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INOACHHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHMOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICTICHUS] TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUSA YyUeOHOTO MpeaMera
«buonoruss» coctaBWwIM: KOHUENTyalbHble mnonoxkenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIei, colepKaHusl, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOILIUX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMOIOTUH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIeYEeHUN
CYILIECTBOBAHMS 4YelloBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, o0 oOmen
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOUUXCS CpEeACTBAMU
yueOHOoro nmnpeamera «buonorus», omnpeaenser o005S3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHue MO pas3ieaM M TeMma,
PEKOMEHYEMYIO IOCJIEI0BATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEHN 00yUYaroIMnXCs.

B mporpamme 10 OuoONOrMH Tak)Ke€ YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHON
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOY4YaloIIMXCSd MO OCBOCHUIO COJCPKAHUS
OHMOJIOTUYECKOTO 00Pa30BAHMSL.

B nporpamme no 6uonorun (10—-11 xnaccel, 0a30BbIi ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHWOJOruu, Onarojgapss 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0pPOBOM
o0Opa3e XHU3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cperne.
[ToaTomy Hapsxy ¢ M3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHH O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS NPUKIIAIHBIX 3aa4, B
TOM 4YHuclie: TPOPUIAKTUKKA HACJIEJACTBEHHBIX 3a00JI€BaHUN YeIOoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
11eJIECO00PAa3HOro0 TMOBEACHUS B OKpYXKaloIllled NpUPOJHOW cpele, aHaiau3a
BIIUSIHUSA XO3SUCTBEHHOW MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HAIIPaBIECHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCJIOBUM JUISI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KoOTOpasi Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOImUXCA
CIIOCOOHOCTH @IalTUPOBATHCA K HW3MEHEHUSIM JUHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (GpopMUpOBaHUE y OOyYarOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUSA O KUBOW mpupoze, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JAJS: TIO3HAHWS  3aKOHOB  JKMBOM  Mpupoabl, (HOpMUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne GMOIOTHS UMEET TaKXKe TSl PeIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLMATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTETrpalMyd OMOJOTMYECKHX 3HAHHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, MPEJCTABIEHHOTO B MpOTrpaMMe IO
ounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
J)KU3HU U TMPAKTHYECKOU AesaTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHW3alluu
OHOJOTNYECKOro 00pa30BaAHMSL.

CtpykTypupoBaHuE COJACpKaHUA Y4YeOHOTO MaTepHualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOECHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIu U
HBOJIIONIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorus»
BBIJICJICHBI CIIEAYIOIINE COAepKaTeNbHble MTUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumdeckas cucteman, «OpraHusM Kak



ouosnoruyeckas cuctema», «CucreMa M MHOTOOOpa3ue OpraHUuYECKOro MHUPAY,
«IBONIOLHUSA KUBOK TIPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenps um3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHNEC  OOYYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHu3allMi > KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOH TIPUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HCHHBIX IMPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIyKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOCHUH, MHOTOOOPa3ud U OCOOCHHOCTSX YKHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONIUXCS OTKPHITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHbIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHS B
OWOJIOTUY HAYYHBIX B3TJBIIOB, WIEH M TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJnbTypbl, (YHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWUW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHrue y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSTENbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOSKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHYECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOrMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

IpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUH B TOBCEIHEBHOM KU3HU AJIS
OLCHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonormu B (HopMUpOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3aIllid OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OnoCc(epHBIii.

JdemoHncTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MmoJiekybl JIHK.

Tema 3. XumMuuyecKuii COCTAB ¥ CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKUMM BOABI W MHUHEpANbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyabl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHue CBoilcTBa OenkoB. buonorunyeckue
GyHKUIMUU OENKOB.



depmeHTHl — Ouwosorumdeckue Kartamusatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEeHTp, cyOcTpaTHas cnenuduyHocTtb. KodepmeHnTsl. Butramunsi.
Otnuuust pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTOPOB.

YrieBonael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonorndyeckue (GyHKIMH YTIIEBOIOB.

Jlunuapr:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTuh. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHue  XUMHUYECKHMX J3JEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJIbl BOb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHUECKON KIETKU,
«CTpoeHue sapa KIeTKn», « YTIIEBOIAbD, «JIumuabn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AccuMumsIus (TUIaCTHYEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJIEICHUE U
AKKyMYJMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknun MarpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanmzamusi reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsanus — GuocunTtes
Oenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaebunura yenopeka (BUY) — Bo3Oyaurens CITNU/a.



OOpaTHass ~ TpaHCKpHUIILIMS, peBepTaza W  HHTerpasza. IIpodunakruka
pacrpocTpaHeHus BUPYCHBIX 3aboneBanuii. [Ipodeccus - Bupycosor.

JdeMoHcTpanuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHU,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHblM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojelb cTpykTypsl JJHK.

NMpodeccun, KoTopbie MOXHO MOSTYYUTH NOCIIe OKOHYaHUA
nporpamMmmbl marucTpartypbl «KnetoyHasa 6monorus, LUTONOruA,
rucronorus»: omonor, buonor-uccrnenoBaresnb, FMCTONOT,
MUukKpobuornor. Camapckuu rocyfapcTBeHHbIN MeAULUHCKUIA
yHuBepcuteT (Cam['MY). Jly4ine By3bl sl IOATOTOBKH IIUTOJIOTOB:

1. PYJIH.

2. MI'Y um. M. B. JlomoHOCOBa.

3. Ce4yeHOBCKUI YHUBEPCUTET.

4. PHUMY um. H. N. ITuporosa.

5. MI'MCY um. A. Y. EBaokumMoBa.
6. CIIoI'Y.

7. CII6oI'MY.

8. b®Y um. U. Kanra.

9. HI'MYV.

10.KpacI'MVY

Tema 5. Pa3MHokeHre 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHblil UK, WIM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekaromue B UHTepdaze. Pernmkanusa — peakuus MaTpUUHOIO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapUOTHIL.
JIMTITON AHBIN U TrariougHBIN XPOMOCOMHBIE HaOOPHI. Xpomatuisl.
[{utonornuyeckne OCHOBBI Pa3MHOKEHUS M  WHIWBUAYAJIBHOTO  Pa3BUTHUA
OpPraHu3MOB.

Henenue kinetku — muto3. Craaun mutosa. IIpoueccsl, npoucxonsiiue Ha
PAa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUATO34.

[Iporpammupyemasi rubenb KIETKU — aromnTo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Buasl 6ecrosioro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,



cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meito3. Craguu meio3a. IIpomecchl, nmpoucxoadimue Ha CTaguaX MeEHo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICI U
3HaYeHUE Meo3a.

'ameTtorenes — mpouecc o0pa3oBaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaro30ui, SIHIEKIETKa) — CIHEpMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanpHOE pa3Butue. TuIbI
NOCTAIMOPHUOHAIIBHOTO Pa3BUTH: MpAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue
Cpelnbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u paszButme pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAINU Pa3BUTHSL.

JdemMoHcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BerertaTuBHOE pa3MHOXKEHHUE
pactenumii», «Jlenenue kieTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukanus JTHK», «Mutosy,
«Meiiozy», «IIpsmoe u HenmpsiMoe pa3BuUTHE», «l aMeToreHe3 y MICKONUTAOIINX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIIPENapaThl «Cnepmaro3onasl
MJICKONIUTAIOLIETO», «SHIeKneTka miuekonuTaromero», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeJb-alniuiukauus «J/legeHue KIEeTKn», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopatopuast pabora Ne 3. «HaOmomeHne MuTO3a B KJIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlabopatopnasi pabora Ne 4. «/3ydeHue CTPOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENnaparaxy».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneruku. Mcropus pa3Butus reHeTUKHU. Ponb nuronoruu
¥ OMOpUOJIOTUM B CTAaHOBJIICHMM Te€HETHUKH. BKiaa poccuilckux u 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUM,



[IUTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTUUeCKHil). (OCHOBHBIE T'€HETHYECKUE
noHATUs. ['eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUIM.

3aKOHOMEpPHOCTH HACJIeOBaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MoHorubpuaHOe CKpeImMBaHWE. 3aKOH €AMHOOOpa3usi THOPHUIIOB IEPBOTO
nokosjeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIJICHUS IPU3HAKOB.
I'mnote3a uynctoTel ramet. [loiHOE U HEMOJHOE JOMUHUPOBAHHUE.

JHuruOpugHoe  CKpellMBaHHMe. 3aKOH  HE3aBHUCHUMOIO  HAaclieJJOBaHUs
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBaHUS.
AHanmsupyromee cKkpenBanue. Menonp30Banne aHaIM3APYIOIIETO CKPEIUBAHUS
JUTSI OTIpE/ICTICHUS TEHOTHIA OCOOH.

CuemnienHoe  HacnefoBaHue npuszHakoB. PaGora T. Moprana 1o
CLEIUIECHHOMY HAaclIEJOBaHMIO Te€HOB. HapylieHue cuersieHns: TeHOB B Pe3yibTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHasi TEOpHUSI HACJIEACTBEHHOCTH. | €HETUYECKHE KapThI.

I'eneruka noma. XpoMOCOMHOE OIpeAesneHue mnoia. AyToOCOMbl U TMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl N3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAsA KPUBAs.
Hopma peaknuu mnpusHaka. KoJUueCTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHYHUBOCTH.

HacnenctBennas, wiaM TEHOTHUNIUYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMUBOCTU. MyTalnmoHHasi u3aMeHUnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTareHHble (paKkTophI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUHBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YeJIOBEKa: FeHeaNOrM4eCKui, OJIM3HEIOBBINM, IIMTOT€HETUYECKUN, OMOXUMUYECKUH,
MOJIEKYISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comaruueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIC KIETKU. [IpuHUUMBI
310pOBOT0 00pa3a >KU3HH, JUATHOCTUKU, MPODUIAKTUKYU U JICUCHUS] TEHETUYECKUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TCeHETUKHU B MPEAOTBPAIEHUH U JICUCHUN TeHETHUECKUX 3a00JI€BaHU YEIOBEKA.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupr  u  cxembl:  «MOHOrMOpPHIHOE  CKpELIMBAaHHE U €r0
LUTOIC€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JluruOpuaHoe  CKpEIIMBaHHEY,
«lluTonmornyeckne  OCHOBBI  AUTHUOPUAHOTO  CKpelMBaHUs»,  «Meio3y,
«B3auMonencTBUE  aJUIeNIbHBIX TIE€HOB», «l'€HETMYEeCKHEe KapThl PaCTEHUU,
KMBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CHEIUIEHHOr0 ¢ mnosnom», «Kapuotumel YenmoBeka HW  KUBOTHBIX», «Buasl
U3MEHYMBOCTHY», «MoaudukanoHHas HW3MEHYUBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», « MyTalimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: Mojenu-anmaukanu «MOHOTHOPUIHOE CKpPELIMBAHUE),
«Henonnoe nomuHupoBaHue», «JlurnbpunHoe ckpenuBanuey», «llepexpéct
XpOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3odpuma»y (HOpma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(HIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabota Ne 6. «3yuenne MoaupUKaIMOHHON U3MEHYHMBOCTH,
MIOCTPOECHHUE BapUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOID.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass pabdorta Ne 2. «CocTaBlieHHE U aHalu3 POJOCIOBHBIX
YEJI0BEKA.

[Ipodeccun, cBsi3aHHBIE C TCHETUKOW: reHeTUYeCKHMH KOHCYJabTaHT, IT-
reHeTHMK, OMOITHK, JKCHepT mnepcoHMPUUMPOBAHHONW MeauMUUHbI. Bys3bI:
Camapckuii rocy1apCcTBeHHbIN YHUBEPCUTET.

IIo Poccun:

MO®TH, bamkupckuii rocyHuBepcuTeT, HOBOCHMOMPCKMII YHUBEPCHUTET,
UHCTUTYT Ouonoruu u OuomenunvHbl HUKeropoackoro rocyaapcTBeHHOrO
ynuBepcurtera wumenun H.M. JlobayeBckoro, axkajgemuss OHOJOTHUM U
ounorexHosoruu uM. .M. IBanoBckoro K):xkHoro ¢geaepaibHOro yHuBepcurera
(FO®Y)

Tema 7. Cenekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka WU MpPOUECC. 3apOKICHHUE CENEKUUH M JIOMECTUKALMS.
VYuenue H. . BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOTO00pa3us
KyJIbTYPHBIX pacTeHUl. LIeHTpbl MPOMCXOXKAECHHUS AOMAIIHUX *XKUBOTHBIX. CopT,
1I0pOJIa, IITAMM.



CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIM U MHAMBUIYATbHBINH OTOOPHI B
CEJIEKIIMM PAcTEHUHA M KUBOTHBIX. OIlleHKa 3KcTepbepa. bin3kopoacTBEeHHOE
ckpeuiuBanue — HUHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBEHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas rulOpuauzanuss U e€ ycnexu. VICKycCTBeHHBI MyTareHe3 u
MOJIYYEHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEKIMU pAaCTeHHH, XWUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buorexHonmorus Kak OTpaciab NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTallbl
cozganuss pexomOuHaHTHOM JIHK wu TpaHcrenneix opranumsmoB. Kierouynas
uHxeHepusd. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Dkosornueckue W dtudyeckue  npodmemsl. MO —  reHeTrmyecku
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.

[Tpodeccun, cBA3aHHBIC C CEICKIIUCH:

1. 3ooTexHukm pabOTAIOT C CEIBCKOXO3SIICTBEHHBIM CKOTOM U JOMAIlIHUMU
KUBOTHBIMH.

2. CejekluoHepbI pacTeHHi BOCTPEOOBAaHBI B CETLCKOM XO035HCTBE,
CaJI0BOJICTBE, MUIIEBOI MPOMBIILIIEHHOCTH.

3. CobakoBoAbI CIEHUAIU3UPYIOTCS HA CO3/IaHUH U YIIYUILIEHHH ITOPOJ cO0aK
TUTA pa3IMyYHBIX IeJIel: 0X0Ta, BhIMAC CKOTA, IOMAIllHee MPOoKUBAHHE.

4, KOHCBOﬂbI pa60TaIOT B INICMEHHBIX XO035MCTBaX.

IIporpamma «Arponomus: CesieKIiusi 1 CEMEHOBOACTBO» B CamapcKoM
rocyJapCTBEHHOM arpapHOM YHUBEPCHUTETE.

ITocne oxkonuanus O6Y‘I€HI/I$I BBIITYCKHHUKH MOT'YT 3aHUMAThb CIICAYIOIIUC
JOJIZKHOCTH.

e arpoHOM;

e arpoOHOM JJA0OPATOPHH IO OLIEHKE KaYeCTBA UCIBITHIBAEMBIX COPTOB
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP;

e arpOHOM-3HTOMOJIOT;

e arpoOHOM II0 CEMEHOBOJICTBY;

s MH)XEHEP-TEXHOJIOT Ja0OpaTOPUH MO OLIEHKE KAYECTBA UCIIBITHIBAEMbBIX
COPTOB CEIbCKOXO3SIUCTBEHHBIX KYJIBTYDP.

JlemoHcTpanumu:



[Toptpers: H. W. Basunos, . B. Muuypun, I'. /1. Kapneuenko, M. .
HBanos.

Tabnuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenmity, «OTnanéHHas rudpuausanus», «Padortel akagemuka M. @. iBanoBay,
«lomumnounusa», «OO0bEKThI OuoTexHonorun», «KieTouHnsle KyJIbTyphl U
KJIOHUpOBaHUe», « KoHCTpyHnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB Y KOPHETIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlabGopaTopHble U pakTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI W JOCTHUKEHUS CEJIEKUMU PACTEHUM H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHA.

[Ipennochulki BO3HMKHOBEHHSI HBOJIOINMOHHOW TEOPUHU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OHONOruu. BiusHue 3BOJIIOIMOHHONW TEOPUM HA PAa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CeuzerenscTtBa  »Bosronuu. [lameoHTOIOrHYECKHE:  IOCIIEN0BATEIBbHOCTD
MOSIBJICHUS! BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEPEeXOaHbIe (HOPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH u GJop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJACTBA W PA3NUYUSI SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTed Yy Bcex
OpraHU3MOB.

OpomounonHas Tteopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUIOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOKXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHYMBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomonus. [Tonynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JBroxymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EctecTBeHHbI1 0TOOp — HampaBisomMil  Qgakrop 3Bomound. DPopMbl
€CTECTBEHHOTO 0TOOpA.



[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
PUCTIOCOOJIEHU y OopraHu3MoB. ApoMoph03bl U HAMOATANITAIIUY.

Bun u BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJI000pa3oBaHusl: Teorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi. DopMbl  HBONIONUU:  (prsieTHYeCKasi, JIUBEPreHTHa,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpatuMocTs HBOTIOIUY.

[IpoucxoxaeHre OT HeclelUaTIu3upOBaHHBIX NMpenkoB. [Iporpeccupyromas
crienuaIn3anns. ATanTUBHAS paIHALUs.

JdemoHcTpanuu:

[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuup!l u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoAbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTBeHHbINT 0TOOPY, «MHOTO00Opa3nue COPTOB PACTCHHIDY,
«MHoroo6pasue  TOpoJ  KHUBOTHBIX), «ITonmynsaunmny, «MyTaunonHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «Uaumoamanraumm», «OO0mas aereHepauus,
«/IBmKymue cunsl 3Bomoonum», «Kapra-cxema wapmpyrta mnyrtemectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucmocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHE.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPACKH,
HAOOp IJIOMOB M CeMsiH, KoyuieKiusi «l[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 00BEMHAs MOJAEIb
«CTpOoeHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpéct
XpOMOCOM», BiaxHble mpemnaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYLWIKW», MUKponpemnapaT «/lpo3zoduna» (Hopma, myTtanuu QOpMbl KpPbUIbEB U
OKpacCKH Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHass padora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apOXKJICHUU >KU3HU. HayuyHble rumoress
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: aOuoreHe3 M naHcnepMmus. XUMHUYecKas
3BOMIOLMSA. AOHOr€HHBIM CHUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPraHMYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKACHNE XUMUYECKOW IBONMIOUNH. HauanbHbIe Tanbl
ounosorndecko sBojtoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX



CTPYKTYp M BO3HMKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M HMX DBOJIOLUS.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButne xu3Hn Ha 3emse mo spam M nepuojgaMm. Karapxeil. Apxenckas u
nporepo3oiickas Hpbl. l[laneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Me3o3o0Kickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHo3olickas »9pa u €€ mnepuoapl: TNaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPOIOTCHOBBIM.

XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE 3Tarbl
3BOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOro Mupa. Apomop¢do3bl y pacTeHUU U
XKUBOTHBIX. [[0siBIEHNE, pacUBET U BBIMUPAHUE TPYNI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKkeHHE 3Boyrouud. (OCHOBHbBIE
CHUCTEMATHYECKHE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YesloBEeKa. AHTPOIOJIOTHs KaK HayKka. PazBuTue npeactaBieHui o
IPOUCXOXKJCHUN YelaoBeKka. Meroasl HM3ydeHMsl aHTpororesesa. CxoacrBa u
pa3IMyuMs YEJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  ((pakTopsl)  aHTPONOreHe3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUU TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, YemoBek npsaMoxodsalni, YermoBek HeaHIEpTAIbCKUM, Yenosek
pa3yMHbiii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpEMsSl CYILIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSL.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHas  (PKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUAM CYIIECTBOBAaHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma. [Ipodeccun: anTpomnosnor, majseoHTOJIOT.

JdemoHcTpanuu:

[Toptpets: @. Penn, JI. Ilactep, A. M. Onapun, C. Mumniep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBenne CoJIHEUHON cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuUBOTHasi  KJETKay,
«ITpokapuotnueckass kinertka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHbIE MeECTa TMAaJCOHTOJOTMYECKUX  HAXOAOK  MPEAKOB
COBPEMEHHOI0 4eJIOBeKa», «JlpeBHenmue moan», «lpesHue moaun», «llepssie
COBPEMEHHBIE JIIOAW», «HermoBeuecKkue pace».



O6GopynoBanne:  Mysku  «lIpoucxoxxknenue — denoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTallblla, KPOMaHBbOHIIA), CJIETKU WU
U300paKEHUS KaMEHHBIX OpyJIud NepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYECKas TaOnuia, KOUIeKius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

[IpakTuyeckas padbora Ne 1. «/3ydeHne MCKOMaeMbIX OCTATKOB PaCTEHUM U
YKUBOTHBIX B KOJIJIEKITUSX).

DKCKypcHsi «IBOJIOLKA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUYEeCKUN My3€eil).

Tema 3. OpranusMbl U OKpY:Ka0Ias cpeaa.

DKOJIOTHSI KaK HayKa. 3aJau U pa3/iesibl SKOJIOTMU. MeTOoIbl SKOJIOTHYECKUX
UCCJIEIOBAHM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHWs OpPraHWU3MOB: BOJHAS, HA3eMHO-BO3JYIITHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (paxktopel. Kinaccudukanus skonoruueckux (aKTOpoB:
abnoTuyeckre, OWOTUYECKME U aHTPONOreHHbIe. JIeHCTBHE SKOJOTMYECKHX
(hakTOpOB Ha OPTAHU3MBI.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOANU3M.
[IpucnocoOneHusi opraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buortnueckue  ¢daktopel.  Buuabpl  OMOTMYECKMX ~ B3aUMOJCHCTBUIL:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalu3M, KOMMEHCAJIW3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpau3M. 3HaueHHE OWOTHMYECKUX B3aUMOJICUCTBUM MJisi CYIIECTBOBAHUS
OpraHU3MOB B IMPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyysauud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISILUMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YuCcI€HHOCTH MOMYISUUNA U €€ PEryJsiusl.

JdeMmoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeasl oduTaHus
opranu3sMoBy», «®Doronepuoguzm», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHPY30puu-TyPenbkuy, «Ilumiessie nemnm.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

Jlabopartopnas pabota Ne 3. «Mopdosnornyeckue 0COOEHHOCTH PacTEHUN U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.



[Tpaktuueckas padota Ne 2. «[loacuér NMIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0mectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
IpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunpbl-nomunantel. CBs3u B
OHMOLICHO3E.

DKoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ouoreoneHoze. @DOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJYILEHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCHUCTEMBI. [lumieBbie 1enmu U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OHMOMacca, MPOAYKIHUA. DKOJIOTHYECKHE
nupaMubl: TPOAYKUMUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOpPEryJislus, pazputue. CyKieccusl.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMAa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak ¢akrtop ycroHdmBoCcTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
r00anbHOM 3KOCUCTeMBbl. Jl[MHaAMUuYeckoe paBHOBeCcME M oOOpaTHas CBSI3b B
ounocpepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/ia,
azora). 30HAIbHOCTh Orochepnl. OCHOBHBIC OMOMBI CYIIIH.

UYenopeuecTBO B Onochepe 3emin. AHTpONOT€HHBIE U3MEHEHHs B buocdepe.
I'moGanpHbIE HKOJTOTHUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHue MIPUPOJIbI u YeJI0BEYECTBA. Coxpanenue
ouropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paliMOHATBLHOTO
yOpaBJICHUS] TPUPOJIHBIMU pecypcaMu U HX HCIHoib30BaHue. JlocTuxkeHus
OMOJIOTHHU U OXpaHa NPUPOJIbI.

IIpopeccun B chepe  dKomOTHH:  IKOJOT-0MOJIOT,  IKOXHUMHK,
JKOJIOTHYECKUH  ayaUuTOP, IKOJOTHYECKHH  IPHUCT, IKOJOTHYECKHUM
KOHCYJIbTAHT, JIa00PaHT-3K0JIOT, CHENMAJTUCT MO O0palleHHI0 C OTXOJaMH,
HHKeHep-3KoJI0r. [lomyunts npodeccuto, cBsi3aHHyto ¢ 3Konorueil B Camapckoi
00J1aCTH MOKHO:

e CamI'TVY
e CIDY
o CICIY



* Bomxckui ynusepcuretr umenu B.H. Tartuiesa.

JdeMoHcTpanuu:

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

Tabmumsr u cxemsl: «[lumeBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnpie cooOmiecTBa», «llemn nuTanusy, «IKoJOTHUECKAsT TUPAMHIAY,
«buocdepa u yenoBek», «IKOcUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTEHHBIC  BO3JCUCTBUS Ha TpuUpoay», «BaxkHeilmme HCTOUYHUKHU
3arps3HEHUs] BO3yXa U TPYHTOBBIX BOJ», «llouBa — BakHeMIass coOCTaBIsIONIAs
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii 3dpdex», «DakTopbl
pPaIMoOaKTHUBHOIO 3arps3HeHus Ounocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnipocTpanenue ku3HHM B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«Kpyrosopot yriepoja B buochepe», «KpyroBopoT azota B mpUpoae».

OO6opymoBanne: MOJENb-aMUIMKAKI «TUMUYHBIE OMOIIEHO3B», TepOapuit
«PacrurenbHbIie coOOIIEeCTBaY, KoUK «broieHos3y, «Bpeaurenu BaKHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUICKIMUM pPACTEHUH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM KOJIOTMYECKUM TpyIraM OJHOTO BHJA,
Kpacnas xnura Poccuiickoii ®enepainuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.


https://vuzoteka.ru/%D0%B2%D1%83%D0%B7%D1%8B/%D0%92%D0%A3%D0%B8%D0%A2

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUM A ITPOI'PAMMEI 11O
BbMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOEHHUS  OOYyYalIIMMHUCA TpPOTrpaMM  CpeaHero ooOimero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yiabTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE OOYyYaroIIUMUCS POCCUNUCKON
rpaXXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlMM K OOy4YeHUI0  OWOJIOTHUH,
[[EJICHANPABIICHHOE PAa3BUTHUE BHYTPEHHUX YOEKIECHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
JNEATETbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€MHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3HUIMU JHUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY WM IMPABOMOPSAKY, YEIIOBEKY TPy/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HacCIEAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKarolen cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JHUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IMPOILECCE PEAN3ALUH OCHOBHBIX HANPABICHUMN
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIHMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW HEATEIBHOCTH IPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW pOCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS I1IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



NOHMMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpasa >KU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryjsipHas (Qusnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHUE MOCHEACTBUNA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0I00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollel Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpU pPEHICHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsr);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUE PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYyJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOoJu B
bopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0llecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM HMBHIIM3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIIICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHalid3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBbCKYIO JESTEIHHOCTh UHIMBUIYATBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, Hay4HbIH (paKT, MPHUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JPYTrux),
yHUBEpCaJIbHbIC ydeOHbIe JAeiCTBHS (ITO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE ydeOHbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

caMoCTOSITENNbHO  (OpMyNHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactBa Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeHCTBUA:

BJIAICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMY;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI MJIs JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaAMETPbl U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJI€ pEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, MpeJjiaratb OPUTHHAIBHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(POPMAIMIO Pa3INYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBHIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckon uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalME: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHAaTypy, HOMEHKJIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUTl  WH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMasiora Win JUCKYCCHH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAWMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padoThI;

OIIEHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXJOTO0 y4YacCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHMBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pElIeHHs MOpo0iemMbl C  yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B NIESTEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalHUsAX, & TAaKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIIEHUS AKU3HEHHBIX 3a71a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBass OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJsipHON Ouosiorun), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAaHUE JKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTAa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMH BEJIMYMHAMH, OOBICHEHHE I1OTYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNSATh CYIICCTBEHHBIEC MPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYEeHHBbIC 3HAHUS I OOBSICHEHUS OWOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LENapl0 obOecredeHHs 0e30MacHOCTH CBOETO 3/J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIEH, COOIIOICHHS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOTHON cpene, TMOHUMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorui W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUAHOE CKpEUIMBaHUE, CIEIMUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOIHITH J1a0OpaTOPHBIE M IMpakTUYEeCKHe pPaldoThl, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH WH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIEeKTbl COBPEMEHHBIX HCCJIENOBAaHUI B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCHMEHHBIE U YCTHBIE COOOIIEHMUS,
0000m1ast OMOJIOTHYECKYI0 MHPOPMAIMIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO
MCIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHHSA ECTECTBEHHbIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIa/J€ POCCUHCKHUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pAaCKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, IKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3araTb OWOJOrMYecKue Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OMPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBbI, IEpeHoca
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C 1eNplo obecredeHus 0e30IMacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOJAMMOCTH HCIHOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOI OMOJIOTUH JIs1 PAIMOHAIEHOTO TPUPOAOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHblE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEILIECTB U YHEPTUH B SKOCUCTEMAaX (LIETIH MUTaHUsA);

yYMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpakTUYecKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHble  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMoJIOTHYeCcKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3/ie/ioB M TeM JyekTpoHHbIe (HU(POBLIEL)
Ne /i Kourpoasnsie | IlpakTnyeckue
NMPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTsbI padoThI
1 buonorusa xak Hayka. 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ CUCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XUMUYECKUN COCTAB U CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.ru/YTLWWOIJEO
4 KuznenesTe1bHOCTD KIETKH 6 1 https://m.edsoo.ru/MEETZ2D71
PasmHuoxeHue aJgbHOE
5 MHOIRCHIE T HHANBILYaIbH 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTraHU3MOB
H
6 ACICACTBEHHOCTD 1 HIMCHAHBOCTS 8 1 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenexuusi opranu3zMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

KosmnuecTBo yacos
HaunmenoBanue pa3ieinoB M TeM DJIeKTpOHHbIe (HM(ppOBbIE)
Ne /i Konrpoasnsie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
padoTsbI padoThI
1 DBOTIOIIMOHHAS ONOJIOTHSA 11 1 1 https://m.edsoo.ru/7F6R1ZROH
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha
2 8 1 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
3 Opranu3Mbl 1 OKpyXkaroias cpeaa 5 1 https://m.edsoo.rt/XNFOD96AA
CooO1ecTBa 1 HSKOJIOTHYECKUE
4 9 1 https://m.edsoo.r/WXWAVSS56F
CHUCTEMBI
5 Pe3epBHOE Bpems 1 https://m.edsoo0.rt/T3R3IFWNQN
OBUIEE KOJIMYECTBO YACOB I10 34 3 )5

[NPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJTACC



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

KoauuyecTBo yacoB

Hara DyIeKTpOHHBbIE NN (poBbHIE
Ne n/m | Tema ypoka Kontpoasnbie | IlpakTnyeckue
Bceero H3ydeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
CeHts6pb
1 buonorus B cucreme Hayk 1 P https://m.edsoo.ru/O2T4D1UIS5
1 Henmens
MeToabl mo3HaHUA KUBOU
npuposl. [IpakTrnueckas
abora Ne 1 «cnionp3oBanue CeHTsa0pb
2 P 1 0.5 P> ttps://m.edsoo.ru/GAB23860W
Pa3IMYHBIX METOJIOB MPHU 2 Henels
W3YYCHHH OMOJIOTUYECKUX
00BEKTOBY
buonornueckue cucTeMsl, CeHTa0ph
3 | P> ttpse//m.edsoo.r/ATVOYD215
MIPOLIECCHI U UX U3YyUEHHE. 3 Hepens
XUMHUYECKUI COCTaB KIETKH. Ceursaopsn
4 1 p https://m.edsoo.ru/L17L.J590V
Bonxa u munepanbHble cOIU 4 nenens
Bbenku. Cocrtas u cTpoeHue OxTs0ph
5 p 1 p https://m.edsoo.ru/V33INUWSW
0OEeIKOB 1 Hemens
depMeHTHI — OHOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
. OxTs6pB
6 KaTaJIUTUYECKON aKTUBHOCTH 1 0.5 https://m.edsoo.ru/VBPPPBGCD
2 Henend
(bepMeHTOB (Ha IpUMepe
aMuIIa3bl WIK KaTajaasbl)».
Nuctpykrax no Th
OxTs6pB
7 YriaeBoapl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITIS
3 Henens
8 HyxnennoBblie kucnotsl. ATO 1 OxkT1a0pb https://m.edsoo.ru/WOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

4 genens

I/ICTOpI/Iﬂ U MCTOAbI NU3YUYCHUA

KJIETKaX KOHYMKa KOPEIIKa JIyKa
Ha TOTOBBIX
MUKpOIpenaparaxj .

kierku. Kiierounas reopus. Hos6
9 JICTICH. BJICTORHA TeopHA #AOPE https://m.eds00.ru/JXQMJOGM3
Kietka kak 1iesiocTHas xuBast 1 Henensa
cuCTEMA.
CrtpoeHue 3yKapuoTUYECKOM
KJIIETKH.
JlaGopatopHnas paborta Ne 2
«M3ydenue cTpoeHus KIETOK
. Hos6pp
10 pacTeHHIA, YKHBOTHBIX, TPHOOB U 0.5 ) https://m.edsoo.rt/XDCLRAF1Q
HeIels
OaxTepuil o] MUKPOCKOIIOM Ha A
TOTOBBIX MHKpOIIperapaTax u
WX onucanue» . MHCTpyKTax 1mo
Tb
KontponsHas padota 110 Hos0pse
11 p P p https://m.edsoo.ru/KZ01WS5LIY
XUMHYECKOMY COCTaBY KIIETKH 3 Henmens
OOMeH BEIIECTB N Hos6ps
12 B p https://m.edsoo.ru/LOB313XYZ
MeTa0oIHu3M 4 genens
Hexabpb
13 dotocunTe3. XeMOCHHTES https://m.edso0.ru/V882FDGSF
1 Henensa
. Hexabpb
14 DHepreTU4YecKuii 00OMeH https://m.edsoo.ru/T2LVIES3L
2 Henensd
JKU3HEHHBIN [TUKIT KIETKH.
Henenue knerku. MuTos.
JIaGoparopnas padora Ne 3
paTOpHA p Hexabpb
15 «Ha0mronenne Mmurosa B 0.5 https://m.edsoo.1u/COINPWLF4
3 Henmend



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

Nuctpykrax no Th

Buocunres Oenka. Peakims

a Or'0 CHHTE3A. ekab
16 MATPHHHOTO CHHT A pb https://m.edsoo.ru/540F4L77W
Tpancnsnus — OGHOCUHTE3 4 nenens
Oenka
Pemenne 3amad mo OMOCHUHTES SIuBapnb
17 g Y P hitps://m.eds0o.r/TFDKDDWWM
Oelka 2 Henens
Hexknerounsie hopMbl )KU3HH — SIuBapp
18 https://m.eds00.ru/9PGS5FAIB
BUPYCHI 3 Hexaenst
Konrponbnas padora mo
. SIuBapp
19 uutosoruu (IlpomexxyTouHbIi https://m.edsoo.ru/2JLXB4AOR
4 genens
MOHHMTOPHHT)
®DopMBI pa3MHOKEHUSA DeBpain
20 PMBID . p https://m.edsoo.ru/SNUXKO0X86
Opranu3MoB. Merno3 1 Henens
OO6pa3oBaHue U pa3BUTHE
IMOJIOBBIX KIIETOK.
OmogoTBOpeHUeE.
JIaGoparopnas padora Ne 4 DeBpann
21 patop p 0.5 p https://m.edso0.ru/C291.4DXB8
«M3ydyeHne cTpoeHus MOJIOBBIX 2 Henest
KJIETOK Ha T'OTOBBIX
MHUKpOIIpenaparaxy .
Nuctpykrax no Th
NuanuBuayanbHOE pa3BUTHE Despain
22 FIHBHILY P p https://m.edso0.ru/MA4T8L5AD
OpraHu3MOB 3 Henens
I'enetnka — Hayka o
®deBpalib
23 HACJIEACTBEHHOCTHU U https://m.edsoo.ru/HESOD768U
4 nenens
N3MEHUYUBOCTH
24 3aKOHOMEPHOCTH HACIIEIOBaHUS Mapt https://m.edsoo0.1u/YYQSGIOWI2



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

MPU3HAKOB. MOHOTHOpUTHOE
CKpCIIMBaHUE

1 Henmemns

25

JMruOpuiHoe CKpeuBaHue.
3aKOH HE3aBUCHUMOIO
HaCJIe/IOBaHHS TPU3HAKOB

Mapt
2 Henens

https://m.edsoo.rt/YSNANQG65V

26

CuerieHHOE HacleZJOBaHNE
npu3HakoB. JlJabopartopHas
pabota Ne 5 «3yuenue
PE3yJIbTaATOB MOHOTUOPHTHOTO
U JIUTHOPUIHOTO CKPEIIHBAHUS
y Ap030(HIIbI Ha TOTOBBIX
MUKpOIIpenaparaxj .
HNuctpykrax no Th

0.5

Mapt
3 Henend

https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacneqosanue
HpI/IBHaKOB, CICIINICHHBIX C
II0JIOM

Arnpenb
1 Hepens

https://m.edsoo.ru/3IGYGV47YM

28

N3MeHUYnBOCTB.
Henacnencreennas
U3MEHYHUBOCTH. JIJabopaTopHast
pabota Ne 6. U3yuenue
MoAn(UKAITMOHHON
U3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psiaa U
BapUalMOHHON KPUBON»

0.5

Armpenb
2 Henels

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
W3MEHYUBOCTH. JIJabopaTopHast
paborta Ne 7. « AHanu3 MyTarui
y 1p030(HIIbI Ha TOTOBBIX
MUKpOTpenaparaxj .

0.5

Anpenb
3 Henens

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

Nuctpykrax no Th

I'eneTnka yenoBeka

Arpe
30 (0606mienue). itoroserit 1 Hpets https://m.edsoo.rw/XU9SFS3GA
4 nenens
MOHUTOPHUHT
Maii
31 Cenekius Kak HayKa U IpoLece 1 https://m.edsoo.ru/E2IXRS2EB
1 Henmens
MeToapl U JOCTHKCHUS Maii
an
32 CEJIEKI[MU PACTCHHUI 1 1 https://m.edso0.ru/3128P31.98
2 Henend
’KUBOTHBIX
buotexmHoio Kak oTpac Maii
33 HOTEXHOAOTA paciy 1 1 https://m.eds00.ru/JSK3Q6WO0J
IIPOU3BOJICTBA 3 Henens
PesepBHblit ypok. O600mIeH1e Mai
an
34 no teme «HacinencTBeHHOCTE U 1 4 https://m.edsoo.ru/TAKI9E62K
Heels
U3MEHYMBOCTbH OPTAHU3MOBY. 8
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KoanyecTBO 4acos

Ne Hara JJIEKTPOHHBIE N (poBBIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
DBOJIIOIMS U METOJIBI €€ CeHTs0pb
1 5 A 1 P https://m.edsoo.ru/6KWQIKBKU
W3y4YCHHUS. 1 nenens
HcTopus pa3ButHs CeHTs0pb
2 PH pasBHt 1 PP 1 hitps://m.edsoo.nu/0SWC47SSX
MpEeJICTaBICHU 00 IBOIOIIHH 2 Henens
Centsa0pp
3 MuUKpO3BOTIOLHSL. 1 p https://m.edsoo.ru/TOFAUE4ZP
3 genensa
[Momynsius Kak dIeMeHTapHast
€MHUIIA BUJIA ¥ SBOJTFOITHH.
CeHTs0pb
4 JlabopaTtopHnas pabota Ne 1 1 0.5 4 https://m.eds00.ru/D3UCLTSOF
HeeIs
«CpaBHeHHE BUJIOB 110 A
MOP(}OIOrHYECKOMY KPUTEPUIO»
JIBrKyIIME CUIIBI
OxkTa0pb
5 (anemeHTapHbIC (HAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
1 Henens
IBOJTIOLIAN
EctectBenHsbIit 0TOOp U €ro OxkTa0pb
6 P 1 PP hitpsy/m edsoo.rw/DY32BUDOO
dbopMBI 2 Henens
CrniocoObl 1 MEXaHU3M OxkT1a0pb
7 1 P https://m.edsoo.rt/WAJHSTLOB
BUJI000pa3oBaHus 3 Henens
AJlantanuu Kaxk pe3yibTaT
NPUCTIOCOOIEHHOCTH
OxkT1a0pb
8 opranu3moB. JlaboparopHas 1 0,5 https://m.edsoo.ru/PI1FIOYV3
4 nenens

pabota Ne 2 «Onmcanue
IpUCTIOCOOICHHOCTH OpraHu3Ma



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3

U €€ OTHOCUTEILHOTO

YCJIOBECKa

2 Henens

XapaxkTepa
Hampagie Hos6
9 TIPABICHII # yTH #OpP https://m.edso0.ru/CLA9VCS5JJ)
MaKpOdIBOJTIOIUU 1 Henens
Hos6pb
10 Heob6patumocTh 3BOTIONHAH p https://m.edsoo.ru/MJYY1MVX7
2 "Heaens
KoHnTtponbhas pabora o teme
P P Hos6pp
11 "CuHTeTH4ecKas Teopust https://m.edsoo.ru/EKNHXBOS2
" 3 Henens
SBOJIIOLIUH
I'mnoressl MpouCXoXKACHUS
KU3HM Ha 3emiie. PazButue Hos6pn
12 P https://m.edsoo.rt/ECIN8TF62
YKU3HU Ha 3eMiie 10 3paM U 4 "enens
nepuoiam
OCHOBHBIE 3Tarbl HBOIOLUN
pacTUTEIBHOTO U )KUBOTHOTO
mupa. [TpakTudeckas padora No
ba. 1P P Hexabpb
13 I «M3y4yeHue uckonaembIx 0.5 | https://m.edsoo.ru/7K1LYOSCT
HeJems
OCTATKOB PACTCHHI M )KUBOTHBIX A
B KOJUICKIIUAX» . MHCTpyKTax 1o
Tb
CoBpeMeHHas cucTema Hexabpb
14 https://m.edsoo.ru/WSEXNI9YAK
OpPraHUYECKOTO MUpa 2 Henens
DBOJIIOLMS YETTOBEKA eKadpb
15 B A P https://m.edsoo.ru/ADV3JERUE
(anTpomnorexes) 3 Hexens
BIDKYIIIME CHIIBI ((haKTOPHI exkabppb
16 Hpmiym (@ pL1) A P https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTeHE3a 4 Henens
OCHOBHBIE CTaIMH IBOJIOLINH SluBapn
17 A t p https://m.edsoo.1ru/14G19MQ4K



https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

YenoBeueckHue pacel U SIaBapn
18 p p https://m.edsoo.ru/XTL.7QKC5PK
MIPUPOIHBIC aIallTAllMK YETIOBEKa 3 Henens
O0001enue Mo TeMe
«BO3HUKHOBEHME U Pa3BUTHE SlaBapnp
19 p p https://m.edsoo.ru/R6L7VY2GB
JKH3HH Ha 3eMIIey. 4 nenenst
[TpoMeKyTOUHBINT MOHUTOPUHT
DeBpain
20 DKOJI0rus KaK HayKa P https://m.edsoo.ru/K46KONS561
1 Henensa
Cpennl oOUTAHUS U despanb
21 pes p https://m.edsoo.ru/DCOIEUICY
9KOJIOTHYECKHE (PaKTOPHI 2 Henenst
AOuoTtudeckue (HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdonoruyeckue
0COOEHHOCTH PAaCTCHHH U3
®deBpalib
22 Pa3HBIX MECT OOUTAHUSD. 0.5 https://m.edso0.ru/G7NF3PINM
3 Henensa
JlaGopatophas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa .
HNucrpykrax no Th
DeBpaip
23 buortnueckue GaxTopsl P https://m.edsoo.ru/A6Z8MGNQR
4 nenensd
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyJsiuun. [Ipakruueckas
abota Ne 2 «ITomcuér Maprt
24 p a . 0.5 P https://m.edsoo.ru/X42J6 ABRN
TUIOTHOCTH TOMYJISIIIAIA Pa3HbIX 1 Henens
BUJIOB pacTeHun» . MHCTpyKTax
no Th
Coo01iecTBa OpraHu3MoOB — Maprt
25 B p P https://m.eds00.ru/0T2K1PNGZ
OHOIIEHO3 2 Henenst



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

DKOJIOTUYECKHE CUCTEMBI Mapt
26 1 https://m.edsoo.ru/SILIRWZMR
(9KOCHCTEMBI) 3 Henmens
OcHOBHBIE ITIOKA3aTeEIN
9KOCHUCTEMBL. DKOJIOTHUECKHE Ampe
27 . 1 et https://m.edsoo.ru/NSTEWOGPE
nupamuipl. CBoMcTBa 1 Henens
skocucteM. Cykueccus
IIpuponHble 1 aHTPOIIOrEHHEIE A
28 PUpon P 1 HpetE https://m.edsoo.ru/ WIDMMUBCS5
DKOCHUCTEMBI 2 "Henens
O0001IeHMe 110 TEME
" " Amnpenb
29 ODKOJIOTHYECKHE CUCTEMEI". 1 https://m.edsoo.ru/WRS65U3WC
. 3 Henensa
HTOoroBBIli MOHUTOPUHT
buocdepa — rinobanbHas Anpenb
30 (bep 1 p https://m.eds00.ru/2X1VG5Q18
JKOCHUCTEMA 3EMIIU 4 yenens
3aKOHOMEPHOC Maii
31 HOMEPHOCTH 1 a https://m.edsoo.ru/V5JT6B38Z
CYIIECTBOBaHUS OUOCHEpPhI 1 Henens
YenoBeuecTBO B Onochepe Maii
32 Pep 1 a https://m.edsoo.ru/HXCDHPXDJ
SemMin 2 Henens
CocyuiecTBOBaHHE IPUPOILI Maii
33 i PHPOA 1 https://m.edso00.1ru/187G37606
YeJoBeUeCcTBa 3 Henmens
PesepBHrlit ypok. O6o0mieHme .
Maiu
34 TeMbl «C000IIIeECTBA U 1 https://m.edso0.ru/SWS5XCF3K6
4 penens
JKOJIOTHYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 14 )5

[NPOTPAMME



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

NMPOBEPSAEMbIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHON
OBPA30BATEJIbHOW NPOrPAMMbI

10 KNACC

Kopg, npoBepsemoro
pesynbTata

MpoBepseMble NpeaMeTHbIe pe3y/ibTaTbl 0CBOEHUSA OCHOBHO 06pa3oBaTe/ibHOM
nporpaMmMmsbl cpegHero oéuero o6pasosaHus

CdopMupoBaHHOCTh 3HAHHMI O MeCTe M poiu OHOJIOTHH B CHCTEME HAyYHOrO 3HAHHS CCTCCTBEHHBIX HayK,
B QOPMHpPOBAaHHH COBPEMEHHOWH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa M HAy9HOIO MHPOBO33PEHHS; O BKIazIe
poccHiiCKHX U 3apyOeKHBIX yIEHBIX-OHOIOrOB B pa3BUTHE OHONOTUH; (HYHKIMOHAIBHON IPaMOTHOCTH 4YEIOBEeKa I

PEIICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COACpKaHHE OMOIOrMYECKUX TEPMHHOB M MOHATHIH: JKM3Hb, KJIETKa, OPTaHU3M; METa0OJH3M
(oOMeH BeliecTB M MPEBPAIICHHE YHEPrHU), TOMEOocTa3 (CaMOperyJisiius), YPOBHEBas OpraHU3alusl JKHBBIX CHCTEM,

CaMOBOCIIPOM3BE/ICHUE (PEPOAYKIIHS), HACIEICTBEHHOCTh, H3MEHYNBOCTh, POCT U Pa3BUTHE

YMeHue u3naraTh OMOJIOTHYECKHE TeopHH (KJICTOYHAas, XPOMOCOMHas, MyTaimoHHas), 3akonbsl (. Menpmens, T.
Moprauna, H.J1. BaBunoBa) u yuenus (0 LEHTpaX MHOr0OOpa3us W MPOMCXOXKICHHS KyJIbTYpHbIX pactenuid H.U.

BasuiioBa), onpenensTh rpaHUIbl KX TPUMEHUMOCTH K JKMBBIM CHCTEMaM

VYMmenue BJIaACTh METOJAaMHU HAYYHOI'O TIO3HAHUS B OHOJIOTHH (Ha6IIIOJICHI/IB 1 OIIMCAaHUC JXUBBIX CUCTCM, IIPOLICCCOB U
HBHSHHﬁ; OopraHusanusad W MNOPOBECACHUEC OHOJIOTMYECKOTO OKCIICPUMEHTA, BBIABMXKCHUE THUIOTE3BI, BBISABICHUEC
3aBUCUMOCTH MEXIY HCCICAYEMBIMU BEIWYHNHAMH, 00BSICHEHHE TMMOJIYYEHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX

Hay4HBIX HOHATHI, TEOPUIl U 3aKOHOB; YMEHHE JIeNIaTh BBIBOBI HA OCHOBAaHUH TIOJIYYSHHBIX PE3yIbTaTOB)

YMeHHe BBIIETATh CYLNIECTBCHHBIC HNPU3HAKH BHPYCOB, KIETOK MHPOKApHOT M OJYKapUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPraHH3MOB; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB M IIPEBPALICHHS DHEPTrHH B KIETKE,
(doToCcHHTE3a, IIACTUYECKOIO M JHEPreTHUecKoro OoOMeHa, XeMOCHHTe3a, MHTO03a, Melo03a, OIUIOJOTBOPEHHS,

Pa3MHOXKEHHs, HHIMBULYJILHOTO Pa3BUTUS OPraHu3Ma (OHTOreHe3)

YMeHne MpUMEHSATh MOJYYCHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKHUX IPOLIECCOB WM SIBICHWMH, U TPUHSTHS
MPAaKTHYECKUX PEUICHHI B MOBCEAHEBHON JXH3HU B IIEIIX oOecredeHus 0e30MacHOCTH CBOETO 3[0POBbS U 370POBbS
OKPYXKAIOLIMX JIOJEH, COOMIOCHNSI HOPM I'PAaMOTHOTO MOBEJICHUS B OKPYIXKAOLICH MPHUPOAHOW Cpele; MOHUMAaHHe
HEOOXOAMMOCTH HCIIONIb30BaHHS JOCTHXXCHHI COBPEMEHHOW OHOJNIOTMM W OWOTEXHOJOTHH Ui PalHOHAIBHOTO

MIPUPOJIONIOIb30BaHUS

YmMmenue peuiate J3JIEMECHTApHBIC TCHECTHUYCCKHUE 3aJadyud Ha MOHO- H ,HI/I]"I/I6]Z)I/IZ[H06 CKpCIIMBAaHUE, CILCIJICHHOEC
HaCJICIOBAHHUE, COCTABJIATH CXCMbI MOHO[‘I/I6pI/II[HOF0 CKpeIIMBaHuA Uil NPEACKa3saHWs HacCJICAOBaHHUA IPU3HAKOB Yy

OpraHU3MOB

VYMeHne BBIMONHITE J1a0OpaTOpHBIC U MPAKTUYECKHE pPabOThI, COOMOAaTh MpaBuia Mpu pabote ¢ ydeOHBIM

1 1abopaTopHBIM 000PYyI0BaHHEM

YMeHHe KPUTHYECKH OLCHMBATh M MHTEPHPETUPOBATH WH(OPMALUIO OMOJIOTHYECKOTrO COACPIKAHUS, BKIIIOYAIOIIYIO
TNICEB/IOHAYYHbIC 3HAHHMS U3 Pa3NIUYHbIX UCTOYHUKOB (CMU, Hay4HO-NIOMYNspHbIE MaTepHaibl); STHYECKHE aCHEeKThI

COBPEMEHHBIX HCCIIEA0OBAHUMN B 6I/IOJ]0FI/II/I, MCIUIIUHEC, OHOTEXHOJIOTHH

VYmMmenue co3naBath COOCTBEHHBIC MHUCHMEHHBIC UM YCTHBIE COOOIIEHHs, 0000Imas GHONOrHYecKyr HHpOpMALUIO U3

HECKOJIBKMX UCTOYHHUKOB, TPAMOTHO HUCII0JIb30BATh TTOHSATUHHBIA arrmapar OHOJIOTHH

11 KNACC




Kop npoBepsiemoro
pesynbTtata

MpoBepseMble NpeaMeTHble pe3y/ibTaTbl 0CBOEHUSA OCHOBHO 06pa3oBaTe/ibHOM
nporpaMmsbl cpegHero oéu,ero o6pasosaHus

ChopMHUPOBaHHOCTh 3HAHUI O MeCTe W PONM OHOJOTMM B CHUCTEME HAay4YHOTO 3HAHMS ECTECTBEHHBIX HAyK, B
(OpPMHPOBaHHU COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTUHBI MHpa M Hay4YHOTO MHPOBO33PEHHS; O BKJIaje
POCCHICKHX M 3apyOeXHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (DYyHKIMOHAIBHON IPaMOTHOCTH YeNOBEKa JJIs

PEUICHNA )KU3HCHHBIX 3a1a4

VYMeHe pacKphiBaTh CONCPKAHHE OMOJOTMYCCKHX TEPMHHOB W TMOHSTHIA: BHUI, IOIYISIHS, TeHOMOHM, SBOIOLHS,
MBIKyIIMe Cuibl ((pakTOpBI) HBONIOLHH, MPHUCIOCOOICHHOCTh OPTraHW3MOB, BHI000pa30BaHKE, JKOJOTHMYCCKUE
(bakTOpbl, SKOCHCTEMa, MPOAYIEHTH, KOHCYMEHTBI, PEAYLCHTHI, I[IENH MHTAHWS, OKOIOTHYECKas MHpaMHUIa,

6uoreoreHo3, buochepa

YMeHue uznarath OHoNOrHYecKue Teopuu (3BOJIOLHMOHHAs Teopus Y. JlapBHHA, CHHTETHYECKas TEOPHUs DBOJIOLHHN),
3aKOHBI W 3aKOHOMEpHOCTH (3apoxpimeBoro cxonctBa K.M. bapa, uepenoBaHus TNIaBHBIX HANpaBICHUH WU MyTeHl
spomoumu A.H. CeseprioBa, yuenust o 6uocthepe B.W. Bepnanckoro), ompenensiTb IpaHUIbl UX MPUMEHUMOCTH

K )KUBBIM CHUCTEMaM

‘VYMeHue BiaieTh METOAaMHU Hay4YHOTO IMO3HAHHUA B OHOJIOTHH (Ha6HIO,HeHI/Ie 1 OMHMCAHUE JXUBBIX CUCTEM, IPOLICCCOB U
HBHGHHﬁ; opraHusanusa W MNOPOBECACHUEC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABM)KCHUE THUIOTE3BI, BBISABICHUC
3aBUCUMOCTU MEXIAY HCCICAYCMBIMU BEIWYHUHAMU, 00BSICHEHHE TMOJIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX

HayYHBIX HOHATHH, TEOPUIl U 3aKOHOB; YMEHHE JIeNIaTh BbIBO/IbI HA OCHOBAaHUHU TIOJIY4YSHHBIX PE3yJIbTaTOB)

VYMeHue BBIACATH CYLIECTBEHHBIC PU3HAKH CTPOCHHUSI OHOIOrHYECKUX OOBEKTOB: BHIOB, MOIMYIISILIHN, IPOAYILICHTOB,
KOHCYMEHTOB, PEIyLEHTOB, OHOTECOLICHO30B M dKOCHCTEM; OCOOCHHOCTH MPOLIECCOB HACIEACTBEHHON M3MEHUHBOCTH,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, MIPUCIOCOOICHHOCTH OPraHM3MOB, EHCTBHS SKOJOrMYEeCKUX (PaKTOPOB Ha
OpraHM3MBI, IEPEHOCA BELIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX H3MEHEHHMIT B 9KOCHCTEMax CBOCH

MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOr€OXMMHUYECKHIX LIUKIIOB B Ouochepe

YMeHue MpUMEHSTh MOJYYCHHbIC 3HAHUS /I OOBSICHEHUS] OMOJIOTHYECKHUX IMPOLIECCOB M SIBICHHM, U HPUHSTHS
MPAaKTHYECKUX PEILICHUI B MOBCEAHEBHOH XHM3HM B LIENIAX oOecreueHns: 0€30MacHOCTH CBOETO 3/I0POBbS U 310POBbS
OKPYXKAIOLIMX JIOJeH, COONIOJCHNs] HOPM I'PaMOTHOTO ITOBEJCHHUS B OKpYIKAlOLIeH NMPHUPOJHOW cpele; MOHUMaHHe

HeO6X0}1HMOCTH HCIIOJIb30BAaHUA JIOCTPI)KCHPIﬁ COBpeMeHHOﬁ OHOJIOTHH JUISL palluOHAJIBHOT'O ITPHUPOAOITIOJIE30BaHUS

YmMenue peuiate 3JIEMCHTApPHBIC OHOJIOTHYECKHE 3ala4yd, COCTaBJIATH CXEMbI IIEPEHOCAa BCLICCTB W DSHEPruu B

JKOCUCTeMaXx (LeTU MUTAHHS)

VYMeHue BBINONHATH JIADOpATOpPHBIE M TMpaKTHYeCKHe paldoThl, COOMIOAATh MpaBWia mpu pabote ¢ ydeOHBIM |

11abopaTopHBIM 000pYyJOBAaHUEM

VYMeHHe KPUTHYECKH OLCHHBATh M HHTEPIPETUPOBATH MHAOPMAIMIO OHOIOTHYIECKOrO CONCPKAHHS, BKIIOYAOLIYIO
[ICCBJIOHAYYHBIC 3HAHUS M3 Pa3NU4YHbIX HCTOYHHMKOB (CMU, Hay4HO-HOMyNsApHBIC MaTepHAIbI); PAaCCMATPHUBATh
rJ00aJbHBIE JKOJIOTMYECKUE MPOOJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO

TIO3UILIUIO

10

YMmenue co3naBath COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHs, 0000Imas GHONOrHYecKyr HH(POPMALUIO U3

HECKOJIbBKUX UCTOYHHUKOB, 'PAMOTHO HUCII0JIb30BAaTh TTOHSATUHHBIA armapar OHOJIOTHH




NMPOBEPAEMBIE SJIEMEHTbI COOEPXXAHWUA

10 KINNACC

Kog, MpoBepseMblit 31IeEMEHT cogepXKaHus
1 Buonorus kak Hayka
L1 Buonorus — nHayka o kuBoil mpupozxe. Pomb Ouonornu B (opMHPOBAaHMH COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
' OMOJIOTHYECKUX HAYK
12 Meroapl NO3HAHMS JKHUBOW MPHPOIB! (HAOMIOJCHHE, SKCIICPHUMEHT, ONHMCAHHE, HM3MEpeHHe, KIacCU(pUKALUs, MOJCIMPOBAHHE,
' CTaTUCTUYECKast 00pabOTKa TaHHBIX)
2 JKuBbIe CHCTEMBI U MX OpraHH3aIUs
2.1 JKusle cucrembl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHus ouosorun. CBoiicTBa OMOCHCTEM M MX pa3HOOOpas3ue
29 YpoBHH opraHu3anUd OHOCHCTEM: MOJIEKYJISIPHO-TCHETHYECKHH, KICTOYHBIM, OPraHMU3MEHHbIH, IMOMYJISIHOHHO-BUI0BOH,
’ 9KOCHCTEMHBIH, OnochepHbIi
3 XUMUYECKHIT COCTAB U CTPOCHHUE KICTKU
31 Xumudeckuil cocTaB KIETKH. XUMHYECKHE 3JIEMEHTBI: MaKpOdJIEMEHTBhI, MHUKPOdJIEMEHThl. Boja M MuHepasbHbIE BEILECTBA.
’ DyHKIMU BOJBI U MUHEPAJIbHBIX BEILECTB B KiIeTKe. [To/ieprkaHue 0CMOTHYECKOro Oananca
Benku. CocraB u crpoeHue OeNKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. He3ameHuMble M 3aMEHHMMblE aMHHOKHCIIOTHI.
AMMHOKHCIIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€JIKOBOH MOJEKyJbl (IepBHYHAS, BTOPHYHAS, TPETHYHAs W YETBEPTHYHAs
32 CTpYKTypa). XMMHUYeCKHe CcBOicTBa OenkoB. bronornyeckue QyHKINN OEIKOB.
depmenTsl — Oromornyeckue karanusaropbl. CTpoeHue (epMeHTa: aKTHBHBIN LEHTp, cyOcTpaTHas crenuuaaocts. KodepMeHTsI.
Butamunbl. Otinuns pepMEeHTOB OT HEOPraHWYECKUX KAaTaIu3aTOpOB
VYraeBoasl: MoHOCaxapuasl (TIFOKO3a, prb03a U 1e30Kcupr003a), aucaxapuibl (caxaposa, JIaKTO3a) W Hoiucaxapuasl (Kpaxmad,
TIIMKOTeH, LeJuTio03a). buonornyeckue GpyHKUNH yriaeBoIoB.
33
Jlvnuapl: TpUrIMLIepuIs], crepouasl, ¢pocdomunuasl. ['unpodunsHo-rHapodoOHbIe cBOicTBAa. Bromornueckue QyHKINH JHITHIOB.
CpaBHeHHE yIIIeBOJIOB, OCJIKOB H JIMIUIOB KAK HCTOUHUKOB SHEPTHU
34 Hyxnennossie kucnotsl: JJTHK u PHK. Hykineotnas! — MOHOMEpE! HyKiIenHOBBIX kucioT. Ctpoenue u ¢ynknun JHK. Crpoenue u
’ ¢ynxmuu PHK. AT®: ctpoenue u GpyHKIum
3.5 IluTonorus — Hayka o kietke. Kinerounas teopus. MeTob! H3y4eHHs KIETOK
16 Knetka kak LenocTHas »kuBas cucrema. OOlipe MpPH3HAKK KIETOK: 3aMKHYyTas HapyxkHas MemOpana, moiekyis! JJHK kax
’ TeHETUUYECKHH armapar, cucteMa CHHTe3a Oenka
37 Tumel KJIETOK: 9YKapHOTHYeCKas M MpokaprotHdeckas. OCOOCHHOCTH CTPOCHHUS HPOKApHOTHYECKoH kiaeTku. KierouHas cTeHka
’ Oakrepuii. CTpoeHHe SyKaprHOTHUECKOHN KIeTKH. OCHOBHBIE OTJIHYHUS PACTUTEIILHOMN, )KUBOTHON U IPHOHON KIIETKH
TToBepXHOCTHBIE CTPYKTYpPBI KICTOK — KJICTOYHAs CTECHKA, IVIMKOKAIMKC, MX (yHkimu. [lmasmarmyeckas memOpaHa, e€ cBoiicTBa U
¢byskupn. uromasma u e€ opranonasl. OnHOMeMOpaHHBIC OPraHOMABI KICTKH: SHAoIUIa3Marnydeckast cets (OI1C), anmapar ['onbmku,
3.8 JM30COMBI.  T10JIyaBTOHOMHBIC OPraHOMbI KJICTKH: MHTOXOHAPHH, IUIACTHABL [IPOMCXOXKACHHE MHUTOXOHAPUM W IacTua. Bujsl
wiactug. HemeMOpaHHbIE OpraHOW/bI KIETKH: PUOOCOMBI, KJICTOUHBIA LICHTP, PECHUYKH, XKI'yTHKH. DYHKIMH OPraHOHIOB KIICTKH.
Bxumouenust
3.9 Snpo — perynsTopHslil HeHTp KieTku. CTpoeHue spa: saepHas 000104Ka, KapUOIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMbI
3.10 TpaHcHopT BeliecTB B KJIETKE
4 JKusHenearenbHOCTh KIETKU
OOMeH BeIecTs, Wik MeTaboIu3M. ACCUMUITAIHNS (TUTACTUYECKH 0OMEH) U TUCCHMIITALHS (SHEPTETUIECKUIT 0OMEH) — JIBE CTOPOHBI
4.1 €INHOTO mpoiiecca MeTabonu3ma. Twursr obmeHa BEIIIECTB: aBTOTPO(HBIH u reTepoTPOQHBIiL.
Ponb ¢pepMeHTOB B 0OMEHE BELIECTB M NPEBPAILICHUH SHEPTHHU B KIICTKE
42 ®dotocunte3. CeeroBas u TemHOBas (a3bl (orocuHTe3a. Peakumu dorocunresa. DpdekTuBHOCT, (GoTOCHHTE3a. 3HAUCHHE

¢dortocuHTe3a s kKM3HM Ha 3emie. BiusHue ycnoBuil cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIICHUS €ro MPOAYKTUBHOCTH Y




KYJbTYpHBIX pacTeHUil.

XemocunTe3. XeMOCHHTE3Upyolne OakTepruu. 3HaUeHHEe XeMOCUHTE3a JUTS )KU3HH Ha 3emMiie
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OHepreTHyeckuii OOMEH B KJIETKe. PaclieruieHHe BelIeCTB, BbIACICHHE M aKKyMyJIMpPOBaHHE OSHEPIMM B KJIETKE. OTaribl
9HepreTudeckoro oomena. I'nmukonus. bpoxxenue u ero Buabl. KucnoponHoe okucieHne, Wi KIETOYHOE AbIxaHue. DPHEeKTHBHOCTD

9HEPreTUIECKOro oOMeHa
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Peakuum wmatpuyHoro cunresa. ['eHermueckas unHpopmanms u JHK. Peanmzaums reHermdeckoit mHbOpMammu B KIETKe.
T'enetnveckuit koq u ero cBoiicta. Tpanckpumims — matpuunbiii cuate3 PHK. Tpaucmsius — 6uocuntes 6enka. Kommposanue

aMHHOKHCIOT. Pons prbocoM B GrocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl sxu3Hu — Bupycbl. Mcrtopus otkpbitust BupycoB (/.M. ViBanoBckwmit). OCOOCHHOCTH CTpPOCHHS U
JKM3HEJeATEeIbHOCTH BUpPYcOB. baktepuodaru. BomesHnm pacTeHuii, >KMBOTHBIX M 4YeJlOBEKa, BbI3bIBAGMble BUpycaMH. Bupyc

ummyHoeduuta yenoseka (BUY) — Bo3oyaurens CIIN/]a. [Tpodunaktika pacnpocTpaneHns: BUPYCHBIX 3a001€BaHUi

PasMHOXCHHE 1 WHANBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

€TOYHbI LUKJI, WIM JKU3HEHHBIH LMK kieTkd. Mutepdasa u muto3. Ilpoueccsl, nporekatomue B uHTepdase. Pemnukanus —
Kn , u IT , P
peakuus marpuyHoro cunteza JJHK. Crpoenue xpomocom. XpoMOCOMHbIM HabOp — KapHOTUIL. JMIUIOMIOHBIA M TalIOMOHBII

XpPOMOCOMHBIC Ha60p1>1. XpOMaTI/IHLI. HI/ITOJ'IOI‘I/I'—IﬁCKI/Ie OCHOBBI Pa3MHOXXCHU U UHAUBUAYAJIBHOTO Pa3BUTHUSI OPTaHU3MOB.

,Z[CJ'ICHI/IG KJICTKH — MHUTO3. CTaI(I/II/I MHUTO3a. HpOI_ICCCLI, TMIPOUCXOAAINE HA PAa3HBIX CTaIUAX MUTO3A. Buonornueckuii cMbIc MUTO3a
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CDOpMI:I PasMHOKEHUS OpPraHu3MOB!: 0ecroioe U MoJI0BOE. Buast Oecmoyioro PasMHOKEHUs: NCJICHUE HAaJABOEC, [IOYKOBAaHUE OQHO- U
MHOT'OKJICTOYHBIX, cnopooGpa3OBaHHe, BET€TaTUBHOC Pa3MHOXKCHHUEC. I/ICKyCCTBCHHOC KJIIOHUPOBAaHHUE OPraHW3MOB, €T0 3HAUCHUEC NI

CCJICKIINH

5.3

ITonosoe PasMHOKEHUE, €TI0 OTJIIUYHUA OT OecrmoJoro.

Meiio3. Craguu wmeiioza. Ilpoueccsl, mpoucxopasmiye Ha cragusx wmerosza. [loBemeHme xpomocoM B Meiose. Kpoccuurosep.

Buonornyeckuii cMbICa ¥ 3HAYCHHUE MeH03a

5.4

T'amerorene3 — mporuecc 00pa3oBaHUs MOJOBBIX KIETOK y XMBOTHBIX. I10JIOBBIE JKese3bl: CeMEHHUKH M simyHuKH. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CHepMaTo30u, SHIeKIeTKa) — cliepMaTorenes u oorene3. OCOOEHHOCTH CTPOSHUS SAHLEKIETOK 1

criepmaro3onos. OmiogoTeopenue. [lapreHorenes

5.5

WupuBunyansHoe pas3ButHe (OHTOTeHe3). OMOpHMOHANbHOE pa3BUTHE (IMOpHOreHe3). Jrtambl 3MOPHOHANBHOTO DAa3BUTHSA Yy
MO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, racTpyIusilus, opraHoreHes. IlocTamMOproHanbHOE pasBuThe. THIBI MOCTIMOPHOHATBHOTO
pa3BUTHA: MpsIMOE, HEMpsMoe (JIMYMHOYHOE). BimsHHE cpeisl Ha pa3BHUTHE OPraHM3MOB; (AKTOPBI, CIIOCOGHBIC BBI3BIBATH

BPOXKAEHHBIE YPOJCTBA.

Poct u pasButne pactenuit. OHTOreHe3 IIBETKOBOTO PACTEHHSA: CTPOCHUE CEMEHH, CTAANH PA3BUTH

HaCJ’IeHCTBCHHOCTL 1 U3BMCHYHBOCTb OPIraHU3MOB

6.1

IIpenmer u 3amaum reseruku. Mcropus pa3BUTHS TeHEeTHKH. BKimam pocCHHCKHX M 3apyOeXHBIX YU€HBIX B Pa3BUTHE T'€HETHKHU.
Mertonsl reHeTHKH (THOPHIOIOTUYECKUH, IUTOTCHETHYECKUH, MOJICKYISIPHO-TeHeTHIecKuil). OCHOBHBIE TCHETHYECKHE IOHSTHSL.

T'eneTnueckas CHMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHlI/IBaHI/Iﬁ

6.2

3aKOHOMCpHOCTI/I HacJICAOBaHUs IIPU3HAKOB, YCTAHOBJICHHBIC I'. Mennenem. MOHOI‘I/I6pI/IZIHOC CKpeIlMBaHUC. 3akoH CL[I/IH006pa3I/I$I
I‘I/I6pI/IIIOB TIIEPBOI'0 IIOKOJICHUSA. HpaBI/IHO JAOMHHHUPOBAHUS. 3akoH paclCIICHUs IIPU3HAKOB. I'unoresa uncroThl ramet. [lonHOE M

HEIIOJIHOC NOMHUHHUPOBAHUE.

,Z[I/H"I/I6PI/II[HOC CKpeniBaHue. 3aKOH HE3aBUCHMOTO HacJiIe1OBaHUs IIPHU3HAKOB. I_II/ITOI‘GHGTI/I‘IGCKI/IC OCHOBBI I[I/II‘I/IGPHI[HOFO

CKpelIrBaHUsl. AHaJ'II/ISI/IpyIOH_[CC CKpelIuBaHUC. Hcnonb3oBanue AHAJIM3UPYIOUICTO CKPEIIUBAHUS AJIs1 OIIPEACIICHUS I'CHOTUIlA ocobu

6.3

CleIIeHHOE HACJIeIOBaHUE TIPU3HAKOB. Pa6ora T. MopraHa I10 CHCINICHHOMY HacCJI€AOBaHUIO I'CHOB. HapymeHHe CHCIUICHUSA T'CHOB

B pe3y/bTaTe KPOCCHHIOBepa. XpOMOCOMHAsI TEOPHs HACICICTBEHHOCTH. | eHeTHYeCKUe KapThL.

I'enetuka mnona. XpoMOCOMHOE OINpeneneHue IMona. AyTOCOMBI M IIOJIOBBIE XpPOMOCOMBI. ['OoMorameTrHmle M reTeporameTHbIe

OpraHUu3MBbl. HaCJ’le}lOBaHVIe IIPU3HAKOB, CLUCIVICHHBIX C IOJIOM

6.4

M3menunBocTb. BUIbl M3MEHUMBOCTH: HEHACNIEICTBEHHAsh M HACJIEACTBEHHas. Poib cpeisl B HEHACHEICTBEHHOW H3MEHYHBOCTH.
XapakTeprcTHKa MOIU(DUKAIIMOHHONW W3MEHYMBOCTH. BapualvoHHbBIN psji W BapuanMoHHas KpuBas. Hopma peakuuu npu3HaKa.

KonuyecTBenHble 1 kauecTBEHHbIE IPU3HAKK U UX HOpMa peakuuy. CBOHCTBa MOAN(HKALIMOHHON H3MEHUYHBOCTH

6.5

HacnencrBenHasi, WM reHOTHIUYECKAs, WU3MEHYMBOCTh. KOMOMHATHUBHAS M3MEHYMBOCTh. MeHO3 M MOJIOBOW MPOIECC — OCHOBA




KOMOMHATUBHOH M3MeH4YMBOCTH. MyTalloHHas H3MeH4MBOCTh. Knaccubukanus MyTanuii: TeHHbIE XPOMOCOMHBIE, I'€HOMHBIE.
Yacrora W npuyMHBI MyTauuid. MyrareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHMX PSJOB B HaclueAcTBeHHOW m3meHuuBoctH H.H.

BasmiioBa

6.6

T'enernka wuwenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJABI TEHETHKH 4EJIOBEKA: TI'CHEAIIOTHYECKUH, OJIM3HEIOBBIN,
[IUTOTCHETUYECKUI, OMOXMMHUYECKHH, MOJEKyIsIpHO-reHeTHYeckuil. COBpEMEHHOE ONpe/e/ieHHe TEeHOTHIA: IOJIHOTEHOMHOE
CEKBEHUPOBaHUE, T€HOTUIIMPOBaHUE, B TOM 4uciie ¢ nomousio [TI1P-ananu3a. HacnencrBeHHble 3a00jeBaHMs YENOBEKA: T€HHBIC
Oose3Hu, 0OJIE3HU C HACJIEICTBEHHOW MPEAPacoIoKEeHHOCThIO, XPOMOCOMHBIE Oosie3HH. COMaTHUECKHE U TeHEPAaTUBHBIC MyTALlUH.
[TpuHIMOBL 3710pOBOrO O0pa3a XHM3HHU, JUATHOCTHKH, MPOQIIAKTHKU M JICYCHHUs] TeHETHYeCKHX Ooie3Heill. Menuko-reHeTnyeckoe

KOHCYJIbTHUpPOBAaHHUEC. 3HauyeHHe MCHHHHHCKOﬁ TEHETHUKU B IPEAOTBPAILIICHUN U JICUEHUU I'€HETUICCKUX 3a00JICBaHUI YeI0BEKa

Cenexkiyst opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiysi Kak Hayka U MPOILECC. 3apOXk/ICHUE CENEKIUH U JAoMecTukaius. Yuenue H.M. BaBunoBa o LeHTpax MPOMCXOXKACHHUS U

MHOr000pa3usi KyJIbTYPHBIX pacTeHHid. L{eHTpbI MPOHCX0XKACHNS JOMALIHUX )KUBOTHBIX. COpT, Opo/a, ITaMM
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CoBpeMeHHbIE METO/IbI CeNEKIMU. MacCoBbIil 1 MHAWBUIYalbHBI OTOOPHI B CENEKIIMU PAacTeHH U )KUBOTHBIX. OlIeHKa 3KCTephepa.
bnnskoponcrBenHoe ckpemuBanue — MHOpuauHr. Yncras nunus. CkpenyBaHue YUCThIX JTUHUH. ['eTepo3uc, wiy rudpuaHas cuia.
Hepoxcreennoe ckpemyBanue — ayropuausr. OtnanéuHas rudpuausanus U e€ ycnexu. MCKycCTBEHHBIH MyTareHes3 U IOJyueHue

TIOJIUIIJIOUI0B. Z[OCTPI)KCHI/IS{ CCIICKIIUH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHomorust Kak OTpaciib NMPOM3BOACTBA. [ eHHas MHXeHepus. Ortambl co3naHusi pexomOuHanTHOW JIHK ¥ TpaHcreHHbIX
opranu3MoB. Kiierounas wunxkeHepus. Kiietounsle KynbTypel. MHKpPOKIOHAIbHOE pa3sMHOKEHHE pacTeHuil. Kionmpopanue
BBICOKOIIPOJYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHe U dtHdeckue mnpobiemMsl. MO — renernuecku

Mozmdmunposal—mme OpraHu3Mbl

11 KNACC




Kop,

MpoBepseMbIit 31IeMEHT coAepPXKaHUs

DBOIIOLMOHHASA OUOJIOTHS

1.1

SBOJ'IIOHI/IOHHEUI TCOpHUA U €€ MeCTO B OMOJIOTHH.

CBUIETENIBCTBA JBONIOLNHK. [laJeOHTONIOrMYecKHe: IMOCIEAOBATEILHOCTE MHOSBICHUS BUIOB B ITAJICOHTOJOIMYECKOH JICTOINCH,
nepexoHbie (opMel. buoreorpaduueckme: cxonctBo u paznuune GayH ¥ (IOp MaTEpHKOB M OCTPOBOB. DMOpPHOIOTHYECKHE:
CXOJICTBA W pas3lMyKsi YMOPHOHOB pa3sHbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJOTHUYHBIC, aHAJIOTHYHBIC,
PYAMMEHTapHbIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OHOXMMHYECKHE: CXOJCTBO MEXaHH3MOB HACJICICTBEHHOCTH W OCHOBHBIX

MeTabOoJIMIECKUX HyTeﬁ Yy BCEX OpraHu3sMoB

1.2

DpomoronHas Teopust Y. lapsuHa. [Ipenocbuikn BOSHUKHOBEHHS JapBUHU3MA. J[BHKYIIME CHIIBI SBOIIOLUH BHIOB 10 JlapBuHY
(M30BITOYHOE pa3MHOXKEHHE TPH OTPAaHHMYCHHOCTH PECYpCOB, HEONpenes€HHAs H3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBAaHHE,

€CTEeCTBEHHBIH 0TOOP)

1.3

Cunternueckass teopust oo (CTD) u ocHoBHbIe e€ monmoxeHus. Mukpossomrouus. [lomynsius Kak eIUHUIA BHIAA U

3BOJIFOLIUN

1.4

JBmkymme cuisl (GakTophl) SBOMIONMH BHAOB B IIpuUpoje. MyTanMOHHBI IpolecC M KOMOMHATHBHAS H3MCHYHBOCTb.
[MomynauuoHHbIe BOIHBI U Apeii¢ reHos. M3omanus u murpamus. EcrectBeHHbIil 0T60p — Hanpasisromuii Gaxtop sBomtoruy. OopMel

€CTECTBEHHOT'O 0T60pa.

Iprcnoco6neHHOCT,  OpraHu3MoOB Kak pes3yiabrar 3Boouuu. IIpumeps! mpucnocoOneHuil y opraHu3MoB. ApomMopho3sl U

nauoanganTamnu.

Bun u Bunoo6pasosanue. Kpurepun Buia. OCHOBHBIE (POPMBI BHI000pa30BaHus: Teorpapuieckoe, SIKOJI0rHIecKoe

1.5

Makpossosnorus. @opMbl 3BoTIONMH: (DHIETHYECKAs, JMBEPTCHTHAS, KOHBEPreHTHas1, mapajienbHas. HeoOpaTHMOoCTh 9BOMIONHMU

BosuukHoBeHUE U Pa3sBUTHUC )XU3HU HA 3emite

2.1

I[OHay‘{HLIe TNIpeACTaBJICHUSA O 3apOXKACHNUU KU3HU. Hay‘IHLIG THUITOTE3bI BOSHUKHOBEHUS KU3HU Ha 3emile: a0uoreHes u TIaHCIICpMUS.
XumMuueckasi JBOJIFOIHS. 3KCHepI/IM€HTaJ'ILHOC TIOATBEPIKACHUC XUMHUYECKOW d3BOJIIONMUA. HadanbHble 3Tarrbl OHOJIOTHYECKOI

3BOIOLMH. ['unoresa PHK-MI/Ipa. HepBLIe KJICTKH U UX DBOJIIOIIUA. cDOpMI/IpOBaHPle OCHOBHBIX I'DYIIII )KUBBIX OpraHn3MOB

2.2

PasBuTHe xu3HM Ha 3emiie 1o paM U nepuojaam. Karapxeil. Apxeiickas u mporepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepros:
KeMOpHUICKUH, OpIOBUKCKUH, CHIYpUHCKHH, JICBOHCKMH, KAMEHHOYTOJbHBIH, NEepMCKUH. Me3030ickas spa M €€ NepUuoAbL:

TPHUACOBBIN, IOPCKUM, METOBOM.

Kaiino3olickast spa U €€ mepuoJbl: MAalIeOTeHOBHIN, HEOTEHOBBIH, aHTPOIOTEHOBHIN. XapaKTepUCTUKA KIUMAaTa U TeOJOTHIECKHX
nporeccoB. OCHOBHBIE ATAIbI 3BOJIOLHUU PACTUTENHHOTO M )KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHHH M KMBOTHbIX. [losiBieHue,

paciBeT ¥ BEIMUPAHHE TPYIII )KUBBIX OPTaHU3MOB
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Cucrema OpPTraHU4YCCKOT0 MHpPA KaK OTPaXCHUE DBOJJIIOLUU. OCHOBHBIE CHCTEMAaTHYCCKUE T'pyIIIbl OPTaHU3MOB

2.4

3BOJ'IIOLII/I$I YCIIOBECKaA. AHTpOHOJ’IOFI/IH KaK Hayka. Pa3zBurue HpeI[CTaBIIGHI/Iﬁ O IIPOUCXOKIACHUHU 4YCIIOBEKaA. MGTOI[LI H3y4eHUst

AHTPOIIOreHe3a. CXOI[CTBB. 1 pasjnyust 4€JI0BCKa U )KUBOTHBIX. CucreMaTH4ecKoe MOJIOKECHHE YeTIOBEKa.

JBmwkymme cunbl (daxTopel) aHTpororeHesa. HacnencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIH 0TOOp. OOuiecTBeHHBIN 00pa3

JKM3HHU, U3TOTOBJICHUE OPY U Tpy/a, MBILIUICHHE, Pedb

2.5

OCHOBHBIE CTaIuM W BETBH OJBOJIOIMH YEJIOBEKa: AaBCTPAJIONUTEKH, YenoBek yMmenblid, YenoBek mnpsaMoxomsmmi, YemoBek
HeaHJepTanbcKkuii, Yenosek pa3yMmubiit. Haxoaku nckomaeMsix OCTAaHKOB, BPeMsi CYIIIECTBOBAHUSI, 00JIACTh PACIPOCTPAHEHHUS, 00BEM

TOJIOBHOTO MO3Ta, 00pas3 JKH3HH, OpYyIHs

2.6

Yenoseueckue packl. OcHOBHBIE OONBIIME pAchl: EBPONEOUIHAs (€BpasHiCKas), HETPO-aBCTPANOUIHAS (3KBaTOpHAIbHAL),
MOHIONOU/HAsA (a3HMaTCKO-aMepHKaHCKast). YepTsl INpPUCIIOCOONEHHOCTH IIPeACTaBHTENEH 4YelIOBEUYECKHX pac K yCIOBUSIM

CyHI€CTBOBaHUS. E,HI/IHCTBO YCJIOBEUCCKHUX pac. KpI/ITI/IKa pacusMa

OpraHusMel 1 OKpy’Xaromas cpeaa

3.1

DKojorus Kak HaykKa. 3amaun u paszaeiibl OKOJIOI'MH. MeTozpl KOJOTHYECKUX HCCIIEI0BaHUN. DKOJIOTHYeCcKOoe MHUPOBO33pPEHUE.

Cpemﬂ oOuTaHus OpPraHUu3MOB: BOJIHas1, HA3€EMHO-BO31y1lIHasA, IIOYBEHHAs1, BHYTPUOPraHU3MEHHAs




Dkonoruueckue ¢akropsl. Kiaccudukanus skonorndeckux (GakTopoB: aOHOTHYECKHE, OMOTHYECKHE W aHTpOINOreHHbIe. JleiicTBre

32 9KOJIOTMYECKHX (haKTOPOB HA OPraHU3MBbI
33 Abuornueckue (aKToOphl: CBET, TeMIeparypa, BiaxHOCTb. Dotomepuogusm. I[lpucmocobieHus OpPraHU3MOB K [ICHCTBHIO
' abuotnueckux (pakTopoB. bruonornueckue puTMBbI
buotnueckue Qaktopsl. Buapl OMOTHYECKMX B3aMMOJCHCTBHN: KOHKYPEHIHS, XHIIHHYECTBO, MApPa3UTU3M, MYTyalu3M,
34 KOMMEHCaIN3M (HaxJeOHHYECTBO, KBAapTUPAHTCTBO), aMEHCAIM3M, HeiTpamu3M. 3HadeHHe OUMOTHYECKHMX B3aMMOJICHCTBHMN s
CYIIECTBOBAHHS OPraHU3MOB B IIPHPOIHBIX COOOLIECTBAX
35 DKOJIOTHYECKHE XapaKTePUCTUKH momyisaud. OCHOBHBIC IOKa3aTeNd IOMYJISUUH: YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb,
' CMEPTHOCTb, IPUPOCT, MUTpanus. JJMHAMIKA YHCICHHOCTH MOMYJISILUH U €€ PeryJsiius
4. Coo0luiecTBa U 9KOJIOTHYECKUE CHCTEMBI
il Coo0miecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBas, NMPOCTPAHCTBEHHAs, Tpoduueckas (muiiesas). Bumbl-
’ nomuHaHTEl. CBsI31M B OMOLIEHO3€
Dkojoruyeckue cucreMsl (dkocuctembl). [lonsTue 06 sxocucreme u OuoreoneHoze. OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI:
42 NPOAYLEHTHI, KOHCYMEHTBI, peyLeHThl. KpyroBopoT BelIeCTB M MOTOK SHEPrHU B SKOcHcTeMe. Tpoduyeckue (MHIIEBbIE) YPOBHH
' sKocucTeMbl. IlnmeBbie nenu U cetd. OCHOBHBIE MOKAa3aTeIM IKOCHCTEMBI: OMOMacca, MPOAYKIHMS. DKOJIOTHYECKHE MHPAMUIBIL:
MIPOAYKIINH, YUCICHHOCTH, OnomMacchl. CBOMCTBA SIKOCHCTEM: YCTOHUUBOCTD, CAMOpETyIsius, pa3sutie. CyKieccust
[pupoaHbIe IKOCUCTEMBI. DKOCHCTEMBI 03EpP U peK. DKOCHCTEMa XBOHHOTO MITH IIMPOKOIUCTBEHHOTO Jieca.
43 AHTpOIIOr€HHBIC YKOCUCTEMBI. ATPOIKOCHCTEMBL. Y POOIKOCHCTEMBI. BHOIOrHYecKkoe U X03HCTBEHHOE 3HAUYCHHE arpOdKOCHCTEM H
' YpOOIKOCHCTEM.
Buopasznoobpasue kak aktop ycToitunBoctu skocucteM. CoxpaHeHHe OMOJIOTHYECKOro pa3HooOpas3us Ha 3emiie
VYuenne B.1. Bepuaackoro o 6uocdepe. ['panuiisl, cocta u ctpykrypa 6uocdepst. XKusoe BemiectBo u ero ¢pyukipn. OcoOeHHOCTH
4.4 6rocdepsl Kak r00ambHONW IKOCHCTeMBL. J[HHaMHUYecKoe paBHOBecHe W oOparHas CBsi3b B Omocdepe. KpyroBopors! BemiecTB u
OMOreOXMMHYECKHE LIUKJIIBI AJIEMEHTOB (YIIIepo/a, a30Ta). 30HaJIbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYILIH
YenoBeuecTBo B 6rocdepe 3eMitn. AHTPONIOreHHbIE U3MEHEHHS B 6Hocdepe. ['1obanbHble 3KOIOrHIECKHE IPOOIEMBIL.
4.5

OcHoBa PpallMOHAJIBHOI'O YIIPaBJICHU MPUPOJAHBIMU pECypCaMu U UX HCIIOJIb30BAHUEC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IpupoOabl




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyOuoB A.M. u apyrue/ Ilox pen. [laceunuka
B.B. buonorus. 10 knacc. — M.: IIpocsemenue, 2023

[Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue/ [lox pen. Ilaceunuka
B.B. buonorus. 11 knacc. — M.: IIpocsemienue, 2024

buonorus. 10 knacc. bensieB [I.K. u np. ba3osslii ypoBenb. Ilon pen bensieBa
K., Heivmmna I'M. W3a-so "IIpocemenue". -M., 2020, 230c.: wum. -
(AxkaneMu4ecKkuil MKOJIbHBIN YUEOHUK)

buonorus. 11 xmacc. bensies I.K. u ap. ba3ossiii ypoBenb. Ilog pen bensieBa
K., HOemvmmmna I'M. Wzp-o "lIpocsemenue". -M., 2020, 224c.: wum. -

(AxaieMUYEeCKHUI MIKOJIbHBIN YUeOHHUK)

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

ABtopckas mporpamma o 6uonoruu mst 10 — 11 kimaccos: .M. JIpimmmun, O.B.
CabnuHa: mporpaMmbl i 001meo0pa3oBaTeNnbHbIX yapexacHuil. buomorus 10-
11 knaccel. / .M. pivmui, O.B. Cabnuna. — M.: [IpocBemenue, 2020.

VYyeonuk: Broiconkas JI.B. u np. buonorus. 10 knacc; yrimyOneHHBI YpOBEHB;
non penakuuet B.K.IlIymuoro u I'M.[dpimmmna. -M.: Ilpocsemenue, 2020.-

383c.



VYyeonuk: Broiconkast JI.B. u np. buonorus. 11 xnacc; yrimyOineHHBI YpOBEHB;

noa penakuuein B.K.IIymuoro u I''M.[demmmmna. -M.: IIpocsemenue, 2020.-

368c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET

1.«Enunas xomnekius Ludposeix O6pazoatensHbix Pecypcopy» (http://school-

collection.edu.ru/).

2.

3.

8.

9.

https://resh.edu.ru/subject/5/10/?ysclid=mO0yx6b8tm3952571270

http://ebio.ru/ - DnexTpoHHbIN yueOHUK «bUOTOTHS.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kineTok
. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
. http://evolution2.narod.ru/index.htm - sBosrOIIHS

. http://nrc.edu.ru/est/r4/ - Guonoruveckas kKapTuHa MHUpa

http://planete-zemlya.ru/ - [lmanera 3emmus

http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6Guonunka

11. https://resh.edu.ru/subject/5/11/?ysclid=mOyx7ro8qk 15431345



