOTHKOB, KYPESHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIAOT00ue;

TOTOBHOCTh K aKTUBHOW JEATEIIbHOCTH TEXHOJIOTHYECKOW ¥ CONMAaIbHOM HANpaBICHHOCTH, CIIOCOOHOCTh WHHIMUPOBATh, IJIAHUPOBATH U
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO IS TEITLHOCTB;

HWHTEpEeC K pa3audyHbiM cepaM nmpodecCHOHAIBHONU JEATEILHOCTH, YMEHUE COBEPINATh OCO3HAHHBIM BHIOOP Oymymied mpodeccuu W peann30BBIBATH
cOOCTBEHHBIE KUZHEHHBIE IIJIaHbI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKH 11e71eco000pa3HOe OTHOIICHHE K IPUPOIE KaK HCTOYHHKY )KM3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKON KYyJAbTYphl: MPUOOPETEHHE OMbITa IJIAHUPOBAHUS TOCTYIKOB M OIIGHKHM HMX BO3MOKHBIX MOCIEACTBHM ISt
OKpY’Karollel cpebl;

OCO3HAaHHKE TTI00aIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOJIeM U IMyTel UX pelIeHHUs,;

CHOCOOHOCTh HUCHOJB30BaTh MpUOOpeTaeMble MPHU HU3YYCHUHU OMOJIOTMM 3HAHMS M YMEHUS MpPH pEHIeHHH MpoOJeM, CBSI3aHHBIX C palMOHAIbHBIM
MIPUPO/IOIOIE30BaHNEM (COOIIOCHHE TPABUII MMOBEACHUS B MPUPOJIE, HAIIPABICHHBIX HA COXpAaHEHHE PAaBHOBECHS B SKOCHCTEMAaX, OXpaHy BUJOB, IKOCHUCTEM,
orocdepsl);

aKTUBHOE HEMPUATHE NCHCTBUM, MPUHOCAIIMX BpPEI OKpYXKAIOUIEH MPUPOJHON cpene, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSITHBIE 3KOJIOTHYECKUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX TIEHCTBUIN U MPEIOTBPAIATh UX;

HaJIM4YMe PA3BUTOTO HSKOJOTHYECKOTO MBIIIICHHUS, SKOJIOTHYECKOH KyIbTYphl, OMbITa JESATENbHOCTH SKOJOTMYECKOW HANpaBIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MMHU B TMO3HABATENbHON, KOMMYHUKATHBHOW M COLIMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTUIO B TPAKTHUECKON NEATENbHOCTH
AKOJIOTHUECKO HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M OOIIECTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha
IHUAJIore KyJIbTYyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIbTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3bIKOBOM U YMTATEILCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOICHCTBUS MEX Ty JIIOAbMH U [MO3HAHUS MUDA;

MOHMMaHMUe crenu(ukn OMOJOrMM Kak HAyKH, OCO3HaHMA €€ poiil B (POPMHUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEJIOCTHOTO
MIpeJICTaBICHNs] 00 OKPY)KAIOIEM MHpE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKAa U OOIIECTBA, B NO3HAHUM NMPUPOIAHBIX 3aKOHOMEPHOCTEN U PELIEHUU MpodIemM
COXpPaHEHUs MIPUPOJTHOTO PAaBHOBECUS;

yOEKIEHHOCTh B 3HAYUMOCTU OMOJIOTHH JUIsl COBPEMEHHOM ITUBMIIM3ALMK: 00€CIIE€YeHHs] HOBOTO YPOBHSI pa3BUTHS MEIUIIMHBI, CO3/IaHUE TIEPCIIEK TUBHBIX
OMOTEXHOJOT MM, CIIOCOOHBIX pElIaTh PECYpCHblE MPOOJIEMbl Pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTeH BbIXOJa M3 TJIOOANIBHBIX SKOJOTMYECKHX IMpOOJIEeM U
o0ecrnievyeHus rnepexo/ia K ycToH4MBOMY Pa3BUTHIO, PAI[HOHATBHOMY HUCIIOJIb30BAHUIO PUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB K U3HU;

3aMHTEPECOBAHHOCTH B MIOJYYEHUH OMOJIOTUYECKUX 3HAHUM B 1IEJISAX MOBBIIIEHUS OOLIEH KyIbTyphl, €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH, KaK COCTaBHOM
yacTy QyHKIMOHAIBHOM rpaMOTHOCTH O0yJaronuxcs, GopMuUpyeMoil pu n3ydyeHUH OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCHOJIB30BaTh MOJydaeMble 3HAHMS JJIsl aHAINU3A U
0OBSICHEHUS SIBJICHUN OKPY)KAIOIIEr0 MHUpA U MPOUCXOSAIINX B HEM M3MEHEHUH, YMEHHUE JielaTh 0O0CHOBAaHHbIE 3aKJIFOUEHHUSI HA OCHOBE HAay4YHBIX (PaKTOB U
UMEIOIIUXCA JAHHBIX C LEJbIO MOJYyYEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOIOTMYECKHE 3HAHUS JUI PELICHHUs TPOOJIEM B pealIbHBIX JKU3HEHHBIX CUTYaLUsX;

0CO3HaHME LIEHHOCTH HaY4YHOU IEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IPOEKTHYIO M UCCIIEOBATENbCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B IPYIIIE;

TOTOBHOCTh M CHOCOOHOCTb K HENPEPBIBHOMY OOpa30oBaHMIO M CaMOOOpPa30BaHMIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH MO OHOJOTHM B
COOTBETCTBUU C KU3HEHHBIMU IIOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbHI

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUA y‘IC6HOl"O npeamMeTa «buoJjorus» BKIIIOYAIOT: 3HAYNMBIE JJIA (bOpMI/IpOBaHI/IH MHPOBO33pPCHUA 06yqa}01u1/1xc>1
MCKIUCHUIITIMHAPHBIC (Me)KHpe,Z[MeTHLIe) 06meHaquLIe MOHATHSA, OTpaKaroIHUC HCIIOCTHOCTDH Hay‘IHOﬁ KapTHUHbBI MHpa U CHeI_II/I(i)I/IKy MCTOAOB IIO3HAHMHA,
HCIIOJIb3YEMbBIX B C€CTCCTBCHHBIX HayKaxX (BeH_IGCTBO, OHCPIrus, SABJICHHUC, IIPOLECC, CUCTEMA, HayLIHHﬁ (I)aKT, IIPUHLOMUII, TUIIOTE3a, 3aKOHOMCPHOCTh, 3aKOH,
TCOpUA, HUCCICOAOBAHUC, Ha6J'IIOI[eHI/IC, HU3MCPCHHUC, OKCIICPUMCHT H z[pyrne); YHUBCPCAJIbHBIC y‘IC6HHe ﬂeﬁCTBHH (HOSH&B&TCJ’ILHHC, KOMMYHUKATHBHBIC,
peFYJ'IHTI/IBHBIC), 06eCHe‘lI/IBaIOH_[I/I€ (I)OpMI/IpOBaHI/Ie (bYHKHHOHaHBHOﬁ I'PaMOTHOCTH H COIIMaIbHOM KOMIETCHIIUHU 06yqa}01u1/1xca; CIIOCOOHOCTH o6yqafoumxc;1
HCIIOJIb30BATh OCBOCHHLIC MCKIUCHUIINIMHAPHBIC, MHUPOBO33PCHUYCCKUC 3HAHUA W YHUBCPCAJIBHBIC y‘le6HLIe JIECTBHUS B MO3HABATEILHON M COIMAIbHOM
IIpaKTHUKE.

B pe3yiibTaTC HN3YUCHUA Ouoyornu Ha YPOBHE CpPCIOHCTO O6I_I_ICFO 06pa30BaHI/I}I y 06yqa10mer0c51 6y,ZLYT C(pOpMI/IpOBaHBI MIO3HAaBaTCJIbHBIC
YHUBCPCAJIbHBIC y‘IC6HBIe HeﬁCTBHH, KOMMYHHUKATUBHBIC YHUBCPCAJILHBIC yqe6HHe HeﬁCTBHH, PErYISATUBHBIC YHUBCPCAJIbHBIC y‘le6HHe Z[eﬁCTBHH, COBMCCTHas
ACATCIBHOCTD.



MetanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IIero 00pa30BaHus JOJDKHBI OTPaXKaTh:

OBy1aieHHe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1)0a30Bble JJoruYecKue JeiicTBus:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH U AKTYATM3UPOBAThH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

HCIO0JIb30BATh MPH OCBOCHUM 3HAHWM NMPUEMBI JOTMYECKOIO MBIIUIEHMs (aHalIM3a, CUHTE3a, CPaBHEHMs, KiIacCHUPHUKAIMK, 000O0IIeH s ), PACKPHIBATh
CMBICIT OMOJIOTUYECKUX MTOHATHUH (BBIIAENATh UX XapaKTepHbIE IPU3HAKH, YCTAHABIUBATh CBS3H C IPYTMMHU MOHATUSIMHU);

OMPCACIIATD LCIIN ACATCIIBHOCTH, 3a/laBasd MapaMETpPhbl U KPUTCPUHN UX JOCTUIKCHHUA, COOTHOCUTD PE3YJIbTAThl ACATCIIBHOCTU C 110 CTABJICHHBIMU LCIIAMU;

HCI0JIb30BATh OMOJIOTUYECKHUE MOHATHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTUYCCKUE PACCYXKIACHUA (I/IH)IYKTI/IBHBIG, ACAYKTHUBHBIC, T10 aHaJ'IOFI/II/I), BBIABIIAAITh 3aKOHOMCPHOCTH W NPOTUBOPEHHA B pacCMaTpHUBaACMBIX
SIBJICHUAX, q)OpMy.TIHpOBaTI) BBIBO/IbI 1 3aKJIFOUYCHU S,

IMPUMCHATE CXECMHO-MOJCJIBHBIC CPCACTBA IJIA MPEACTABJICHUA CYIICCTBECHHBIX CBSI3ed U OTHOIIEHUI B HN3y4a€MBbIX 6I/IOJ'IOFI/I'-IGCKI/IX O6’BCKT3X, a TaKXe
HpOTI/IBOpe‘—II/Iﬁ pa3Horo poaa, BbIABJICHHBIX B PA3JIMUYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh TIJIaH pEHISHUs MPOOJIEMBI C YIETOM aHAIM3a HMEIONTUXCSI MAaTEPHAIBHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3y/IHTATOB IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUN JIEATEIHLHOCTH;

KOOPJAMHHUPOBATH U BHITIOJHITH padOTy B YCIOBHSIX PEATbHOTO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO B3aUMOJICHCTBYS,

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30Bble UCCIeN0BaTEIbCKHE NeCTBUS:

BJIQJICTh HABBIKAMH Y4YE€OHO-HUCCIEAOBATEIHCKON M TMPOCKTHON AEATEIbHOCTH, HAaBBIKAMH pas3penieHusi Mmpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY MOMCKY METOJIOB PEIICHHS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbBIE BHUJIBI JACATEIHHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlMH, MPeoOpa30BaHUIO U NMPUMEHEHHUIO B YYCOHBIX
CUTYaIlMsIX, B TOM YHCJIE PU CO3JJaHUHN YUYCOHBIX U COIIMAIBHBIX MPOEKTOB;

(hopMHUpOBATh HAYYHBIN TUIT MBILIUICHUS, BIa/IeTh HAYYHONH TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHITUAMU U METOJIAMH;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATENBHON NEATEIbHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITH MIPUUMHHO-CJIEICTBEHHBIE CBS3U M aKTyaJM3UpOBaTh 3ajauy, BBIIBUraTh TMIIOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI AJIs JOKa3aTelbCTBa
CBOUX yTBEP)KJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJMYYCHHBIE B XOJ€ PEHICHMS 3a/la4ll Pe3ylbTaThl, KpUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
yCTIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIeJIEHAIPABICHHBIN MOUCK MIEPEHOCa CPEJICTB U CIIOCOO0B ACHCTBUS B MIPO(EeCcCHOHATBLHYIO CPENY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO M MPAKTUYECKYIO 00JIACTH )KU3HENCATETHbHOCTH;



YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJI€U, IIPEUIaraTh OPUTMHAIBHBIE MIOJXO0AbI U PEIICHUs, CTaBUTh MPOOJIEMBI U 331a4H, IOIYCKAIOILME aIbTepPHATUBHBIC PELLICHU SI.

3) pa6ora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHMKAX WH(POpMAIMHU (TeKCTe YIeOHOTo ocoOus, HaydYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTUYECKUX CIOBApSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3UpOBaTh MHPOPMAIMIO PA3IUYHBIX BUJIOB M (OPM MpPEACTaBICHUS, KPUTUUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampockl U MPUMEHATh Pa3IMYHbIE METOJIbl MPU MOMCKE M O0TOOpe OHonoruueckod MHpopManuu, HEOOXOAUMOMN AJIsi BBIIOJHEHUS
y4eOHBIX 33724,

MpUOOpEeTaTh OMBIT MCMOJb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYpY AKTUBHOIO HCIIOJIb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (POpMY NpeacTaBieHus] Ononornueckoil HHpopmanuu (cxeMbl, rpaduKy, AUarpaMMbl, TaOJIULbI, PUCYHKUA U
pyroe);

WCIO0JIb30BAaTh HAY4HBIM S3bIK B KayecTBe cpelncTBa Hpu pabore ¢ Ouosnornueckoil uHdopmanuei: NPUMEHATh XUMHUYECKHE, (QU3NYEeCKHe U
MaTeMaTU4eCcKue 3HAKM W CUMBOJBI, (opMysbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOJIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEICTBA
HarJsiIHOCTH;

BJIa/IeTh HABBIKAMH PAaclO3HaBaHMA U 3aIUTHl HHYOPMaUK, HTHPOPMALMOHHON 6€3011aCHOCTH JTMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1)o0menue:

OCYLIECTBIISATh KOMMYHHMKALIUU BO BceX c(epax jKU3HU, aKTUBHO y4acTBOBATh B JAMAJOre MM JUCKYCCHH IO CYIIECTBY 00CYXJaeMOH TeMmbl (YMEHHE
3aJjaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHHSI OTHOCHTEIBHO BBIIIOJIHEHMS IpeJyularaéMoil 3a/1aun, yYMThIBaTh HHTEPECHl M COIIACOBAaHHOCTh MO3MLIUN IPYTUX
YYaCTHHMKOB JIMajIora Wi JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHbIE CpeACTBA OOIIECHUS, IOHUMATh 3HAYCHHE COLIMAJIbHBIX 3HAKOB, NMPEANOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYaIHi,
YMETh CMSIr4aTh KOH(IUKTHI U BECTH I1EPETOBOPBI;

BIAJIeTh PA3IMYHBIMU croco0amMu OOIIEHHMs M B3aUMOJCHUCTBUS, NMOHMMATh HAMEPEHMs JPYruX JOAEH, HpPOSBIATH YBAKUTEIbHOE OTHOILIEHHE K
co0eceJTHUKY U B KOPPEKTHO! (hopme GopMyaHUpoOBaTh CBOM BO3PAKEHMS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUKY 3PEHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPENICTB.

2)coBMecTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCHOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW M HMHIUBUAYaTbHONH pPAa0OOTBI MpPHU peUIeHMH OHOJIOrHYeckod mpoOieMbl, 0OOCHOBHIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAEUCTBHS NIPH PeILIEeHUH Y4eOHO! 3ajau;

BBIOMPATH TEMAaTHUKY U METO/Ibl COBMECTHBIX JEMCTBUI C y4ETOM OOIINX HHTEPECOB U BOZMOYKHOCTEH KaXKJ0Tr0 4JIeHa KOJIJIEKTHBA;



MPUHUMATh LM COBMECTHOW JEATEIbHOCTH, OPraHMW30BBIBATH M KOOPAMHUPOBATH JEWUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBJISITh IUJIaH JACHCTBHIA,
pacrpenensaTs POy ¢ yu€TOM MHEHUH YYaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOET0O BKJIAJa U Ka)KJOTO yYaCTHUKA KOMaH/bl B OOIIMI pe3yiIbTaT 110 pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTLI, OLICHUBATh UJCHU C IIO3UIIMH HOBU3HBI, OPUTHMHAJIbHOCTH, HpaKTH‘{eCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBJIATD MO3UTUBHOC CTPATECTHICCKOC NOBCACHUEC B PA3JIMYHBIX CUTYAlIUAX, ITPOABIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBLITH WHUIIMATUBHBIM .

OgiajeHHe YHHBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

1)camoopranusanus:

HCII0JIL30BAaTh OMOIOTHYECKHE 3HAHUS JJIs1 BBISIBIICHUSL np06neM 1 UX pCHICHHUA B )KU3HCHHBIX U y‘-I€6HI:IX CUTyaluiIX,

BBI6I/IpaTI) Ha OCHOBE OMOJOTHYECKUX 3HAHUKA IECJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX )Iel\/’ICTBI/ISIX M MOCTYIIKax IO OTHOUICHUIO K JKUBOH npuponae,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIBHO OCYHICCTBIATE ITIO3HABATCIBHYIO JACATCIIBHOCTH, BBIABJIATH npo6ﬂer,1, CTaBUTh H (bOpMy.]'II/IpOBaTI) coOCTBEHHDBIE 3aJa4yul B
O6p330B3TCJ'IBHOI>i ACATCIIBHOCTH U )KNU3HCHHBIX CUTYAILUAX,

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIIeHUsI TPOOJIEMBI C YUETOM HUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKH y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN];

Jien1aTh OCO3HAaHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSABICHUIO IIUPOKOM 3pyIULMK B pa3HbIX OONACTAX 3HAHMM, MOCTOSIHHO IOBBIIIATHE CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIH YPOBEHbD.

2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMU II03HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U MBICIUTENBHBIX MIPOLECCOB, X PE3YIbTaTOB M OCHOBAHUIA,
UCIOJIb30BATh NPUEMBI peIeKCHH AT OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

3)npunsaTHe ceds U APYIrux:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIyMEHTBI IPYTHUX MPU aHAJINU3€E PE3yJIbTaTOB AECATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.



NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJEp)KaHusl ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha oOecredeHue
npodmisHOro 00y4ueHUs oOyuaronuxcs Ouonoruu. OHH BKIIOYANOT: creru(uueckne JUisi OMOJOTMHM HAYYHBIC 3HAHWS, YMEHUS M CIOCOOBI JCWCTBHHA IO
OCBOECHHIO, MHTEPIIPETAIIMK U MPeoOpa30BaHUI0 3HAHUHM, BUJBI JCSITEIBHOCTU MO TOJIYYCHUIO HOBBIX 3HAHUN U UX MPUMEHEHHUIO B PA3IMYHBIX y4EOHBIX, a
TaKKe B PEAIbHBIX )KU3HEHHBIX cuTyanusix. [IpeameTHbie pe3ynbTaThl MPEACTaBICHBI 10 TOJaM U3YUYEHUSI.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI yueOHOrO npeameta «buonorus» B 10 knacce nomKHbI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJIM OMOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MMO3HAHUHM 3aKOHOB TMPUPOJBI U PEIICHUH MPOoOJIeM palMOHAIBHOTO TPHUPOIOIOIH30BAHUS, O BKJIAJIE POCCHUCKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE
Oumooruu;

BJIaJICHUE CUCTEMOI OMOJIOrMYeCKUX 3HAaHUHM, KOTOpask BKJIFOYAET: OCHOBOTMOJIAranue OM0J0rnueckue TepMUHbI U MOHATHS (’KU3HB, KJI€TKa, OPTaHU3M,
MeTaboIM3M, TOMEOCTa3, CAMOPETYJISAIUS, CAMOBOCIIPOU3BEICHUE, HACIECTBEHHOCTh, UI3MEHYUBOCTh, POCT U Pa3BUTHE), OMOIOTHYECKHE TEOPHH (KIETOYHAas
teopus T. llIBanna, M. Illneiinena, P. Bupxosa, xpomocoMHast Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBmioBa — o 1ieHTpax MHOT0OOpa3us
U TPOUCXOXKJEHUS KYIbTYPHBIX pPAacTEHUM), 3aKOHBI (€JUHOOOpa3us MOTOMKOB II€PBOTO MOKOJIEHUS, PACIIEIUICHHS, YHUCTOThI TaMeT, HEe3aBUCHUMOTO
HacnenoBaHus ['. MeHenst, roMOJIOTHYECKUX PSAIOB B HAceACTBeHHOW n3MeHunBocTy H. V. BaBunosa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMHU HAy4YHOTO IMO3HAHUS, HCIOJIb3yeMbIX B OHMOJIOTMYECKUX MCCIEIOBAHUAX J>KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOIIOCHUE, DKCTIEPUMEHT);

YMEHHUE BBLACIATH CYLIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U FYKAPUOT, OJHOKIETOYHBIX U MHOIOKJIETOUYHBIX OPraHU3MOB, B TOM 4YHCIIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHS OPraHOB U CUCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKa, MPOLIECCOB KU3ZHEACSITEIbHOCTH,
MPOTEKAIOIIUX B OpraHW3Max pPAacTeHUM, >KMBOTHBIX U 4YeJIOBEKa, OMOJIOIMUECKHUX IMPOIECCOB: OOMEHa BelecTB (MeTa0oJIu3M), MPEBpaIleHHs] SHEPruw,
OpO’KeHHs, aBTOTPO(PHOIO U TeTepoTPOPHOrOo THUMOB NHUTAHUS, (OTOCHHTE3a W XEMOCHHTE3a, MMHTO3a, Meilo3a, TraMmeToreHesa, SMOpUOTeHe3a,
MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHSI, MHANBUIYaJbHOTO PAa3BUTHS OpPraHM3Ma (OHTOTeHe3a), B3aUMO/ICHCTBUS T€HOB, T€TEPO3KCa, UCKYCCTBEHHOTO
oTbopa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3U MEX]y OPraHOMIAMH KIETKU M UX (DYHKIMSAMHU, CTPOCHHUEM KJIETOK Pa3HBbIX TKaHEW M UX (DYHKIUSIMHU, MEKIY
OpraHaMH U CUCTEMaMU OPraHOB Yy PACTEHUM, dKUBOTHBIX U YEJOBEKA U X (QYHKIMSIMH, MEKY CHCTEMaMU OPraHOB U UX (PYHKIUSAMU, MEX]Ty AT arlaMu 0OMeHa
BEIIECTB, dTalaMH KJIETOYHOTO IMKIA M XKU3HEHHBIX IIMKJIOB OPraHMW3MOB, dTalaMud 3MOPHOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTUNOM, (EHOTUIIOM U
(baxTopamu cpeabl OOUTAHUS;

YMEHUE BBISBIIATH OTJIMUNTEIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE PACTEHUH, )KUBOTHBIX M YEIOBEKA;

YMEHHE HUCIIOIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY JUTS I0Ka3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;



yMEHHE pemiaTh OHOJIOTMYECKHE 3aJauyM, BBISIBISITH MPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKAY HCCICAYEMbIMUA OWOJIOTMYECKUMHU MpoIleccaMu |
SIBJICHUSIMU, JICJIaTh BHIBOJIBI M POTHO3BI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATH TaOOpaTOPHBIE U MPAaKTHUECKUe paboThl, COOII0AATh MpaBmiia Mpu padboTe ¢ yaeOHBIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THIIOTE3BI, MPOBEPATh MX JKCIEPUMCHTAIBHBIMU CPEICTBAMHU, (OPMYITHPYS IIe]Ib WCCIICIOBAHMS, aHATH3UPOBATH TOTYYCHHBIC
pe3ynbTaThl U JIeJaTh BBIBOIbL;

YMEHHE Y4acTBOBATh B yUeOHO-HUCCIEI0BAaTEIbCKON paboTe 1Mo OMOJIOrHH, SKOJIOTUH U MEIULIMHE, IPOBOIMMON Ha 0a3e MIKOJbHBIX HAYYHbBIX OOIIECTB, U
MyOJUYHO TPEJICTABIISATD MOJTYYSHHBIE PE3y/IbTaThl HA YICHHUECKUX KOHPEPECHITUSX;

YMEHHE OLEHUBATh O3TUYECKHE acCHeKThl COBPEMEHHBIX HCCIEAOBaHMM B oO0nacTh OMONOTMM W MEIUUUHBI (KIOHHUPOBAHUE, MCKYCCTBEHHOE
OILJIOIOTBOPEHHE, HAIIPABJICHHOE U3MEHEHHE T€HOMA U CO3/IaHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJSITh OCO3HAHHBIM BBIOOp Oyaymied NpodecCHOHATBFHON IesATEIPHOCTH B 00JIaCTU OWOJIOTHH, MEIUIIMHBI, OHOTEXHOJIOTHH,
BETEpUHAPUHU, CEIHCKOTO XO35WCTBA, THIIEBONW MPOMBIIUICHHOCTH, YIIyOIsITh TIO3HABATENbHBIA HWHTEPEC, HANpPABJICHHBIA Ha OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOIIECH Mpodeccun u Mpo0DKEHIE OMOJIOTHIECKOTO 00pa30BaHMs B OpraHU3AIMIX CPEAHETO TPO(PECCHOHATLHOTO 1 BBICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3ynbTaThl 0OCBOCHUS yueOHOTO TIpenamera «buonorus» B 11 Knacce NOMKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAyYHOU KapTUHBI
MHpa, B T[IO3HAaHWU 3aKOHOB TMPUPOJBI M PEUIEHUH HKOJOTMYECKUX MpoOJieM YeJOBEeYecTBa, a TaKKe€ B PEIIEHWH BOIPOCOB pPaIlMOHAIBHOTO
MIPUPOIONOIIB30BaHUs, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOIIEHHUS K MPHUpOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUUCKUX U 3apyOeKHBIX Y4EHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH,

YMEHHE BJa/IeTh CUCTEMOMN OMOJIOTHYECKMX 3HaHWil, KOTOpas BKJIIOYAET OMpPEJENICHUS U MOHMMAaHHUE CYIIHOCTH OCHOBOIOJIArarolIMX OHOJIOTrHYEeCKHX
TEPMHUHOB U MOHATHH (BUI, 3KOcucTeMa, Ouocdepa), Onosnoruyeckue Teopun (3BomonronHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHSI 3B OJIIOLMH), YICHHUS
(A. H. CeBeprioBa — o myTsx 1 HarpasJieHUsx 3Bosroruu, B.W. BepHanckoro — o 6uocdepe), 3akoHsl (renernueckoro paBHosecus Jx. Xapau u B. BaitnOepra,
3apojsimeBoro cxoxacrsa K. M. bapa), npaBwia (Munumyma FO. JIuOmxa, 3KOJIOTrMYECKON MHpaMHIIBI dHEPrUH), TUMOTEe3bl (rumote3a «vupa PHK» V.
I'unGepra);

YMEHHE BIaJIeTh OCHOBHBIMH METOJaMU HAYYHOI'O MO3HAHMS, UCHOJIB3YEeMbIMU B OMOJIOTMYECKHX HCCIEAOBAHMSIX >KUBBIX OOBEKTOB M JKOCHUCTEM
(omucanue, U3MepeHue, HalMIeHNE, SKCIIEPUMEHT), CIIOCOOaMU BBISBIICHUS U OLIEHKU aHTPOTIOTEHHBIX U3MEHEHU B IPUPOJIE;

YMEHHE BBIJCNATH CYIIECTBEHHBIC NMPU3HAKH: BUAOB, OMOTEOLIEHO30B, SKOCHUCTEM U OHOCGheEpbl, CTAOMIN3UPYIONIEro, MBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa, alIoMaTpU4YecKoro M CHUMIATPUUYECKOTO BHA000PA30BaHMS, BIMSHHS ABMXKYIIMX CHUI OSBOJIONUU Ha TEHOGOHI MOMYJISIUH,
MPHUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeIoOBaHMs HAMPaBJICHH YBOJIIOIMN, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHUE YCTaHaBJIMBATHh B3aUMOCBS3M MEXKAY MPOIECCAMU SBOJIIOLMH, JABMXKYIIMMHU CHJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOTICHUSMH K HUM OPTaHU3MOB;



YMCHHUC BBIABJIATH OTJIUYUTCIIBHBIC IMPU3HAKW JXUBBIX CHCTCM, HpI/ICHOCO6JIeHHOCTI) BUJ0OB K CpCac O6I/ITaHI/I$I, aOMOTUYECKUX MU OHOTHYECKHX
KOMIIOHEHTOB 3KOCHUCTEM, B3anMMOCBSI3eH OpraHmu3mMoB B COO6HICCTB3.X, AHTPOIIOTCHHBIX H3MEHEHHH B DKOCHCTEMAaX CBOECH MECTHOCTH,

YMCHHUEC HUCIIO0JIb30BATh COOTBCTCTBYIOIINEC apryMCHTHI, 6I/IOJIOI‘I/I‘-IGCKyIO TCPMHUHOJIOTUIO U CUMBOJIMKY JJId AOKA3aTCIbCTBA POJACTBA OPIraHU3MOB PA3HBIX
CUCTCMATHYCCKUX TPYIII, B3aUMOCBA3HU OPraHu3MOB U CPCALI 06I/ITaHI/I$I, CANMHCTBA YCJIOBCUYCCKUX pac, HCO6XOIII/IMOCTI/I COXpaHCHUA MHOFOO6pa3I/I$[ BUI0OB U
AKOCHCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEYECTBA;

YMCHHUEC pPEIIaThb OMOJIOTHYECKHE 3ala4yi, BbBIABIIATHL HNPUYUHHO-CICACTBCHHBIC CBA3U MCKAY HUCCICAYCMBIMU OHMOJIOTHYECKUMH mnmpoueccaMm H
SABJICHUAMMU, ACIATh BBIBOJbI U ITPOTrHO3BI HA OCHOBAHUWHU MOJYYCHHBIX PE3YJIbTATOB,

YMEHHE BBINIOJIHATH J1a00paTOPHBIE U IPaKTUYECKUE pabOThI, COOJII01aTh MpaBuiia IpU paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAaHUEM;

YMCHHUEC BBIJIBUI'aTb THUIIOTE3bI, IPOBEPATH HX ISKCICPUMCHTAJIBHBIMU CpPCIACTBAMU, (bOpMy.]'H/Ipyg CJIb HCCICAOBAaHHA, aHAJIU3HUPOBATH IMOJTYYCHHBLIC
PE3YIbTATHI U 1€J1aTh BBIBObI,

YMEHHE y9acTBOBATh B YUEOHO-HMCCIIEIOBATEIHCKON pabOTe 1O OMOJIOTHH, YKOJIOTHH U MEIUIIMHE, IIPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYIHBIX OOIIECTB, U
MyOJIMYHO MPEJCTABIATH NOJyYEHHbIE PE3YIbTAThl HA YYEHUYECKUX KOHPEPEHIUX;

YMCHHUEC OLCHUBATH THUIIOTE3bl W TCOPHUHU O IMPOHUCXOXKACHHUMN KHU3HH, UYCIIOBCKA M UYCJIOBCUCCKHUX pacC, O MpHYMHAax, IMOCICACTBHUAX H crocobax
MPEAOTBPAICHUS TJI00aTbHBIX U3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBJISITh OCO3HAHHBIN BHIOOp Oymymied mpodecCHOHATbHON AEATENHPHOCTH B 00J1aCTH OWOJIOTHH, SKOJIOTHH, MPHUPOIOTIOIH30BAHMS,
MEIUIUHBI, OWOTEXHOJIOTHH, TICHXOJOTHH, BETEPHHAPHU, CEIBCKOTO XO3AWCTBAa, NHINEBOW MPOMBIIIJICHHOCTH, YIIIYOJSITh MO3HABATEIbHBIN HWHTEpEC,
HaNpaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIONICH NPOQPECCHH H TMPOJODKEHHE OHOJOTMYECKOro OOpa30BaHWST B OPraHU3aIMsIX CPEIHEro
po(heCCHOHAIBFHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
Ne i/ HaumeHoBaHuMe pa3iejioB U TeM NPOrPaMMBbI Beero Konrtpoubusie | Ilpakrnueckue JuexkTpoHHble (¢ poBbIE)
padoThI padoTsI o0pa3oBaTejibHbIE PEeCYpPChI
1 buonorus kak Hayka 1
2 JKuBbI€e cUCTEMBI U UX U3yYEHUE 2
3 Buonorus kneTku 2 0.5
4 X¥UMH4YEcKash OpraHu3anus KIeTKN 7
5 Crpoenue u GyHKINUU KIETKU 6
5 OOMeEH BeIecTB U MPEeBpalleHUue SHEPTHU B 5 1
KIJIETKE bu6mmoreka [IOK
- HacneacTBeHHas MHPOPMALKs U peaTu3anus eé 5 0.5 E:E[DS/// /sn;'he(;j;(I)O'rU/ 7f413368
B KJIETKE Ntp.//SChoot-
YKU3HEHHBIN [IUKIT KIETKH 3 1 COIIECtiO.n'edu'rU/)'
http://ebio.ru/
Crpoenne 1 GYHKIEH OpraHu3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3zmHOk€EHNE U pa3BUTUE OPraHU3MOB 5 1.5 http://djvu-inf.narod.ru/
1 I'eneTrka — HayKka O HacJIEeICTBEHHOCTH U 5 05 http://biology.ru/index.php
M3MEHUYHMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 5 1
14 I'enetuka yenoBeka 1 0.5
15 Cenexuus OpraHu3MoB 2 1
16 buotexHoMOTHs U CHHTETHYECKAsT OUOJIOTHS 3



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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