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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pazpaboTke mporpamMmbl O OHMOJOTHH TEOPETUYECKYIO OCHOBY ISt
OIpeNieIeHHs] MOAXO0A0B K (POPMUPOBAHUIO COAEpPXKAHUS yueOHOro mpeamera
«buonorus» cocraBuiiM: KoHuenTyaibHble TmonoxkeHus DOIroC COO o
B3aMMOOOYCIIOBIEHHOCTH L€, coAepX aHus, pe3yJabTaTOB OOYyYEHHS H
TpeOOBaHU K YPOBHIO MMOATOTOBKHM BBITYCKHUKOB, IOJOXKEHHS 00 OO0IUX
HEeNAX W TPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpenHero oobmero oOpa3oBanus B Poccuiickoit deaepamuu, a Takke
MOJIOKEHHMS O crierupuKe OMOJIOTHH, €€ 3HAYEHNUN B TIO3HAHUU JKUBOW MTPUPOIBI
U Oo0ecCreueHur CYIIECTBOBAaHUSA 4YelIoBeYecKoro oobOmectBa. CoryiacHo
Ha3BaHHBIM TIOJIOKEHUSM, OIpPEACIICHbBI OCHOBHBIE (DYHKIIMHM TPOTPAMMBI IO
Oouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu [a€T MpeACTaBICHHE O IeNsAx, 00 oOrmien
CTpaTeruu OOYYeHHs, BOCHUTAHHMS U DPa3BUTHS OOY4AIOUIMXCS CpPEACTBAMHU
yuyeObHoro mnpenmera «buonorusi», omnpenenser o00s3aTeNbHOE MPEIMETHOE
COZIEpXaHhe, €ro CTPYKTYpy, paclpeleieHre IO pasfenaM Hu Temaw,
PEKOMEHIYEMYIO TOCJIEI0BAaTEIbHOCTh H3y4€HUs Y4eOHOro marepuaiga ¢
y4€TOM  MEXKIPEAMETHBIX M BHYTPHIIPSAMETHBIX  CBSI3CH,  JIOTHIKH
00pazoBaTenbHOTO MPOIIECcCa, BO3PACTHBIX OCOOEHHOCTEH 00 yJaromuXcsl.

B nporpamMe mo OuONOrMM TakKe YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOM
NeSATeTbHOCTH/y4eOHbIX JTEeUCTBUN OO0yJarolmuXcs MO OCBOEHHUIO COJIEepKaHUS
OHOIOrMYecKoro o0pa3oBaHuUs.

B mporpamme mo Owmomormu (10—11 xmaccel, 0a30BbIi  YPOBEHD)
peann30BaH MPHUHIMI TPEEMCTBEHHOCTH B HW3YYEeHUU Ouonoruw, Omaromaps
yeMy B HEH NPOCMATPUBACTCS HAMPaBICHHOCTh HAa pa3BUTHE 3HAHMIA,
CBSI3aHHBIX C (OPMHUPOBAHUEM ECTCCTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX  OpPHEHTAUMW  JMYHOCTH,  OSKOJOTMYECKOTO  MBIIUICHUS,
MpEeACTaBICHUM O 30POBOM 00pa3e XKU3HU U OEpekHbIM OTHOIIEHUEM K
OKpykaroleid  npupoaHod cpene. Iloatomy Hapsany ¢ HM3ydeHHEM
00LIEOMOJIOTHYECKUX TEOPUM, a TaK)KE 3HAHUM O CTPOEHUHM YKUBBIX CHCTEM
pa3HOTO paHTa W CYIIHOCTA OCHOBHBIX MPOTEKAIOIMIMX B HUX IPOIIECCOB B
nporpaMme 1Mo OHMOJOTHH YAENEeHO BHHUMAaHHE HCIIOJIb30BAHUIO TOTYYCHHBIX
3HAHW{ B TIOBCEHEBHOW XU3HU IS PEIICHUS PUKIIAIHBIX 3a/1a4, B TOM YHCJIC:
NpOopWIAKTHKN  HACJIEACTBEHHBIX  3a00JIeBaHWK  4YEJIOBEKa,  MEJIHKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU



L[EJIeCO00pa3HOro MOBEAEHUS B OKpPYXKAIOLIEH NPUPOJHOM Cpele, aHalu3a
BIIMSIHUSI XO3SIICTBEHHOM JI€ATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  DKOCHCTEM. YCWJICHHE BHHMAaHHMS K  MPUKIATHON
HampaBJICHHOCTH  ydeOHoro  mpeamera  «buojorus»  MPOAMKTOBAHO
HEOOXOIMMOCTBIO0 00€CIIeUeHHs YCIOBUN JUIsl pEIICHUs OAHOM W3 aKTyalbHbBIX
3ala4 IIKOJILHOTO OMOJIOTMYECKOro o0pa3oBaHUs, KOTOpas MpeanoiaracT
(dopMupoBaHuE y 00y4aIOIIMXCS CIIOCOOHOCTH aanTHUPOBAThCS K U3MEHEHUSIM
JMHAMHUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpelHEro o0Iero oOpa3oBaHUsl 3aHMMAeT Ba)KHOE
Mecto. OHa obecrieunBaeT (GOpMUPOBAHUE Y OOYUAIOLIUXCSI MIPEACTABICHUN O
HAYYHOU KapTUHE MUpa, pacliupsieT U 00001IaeT 3HaHUs O KUBOM MpUpoJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMM U SBOJIOLMH, CO3IAET
yCIOBUS JUIsl: TO3HAHWS 3aKOHOB KMBOM  MpuUponbl, (HOpMHUpPOBAHUSA
(yHKIIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3I0POBOTO M 0O€30MacHOro obpasa
KU3HU, HKOJIOTUYECKOTO MBIIIJICHHUs, [EHHOCTHOTO OTHOIICHHUS K >KUBOH
IPUPOJIE U YETOBEKY.

bonbimioe  3HaueHue  OWONIOTHST  MMEET  Takke JUId  PElICHHUs
BOCIIUTATENIbHBIX W Pa3BUBAIOLIMX 3aJa4 CpPEAHEro o0Iero oodpa3zoBaHUs,
conpanu3anuu odydaronuxcs. M3ydenue Ouonoruu oOecreduBaeT YCJIOBUS
IS dbopMupoBaHHs WUHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
UH(POPMAIIMOHHBIX  HAaBBIKOB, JCTETUYECKOW  KYIbTYpPbI,  CIIOCOOCTBYET
UHTETpalui OMOJIOTUYECKUX 3HAHUW C MPEICTABICHUSIMHU U3 JAPYTrUX y4eOHBIX
OpeaMETOB, B YaCTHOCTH, (U3UKHU, XUMUU U reorpaduu. Ha3BaHHbIE
MOJIOKEHUSI O TpeJHa3HaueHUH ydeOHoro npeamera «buonorus» cocraBuiv
OCHOBY I OIPEACNICHUs] TMOAXOJ0B K OTOOpY U CTPYKTYPUPOBAHUIO €ro
COZEpXKaHUsl, MPEACTABICHHOTO B MPOrPaMMe 10 OUOJIOTHH.

Ot60p conepxanus yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH € MO3UIMUN KyJIbTYpOCOOOPa3HOrO IMOAXO0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4aromuecs: JODKHBI OCBOUTh 3HAHUS U YMEHHUsI, 3HAUUMBIC JJIS
dbopMupoBaHusi 0OIIEH KyJIbTYpbl, ONPEACISIONIME aJeKBAaTHOE TOBEJICHUE
YeJI0BEKa B OKPYKAIOIIEH PUPOTHOM cpefie, BOCTPEOOBAHHbBIE B MOBCEHEBHOM
KU3HU U MIPAKTHYECKOH neaTenbHOCTH. Oco00oe MEeCTO B ATOM CHCTEME 3HAHUUN
3aHMMAIOT  DJIEMEHTBHl  COAEpPKAHMS, KOTOpBIE CIyXaT OCHOBOW  AJis
dbopMHUpOBaHUS TPEJICTABICHUH O COBPEMEHHOW €CTECTBCHHO-HAYIHOM
KapTMHE MHUpa W IIEHHOCTHBIX OpPUEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHU3aluy OMOJI0rMYeCcKOro 00pa3oBaHMUsl.

CTpykTypupoBaHHE COAEp)KaHUA Y4eOHOrO Marephasia B MPOrpaMMe IO
OMOJNOTMH OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAUCHHWs 3HAHUN 00



OTJIMYUTEIILHBIX OCOOCHHOCTSIX KMBOM MPUPOJIBI, O €€ YPOBHEBOU OpraHu3aIuu
U DBOMIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Y4eOHOro mpeamMera
«bHONOrUs» BBIACIEHBI CIECIYIONIME CONECPKATEIbHBIC JIMHUN: «bHOTOrus Kak
Hayka. MeToipl HaydyHOro no3HaHus», «KieTka kak Onojoruueckas CUCTeMay,
«Opranu3zM Kak Ouojornyeckas cucrema», «Cucrtema U MHOrooopasue
OPraHN4YeCcKOro MHpay», «IBOJIOLUUS KUBOM MPUPOABI», «IKOCUCTEMBI U
MPUCYLIME UM 3aKOHOMEPHOCTI.

Lens uzydenus yuebHoro mpeamera «buosjorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIONIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHW3aIliyd JKUBBIX CHCTEM pa3HOTO paHTa W NPUOOpeTEeHHWe YMEHUU
UCIOJIb30BaTh ATU 3HAHUS JIJISi TPAMOTHBIX JACHCTBUN B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI M PEIICHUS PA3TMIHBIX )KU3HEHHBIX MPOOIIEM.

JoctixkeHue uenu u3ydeHusi ydeOHoro rmpeamera «buonorus» Ha
0a30BOM YpPOBHE 00ECIICUMBACTCS PEIICHUEM CIICTYIOIIHNX 3a1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI 3HAHUU O OMOJIOTUYECKUX TEOPHUSX,
YUECHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTE3aX, MPaBUJIAX, CIIYXKAIIUX
OCHOBOM 17151 (JOPMUPOBAHUS TIPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE
MHpa, O METOoAaX HAydyHOrOo I[IO3HAHUSA, CTPOECHUHU, MHOr000pa3uu H
OCOOEHHOCTSIX JKHMBBIX CHCTEM pPa3HOIO0 YpPOBHS OpraHU3allluM, BbIAAIOLIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCJICIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00y4arOIUXCs MMO3HABATEIbHBIX, HHTEIUIEKTYaIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEH B MpOIECCe aHaIu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IUISJIOB, HJICH U MOAXOAOB K M3YYCHHIO JKHBBIX CHCTEM
Pa3HOro YpOBHS OpraHu3allvu;

CTaHOBJICHHE Yy OOydYaromuxcsi oOmel KylIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, pa3BUTHE YMEHUW OOBSICHATH ¥  OICHUBATH  SIBICHUSA
OKPYXKAlOIIEro MHpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAaHUW M OIBITA,
MOJIYYCHHBIX TIPU N3yYEHUN OMOJIOTHH;

dbopMupoBaHue y o00y4arouuxcsi yYMEHUW WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUYECKOW JEATEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUM U arpoOMOTEXHOIOTUM;

BOCIUTaHUE YOKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOIUMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COOMIoaeHuUs
ATUYECKUX HOPM TIPH MPOBEACHUHN OMOJIOTHYECKUX UCCIIEIOBAHUM;

OCO3HAHUE ILIEHHOCTH OWOJOTUYECKUX 3HAHWM JI TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpHI, AJ1si POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MpUMEHEHNE TTPUOOPETEHHBIX 3HAHUM M YMEHUN B TIOBCETHEBHOM >KU3HU
JUUT OLICHKH TIOCJIEICTBUM CBOCH JEATEIbHOCTH IO OTHOLICHUIO K OKPYXKAIOIIEH



cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE U  COOJIOJICHUE Mep
po(UIAKTUKH 3200JIEBAHUIA.

B cucreme cpenHero oOmero o0pa3oBaHUsT y4e€OHBIA  TMpeAMET
«buonorusi», u3zydaembli Ha 0a30BOM YpOBHE, SBISIETCA 00s3aTEIbHBIM
y4€OHBIM MPEIMETOM.

Hns u3ydenuss Ouonorud Ha 0a30BOM YypOBHE CpEIHEr0 OOIIEro
oOpa3oBanus orBoautcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henenio), B
11 xnacce — 34 gaca (1 yac B HezelO).



COILEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUHU C O0IIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTeCTBCHHBIMH HayKaMu, (riiocodueil, 3THKOW, ICTETUKOU u
npaBoM. Posib Ouonorun B QOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
mupa. Cucrtema OMOJIOTUYECKUX HaYK.

Metoasl MO3HAHUSA >KUBOM MpUPOALI  (HAOMIOACHUE, JKCIICPUMEHT,
ONMCAaHHWE, HU3MEpeHue, Kiaccudukanus, MOJEIMPOBAHUE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JdeMoHCcTpanuu:

Iloptpersr: Y. [apsun, I'. Mennens, H. K. Kompuos, [Ix. Yorcon u O.
Kpuxk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBOM TPUPOIBD).

JlabopaTropHble U MPpaAKTHYeCKUe PA0OTHI:

[Ipaktuyeckas pabora Ne 1. «Mcnosb3oBaHue pa3iMYHBIX METOIOB IMPU
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPTraHU3ALHA.

JKuBbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT U3Y4YeHUs OWOJIOTHUHU.
OTnauyue KUBBIX CUCTEM OT HEOPTraHUUYECKOW MPUPOIBI.

CpoiicTBa OmocucteM U HX pasHooOpasue. YPOBHU OpraHu3aliiu
OMOCHCTEM:  MOJICKYJISIPHBIN, KJIETOYHBIH, TKaHEBBIA, OPraHU3MEHHBIM,
MOMYJISIUUOHHO-BUIOBOM, YKOCHUCTEMHBIN (6moreoneHOTHYECKuil),
OuochepHbIii.

JdeMoHCcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPHU3HAKK JKU3HW», «YPOBHU
OpraHu3aluy KUBOU MPUPOIBD.

O6opynoBanue: mojzens Mosiekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XHUMHUYECKUN COCTaB KJIETKA. XUMHUYECKHE DJIEMEHTBI: MaKpPOJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

OyHKIUM BOABI M MUHEpaJbHBIX BellecTB B kierke. [lognep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue 0eIKoB. AMUHOKHUCIOTEI — MOHOMEPHI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMHHOKHUCIOTBHL. AMHWHOKHUCIOTHBIA COCTaB.
YPpOoBHU CTPYKTYpPhI OCJIIKOBOM MOJIEKYIIbI (ITIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U



YETBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOICTBa OeskoB. buonornueckue
GbyHKIIUN OENKOB.

depmeHTHl — Ouosiorndeckue karanuzatopel. CrpoeHue ¢depMeHTa:
aKTUBHBIA LEHTP, cyOcTparHas crneuu@uuHocts. KodepmenTsl. ButamuHsL
OTinyust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aToOpoB.

VYraeBonpl: MoHoOcaxapuabl (TJIIOKO3a, pubo3a u  Jie30Kkcupubo03a),
aucaxapuabl (caxaposa, JIakTo3a) W TOJIMcaxapuibl (Kpaxmall, TJIMKOTEH,
LEeJUTI0103a). buonornueckue GyHKIUN yTriIeBOAOB.

Jlunuael:  Tpurnuuepuasl, docpomunuael, crepouabl. ['uapoduabHO-
runpododubie cBoicTBa. buonormueckne ¢ynkuun munuaos. CpaBHEHHE
YIJI€BOJIOB, OEJIKOB U JIMIHJIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennossie kucnorsl: JIHK u PHK. Hykneoruaer — moHOMEpSI
HyKJIeUHOBBIX KuCHOT. Ctpoenue u ¢yHkuuu JHK. Crtpoenue u ¢yHkuuu
PHK. Bungst PHK. AT®: ctpoenue u GhyHKITUN.

[utomornuss — Hayka o kjierke. Kierounas Teopuss — mnpumep
B3aMMOJIEUCTBUS UAEeH U (aKTOB B HAYYHOM NO3HAHMM. MeToabpl M3ydeHus
KJIETKH.

Knerka kak uenoctHas »xuBas cucremMa. OOInMe NPU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpana, mosiekynbl JJHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tunbr kieTok: sykapuoTHUeckas U mpokapuoThueckas. OcoOeHHocTH
CTpOEHUS MpOKapuoTHUecKor kieTku. Kierounast crenka 6akrepuid. CTpoeHue
AYKapUOTUYECKOM KIETKH. OCHOBHBIE OTJMYHUS PACTUTEIILHOW, KUBOTHOU U
IrpUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC,
ux ¢yaknuu. [lnazmatudeckas MeMOpaHa, e€ cBoiicTBa Hu  (DyHKUUU.
[Mutonnasma u e€ opranounapl. OnHoMeMOpaHHble opraHouabl kietku: JIIC,
annapar [ompmxu, Jsm3ocombl. [lomyaBTOHOMHBIE OpPraHOMABI  KIIETKHU:
MUTOXOHJAPUH, IUIACTUABL [IpoMcXokIeHre MUTOXOHAPUNA W IUTACTHI. Buasl
wiactua. HememOpaHHble OpraHou bl KJIETKU: prOOCOMBI, KJIETOYHBINA IIEHTP,
LEHTPHUOJIM, PECHUYKH, KTYTUKH. DYHKIUHA OPraHOMI0B KIIETKU. BKittoueHus.

SAnpo — perynstopHslii HeHTp KiaeTku. CTpoeHue sizipa: siaepHasi 000J04Ka,
KapuoIuiazmMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panxiun, K. M. bap.



[wnarpammsel:  «PacnpeneneHue XUMHYECKHX JJIEMEHTOB B HEXWUBOU
npupozae», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOI TPUPOIE.

Tabmuuer u cxembl: «llepuoanueckas TabIUIIa XUMAYECKUX 3JIEMEHTOBY,
«CTtpoeHue Monekynbl Boab», «buocunTes Oenka», «CTpoeHHE MOJEKYIbI
oenka», «Ctpoenue depmentay, «Hyknennossie kuciorel. JJHK», «Ctpoenue
Monekynbsl  AT®», «CrTpoeHne >yKapuoOTHYECKOM KIETKn», «CTpoeHue
XKUBOTHOM  KIeTKW», «CTpoeHUE pacTUTENbHOM KIeTKW», «CTpoeHue
IPOKAPUOTHYECKON  KiIeTKH», «CTpoeHue sapa KIETKW», «YTJIEBOIbI»,
«JInmuae).

ObopynoBaHue: CBETOBOW MHUKPOCKOI, 00OpyIOBaHUE i MPOBEACHUS
HAOJIIOICHUI, U3MEpPEHUMN, SKCIEPUMEHTOB, MUKPOINpENaparbl pPacTUTENbHbIX,
KUBOTHBIX M OAKTEPUATTLHBIX KIIETOK.

JlabopaTopHble 1 MPaAKTH4YeCKHE PA0OThI:

JlaGoparopnass pabora Ne 1. «M3ydeHue KaTaIUTUYECKONM AKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WIIH KaTalla3bl).

JlabopatopHast padota Ne 2. «M3ydeHue CTpoeHHUs KIETOK PaCTCHH,
YKUBOTHBIX U OaKTepUi MO MUKPOCKOTIOM Ha TOTOBBIX MHUKpOINpenaparax u ux
OMHUCAHUE.

Tema 4. 7ZKu3HenesITeJIbHOCTh KIETKH.

OOmeH BelecTB, WK MeTa00IM3M. ACCUMUISIUS (TIJIaCTHYECKUIT 0OMEH)
U JUCCUMUWJIIAIUS (PHEPreTUYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIiecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHUsl BEIECTB M HHEPruud B MOHMMaHUU
MeTaboIn3Ma.

Tunel oOmeHa BemiecTB: aBTOTpPOo(HBIM U rerepoTpodHbld. Pob
(dbepMeHTOB B 0OOMEHE BELIECTB U IIPEBPALLEHUN SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas (a3pl (oTtocuHTe3a. Peakuuun
dotocunTeza. DddexTuBHOCTH (PoTocUHTE3a. 3HaueHue (POTOCHHTE3a IS
*®u3HH Ha 3emute. BrusHue ycnoBuwii cpeapl Ha (OTOCHHTE3 U CITOCOOBI
MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHUHTE3a
JUIS KM3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kieTke. PacuienyieHue BelecTB, BbIIACICHUE U
AKKyMYJIMPOBAaHUE SHEPIMM B KJIETKE. OTambl 3SHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxxenune u ero Buiabl. KuciopogHoe OKHCIEHUE, WA KIETOUHOE
JbIXaHUE. OKucnuTensHoe dhochopunupoBanue. D¢ (deKTUBHOCTH
AHEPreTUYecKoro oOMeHa.

Peaknimm matpuuHoro cuurte3a. ['eHermueckas wuHbopmarus u JHK.
Peanuzanust renernyeckoi mHdopMmauu B KieTke. ['eHeTHUYecKui Koj U €ero



ceoucTBa. Tpanckpunumss — wmarpuunbii cuHTe3 PHK. Tpancmimua -—
OouocuHTe3 Oenka. Dtambl TpaHcasauu. KomupoBanue aMuHOKHCHIOT. Pomb
pubocoM B OMOCHHTE3€E OeTKa.

Hexksnierounble ¢popMbl ku3HU — BUpYyChl. icTopust oTkpbiTUst BUpycoB (/1.
N. NBanosckwuii). OCOOEHHOCTH CTPOCHHS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummynoneduimra yenoeka (BUY) — Bozoynurens CITNa.
OOpaTtHast  TpaHCKpUIILIMsS, peBepTaza M  uHTerpasza. Ilpodunakrrka
pacnpoCTpaHEHHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IToptpetsr: H. K. Konbros, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuier u cxemsbl: « Tumnbl utanusy, «Metabom3m», « MUTOXOHIPUSY,
«QHepreTudyeckuii ooMen», «Xnoporiacty, «Dotocunresy, «Ctpoenue JJHK»,
«CtpoeHue u QyHKIHMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «IeHeTHuecKuii
Kom», «Bupyce», «bakrepuodarn», «CTpoeHHe U KU3HEHHBIM IUKI BUpyca
CII1da, 6axrepuodaray, «Permmukanus JJHK».

O6opynoBaHue: MOJIEJH -alTJIMKALIU A «Y n1BoeHue JIHK u
TpaHckpuniusy, «buocunres 6enka», «CTpoeHHE KIETKU», MOJENIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHOKeHNE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounslii 1iuKiI, WM KU3HEHHBIM UK KiIeTku. MHTepdaza u MuTO3.
[Iporiecchl, npotekatoniue B uHTepdaze. Perummkanus — peakius MaTpUuHOIO
cunateza JIHK. Crpoenme xpoMocom. XpOMOCOMHBEIN HabOp — KapHOTHIL.
JIMIIONAHBI W TAIUIOWJIHBIA  XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHUIBI.
[uTtonornueckue OCHOBBI PAa3MHOXKEHUS W HWHIWBUAYAJbHOTO Pa3BUTUSA
OpraHU3MOB.

Henenue knetku — muto3. Ctagum muto3a. [Iponeccel, mpoucxoasdimne Ha
Pa3HBIX CTAAUAX MUTO3a. bHOTOrMYEeCKid CMBICT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — alomnTo3.

@dopmMbl  pa3MHOXKEHHUSI OpPraHM3MOB: Oecrojioe W TojioBoe. Bujsl
O0ecrnojoro  pa3MHOXKEHHS: JIeJIeHHWE HaJABOE, [OYKOBaHHE OJHO- U
MHOT'OKJIETOYHBIX, cropoo0pa3oBaHue, BEI€TATUBHOE Pa3MHOXEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUEHUE ISl CEJIEKIINH.

[TonoBoe pasmMHOXkEHHUE, €r0 OTINYHS OT OECIIOJIOrO.

Meito3. Ctaguun meio3a. IIpoueccel, mpoucxoasmye Ha CTAAUSAX MEN03a.
[ToBenenne xpomocoMm B Meno3e. KpoccuHrosep. buomorndeckuii CMbICT U
3Ha4YEeHUE Meno3a.



["ameTorene3 — mpouecc 0oOpa30BaHUs IMOJIOBBIX KJIETOK Y J>KUBOTHBIX.
[TonoBble ’kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3zoBaHKME U Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SUIIEKIEeTKa) — CIIEpMATOreHe3 U OBOI'CHE3.
OcoOeHHOCTH CTPOEHMS SHULEKIETOK M CcrepMaTo30uaoB. OII0J0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOPHOHAIBHOE PAa3BUTHE
(aMOpuorenes). Drarnbl IMOPUOHATIBHOTO Pa3BUTHUSL Y TO3BOHOYHBIX )KMBOTHBIX:
npobiieHue, racTpysius, opranoreres. [loctamOpruonagbHOE pazBuTHe. TUTBI
NOCTAMOPHUOHAIILHOTO Pa3BUTHS: MpPsIMOE, HenmpsiMoe (JMuuHOYHOE). Biusnue
CpeZbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOACTBA.

PocT u pa3Butne pacrenuii. OHTOreHe3 UBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHH, CTaINU PA3BUTHSI.

JleMoHCcTpanum:

Tabmuubr u cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MOBY», «JlBoWHOE
OILUIOIOTBOPEHME y LBETKOBBIX pAacTECHUI», «BereraTuBHOE pa3MHOKEHHE
pacteHuit», «Jlenenue kieTku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«CtpoeHne xpoMocoMbl», «Knerounsiii nukim», «Permmkanus JJHK», «Murto3y,
«Merosy, «lIpsmoe n HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOMUTAOIINX
U 4esioBeka», « OCHOBHBIE CTaJIMM OHTOTE€HE3a.

O0opyznoBaHue:  MHKPOCKON,  MHUKporpenaparbl — «CrepMaTro30u bl
MJICKOMUTAIOIIEro», «Sileknerka wiekonurawmeroy, «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasi MOJEIb-aNIIuKaus «JleneHue KiIeTkny,
mozenb JIHK, Mmonens MeradazHoit XpoMOCOMBL.

JlabopaTopHble U MPaAKTH4YeCKHE PA0OThI:

Jlabopatopnas pabora Ne 3. «HaGmonenne muTo3a B KJIETKaxX KOHUYMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnast pabota No 4. «/3yueHne CTpOCHUSI MOJOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsiencTBeHHOCTb M H3MEHYHUBOCTH OPTraHU3MOB.

IIpeamer w 3amaum reHetuku. Mcropust pasBuTHs TreHEeTHKU. Poib
UTOJOIMH U 3MOPHOJIOTMH B CTAaHOBJIEHMM T€HETHKU. Bkman poccuilckux u
3apyO€XHbIX  YY4E€HBIX B  pa3BUTHE TIEHETUKH. MeToabl  T'€HETUKHU
(TMOPUIONIOTHYECKUHM,  IUTOTCHETUYECKUM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcHOBHBIE T€HETUYECKUE MOHATHS. | eHeThuYecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEUIMBaHUM.

3aKOHOMEPHOCTH  HAcJIeJOBaHWs  [PU3HAKOB, yCTaHOBJIEHHbIe [
Mennenem. MoHOruOpUAHOE CKpEIMBaHUE. 3aKOH €AUHO00pa3usi THOpHUI0B



epBoro mokoJieHus. I[IpaBuino JTOMUHHUpPOBaHUS. 3aKOH PaCIICTUICHUS
IpU3HAKOB. | umores3a uncrorel ramer. [1o1HOE U HEMOTHOE JOMUHUPOBAHUE.

JAuruOpugHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOIO  HACJedOBaHUS
npu3HaKoB. [[uTOreHeTHYeCcKre OCHOBBI JUTHMOPUIHOIO  CKpEIIUBaHUS.
AHanu3upyoniee CKPELIMBAHUE. Ucnonb3oBanue AHATU3UPYIOLIETO
CKpEIIMBaHUS JJIsl OTpe/IeSICHUs] TeHOTUIIa 0COOM.

CuerienHoe HacnenoBanue mnpusHakoB. Pabora T. Moprana mo
CUCIUICHHOMY HAacJIe[IOBaHWI0 TE€HOB. HapylieHue cuemieHuss TE€HOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHast TEOPHUSI HACIEICTBEHHOCTH. | €HETUUECKHE KAPTHL.

['eneruka nmona. XpoMOCOMHOE OMpPENEIICHUE TT0JIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['omoramernnie M rereporaMmeTHble opraHu3Mbl. HacnmenoBanue
MIPU3HAKOB, CUEIUICHHBIX C MTOJIOM.

N3MeHuUnBOCTS. Buget  u3MmeHumBOCTH: HEHACJICICTBEHHAS 151
HacleICTBeHHasA. Pombp cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MoIu(PUKAIMOHHOW W3MEHUMBOCTH. BapuanvoHHBIN psia u
BapualMoHHas KpuBad. Hopma peakiuun npusHaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBolicTBa MOIU(PUKAIIMOHHON
U3MEHUYUBOCTH.

HacneacTBenHasi, uiM reHOTUINMYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TPOIECC — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTanmonHas HW3MEHUYMBOCTh. Kitaccudukainuss MyTaluid:
TE€HHBIE, XPOMOCOMHBIE, TE€HOMHbIEe. YacroTa ¥ TOPUYUHBI MYTaILHl.
Mytarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEIACTBEHHOM
m3MenunBoctu H. Y. BaBuiosa.

BresanepHnas HaclIeICTBEHHOCTbh U U3MEHYHUBOCT.

['eneruka yenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOJAbI T€HETUKU
YEJI0BEKa: FeHeaJIOTMYeCKU, OJIM3HEIIOBEIH, IIMTOrCHETUYECKU,
OMOXUMUYECKUM, MOJIEKYyJIsipHO-TeHeTnYeckuil. COBpEeMEHHOE OMpe/eiIeHHe
TE€HOTHUINA: OJJHOT€HOMHOE CEKBEHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM YUCJIE C
nmomomnisio II1[P-anamm3a. HacmencTBenHble 3a00JIcBaHUS UYCIOBEKA: T'CHHEIC
0o7e3Hu, 00JIE3HU C HACIECTBEHHON MPepacioi0KeHHOCThI0, XPOMOCOMHbBIE
oone3nn. ComaTWyecKue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIIUTIEI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MTPODUITAKTUKN U JICUCHUS
reHEeTUYeCKuX 0oJie3He. MenuKo-reHeTUUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIMHCKOW TE€HETHUKH B MPEAOTBPALICHUM W JICYEHUH TE€HETHYECKUX
3a00J1€BaHMI YCIIOBEKA.

JdeMoHCcTpanuu:



[Hoptpersr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Peconckuii, H. N. Bapuiios.

Tabmuuplt ©  cxembl: «MOHOTMOpPUAHOE  CKpElIMBaHUE U €r0
UTOT€HETUYECKass OCHOBa», «3aKOH pACHICIUVICHHS] U €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruOpuaHoe CKpelrBaHHE),
«IIuTomornyeckre OCHOBBI ~ JTUTHOPUIHOTO  CKpellUBaHUs», «Menosy,
«B3auMOIeNCTBUE AJUICNIBHBIX TE€HOB», «l €HETHYEeCKUE KapThl PACTECHHM,
KUBOTHBIX U YelloBeKay, «l eHeTuka mosjay», «3aKOHOMEPHOCTH HaCJeI0BaHMUS,
CHEIUICHHOTO C mojiom», «KapuoTumbl ueroBeka M JKUBOTHBIX», «Buabl
M3MEHYMBOCTHY, «MonudukannonHas n3MeHUYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBu», «MyTalmoHHasi ”3MEHUYHUBOCTH.

ObopynoBanue: MoAeTU-anIuIuKauuu «MOHOTHOPUIHOE CKpEIIUBAHKEY,
«Henonnoe poMmuHupoBaHuey», «JluruOpuaHoe ckpemuBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOT W MHKporpenapar «Jlpozoduna» (Hopma, MyTaruu
(GopMBI KPBUTBEB U OKPACKHU Tena), repdapuii «['opox moceBHOI».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO U
JTUTHUOPUTHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoauduraMOHHON
U3MEHYHMBOCTH, TOCTPOCHHUE BAPUALIMOHHOIO Psifa U BApUALIMOHHON KPUBOII.

Jlabopatopnast pabota Ne 7. «AHanu3 MyTanuii y Apo30(duibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas pabora No 2. «CocTaBieHHE U aHAIU3 POIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.

Cenek1us Kak Hayka U MPOIECcC. 3apOKICHHUE CENEKIINU U TOMECTUKALIMS.
Yuenne H. W. BaBuioBa 0 I1eHTpax MPOUCXOXJICHHS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTphl TPOUCXOXKIECHUS JOMAITHUX KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMeHHBIE METO/IbI CEeJIEKIIMU. MaccoBbIi U UHANBUIYAITBHBIA OTOOPHI
B CEJIEKLIMH PACTEHHU M KUBOTHBIX. OLIEHKa dKCTEphepa. bim3koponcTBeHHOE
ckpemuBaHue — uUHOpuauHT. Yucrtas nuaus. CKpenuBaHUE YUCTBIX JIMHHM.
I'erepo3uc, nnu rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanénnas tubpuauzanus u €€ ycrexu. VICKyCCTBEHHBI MyTareHes W
MOJIyYCHUE TMOJUIUIONIOB. JlOCTMKEHHSI CEJIEKIUM PACTCHUM, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorusa Kak oTpacib IPOU3BOACTBA. ['€HHAs MHXKEHEpUs. JTarbl
co3nanus pekomouHantHoM JIHK u TpancrenHbix opranu3moB. KierouHas



nHxkeHepus. Krnetounele  KynpTypbl. MMKpPOKIOHAIBHOE  PAa3MHOXKEHUE
pacreruil. KIIOHMpOBaHHWE BBICOKOIIPOAYKTHBHBIX CEJIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJOTMYECKHe M 3Thyeckue npoodsiembl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JemoncTpauuu:

[Hoprpersr: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O®.
NBanos.

Tabmuupel 1 cxembl: Kapra «LIeHTpBl MPOMCXOXKACHUS U MHOr00Opas3us
KyJIbTYpHBIX pacTeHui», «llopogel nmomMamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rubpuansanus», «PaboTel akageMuka
M. ®. UBanoBa», «llomumnonnus», «O0bekThl OMOTEXHONOrNW», «KieTouHsle
KyJbTYpbl W KJIOHUpOBaHue», «KoOHCTpyupoBaHME W TIIEPEHOC TE€HOB,
XpOMOCOMM.

ObopynoBaHue: MYJSDKM ITUIOIOB M KOPHEIUIONOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuil «CeabCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Okckypeuss «OCHOBHBIE METOIBI M JOCTHIKEHHUSI CEJIEKUMHA PACTCHUH M
KUBOTHBIX  (HAQ  CEJIEKIMOHHYIO  CTAaHLMIO,  IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO3SICTBO, J1a00paToOpHIo
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIACC

Tema 1. DBoTIOIIMOHHAS OMOJIOTHS.

[IpennoceIKM BO3HMKHOBEHUS 3BOJIIOLIMOHHON TEOPHH. DBOJIOLMOHHAS
Teopusi U €€ MecTo B Ouosoruu. BiusiHre 3BONIOIIMOHHON TEOPUHU Ha pa3BUTHE
OMOJIOTUU U JAPYTUX HAYK.

CunerenscTBa 3BONMIOUMU. [laneoHTONOrMYECKHE: MOCIEA0BATEIbHOCTh
MOSIBJICHUSI BUJOB B TMaJICOHTOJOTUYECKOW JIETOMHCH, MEPEXOHbIE (OPMBI.
buoreorpaduueckue: cxonctBo u paszauuune (ayH U (GIop MaTepUKOB U
OCTpPOBOB.

OMOpPHONIOTUYECKUE: CXOJCTBA W pa3jivyuus 3MOpPHUOHOB pPa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYIMMEHTApHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKHUX IMyTE€Hl y BceX
OpPraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHHS
JapBUHU3MA. J[BMKYIIME CUJIbI ABOJIONMHU BUAOB N0 JlapBuHy (M30BITOYHOE



pa3MHOXKEHUE npu OTPaHUYEHHOCTU  PECYPCOB, HeonpeaeaeHHas
U3MEHYUBOCTh, OOpb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonnn (CTI) u €€ OCHOBHBIE MMOJIOXKEHHUS.

MukposBomonus. [lonmynauus Kkak efuHHIA BUAA U SBOIIOLUH.

JIBrkyiue cuitbl (paxTopbl) IBOIIOIUHM BUOB B MpuUpoie. MyTalimOHHbBIN
npouecc ¥ KOMOMHATUBHAsT U3MEHYUBOCTh. [lonmynsiinoHHBIE BOJHBI U JApeid
reHoB. M3osmust 1 Murpanus.

EcrtecTBeHHBI 0TOOp — Hampapisiomuid (akTop 3BoatoUUd. DOpMBbI
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3ysabTar 3Bodouuu. [Ipumepsl
IPUCIIOCOOJIEHUH Y OpraHu3MoOB. ApoMOp(O3bl U UAN0AIANITALUY.

Bun u BumooOpasoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI
BU000pa30BaHus: Teorpapuueckoe, 3K0J0rH4ecKoe.

MaxkposBomtonusi. PopMbl 3BoMOLMU: (puUmeTHYECKass, JAUBEPreHTHA,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOLUN.

[TpoucxoxneHue oT HECIEeNaIu3upOBAHHBIX MPEAKOB.
[Iporpeccupyroiias cnenuanu3anus. ATanTUBHAS pagdaiys.
JlemoHcTpanum:

IToprpetsr: K. JIunnei, K. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmumet w cxembl: «Pa3BuTHe OpraHMYECKOTO MHUpa Ha 3emliey,
«3apopIlIY MO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepuxcy, «DopmMbl 00phOBI 3a
cymecTBoBanue», «EctecTBeHHBII  0TOOpPY», «MHOroobpasme COpTOB
pacTeHuny, «MHuoroobpazue TOPOJI KUBOTHBIX), «ITomyanumy,
«MyTanuoHHas U3MEHYUBOCTHY», «ApoMopho3b», «Manoananranuny, «O0mas
JereHepanus», «Jlpmxkymme cuibl 3Bomounn», «Kapra-cxema wapuipyra
ITyTELIECTBUS 4. JapBunay, «bopnba 3a CYILIECTBOBAHUEY,
«IIpucrmoco0aeHHOCTh OpraHu3MoBY», «l eorpaduueckoe BUAO00OPa3OBAHHEY,
«IKOJIOru4ecKoe BUA000pa30BaAHUE).

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C PA3IMUYHBIMU TUIIAMH OKPACKH,
Ha0op IJIOMOB U CeMsiH, KoJuleKuus «lIpuMepshl 3alUTHRIX TPUCIIOCOOICHUN Y
KUBOTHBIX», MOJIeTIb «OCHOBHBIE HAIIPaBJICHUS IBOJIOLUNY», 00BEMHAS MOJIEIb
«CTpoeHMEe TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, kojekuus «Dopmbl coxpaHHOCTH
VMCKOMAEMbIX JKUBOTHBIX M pacTeHHi», Moaenb ammmkanusa «llepekpéct
XpOMOCOMY», BJaXHble mnpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSITYIIKAY», MUKporipenapat «Jlpo3oduna» (Hopma, MmyTranuu GopMbl KPbLIHEB U
OKpPACKH Telna).



JlabopaTropHblie U NpaKTUYeCKHe padoThI:

Jlabopatopnast pa6ora Ne 1. «CpaBHeHHE BUIIOB MO MOP(HOIOTrHYECKOMY
KPUTEPUIOY.

JlaGoparopnas padora Ne 2. «Onucanue mpucrnoco0JICHHOCTH OpraHu3Ma
U €€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE )KU3HHM HA 3eMmuie.

JloHayuHble MpECTABICHUSI O 3apOXKICHUU KU3HU. HaydHble rumoresbl
BO3HMKHOBEHUSI KW3HU Ha 3emiie: aOuOoreHe3 U MaHCHEpMUs. XHUMHUYECKas
ABOMIOLMS. AOMOTEHHBIH CUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIbHOE TOATBEPKJICHHE XHUMUYECKOW H3Bomonuu. HadanbHbie
aTanbl Ouosormdeckor spomoruu. ['unoreza PHK-mupa. dopmupoBanue
MEMOpPAaHHBIX CTPYKTYP M BO3ZHHMKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKU U UX
sBOMIOLHS. POPMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emiie o 3pam U nepuojam. Karapxei. Apxelickas u
nmporepo3oiickass 3pel. Ilaneo3olickas 3pa W €€ MNepUOIbl: KEMOPHIICKUM,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me30301cKast 3pa U €€ MEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass spa W €€ TepuoJbl: NaJICOr€HOBBIA, HEOICHOBBIM,
AHTPONOT€HOBBIN.

XapakTepHUCTUKA KIMMATA U TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ITallb
ABOJIIOIIMU PACTUTEIBHOTO U KUBOTHOTO MUpPA. ApoMOp(o3bl y pacTeHHil u
KUBOTHBIX. [losiBlIeHUE, paciiBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa KaKk OTpa)xxeHue HBOIOLNU. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbl OPTaHU3MOB.

OBOMIOLMS ~ 4YeNoBeKa.  AHTpONOJOrus  Kak  Hayka.  Pa3Butue
NPEICTABJIEHUM O  NPOUCXOXKICHUM  4YeloBeKa. MeToabl  M3ydeHUs
anTporioreHe3a. (CxoacTBa W pa3iMuMsl  4YEJIOBEKA WU IKUBOTHBIX.
CucremMaTnyecKkoe MoJIOKEHUE YETTOBEKA.

JBwxkymue  cunbl  (daktopel)  aHTpomoreHe3a.  HacnmencrBenHas
U3MEHUMBOCTh M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HU,
W3rOTOBJICHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaJWM W BETBH OHBOJIOLMHU 4YEJIOBEKA: AaBCTPAJIOMUTEKH,
Uenosek yMmenbld, YenoBek MNpAMOXOAAIINN, YemoBEK HEaHIEPTAIbCKHM,
UYenosek pasymHbIi. Haxonkyu MCkomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHUS,
o0JacTh pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pPAchl:  E€BPONEOMIHAS
(eBpasuiickasi), HErpo-aBCTpaJOuJHAs (SKBAaTOpHaibHAas), MOHIOJIOUIHAS
(a3uarcko-amMepuKaHckas). YepTbl MPUCIOCOOJIGHHOCTH  MpeAcTaBUTENeH



YEJIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBAaHUA. EAMHCTBO YENOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetsr: @. Penu, JI. Tlactrep, A. Y. Onapun, C. Mumnnep, I'. FOpnu, Y.
JlapBuH.

Tabmmupel 1 cxeMbl: «Bo3aukHoBeHne ConmHeuHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmmupa», «PacturenbHas kieTka», <«KuBOTHasi KIeTKay,
«IIpokaprornueckas kieTka», «COBpEMEHHasi CUCTEMA OPraHUYECKOIO0 MUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJCOHTOJIOTMUYECKMX HAXOJOK MPEIKOB
COBPEMEHHOI0 YeJoBeKay, «JpeBHenmue moany», «/Ipesaue moan», «llepebie
COBpPEMEHHBIE JTIOJIN», «HeToBeUecKHe pach».

O6opynoBanue: Mymspku — «lIpoucxoxknenue  denoBeka»  (OIOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA, HEAHIepTaiblla, KPOMaHbOHIIA), CICNKU WU
M300pakeHUsl KaMEHHBIX OpYAUN MEPBOOBITHOTO 4YeJIOBEKa (KaMHU-YOIIEPHI,
pyouna, ckpebna), TEOXpPOHOJOrMYecKas Tabnuia, KoJuleKuus «DopMbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

[Tpaktuueckas padora Ne 1. «3yueHue uckomaemMbIX OCTaTKOB pPacCTCHUMN
U KUBOTHBIX B KOJUICKIIUSIX.

DKckypeus «IBONIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KpaeBeIUECKUl My3ei).

Tema 3. Opranu3msl U OKPYyKAKIIAs cCpeaa.

OKOJOTUsl Kak Hayka. 3aJayd M pa3lesibl  3KOJOruv. MeToabl
AKOJIOTUYECKUX UCCIEA0BAHNN. JKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.

Cpenbl oOMTaHUsSI OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3AYIIHAs, TTOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue ¢akropbl. Kiaccudukarus sKoIOru4ecKux (HakTOpOB:
abnotnyeckne, OMOTUYECKHE W aHTpONoreHHble. JIeHCTBUE SKOJOTHYECKUX
(aKkTOpOB HAa OPTraHU3MBI.

AluoTnueckue (bakTopsbI: CBET, TEMIIEpaTypa, BJIAYKHOCTB.
®otonepuoansm. IlpucnocobsieHus opraHU3MOB K ACHCTBUIO aOMOTHYECKHUX
daktopoB. bronornueckue puTMBI.

buotnueckue  Qaktoppl. Buasl  OMOTHMYECKMX  B3aUMOJEHCTBHIA:
KOHKYPEHLIMS, XHUIIHUYEeCTBO, cuMOMO3 U ero ¢Gopmbl. Ilapasutusm,
KOOTIepalus, MyTyain3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTRBO).



AMeHcanu3M, HEeUTpanu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJEHUCTBUI Jis
CYLIECTBOBAHUSI OPraHU3MOB B IIPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonyasiuud. OCHOBHBbIE TOKa3zaTenu
NOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
mMurpanus. JJnHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PEeTYIISLINS.

JlemoHcTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynwe, O. ['exkens.

Tabmuuet u cxembl: kapta «lIpupogusie 30061 3emuny», «Cpeabl oOuTaHus
opranu3zMoBy, «®oronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH TOMYJISIuU HHPy30puu-Tyhenskny, «[lumensie menm.

JlabopaTopHble U MPaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH PaCTCHHUI
U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHast pabora Ne 4. «BmusHMe cBeTa Ha POCT W Pa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktnueckas pabora Ne 2. «[lomcu€T TUIOTHOCTH MOMYJSLUNA Pa3HbIX
BUJIOB PACTECHUI».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

Coo0uiecTBO opraHu3MoB — OuoLeH03. CTPYKTypbl OMOIIEHO3a: BUA0BAs,
IpOCTpaHCTBEHHAas, Tpoduueckas (muuieBas). Bunbi-nomunantel. CBsi3u B
ouoLeHo3e.

DKOJIOTUYECKHE CHUCTeMBbI (dKocucTeMbl). [loHsiTHe 00 »KOcHCTeME U
ouoreornieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOJIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB M MOTOK JSHEPruM B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IHileBbIe LIeTTH U
cetu. OCHOBHBIE TIOKa3aTelIM DSKOCHUCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTUYECKUE MUPAMUJIBI: TPOAYKIIMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBa
AKOCUCTEM: YCTOMYUBOCTB, CAMOpErysiuus, pazsutue. CyKieccusl.

[IpuponnHbie 3KOCUCTEMBI. JKOCHCTEMBbI O03€p M peK. IKocucreMa
XBOMHOT'O WJIU HIMPOKOJIUCTBEHHOT O Jieca.

AHTpPOIIOT€HHBIE  HKOCUCTEMBI. ATPO3IKOCHCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe 1 X035CTBEHHOE 3HAUEHHE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHoobpasue kak ¢akTop yCTOMUHUBOCTH HKocucTeM. CoxpaHEeHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiIe.

VYuenue B. W. Bepuaackoro o 6uocdepe. ['panuiipl, cocraB U CTPYKTypa
ouocdepsl. Kupoe BemiectBo U ero (yHkiuu. OcodeHHocTH Ouochepsl Kak
rio0anbHOM 3KOCHUCTEMBI. J[MHaMHUYeckoe paBHOBECHME W OOpaTHasi CBs3b B
ouocdepe.



KpyroBopoTel BelleCTB U OMOT€OXMMHUYECKHE LHKJIbI 3JIEMEHTOB
(yrnepona, azota). 3o0HaAIbHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuectBo B Ouocdepe 3emiid. AHTPOIOr€HHbIE W3MEHEHHUS B
ouocdepe. I'modanbHBIE SKOJIOTMYECKUE TPOOTEMBI.

CocymecTBoBaHue IPUPOJIBI 17} YeJI0BEUECTBA. CoxpaHnenue
OuopazHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocepsl. OcHoBa
pPalMOHATIBHOTO YHPABJICHUS MPUPOJHBIMH PECYpPCAMH M HUX HMCIOJIb30BaHHUE.
JlocTmxennst OMOJIOTUH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuuet u cxembl: «llumiessie nenun», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiecTBay, «llenu mutanusy, «IKOIOrHUECKass MUPAMUIAY,
«buocepa u  denoBek», «IKocUCTeMa MIMPOKOIMCTBEHHOIO  JIECA»,
«9KocucTtemMa XBOWHOro Jeca», «buoleHO3 BogoEMay, «ATPOLIEHO3,
«lIpumepHble aHTPONOTEHHBIE BO3ACHCTBHS HAa IpUpPONY», «Baxuenmmne
VMCTOYHUKH 3arpsi3HEHUs BO3yXa M T'PYHTOBBIX Bom», «[louBa — BakHeilmas
cocraBisiomas ouocepo», «DakTopel Aerpaganuu nouB», «llapHUKOBBIN
abdexT», «DakTopsl PAAMOAKTUBHOTO 3arpsisHEHHUs Ouochepbl», «OOmas
CTpyKTypa O6uochepnl», «Pacnpoctpanenue xu3Hu B onocdepe», «O30HOBBIN
sKkpaH ouocdeps», «KpyroBopot yriaepona B 6uochepe», «KpyroBopor azora B
IPUPOIE.

O6opynoBanue: MOCNb-anIuIMKaIKsA « TUIMYHBIE OMOLIEHO3bI», TepOapuit
«PacturenpHble  cooOmiecTBa», Koiekuum — «buorenos», «Bpemurenu
BOKHEUIIINX CEIbCKOXO3IUCTBEHHBIX KYIbTYp», TepOapuri U KOJUICKIIUU
pacTeHil W JKUBOTHBIX, TPUHAJIEKAIINE K PAa3HBIM IKOJIOTHYECKUM TPYIIam
onHoro Buaa, Kpacuas kuura Poccuiickoit ®epeparuu, u300paKeHUs
OXpaHsIeMbIX BUJIOB PACTEHHUI U JKUBOTHBIX.



IUIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMDLI 11O
bBMOJIOTMN HA BA30BOM VYPOBHE CPEIAHEI'O OBLIEI'O
OBPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOYyYalOIIMMHUCS MPOrpaMM CpPEIHEro oOIero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType ITMYHOCTHBIX PE3YNbTATOB OCBOEHUs npeamera «buomorus»
BBIJICTICHBI  CIIEAYIOIIME  COCTaBISIOLIME:  OCO3HAHUE  OOY4YaIOUIUMUCS
POCCHUHCKOM TPaXAAHCKOM HIEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO,
CaMOCTOATENFHOCTH W CaMOOIPEIEICHUI0, HATMYMEe MOTUBAIUM K OOYUEHHUIO
OMOJIOrUH, LIEJICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKIECHNUN JTMYHOCTH Ha
OCHOBE KJIOYEBBIX LEHHOCTEM W HCTOPUYECKHX TpaJULMA  pa3BUTHUSA
OMOJIOTUYECKOTO  3HAHWS, TOTOBHOCTh M  CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAaTbCS B CBOEH  JIEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU
YCTAHOBKaMU, MPUCYILIUMH CUCTEME OHMOJIOrMYECKOro 0Opa3oBaHUs, HAJIMUUE
HKOJIOTUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
KU3HEHHbIE TUIAHBI.

JIm4HOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buosorus» qocTUraroTcs
B €IMHCTBE Y4eOHOM M BOCHHUTATEIbHOW MAESITEIbHOCTU B COOTBETCTBUH C
TPAIULIMOHHBIMU  POCCUUCKUMHU  COLUOKYJIbTYPHBIMH, HCTOPUYECKHUMHU U
JTYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUJIAMU U
HOpMamMHM  TIOBEJEHUS U  CIOCOOCTBYIOT  MpoOIeccaM  CaMOIIO3HaHUS,
CaMOBOCIHMTAHUS U CAMOPA3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3ULIMHU JUYHOCTH,
MaTpUOTU3Ma, YBAKEHHS K 3aKOHY M MPAaBONOPANIKY, YEIOBEKY Tpyda H
CTapIIEMY IIOKOJIEHHIO, B3aMMHOIO YB@)KEHHUS, OEpPEKHOTO OTHOLIEHUS K
KyJIbTYpHOMY HaCJIE€IUWI0 W TpPaguUusM MHOTOHAaMOHAJIBHOIO Hapoza
Poccuiickont @enepanuu, MpUpoIe U OKPYKAIOIIEN CPEIE.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUs y4dyeOHOro mnpeamera «buomOrus»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYyYarolUXCs
PYKOBOJCTBOBaTbCS CPOPMUPOBAHHOW BHYTPEHHEM MMO3UIMEH JMYHOCTH,
CUCTEMOM WLEHHOCTHBIX OPHEHTALMM, MO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSAM pPOCCHUICKOTO 0OIIecTBa,
pacllMpeHue IKU3HEHHOIO OIbITa W ONbITa JEATEIbHOCTH B MpOIEcCce



pealii3alMi OCHOBHBIX HaIlpaBJIEHUI BOCIHUTATEIBHON NE€ATEIbHOCTH, B TOM
YUCJIE B YACTH:
1) rpakIaHCKOro BOCIIUTAHMA:

cOpPMUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIMU  OOydarolerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOTI'O WJieHa POCCUIMCKOro OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX MpaB M OOA3aHHOCTEW, yBaKEHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM MEATENbHOCTH MpPU CO3JaHUU
y4€0OHBIX TPOEKTOB, PEUICHUU Y4E€OHBIX U TO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUN
OHMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO TMO3UIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHHE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOKICHHUSIMU, KyIbTYPHBIMH [ICHHOCTSIMU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJHEHUS
y4eOHBIX, MO3HABAaTEIbHBIX M HCCIECAOBATEIbCKUX 3a7ad, YBaXUTEIbHOTO
OTHOILIEHUS K MHEHHUIO OIIOHEHTOB IpU OOCYXIAEHHHM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COJIEP KAHMS;

TOTOBHOCTb K TYMaHUTAapHOUN M BOJIOHTEPCKOM AESTEIbHOCTH;

2) NaTpMOTHYECKOr 0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKON UICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU IEpeEl
Ponunon, ropmoctu 3a CBOM Kpad, CBOXO PoOauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIUI0 W MaMITHUKAM
NPUPOABI, AOCTHKEHUSIM Poccun B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TPYAE,

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHUICKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJIOTMU, NMOHUMAaHUs 3HAYECHHsS OMOJIOTMM B MO3HAHUU 3aKOHOB
MPUPO/BI, B AKU3HH YEJIOBEKA M COBPEMEHHOI'O O0ILIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHUE JYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSACHh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTENSAM, CO3[IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHUSA IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C
TpaguuusiMU HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsi CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHUE SMOLUOHAIBLHOIO BO3JCHUCTBUS JKUBOM MNPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHUJIAX UCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAUECTBA TBOPUECKON JIUYHOCTH;

S) ¢pusnyeckoro BocnuTaHusi, GOPpMHUPOBAHHUSA KYJbTYPHI 310POBbs H
IMOIMOHATBHOI0 0J1arONMmoJIyqus:

MOHMMAaHUE W pealn3alus 3J0pPOBOr0 M 0€30MacHOro oOpa3a KHU3HU
(310pOBOE  MHUTAaHWE, COONIIOJICHHE TUTMEHWYECKUX TMpaBUI M HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHSATUNW W OTAbIXa, pEryisapHas Quanyeckas
AKTHUBHOCTh), O€pEkKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

MOHUMAHUE IIEHHOCTH TMPaBWI WHAUBUAYAJILHOTO U KOJUIEKTHBHOTO
0e30MacHOro0 TMOBEJCHUSI B CHUTYalUSIX, YIPOXKAIOUIUX 3J0POBBI0O U KU3HU
JIIOJIEH;

OCO3HAHWE  TIOCJIEACTBUA W HENPUATUS  BPEIHBIX  IMPUBBIYEK
(ynorpeO6eHus aJIKoroJist, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTbH K TPY/Y, OCO3HAHUE IIEHHOCTH MAacTEepPCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTUBHOW JIESITEIbHOCTH TEXHOJIOTMYECKOW M COLMAJIbHOU
HaIlpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATb, IJIAaHUPOBATH "
CaMOCTOSITEJIbHO BBIMOJIHAThH TaKYIO ESITEIbHOCTE;

UHTEpPEC K pa3iuuyHbiM cdepaM NpoPecCHOHANBHON N1eATeNbHOCTH,
YMEHHE COBEpIIaTh OCO3ZHAHHBINA BBIOOp OyayIllel mpodeccuu U peaan30BbIBaTh
COOCTBEHHBIE )KU3HCHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 M CamMoOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOrM4€eCKOro BOCIIUTAHUSA :

AKOJIOTUYECKHU I1€JIECOO0pa3HOe OTHOIIEHHWE K MPUPOAEC KaK HCTOUHHUKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHUS;



MOBBIIIICHUE YPOBHS ASKOJOTMYECKON KYIbTYpHI: NMPHOOPETEHHE OIbBITA
IUIAaHUPOBAHUS MOCTYIKOB M OLEHKM HUX BO3MOXKHBIX IIOCIEACTBUN JUIf
OKPYKalOIIEH CPEbI;

OCO3HAHME IJI00aTBHOrO XapakTepa HKOJIOTMYECKUX MPOoOJieM M IMyTed uX
peleHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MpPU U3YYEHUH OHOJIOTUU
3HaHWS M yMEHHUS TpU pelIeHUH NpoOJeM, CBS3aHHBIX C PALUOHAIBHBIM
MPUPOJIONOJIb30BAaHUEM  (COONIOJIEHUE TIpaBUJI TOBEACHUS B  IPHUPOJIE,
HampaBJICHHBIX HAa COXPAHEHHE PABHOBECHSI B DKOCHCTEMax, OXpaHy BHIIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HEMpUSATUE JACHCTBUM, NPUHOCSIIMX Bpel OKpyKarouien
MPUPOTHON Cpefie, yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE IKOIOTUYECKHIE
NOCIEACTBUS MPEANPUHUMAECMbBIX IEUCTBUI U MpeOTBpalaTh UX;

HAJIAYUE PA3BUTOIO  SKOJIOTMYECKOTO  MBIIUICHUS, AKOJIOTUYECKOU
KYJbTYpbI, OMNBITa JEATEIBHOCTH 3KOJOTUYECKOW HAINPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMATIBHOU
MpaKTHKE, TOTOBHOCTH K YYaCTUI0O B MPAKTUYECKOW JAESITEIHHOCTH
HKOJIOTUYECKON HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JAMAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHME SI3BIKOBOM M YMTATENBCKON KYIbTYpPhl Kak CpeaCcTBa
B3aMMO/JICHCTBUS MEX]1Y JIFOJIbMU U TIO3HAHUSI MUDA;

NOHUMaHUE crneuu(uKyd OUOJIOTMM KaKk HayKH, OCO3HaHUsA €€ pojiu B
(GbopMUpOBaHUU PAllMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JJaHUU LEIOCTHOTO
MIPEJCTaBICHUA 00 OKpYKaloIleM MHUpEe KaK O €IMHCTBE MPHUPOJBI, YeJIOBEKa U
OOIIECTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUuU MmpodiiemM
COXpaHEHUS TPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH I COBPEMEHHOMN UBUIN3AIIH:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHSL MEIUIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX pelarb pPecypcHble MpOOJEeMbl  Pa3BUTHS
YeJIOBEUEeCTBA, MOMCKA MyTel BBIXOJA U3 TNI00ANBbHBIX KOJOTHYECKUX Mpodiem
u olecrieyeHHs TIepexoJa K YCTOHYMBOMY Pa3BUTHIO, paIlMOHAIBHOMY
UCTIOJH30BAHUIO TIPUPOAHBIX PECYpCOB W (DOPMHUPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;



3aUHTEPECOBAHHOCTh B IMOJYYEHUM OHOJOTMYECKUX 3HAHUM B LEIAX
MOBBIIICHNS OOIIEH KyJbTYphl, €CTECTBEHHO-Hay4YHOM T'PaMOTHOCTH, Kak
COCTaBHOM  4YacTW  (PYHKIIMOHATBHOM  TIPaMOTHOCTH  OOydYarouiuxcs,
dbopMUpyeMoii pyU U3Y4EHUU OUOJIOTHH;

NOHUMAHUE  CYIIHOCTH  METOAOB  IIO3HAHWS, HUCIHOJB3YyEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BAaTh MOJydyaeMble 3HAHMS IS
aHayM3a U OOBSICHEHUS SBJICHUM OKPYXAIOIIETO MUpa U MPOUCXOASAIINX B HEM
U3MEHEHHI, YMEHHUE JieJaTh 0OOCHOBAHHBIE 3aKJIIOYEHUsI HA OCHOBE HAYYHBIX
(aKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TOTYyYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENBHO HCIOIb30BaTh OMONOTHYECKUE 3HAHUS IS
pelieHus TpodJieM B pealbHbIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAHME LIEHHOCTU HAay4YHOH AESATENbHOCTH, TOTOBHOCTh OCYLIECTBIISThH
IPOEKTHYIO U UCCIIE0BATENIbCKYIO €SI TEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE;

TFOTOBHOCTb M  CIIOCOOHOCTb K HENPEpPhIBHOMY OOpa3oBaHUIO H
camM000pa30BaHUIO0, K aKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHHWM 1O OMOJIOTUH B
COOTBETCTBUHU C )KHU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJbTaTbl  OCBOEGHHS ~ Y4eOHOro  mpeaMmera
«buonorus» BKIIOYAIOT: 3HAYUMbIE M1 (OPMHPOBAHUS MHUPOBO33PEHUS
0o0y4Jaromuxcs  MEXKIUCIUIUIMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAyUYHbIC
MOHSTHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpPA M CICIUPUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIeCTBO,
SHEprusi, SBJICHHE, MPOLIECC, CUCTeMa, HAyYHbIM (haKT, MPUHLHUII, THIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HUCCIelOBaHWEe, HAOIIOJEHUE, HU3MEPEHHE,
OKCIIEPUMEHT U JPYIrux), YHUBEpCAJIbHbIE  y4yeOHblE  JIEHWCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYJSTUBHBIE), O0ECIEYMBAIOIINE
dbopmupoBaHue (HYHKIIMOHATIHLHOM T'PAaMOTHOCTH U COLUAIBLHOM KOMIIETEHIIMH
OOyJaroImuXCs, CIOCOOHOCTh OOYYaIONMUXCSl  HMCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS W  YHUBEpCAJIbHbBIC
y4eOHBIE IEHCTBUA B MO3HABATEIHLHONW U COITUATIBHON MTPAKTHUKE.

MeranpeMeTHbIE PE3ybTaThl OCBOEHUSI MPOrPaMMbl CPEIHETO OOILIEro
00pa30oBaHUs OKHBI OTPAXKATh:

OBiageHne  yHMBePCAJIBHBIMH  YYeOHBIMH  TO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:



CaMOCTOSITENTbHO  (OPMYAMPOBaTh W AKTYAJIM3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI MPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanmu3a, CHUHTE3a, CpaBHEHUs, KilaccuPuKauuu, OO0OOLIEHUs), PACKPBIBATh
CMBIC OWOJIOTUYECKMX MOHATUNA (BBIIEISATh HX XapaKTepHble NPU3HAKH,
YCTAHABJIMBATh CBSI3U C IPYTUMHU MOHATUAMM);

ONpEAENATh LEIN JEATEIBHOCTH, 3a/laBas IMapaMeTpbl M KPUTEpUU HX
JNOCTUXKEHHUS, COOTHOCUTH pE3YyJbTaThl JIEATEIBHOCTH C I[OCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJOTHYECKUE TOHATUS ISl OOBsICHEHUS (AaKTOB U
SIBIICHUH )KUBOU TIPUPOIBIL;

CTPOUTh JIOTHYECKHE PpACCYKICHHSI (MHIYKTUBHBIE, JI€IyKTUBHBIE, IO
aQHAJIOTMH ), BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpPUBAEMBIX
ABIICHUSIX, (DOPMYJIUPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

NPUMEHATh  CXEMHO-MOJENbHBIE  CpPEACTBA  JUIsl  IPEICTABICHUS
CYLIECTBEHHBIX CBSI3€il U OTHOLIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a Takke TMPOTHBOPEYMH pA3HOTO pPOJia, BBIIBIEHHBIX B  Pa3IMYHBIX
UH(OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOIEeMbl C YUETOM aHAINU3a UMEIOIIMXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pE3yNbTATOB LIESM, OLIEHUBATh PUCKHU MOCIEICTBUN JEATEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSX pEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a3oBble HCCJIEI0BATEIbCKIE TeHCTBHUA:

BJIQJIETh ~ HABbIKAMM  Y4€OHO-HCCIIEIOBATEIbCKOM U IPOEKTHOM
JESTeNbHOCTH, HAaBBIKAMHM  pa3pelieHus mpoOieM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOAOB PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOJ0B MO3HAHNUS;

UCIIOJIb30BaTh PA3JMYHbIE BUJIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO
3HaHUs, €ro HMHTEpHpeTaly, NpeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIbHBIX MPOEKTOB;

dbopMupoBaTh ~ HAYYHBIM  TUN  MBIIUICHUS,  BJIAJAETh  HAYYHOU
TEPMHUHOJIOTUEHN, KITFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBbIE 337aud B 00pa3oBaTebHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TPUINHHO-CIICICTBEHHBIC CBSI3U W aKTyaJH3UpOBaTh 3a/aauy,
BBIJIBUraTh TUIOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JUIsl J10Ka3aTeIbCTBa
CBOUX YTBEp)KJICHUH, 331aBaTh MMapaMeTpbl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATH TMOJIYYEHHbIE B XOAE€ PEIICHUS 33aJaud pe3yibTaThl,
KPUTHUYECKH OLEHUBATh HUX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJIATH II€JICHANPABIECHHBIN MOUCK MEPEHOCa CPEJCTB U CIIOCOOOB
NeHCTBUS B MPOPECCUOHATILHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00IacTh
KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB,

BBIJIBUTaTh HOBBIE UJIEH, IIpEJIaraTb OPUTMHAIbHBIC MTOIXObl U PEIICHHUS,
CTaBHUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIONINE AIbTEPHATUBHBIC PELICHHUS.

3) padora ¢ uHpopmanmei:

OPUEHTHUPOBATbCS B PA3JIMYHBIX MCTOYHMKAX HHpopMauuu (TeKcre
y4e0HOro mocoOusi, Hay4yHO-TIONMYJSIPHOW  JIUTEpaType, OHOJIOTrHYECKUX
CIIOBapsAX U CIIPaBOUYHMKAX, KOMIIBIOTEPHBIX Oa3zax JaHHbIX, B VIHTepHere),
aHaTM3UPOBaTh MHGPOPMAIUIO PA3UYHBIX BUAOB U (OpPM TMpencTaBICHHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METO/bI IIPU MOUCKE U
orObope Ouosornyecko HWHQPOpPMAIMK, HEOOXOAMMON Il  BBIMOJHEHUS
y4eOHBIX 33]1a4;

IpUOOpETATh OMBIT UCIOIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOIO  HCIOJIb30BaHUS
Pa3NIUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpMY IpenCcTaBICHUS
ouonornueckoil uHpopmauu (cxembl, TpaduKHU, TUATPAMMBI, TaOIUIIBL,
PUCYHKHU U JPYTOE);

UCIOJb30BaTh HAy4YHBIM S3bIK B KayecTBE CpeJICTBAa IpH paboTe ¢
Ouonormyeckoil uHGOpMaLME: NPUMEHITh XUMHYECKUE, (PU3NYECKUEe U
MaTeMaTUYeCKUe 3HaKU U CUMBOJIBI, POpMYIbI, a00peBuaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NIPEoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEACTBA
HarJs,AHOCTH;

BJaJeTh  HaBBIKAMU  paclo3HaBaHUS M 3allUThl  WH(OpManuy,
UH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OsgJ1aieHue YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMU /1eICTBUAMM:

1) o6enne:



OCYIIECTBJIATh KOMMYHHMKAllMd BO BCeX cQepax KHU3HU, aKTHUBHO
y4acTBOBaTb B JUAJIOTe€ WM JUCKYCCHUU IO CYIIECTBY OOCYXIa€MOW TEeMbl
(yMeHue 3a7aBaTh BONPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCHTEIBHO
BBITIOJTHEHUS TIpe/IjlaraeMon 3a/1aud, yYUThIBaTh MHTEPECH U COTIACOBAHHOCTh
NO3ULMI JPYTUX YYACTHUKOB JIHAJIOra U JUCKYCCHH);

pacrno3HaBaTh HeEBEpOaJbHbIE CpPEACTBAa OOLIEHUS, MOHMMAaTh 3HAYECHHE
COLMAIbHBIX 3HAKOB, MPEANOCHIJIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYaIH,
YMETh CMST4aTh KOH(IJIUKTBI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIICHUS U B3aMMOJIEHCTBUSI, TOHUMATh
HaMEpeHusi JApYrHX JIOACH, MNpOSBIATh YBAXUTEIbHOE OTHOIIEHHE K
coOeceTHUKY U B KOPPEKTHOM (hopMe (HopMyIHpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOKO TOUKY 3PEHHS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eATeJbHOCTh:

NOHMMATh U HWCIOJb30BaTh  MPEUMYILECTBA  KOMAHIHOM U
UHAMBUAYAJbHOW pabOThl NpPH  pEIIeHUH OHOJIOTMYECKOW  MpoOJieMBl,
000CHOBBIBATH HEO00XOIUMOCTh MIPUMEHEHUS IPYIITOBBIX bopm
B3aMMOJICUCTBUS IIPU PELLICHUHU y4eOHOH 3a1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBUU C y4€TOM OOLIMX
MHTEPECOB U BOBMOXHOCTEMN KaXJA0r0 YiIeHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JECUCTBUA IO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacripeienisiTh pojid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTb PE3yibTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KA4eCTBO CBOEr0 BKJIAJAa M KaXIOr0 y4aCTHHKA KOMAaHJIbI B
OOIIMii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJAEH C IO3MIUM HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETHMYECKOE IIOBEIACHUE B PA3IHMYHBIX
CUTYaLUsIX, IPOSBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

OByajeHre YHUBEPCATbHBIMHU PeryJATUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS [UJIS BBIABICHUS MPOOJIEM U MX
pelIeHus B )KM3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUU II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JEHCTBUAX U MOCTYIKAaX IO OTHOILIEHUIO K KUBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ IMO3HABATEIBHYIO  JAESITENbHOCTb,
BBISIBIIATh TPOOJIEMBI, CTaBUTh U (POpMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B
00pa30BaTEIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pPEIICHHs TpoOsiieMbl € Yy4€TOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHHUIH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paclupaTh  paMKd ~ y4eOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jienatb ~ OCO3HAHHBIA  BBIOOP,  apryMEeHTUpPOBAaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

COcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHHUIO IIMPOKOM 3pyIuLIMU B
pasHbIX O00JIaCTSAX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJI€Th HABBIKAMU IIO3HABATENIBbHOW pediaexkcun Kak OCO3HAHMS
COBEPIIAEMbIX JIEWCTBUM M MBICIUTEIbHBIX IPOLECCOB, MX pE3YyJIbTaTOB U
OCHOBAHM, UCIOJIb30BATh MPUEMBI PEQIIEKCUU IJIs1 OLIEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELICHMUS;

YMETh OLIEHWBATh PUCKM M CBOECBPEMEHHO NMPUHUMATh PEHICHUs MO0 UX
CHUXEHUIO;

NPUHUMATh MOTHBBI U apryMEHThl JIPYrUX IpU aHAIM3E€ Pe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE Ce0Os1 U IPYrUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M APryMEHTBHI JIPYrUX IpPU aHAIM3€ pPE3YJbTaTOB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULUU JIPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmertHble pe3ynbTarbl ocBoeHUs! mporpammbl COO mo Ouonmoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT croenuduyueckre s y4eOHOro mpeaMeTa
«buonorus» HaydHble 3HAHUS, YMEHHUS M CHOCOOBI JEHUCTBHUI MO OCBOCHMIO,
UHTEpIpeTalui W TpeoOpa3oBaHUIO 3HAHWM, BHUIBI JEATEIBHOCTH TIO



MOJIyYEHHIO HOBOI'O 3HAHMS U NPUMEHEHUIO 3HAHWM B PA3MYHBIX Y4EOHBIX
CUTyallUsiX, a TaKXe B pEaJbHBIX J>KU3HEHHBIX CHUTYallUsIX, CBA3AHHBIX C
Oouonoruei. B mporpaMMe mpenMeTHbIE pe3yJbTaThl MPEACTABIEHBI MO TojlaM
o0yJeHus.

[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJIOTHH B CHCTEME
HAy4YHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAy4YHOTO MUPOBO33PEHUS, O BKJIa/e
POCCUUCKMX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHUH,
(G YHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa sl pelIeHUs KU3HEHHbIX 3a/1a4;

YMEHHUE PACKpbIBaTh COAEpPKAHUE OMOJIOrMYECKUX TEPMHUHOB M MOHSATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIEeCTB M IpeBpallleHHE
SHEPruM), TOMEOCTa3 (CaMoOperyJsius), ypOBHEBas OpraHu3alys >KUBBIX
CUCTEM, CaMOBOCIIPOM3BE/ICHUE (penponykius), HAaCJIEACTBEHHOCTb,
U3MEHUYHMBOCTD, POCT U PA3BUTHE;

YMEHHE Hu3JIaraTb OHOJOTMYECKHME TEOpUHU (KJIETOYHAs, XpPOMOCOMHas,
MYTallMOHHAs, LEHTpajbHas JOrMa MOJEKyJsipHOW Ouosoruu), 3axonsl (I
Menpnens, T. Moprana, H. V1. BaBunoBa) u yueHus (0 LeHTpax MHOrooopasus u
OPOUCXOXKIEHUsI KyJIbTypHbIX pacteHud H. . BaBunoa), omnpenensitsh
IPaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOAAMU HAYYHOT'O TO3HAHUS B OMOJIOTUU: HAOIIOAEeHUE
Y OIMCAHME KUBBIX CHCTEM, IPOLIECCOB U SBJICHHM, OPraHu3alys U MPOBEICHNE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBUKEHUE TUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHITUNA, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BHIBOABI HA OCHOBAHUM TMOJTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEIATH CYIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT
U DYKapuoT, OJHOKIIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTU
IIPOIIECCOB: OOMEHA BEIIECTB U MIPEBpAIICHUS] YIHEPTUHU B KJIeTKe, (POTOCHHTE3a,
MJIACTHYECKOr0 M JHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO3a, MEeWo03a,
OIUIOIOTBOPEHMS], PAa3MHOXKEHUs, WHJIMBHAYAIBHOI'O Pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh OTYYEHHbIE 3HAaHUS JUI1 OObSICHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHUS MTPAKTUYECKUX PELIEHUIN B IIOBCEIHEBHOM
KU3HU C LEJbI0 oOecriedeHus: 0e30MacCHOCTH CBOErO 3/J0POBbS M 310POBbA
OKPY)KaIOIIUX JIIOJIeH, COONIIOJIGHUST HOPM TPaMOTHOTO TIOBEACHUSA B
OKpY>KaroIlel MpUpOJTHON cpejie, MTOHUMaHue HEOOXOIUMOCTH HCIIOIb30BaHUS



JOCTHKEHUM COBPEMEHHON OMOJIOTMM M OMOTEXHOJIOTUW MJI PallMOHAIBLHOIO
PUPOJIONIOJIH30BAHUS;

YMEHHE peliaTh D3JIEMEHTApHbIE TEHETHYCCKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAaHKE, CIICTUICHHOE HACIICOBAHKE, COCTABIISTH CXEMBI
MOHOTHOPUTHOTO CKPEIIMBAHUS JIJISl IPEICKA3aHUsI HACIICIOBAaHUS TTPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBITIOJIHATH J1a00paTOpPHBIC W MPAKTUYECKUE pabOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHBIM U JIA0OPAaTOPHBIM 000PYI0BaHUEM;

YMCHHE KPUTHYECCKH OICHUBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
OMOJIOTHYECKOTO COJIEpKaHMs, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHWS W3
pa3MYHbIX HMCTOYHUKOB (CpelcTBa MaccoBOW HMH(pOpPMALMM, HAy4HO-
MOMYJISIPHBIC MAaTEePUabl), ITUIECKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
Ouonoruu, MeauIMHe, OMOTEXHOIOT U H;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMHUCHbMEHHBIE M YCTHBIC COOOIICHWSI,
0000mass Ouonormdeckyro WH(POpPMAIMI0O #3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCTIOIb30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS YueOHOro npeameta «buonorus» ¢ 11
Klacce OIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMI O MeECT€ M POJU OWUOJIOTUU B CHUCTEME
HAyJYHOTO 3HAHUS ECTCCTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMCHHOU
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKIAJE
POCCHICKMX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(G YHKITMOHAIBHON TPaMOTHOCTH YEJIOBEKA JIsl PEIICHUs KU3HECHHBIX 3a/1a4;

YMCHHE PacKpbIBaTh COACpP)KaHWE OMOIOTHYSCKUX TEPMHUHOB W TIOHSTHI:
BUJI, TOMYJAIUS, TEHO(POHA, OBOJIOLUMS, JBIXKYIIUE CHIbl ((aKTOPHhI)
ABOJTIOTIHH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUI000pa30BaHUE,
AKOJIOrHYecKue (PakTophl, IKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI,
IIETM MTATaHUS, YKOJIOTHYecKas upamMua, onoreoreHos, onocepa;

YMEHHE u3JaraTb OWOJIOTUYECKHE TEOpHH (PBOJIOLMOHHAs Teopusi Y.
JlapBuHa, CHUHTETUYECKas TEOpUsl DBOJIOLMU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactea K. M. bapa, uepenoBaHus I1aBHBIX HANpaBICHUN U
nyreit sBomoninu A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepuaackoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAaMHU HAyYHOTO TIO3HAHUS B OMOJIOruK: HabJIt0IeHNe
Y OIMCAHKE KUBBIX CHCTEM, IPOIIECCOB U SIBJICHHM, OPraHU3aIys 1 MPOBEICHNE
OMOJIOTHYECKOTO  DKCIIEPUMEHTA, BBIJIBIDKCHHE  THUIIOTE3bI,  BBISBJICHHC
3aBHUCHUMOCTH MEXIY HCCICAYEMbIMU BEIMYMHAMH, OOBSICHEHUE TOTY4EHHBIX



PE3YNbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITUH, TEOPU U 3aKOHOB, YMEHHE
JieJ1aTh BBIBOJIbI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHOJIOTHYECKHUX
OOBEKTOB: BHJOB, MONYJISUUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoIeHO30B U JKOCHCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEICTBEHHOU
U3MEHUYHMBOCTH, €CTECTBEHHOIO otbopa, BUJI000pa30BaHus,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB, JIEHCTBUS HKOJIOTUYECKUX (DaKTOpOB Ha
OpraHM3Mbl, TIE€peHOCa BEIIeCTB U TMOTOKA »JHEPruh B IKOCUCTEMAX,
AHTPONOTEHHBIX HM3MEHEHUN B HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa
BEIIECTB M OMOTCOXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHUE NIPUMEHSTh NOJYYEHHBIE 3HAHUS U1 OOBSICHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHUSA IPAKTUYECKUX PELIEHUI B [IOBCEIHEBHOU
KHU3HU C LEJIbI0 0OecredeHus] Oe30MacHOCTU CBOETO 3/I0pOBbS M 30pPOBbs
OKpYXaloUIUX JIIOACH, COONIOACHUS HOPM TI'pPaMOTHOIO IIOBEJCHHS B
OKpYXKaroIeld MpUpOIHON cpefie, TOHNMaHuEe HEOOXOIUMOCTH HCIIONh30BAHU S
JNOCTHKEHU COBPEMEHHOMN ouonoruu IS palMOHAILHOT O
MPUPOAOIIOIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble OHOJOrMYECKHE 3aJauM, COCTaBIIATh
CXEMBbI IEPEHOCA BELIECTB U SHEPTUU B IKOCUCTEMAX (LIEMH MUTaHUS);

YMEHHE BBINOJIHATH J1a00paTOpPHbIE M MPaKTUYECKUE pabdoThl, COOMIOAATH
paBuiia pH padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OIICHWBAaTh W WHTEPIPETUPOBATH HH(OPMAIHIO
OHMOJIOTMYECKOT0 COJACPXkaHMsI, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIC 3HAHHS U3
pa3IMyYHbBIX HMCTOYHUKOB (CpelcTBa MaccoBOW HMH(pOpPMALMM, HAy4HO-
HOIYJIIPHBIE ~ MaTepuaibl), paccMaTpuBaTb IJI0OATbHBIE HKOJIOTHYECKUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3ULIMIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOILEHHS,
0000mmiass OuoNOrMYeckyro HUH(OpMaIMI0O H3 HECKOJIbKUX HCTOYHHMKOB,
IPaMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM DJieKTPOHHBbIE (LM POBHIE)
Kontpoasbnsie | IlpakTnueckue
n/n NpOrpamMMbI Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
JKuBbIE CUCTEMBI U UX OpraHU3aLus 1 https://m.edso0.ru/5T7SVKFTX
% N
3 HMITICCIH COCTaB H CTpOCHHC 8 1 https://m.edsoo.ru/YTLWW9JEQ
KJIIETKH
4 JKusHenesarenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHONCCHHC 1 HHIIBIAYATLHO® 5 1 https://m.eds00.r/GE6W1A7CY
pa3BUTHE OPraHU3MOB
H
6 ACICEACTBEHHOCTD 1 H3MEHAHBOCTD 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpPraHU3MOB
7 Cenexuis OprasH3Mo. OCHOBEI 3 https://m.eds00.ru/2EY34NEHR
OHUOTEXHOJIOTUHU
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBLIEE KOJIMYECTBO HACOB I10 34 0 4
I[TPOIT'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

HaumeHoBaHue pa3aesioB H TeM

KoaunuecTBo uacos

DJieKTPOHHBbIE (LM pPoBHIE)

Ne i/mt Konrpoasbnbie | IIpakTuyeckue
NMporpaMMmbl Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
1 DBOIIOLIMOHHASA OUOJIOTUI 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHUKHOBCIHE 1 pasBHTHE HKUSHH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emire
3 OpraHu3Mbl 1 OKpy’Karoas cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
Coo0
4 QODIIECTBA 1 SKOTOTHACCIHIE 9 https://m.edsoo.ru/MWXWAVS56F
CUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO HACOB I10
. 34 0 2.5

ITPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KourpoJuabusnie
Bcero P
padoThbI

IIpakTH4yeckue
padoThbI

Jlara
U3y4eHUs

JieKTPpOHHbIEe U pPOBbIE
o0pa3oBaresibHbIE pecypchl

buonorus B cucreme HayK

https://m.edso0.ru/0O2T4D1UI5

MeTonabl MO3HAHMS JKUBOKU
npupoxsl. [Ipaktnueckas
paborta Ne 1
«Mcnonp30BaHue pa3IMyHbIX
METOJI0B ITPH U3YICHUHN
OHOIOrM4YeCKUX 00HEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buomornueckrue CHCTEMEI,
MPOIIECCHI M KX U3yUCHUE

https://m.edsoo.ru/A7VOYD215

XUMHYECKUU COCTaB KJIETKU.
Bona n MuHepanbHbIE CONH

https://m.edsoo.ru/L17LJ590V

benku. CocTaB 1 CTpOeHHE
O€JIKOB

https://m.edsoo.ru/\VV33JINUW5W

DepMEHTHI —
Ouonoruyeckue
KaTalau3aTopsbl.
JlabopaTopHas pabora Ne 1
«/3ydyeHue KaTaauTH4eCcKOon
aKTUBHOCTH (hepMEeHTOB (Ha
MpUMepe aMUIIa3bl I

0.5

https://m.edsoo.ru/\VBPPPBGCD



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

KaTaasbl)»

VYrnesoasl. JIunmuasl

https://m.edsoo.ru/OJ7NFITI5

HyxnenHoBbIe KUCTOTBI.
ATOD

https://m.edsoo.ru/\WVOELRA9B3

Ucropus nu meTonsl
W3YYEHHUS KIIETKHU.
Kiterounas reopus

https://m.edso0.ru/JXQOMJOGM3

10

Knerka kak neimocraas
JKUBas CUCTEMA

https://m.edsoo.ru/XDCLRAF10Q

11

CrtpoeHnue 3yKapuOoTH4EeCKOH
kietku. JlaboparopHas
pabota Ne 2 «/3yueHue
CTPOEHUSI KJIETOK PACTEHUH,
KUBOTHBIX, TPHOOB H
OaKkTepuil Mo MHUKPOCKOIOM
Ha TOTOBBIX
MUKpOIpenaparTax u ux
OITUCAHUE)

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BEIIECTB TN
MeTadoIn3M

https://m.edso0.ru/LOB3I3XYZ

13

dorocunTe3. XEMOCHUHTE3

https://m.edsoo.ru/\VV882FDGSF

14

DHepreTuyeckuii 00MeH

https://m.edsoo.ru/T2LVIES3L

15

JKn3HeHHBIN UK KJIETKH.
Henenune knetku. MuTo3.
Jlabopatopnas pabora Ne 3
«Habmoaenrne MUTO3a B

0.5

https://m.edsoo.ru/CO1NPWLF4



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
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

KJIeTKaX KOHYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpenapaTax»

16

Buocuntes 6enka. Peaknus
MaTPUYIHOTO CHHTE3a

https://m.edso0.ru/540F4L77W

17

Tpancnauus — 6uocuHTe3
Oenka

https://m.edsoo.ru/ TEFDKDDWWM

18

HexkneTtounsie popMbl KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

@opMbI pa3MHOKEHHUS
OpraHU3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/5SNUXKO0X86

21

ObpazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
Or1010TBOpEHHUE.
JIabopaTtopHas pabota Ne 4
«M3ydeHne crpoeHust
IIOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpoOIIpenapaTax»

0.5

https://m.edso0.ru/C29L4DXB8

22

I/IHI[I/IBI/I,Z[yaJ'IBHOC pa3sBUTUC
OpraHu3MoB

https://m.edsoo.ru/MA4T8L5AD

23

TI'enetnka — HayKa O
HaCJICACTBCHHOCTHU U
HU3MCHUYHNBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEpPHOCTH
HaCJIEZIOBAHUS TPU3HAKOB.

https://m.edsoo.ru/YYQSGOWI2



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

MonorubpuaHoe
CKpEIIMBaHUE

25

JurnbpuaHoe CKpenuBaHue.
3aKOH HE3aBUCHUMOTI0
HacJeI0BaHUs MPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CuenneHHoe Hacieq0BaHuE
npusHakoB. JlabopaTopHas
paborta Ne 5 «3yuenue
pe3yabTaTOB
MOHOTUOPUTHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS
y Ip0o30(UiIbl Ha TOTOBBIX
MHUKpoOMpenaparax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

T'enernka moina.
HacnegoBanve npu3HaKkos,
CHEMJICHHBIX C II0JIOM

https://m.edso00.ru/3GYGV47YM

28

MN3MEeHYUBOCTS.
Henacnencrsennas
U3MEHUYNBOCTb.
JlabopaTopHas pabora Ne 6.
N3yuenue
MOAU(PUKAITMOHH O
W3MEHYMBOCTH, IOCTPOCHUE
BapHaLMOHHOTIO psiaa 1
BApUALIMOHHOM KPUBOI»

0.5

https://m.edsoo.ru/M3SMHUK2VV

29

Hacnencrsennas
H3MEHYHUBOCTE.

0.5

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

JIabopaTtopHas paborta Ne 7.
«AHanu3 MyTanui y
JP030(HITBI Ha TOTOBBIX
MUKpOIpenapaTax»

30

T'enernka yenoseka

https://m.edso0.ru/XU9SFS3GA

31

Pe3epBHBIN ypOK.
O0001IEeHrE IO TEME
«HacnencTBeHHOCTD U
M3MEHYUBOCTb OPraHU3MOB»

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa U
nporiecc

https://m.edsoo.ru/3128P3L.98

33

MeTonnl 1 TOCTHKEHUS
CEJIEKIIUU PACTEHUI U
SKUBOTHBIX

https://m.edso0.ru/JSK306W0J

34

buorexHonorus kak orpacib
MPOU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



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

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUSs

DJieKTPpOHHbIe NG poBbIE
oOpa3oBaTesibHbIE pecypchl

DBOJOLMUSI U METOJILI €€
W3YYCHHS

https://m.edsoo.ru/6 KWQIKBKU

Hcropus pa3Butus
IpeCcTaBICHUI 00 3BOTIOLUN

https://m.edso0.ru/0SWC47SSX

Muxkpo3Bomonus

https://m.edsoo.ru/TOFAUE4ZP

[Momynamusa kak
JIIeMEHTapHasl eAMHUIIA BUJIA
1 3BoroIMH. JJabopaTopHas
pabota Ne 1 «CpaBHeHme
BUJIOB 110 MOP(OTOTUIECKOMY
KPUTEPHUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JBHKyIIHE CUIIBI
(amemeHTapHBIE (AKTOPHI)
ABOJIIOLIUU

https://m.edsoo.ru/3EH6CNOWI

EcTtecTBeHHBI 0TOOp U €ro
(hopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl SBOJIOIH:
HPUCIIOCOOIEHHOCTb
OpPraHu3MOB U
BHJI000pa30BaHHUE.
JlabopartopHas pabora Ne 2

0.5

https://m.edsoo.ru/WWAJHSTLOB



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

«Onucanue
MPUCITOCOOICHHOCTH
OpraHus3Ma u eé
OTHOCHUTEIBHOTO XapaKTepar»

Hamnpasnenus u mytu

8 https://m.edsoo.ru/PI1FI0YV3
MaKPOIBOJIOIHH

9 HeobpaTtuMocTh 3BOMIOIIUN https://m.edsoo.ru/CLA9VC5JJ
51 3

10 cropui %%(PBHH Ha semie n https://m.edsoo.ru/MJYY1MVX7
METOBI e€ H3ydeHUs
r

11 HHOTESB HPOHCXOAICHIA https://m.edsoo.ru/EKNHXBOS2
JKH3HU Ha 3eMiie
P 3

12 A3BUTHE JKHSHI Ha SEMIC IO https://m.edsoo.ru/ECINSTF62
3paM U Iepuoiam
OCHOBHBIE HTAITBI HBOIIOIAU
PaCTUTEIBHOT'O U YKHBOTHOT'O

I

13 mupa. [paxirieckas padora 05 https://m.eds00.ru/7K1L YOSCT
Ne 1 «M3ydyeHue nckonaeMbIx
OCTAaTKOB PAaCTCHUHU U
SKUBOTHBIX B KOJUIEKI[ASIX)
C

14 OBPEMEHIA CHCTEMa https://m.eds00.ru/MWSEXNOYAK
OpPraHUYEeCKOT0 MUpa
]

15 BOTOTHA HENOBCRa https://m.eds00.ru/ADV3JERUE
(a"TpOMOreHes)
JBrxyuye cuibl (paKTopbl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTeHE3a

17 OCHOBHBIE CTaINU 3BOJIOINU https://m.edso00.ru/14G19MQ4K



https://m.edsoo.ru/PI1FI0YV3
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

YCIOBCKa

18

YenoBeueckue pacsl U
NPUPOAHBIE afaNTalUuU
4e0BeKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHblii ypok. O600mIeHNe
1o Teme «BOo3HUKHOBEHUE U
pa3BUTHE )XU3HU HA 3eMIIe»

https://m.edsoo.ru/R6L7VY2GB

20

OKOJOorus Kak HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpensl obutanus u
9KOJIOTUYECKUE (PaKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AbuoTtnueckre GaKkTOpPhI.
JlaGopaTopnas pabora Ne 3.
«Mopdonoruueckue
O0COOCHHOCTH PaCTeHUN U3
Pa3HBIX MECT OOMTAHUS».
JlaboparopHas pabota Ne 4.
«BimsHUE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

0.5

https://m.edso0.ru/G7NF3P1NM

23

buornueckue pakTopbl

https://m.edsoo.ru/A6Z8SMGNQOR

24

DKOJIOTHYECKHE
XapaKTEePUCTUKU MO YJIISIUH.
ITpakTuyeckas pabora Ne 2
«ITogcuér IioTHoCTH
MONYJISIIIUNA pa3HbIX BUIOB
pacTeHHi

0.5

https://m.edsoo.ru/X42J6 ABRN

25

Coo0miecTBa OpraHu3MOB —

https://m.edso0.ru/0T2K1PNGZ



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

OUOLIEHO3

DKOJOTNYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/S1LIRWZMR
(9KOCHCTEMBI)
OCHOBHEIE ITOKa3aTeIN

.0

27 JHOCHCTEMBI. JROJOTIHCCKHC 1 https://m.eds00.ru/NSTEWOGPE
HI/IpaMI/I)II)I. CBOI/ICTBa
skocucreM. CyKiieccus

28 [Ipupoanbie 3KOCHCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTpPONOr€éHHbIE IKOCHCTEMBI https://m.edsoo.ru/lWRS65U3WC
b — 17100

30 mocepa — riodanbias 1 https://m.edso0.ru/2X1VG5018
AKOCHUCTEMA 3EMIIU
3

31 AKOHOMEpHOCTH 1 https://m.edsoo.ru/\VV5JT6B38Z
CyLIeCTBOBaHMs Ouochepsl
q §)

32 enoBeuecTso B brocdepe 1 https://m.eds00.ru/HXCDHPXDJ
3emin
C

33 OCYMCCTBOBARUE HPHPOAIBT 1 https://m.edso0.ru/187G37606
" 9CJIOBCUCCTBA
PesepBHblii ypok. O600meHne

34 tembl «Coo011ecTBa U 1 https://m.edsoo.ru/SW5XCF3K6
JKOJIOTMYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB 34 55

I10 ITPOTPAMME



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




ITPOBEPAEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJILHOM ITPOT'PAMMBbI

IIpoBepsieMble npeaMeTHBIE Pe3YJIbTAThI 0CBOEHNSI 0CHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeaHero 001ero 00pa3zoBaHus

CchopMupoBaHHOCTH 3HAHHUI O MECTE€ U POJM OMOJIOTUHU B CHCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (HOpMHpPOBaHUHU
COBPEMEHHON €CTEeCTBEHHO-HAyYHON KapTHHBI MHpa M HAy4yHOIo
MHUPOBO33pEHHS; O BKJAJ€ POCCHUICKUX M 3apyOeKHBIX Y4YEHBIX-
OMOJIOroB B pa3BUTHE OMOJIOTHMHU; (PYHKLIHOHAIBHOW I'pPaMOTHOCTH

YCIIOBCKA AJI pCHICHUA JKU3HCHHBIX 3a1a4

YMeHue pacKpbhIBaTh COJEP)KaHHE OHMOJOTHYECKUX TEPMUHOB H
MOHATHH: )KU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OMEH BEIIEeCTB
Y MpEBpaIICHUE SHEPTUH ), TOMEOCTa3 (CaMOperyJisiius), YpOBHEBAS
OpraHu3aIus YKUBBIX CHCTEM, CaMOBOCIIPOU3BEIICHHUE
(peripolyKuusi), HACIEACTBEHHOCTb, WM3MEHYUBOCTh, POCT U

pa3BHUTHE

YMmenue  u3naraTb ~ OMOJOTMYECKHE  Teopuu  (KJIETOUHasd,
XpOMOCOMHasl, MyTaliuoHHas ), 3akoHbl (I'. Mennens, T. Moprana,
HJ. BaBunoBa) u ydeHus (0 ILEHTpaX MHOroodpasuss u
IIPOMCXOKJIEHUSI  KylabTypHbIX pacreHuit H.M. Basuiosa),

ONpEACIATh T'paHUIIbI UX TPUMEHUMOCTHU K )KUBBIM CUCTEMAaM

YMeHue BiafeTb METOAAMU HAy4YHOTO I103HaHHs B OMOJIOrUM
(HabJyr0JieHne U OINMCAHME KUBBIX CHCTEM, IPOLECCOB U SBJIECHUM;
OpraHu3anus M MpOBeAeHHE OHOJOrMUECKOro SKCIIEPUMEHTA,
BBIJIBIJKEHUE THUIIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXAY
HCCIIENyEMBIMU BEJIMYNHAMH, 00bsICHEHHE I10JIyY€HHBIX
pe3yibTaTOB, MWCIIOJb30BAHHBIX HAyYHBIX IIOHATUH, TEOPUM U
3aKOHOB; yYMEHME [Ie€JaThb BBIBOJAbl HAa OCHOBAHUHU I10JYYEHHBIX

pE3yIbTaTOB)

10 KVIACC

Kon
NpoBEPsSAEMOro
pe3yjabTara

1

2

3

4

5

YmMmeHue BBIACTATh CYHICCTBCHHBIC IIPpHU3HAKHW BUPYCOB, KIICTOK
MMpOKapruoOT ©W OJBYKApHUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpPraHu3MOB; 0COOEHHOCTH mpoueccoB oOMeHa BCHOICCTB U

MNpeBpallCHUs SHCPIUu B KIICTKE, (bOTOCHHTCSa, JIaCTUYCCKOro 1




DHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OHJ'IOI[OTBOpCHI/IH, paSMHO)KCHI/Iﬂ, I/IHI[I/IBI/I)IyaJ'II)HOFO paSBI/ITI/Iﬂ

opranusma (OHTOT€HE3)

YMeHHe TpUMEHSTh TMOJyYEeHHbIE 3HAHUS I OOBSCHEHUS
OMONIOTMYECKUX  TPOIECCOB M SBICHUH, IS NPUHATHS
MPAKTHYECKUX PEIICHH B TMOBCEAHEBHOM JKM3HM B IEJSIX
obecrieueHns: 0€30MAaCHOCTH CBOEro 3JI0pPOBbS U 3JI0POBBS
OKPY’KaIOIIUX JIFOJIeH, COOII0IEHUSI HOPM TPaMOTHOT'O TTOBE/IEHUS B
OKpYXKalolllel MPUPOTHON cpene; TOHUMaHHE HEOoOXOAMMOCTH
UCTONb30BAaHUSI  JOCTH)KEHHWH  COBpEMEHHOM  OHOJOTMU U

OMOTEXH OJIOT U A paiuOHAJIbBHOI'O IIPUPOAOII0JIb30BaAHUSA

VYmenne pemiaTtb 3JIEMCHTAPHBIC TCHETUYCCKUC 3a/la4Y HAa MOHO- U
I[I/IFI/I6pI/I,I[HOG CKpPCIIMBAHHUC, CICIINICHHOC HaCJICAOBaHUC,
COCTaBJIATH CXEMBI MOHOFI/I6pI/I,[[HOFO CKpCIIMBaHUs JJIA

NpeacKa3aHuA HACIICJOBaHUA IIPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH JIAOOPATOpPHbIE W IPaKTHUYECKUE paboThI,
coOsrolaTh MpaBWiIa MpU paboTe ¢ y4yeOHBIM M J1IaOOpaTOPHBIM

00opya0BaHUEM

YMeHue  KPUTHYECKH  OICHMBaTh M HHTEPIPETHPOBATH
uH(pOpMAIMIO  OMOJOTUYECKOTO  CONIEp)KaHUs, BKIIIOYAIOIIYIO
MICEBJIOHAYYHBIC 3HAHUS U3 Pa3NUYHBIX HCTOYHHKOB (CMU,
HAyYHO-TIOMYJISIPHBIC MaTepUaIbl); STHYECCKUE ACITeKTHI
COBPEMEHHBIX  HCCJCIOBaHUN B  OWOJOTMH,  MEIUIUHE,

OMOTEXHOJIOTUHU

10

YMmeHue co3maBaTh COOCTBEHHBIE THUCBMEHHBIE U YCTHBIE
cooOmeHusi, o0oOmas  Ouosiornyeckyro  HMHOpManMiO U3
HECKOJbKUX HMCTOYHHMKOB, TPAMOTHO HCHOJIb30BaTh MOHSITHIHBINA

anmapar OuoJIOTUH

11 KVIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsieMble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHus

1

CdhopMUpOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME




HAay4yHOrO0 3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTHHBI MHUpa M HAyYHOI'O
MHUPOBO33pEHHs; O BKJAJ€ POCCHUICKHUX M 3apyOeXHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHMH; (PYHKIHMOHAIBHOW T'paMOTHOCTH

YCJIOBCKA AJIA pCIICHUA ) KU3HCHHBIX 3aaa4

YMeHue pacKpbhIBaTh COJEP)KaHHE OHMOJOTHYECKUX TEPMUHOB H
MOHSATUI: BU/I, TIOMYJISALHUS, TeHO(OH I, IBOJIIONHS, JBUKYIIHE CHJIBI
(bakTOpBl)  DBONIIOIMHU,  MPUCITOCOOJICHHOCTh  OPraHU3MOB,
BHUJI000pa3oBaHUE,  JKoJoTMUYeckue  (akTophl,  DKOCHUCTEMA,
NPOAYLUEHTHl,  KOHCYMEHTBI,  PEIyLEeHTHl, I[eNd  MUTaHUs,

AKOJIOTMYECKas MupamMuaa, Ouoreorenos, onocdepa

YMmeHue uznarath OMOJIOTMUECKHE TEOPUU (IBOJIIOIIMOHHAS TECOPHS
Y. JlapBuHa, CHHTETHYECKas TEOpPHUS OBOJIIOIHMH), 3aKOHBI U
3akoHOMepHOCTH  (3apoasimieBoro  cxoactea K.M.  bopa,
YyepenoBaHMs TJIaBHBIX HampaBlIeHHW u myTed sBomouuu A.H.
CesepuoBa, yuenust o 6mocdepe B.M. Bepuaackoro), onpenenstsb

I'paHUIbI UX IIPUMECHUMOCTH K )KUBBIM CHUCTCMaM

YMeHue BIageTh METOJAaMU HAy4YHOr'O0 ITO3HAHUS B OHOJIOTUU
(Habmo/iIeHe W OMHMCAHMUE KUBBIX CHCTEM, TMPOIECCOB U SIBJICHHIA;
OpraHmu3anuss W TPOBEACHHUE OHOJOTHYECKOTO JKCIIEPUMEHTA,
BBIBIDKGHUE  THIOTE3bl;  BBISIBICHHE  3aBHCUMOCTH  MEXKIY
UCCIIEY EMBIMH BEIMYMHAMH, 00BsICHEHHE MOJTy4eHHBIX
pe3ylbTaTOB, HWCIOJIb30BAHHBIX HAyYHBIX TMOHSTHN, TEOPUH U
3aKOHOB; YMEHHE JeJlaTh BBIBOJBI HAa OCHOBAHUH IIOJYYEHHBIX

pe3yJIbTaTOB)

YMeHHe  BBIACNATH  CYIIECTBEHHBIE  NPU3HAKH  CTPOCHHUS
OMONOrMYecKux OOBEKTOB: BHIOB, MOMYJSAIMA, TPOAYLEHTOB,
KOHCYMEHTOB, PEIYLEHTOB, OHOTE€OIEHO30B M  JKOCHUCTEM;
OCOOEHHOCTH  TPOLIECCOB  HACJEICTBEHHOW  HM3MEHUYUBOCTH,
€CTECTBEHHOr0 OTOOpa, BHUJI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBUS IKOJOTMYECKUX (AaKTOPOB HA OPraHU3MBI,
MepeHoca BEIMeCTB W TIOTOKa DJHEPrud B IKOCHCTEMAX,
AHTPOMNOT€HHBIX W3MEHEHHN B DSKOCHCTEMaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe

VYMmenne INPpUMCHATH TIOJYYCHHBIC 3HAHUA  OJIA 00 BSICHEHUS

OMOIOrMYECKUX IMpoueccoB n ﬂBHCHHﬁ, JJIA IMPUHATUA




MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOW JKM3HHM B IEIIX
obecrieueHusi OE30MACHOCTH CBOEro 3JI0POBbS U 3]10POBbS
OKPYKaIOIUX JIOJCH, COOMI0AEHUS HOPM TPaMOTHOTO TIOBE/ICHUS B
OKpYXKaloleld MPUPOTHON Ccpene; MOHMMaHHEe HEOO0XOIUMOCTH
WCIIOJIb30BAHUS  JOCTIKCHUH  COBPEMEHHOW  OWOJOTHU IS

PalMOHAIILHOTO MTPUPOAONOIb30BAHUS

YMmenue peuiaTb QJICMCHTAPHBIC OMOJIOrHYeCcKre 3aJa4u,
COCTAaBJIATh CXCMbI ICPCHOCA BCHICCTB U SHCPIrUr B SKOCHUCTCMAX

(uenu mUTaHMs)

YMeHHe BBINOJHATH JIAOOPATOpHBIE W IpPAaKTUYECKue paboTshl,
coOyrolaTh MpaBWiIa HpU paboTe C y4EeOHBIM M JIAOOpPaTOPHBIM

000py0BaHUEM

YMeHue - KpUTHYECKHM  OLEHMBaTb U HHTEPIPETHUPOBATH
uH(popMaIUI0  OHOJOTHYECKOTO  CONEp)KaHUs, BKIIIOYAIOLIYIO
IICEB/IOHAYYHbIE€ 3HAHUS U3 pa3nuyHblX ucTouHMKOB (CMU,
HAy4YHO-TIONMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh T100albHbBIE
HKOJIOTUYECKHE TMPOOJIEMBbl COBPEMEHHOCTH, (HOPMUPOBATH IO

OTHOIICHWIO K HUM CO6CTBGHHYIO IO3UITUIO

10

YMeHue co3gaBaTh COOCTBEHHBIE TMHCBMEHHBIE W YCTHBIE
cooOmieHusi, 0000mas  Ouoyiornyeckyro  uHoOpMaNHIO U3
HECKOJIbKHX HMCTOYHHKOB, TPAMOTHO HWCIIONB30BAaTh IMOHITHIHBIN

amnmapaT OHOJIOTHH




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUA

buonorus xax HayKa

1.1

buonorust — Hayka o xuBoil mpupone. Ponp Ouonoruu B (popmMHpOBaHUU

COBPEMEHHON Hay4yHOM KapTUHBI MUpa. CucTeMa OMOIOrMYECKUX HayK

1.2

MeTtozabl mo3HaHUS KUBOM IIpUPOAbI (Ha6J’IIO,Z[eHI/Ie, OKCIICPUMCHT, OIMHMCAaHUC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaL[I/Iﬂ, MOACIMPOBAHUEC, CTATHCTUYCCKAAL 06pa60T1<a

JTAHHBIX )

JKuBnIe cucTeMBl B UX opranusanusa

2.1

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydenus ouonoruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU opraHuzanuy OMOCHCTEM: MOJIEKYJIIPHO-T€HETHYECKUM, KIETOUHbIH,

OpraHuW3MeHHbIH, MOMYJISIIMOHHO0-BU0BOH, SKOCUCTEMHBIN, ONOCEPHBIi

XHWMHUYECKHUM COCTaB U CTPOCHUE KIETKU

3.1

XUMHUYECKUM COCTaB KIETKH. XUMHUUYECKUE DJIEMEHTBHI: MAaKpOJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u MuHepanbHble BemiecTBa. @OYHKIMU BOABI U

MUHCPAJIbHBIX BCUICCTB B KIICTKC. Ho;mepxcaHHe OCMOTHYECKOro Oalanca

3.2

benku. CoctaB u cTtpoeHne 0enKkoB. AMUHOKHUCIOTHI — MOHOMEpHI OEJKOB.
He3amenumble ¥ 3aMeHUMBbIE aMUHOKHUCIOTHI. AMHMHOKHUCIIOTHBIM COCTaB.
YpOBHU CTPYKTYpbl O€JIKOBON MOJIEKYIbI (TepBUYHAS, BTOPUYHAS, TPETHUHAS
U YeTBEpTHYHAs CTPYKTypa). XuMUUecKre cBorcTBa OenKkoB. bruonornueckue
(dhyHKIUH OEITKOB.

depMeHTHI — Ouosiornyeckue katanauzaropbl. CTpoeHue pepMeHTa: akTHBHBIN
neHTp, cyocrparnas crneuuduaroctb. Kodepmentsl. Burtamunpl. OTnmuus

(hepMEHTOB OT HEOPraHMUECKUX KaTalu3aTOPOB

3.3

VYrieBoasl:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a ©  Je30KcHpu003a),
aucaxapuipl (caxaposa, JIaKTO3a) M IOJHcaxapubl (Kpaxmal, TJIMKOTEH,
eIro03a). buonornyeckue PyHKIIMKA YTIEBOIOB.

Jlumunel:  TpUTIMLEPUABI, cTepounsl, Gochomumunbl. [HapoduIbHO-

ruapodobHbie cBoiicTBa. buonornyeckue Qynkuuu aununoB. CpaBHeHUE




YrijieBoaos, 0O€eJIKOB U JIMIIU 0B KaK HCTOYHHUKOB DHCPIUr

3.4

HykneunoBeie kwucnorsl: JHK wu PHK. Hykneotuast — MoHOMeEpHI
HYKJIeMHOBBIX KucioT. Ctpoenue u pynkiuu JTHK. CtpoeHune u GyHKIHH

PHK. AT®: crpoenue u pyHKIHH

3.5

[urtonorus — Hayka o kjetke. Kierounas teopus. MeToapl M3y4eHuUs KIETOK

3.6

Krnerka kak nenoctHas sxuBast cucrema. OO1ue Npu3Haky KJIETOK: 3aMKHYTas
HapyxHasg MeMOpaHa, mosekyisbl JIHK kak renermueckuil anmapat, cucrema

cuHTesa Oenka

3.7

Tumel KIETOK: JyKapuOTHYEeCKas M MpokapuoTuueckas. (OcoOEHHOCTH
CTPOEHUsI MPOKApUOTHYECKOM kieTku. KierouHas creHka OakTepuid.
Crtpoennie 3ykapuOTHYECKON KieTKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOM,

KUBOTHOW U I'pUOHOMN KIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMUKC, MX
¢dbynknuu. [Inasmatnueckas MmemOpaHa, e€ cBoiicTBa M QyHkuuu. [luTormmaszma
u e€ opranouapl. OqHOMEMOpaHHbBIE OPTaHOUIbI KJIETKU: SHIOMIa3MaTHIEeCKast
cetp (OIIC), anmapat ['onbmxu, nuzocombl. IloyaBTOHOMHBIE OpPraHOMIBI
KJIETKA: MUTOXOHJPHUH, TIacTuAbl. [IporcxokaeHrne MUTOXOHAPUI 1 IIaCTU/.
Buasl mmactua. HememOpaHHBIE OpraHOMIBI KIIETKU: pUOOCOMBI, KJIETOYHBIH

HOEHTP, PECHUYKHU, KT'YTUKH. (DyHKIII/II/I OpPraHoOMJa0B KJICTKH. Bxmrouenns

3.9

Anpo — perynsaropHbli neHTp kieTku. CTpoeHue siapa: sijaepHas 000JIouKa,

KapHoInja3mMa, XpOMaTHH, SAPbIIIKO. XPOMOCOMBbI

3.10

TpchnopT BCIICCTB B KJIECTKEC

)KI/BHCI[e}ITGJIBHOCTB KIICTKHU

4.1

OOMeH BemecTB, WM MeTa0oJM3M. AcCUMUAIUs (TIJIaCTHYECKUH OOMEH) U
JTUCCUMUJISIUS (PHEPreTUYecKuii 0OMEH) — JIBe CTOPOHBI €IMHOrO Mpolecca
merabomu3ma. Tumbl oOMeHa BeElIecTB: aBTOTPO(HBIN M reTepoTpOHBIH.

Posb hepmeHTOB B 0OOMEHE BEIIECTB U IPEBPALLIEHUN SHEPIUU B KIETKE

4.2

dotocunte3. CeroBas W TeMHOBas (a3bl  ¢orocuHTe3a. Peakiuu
(doTocunTeza. DPdekTHBHOCTL (PoTOCHMHTEe3a. 3HaueHUue (POTOCHMHTE3a IS
KU3HU Ha 3emie. BnusHue ycrnoBuwil cpeabl Ha (DOTOCHHTE3 M CIOCOOBI
TIOBBIIICHHS €TI0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHU.

XeMocuHTe3. XeMOCHHTe3Upyrole OakTepuu. 3HaUeHuEe XEMOCHUHTEe3a IS

JKU3HU Ha 3emiie

4.3

DOHepreruueckuii oOMeH B KieTke. PaciieryieHue BeIlecTB, BbIIEJIEHUE U

aKKyMYJIMpPOBAaHUE SHEPIrUU B KJIETKE. OTambl JHEPreTHYecKoro oOMeHa.




I'makomus. BpO)KeHI/IC " €ro BUIbI. KI/ICJ'IOPOI[HOG OKHUCJICHHUEC, NI KJIICTOYHOC

JbpixaHue. D PPEeKTUBHOCTh FIHEPreTUYECKOro oOMeHa

4.4

Peakniuun marpuuHoro cuHte3a. [eHermueckas wuHpopmarnus u JHK.
Peanuzanus renetnueckoil nHpopmanuu B kietke. ['eHeTHndeckuii KoJ u ero
corictBa. Tpanckpunuusa — wmatpuudbslid cuHTe3 PHK. Tpancmsaums —
6uocunres 6enka. Konupoanue amuHokuciaor. Ponb pubocom B 6GuocuHTe3e

Oeika

45

Heknerounsie ¢opmsbl sxu3Hu — Bupycel. Mcropus otkpeitust Bupycos (/.U.
NBanoBckuit). OcOOEHHOCTH CTPOEHUSI M SKU3HENEATEIbHOCTH BHUPYCOB.
baktepnodaru. bonesHu pacrteHuil, )KMBOTHBIX M 4YEJIOBEKA, BHI3bIBAEMbIE
Bupycamu. Bupyc wummyHnonepunurta uenoeka (BUY) — Bo3Oynurens

CIINJa. [IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a001€BaHUM

PasmHoxeHue u HUHAUBUAYAJIbHOC Pa3BUTHC OPraHUu3MOB

5.1

Kierounslii 1uKI, WM KW3HEHHBIM UK KieTku. WHTepdasza u MuTo3.
[Iporeccel, mporekaromue B uHTepdase. Penmukaius — peakus MaTpHUIHOTO
cunte3a JIHK. CtpoeHune XpomMocoM. XpOMOCOMHBIH HA0Op — KapHUOTHIL.
JIMNIIOWIHBIA W TalUIOWIHBIA  XPOMOCOMHBIC HAaOOpbl. XPOMATHIBI.
[uTomornueckue OCHOBBI Pa3sMHOXKEHUS W HHAUBHUAYAJbHOTO pa3BUTHUS
OpPraHU3MOB.

Henenne knerkn — muto3. Craauu murtosza. [Ipoueccel, mpoucxonsiuye Ha

PAa3HbIX CTAIHUAX MUTO34A. buonornyeckuii cMbBICIT MUTO3a

5.2

@DopMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe u nosioBoe. Bunpl Oecrosnoro
pPasMHOXEHUS: JIEJICHHUE HAJBOE, MOYKOBAHUE OAHO- M MHOIOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BErE€TaTUBHOE  pa3MHOMKEHUE. HckyccTBeHHOE

KJIIOHUPOBAHUE OPraHu3MoOB, €ro 3HaUCHUC AJId CCJICKIUN

5.3

[TosmoBOE pa3MHOXKEHHE, €T0 OTIMYHS OT OECIIOJIOTO.
Metiioz. Craauu meitoza. Ilpoueccel, mpoucxoisiiyMe Ha CTaausXx Menosa.
[ToBenenne xpomocoM B mero3e. Kpoccunroep. buosnorudeckuit cMpicia u

3HaYeHNE Meiio3a

5.4

l'amerorene3 — mnporecc 00pa3oBaHHS IOJIOBBIX KIJIETOK Y JKUBOTHBIX.
[TonoBbie jkeme3bl: CeMEHHUKH M sUYHUKUA. OOpa3oBaHHEe U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u I, SIMIEKIeTKa) — CliepMaToreHe3 u
ooreHe3. (OCOOCHHOCTH CTpPOEHHUsS SHIEKIETOK U  CIIepPMaTO30UI0B.

OmnogorBopenue. [laprenorenes

9.5

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE

(omOpuorenes3). Orambl AMOPHOHAJIBLHOTO PAa3BUTHUA Y TIO3BOHOYHBIX




KUBOTHBIX: Jpo0OJieHue, ractpyssiuus, oprasoreses. IlocTamOproHanbHOE
pazButue. Tumbel NOCTAIMOPHOHAJIBHOIO PA3BUTHUS: MPSIMOE, HENPsIMOe
(munHOuHOE). BnusHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHL,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u paszButne pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE

CEMCHH, CTaIUN PA3BUTHA

HaCJ'IC)ICTBeHHOCTI) U UBMCHYHNBOCTDL OPraHNU3MOB

6.1

IIpeamer u 3agaum reHetuku. Mcropus pas3BuTus TeHeTHKH. Bxuag
poccHiiCKUX M 3apyOeXHBIX YUYEHBIX B pa3BUTHE T'E€HETHKU. MeTobl
FEHETUKU  (TUOPUIOJIOTMYECKUM,  LIMTOI€HETUYECKUI,  MOJIEKYJISPHO-
reHerudyeckuii). OCHOBHbIE TeHETHYECKHE TNOHATUA. ['eHeTHueckas

CHUMBOJIMKA, UCIIOJIb3YEMaA B CXEMaAX CKpCIHI/IBaHPlﬁ

6.2

3aKOHOMEpPHOCTH HaceA0BaHUsl MPU3HAKOB, ycTaHOBJIeHHbIE ['. Menaenem.
MonorubpunHoe CKpenmBaHue. 3aKOH €AMHO00pa3us THOPUIOB IEPBOTO
nokoJieHust. [IpaBuiao MOMUHHMpOBaHMs. 3aKOH PACHICTUICHUS TMPU3HAKOB.
I'unore3a yncrorsl ramer. [loaHOE ¥ HEMTOJTHOE TOMHUHUPOBAHHUE.

JduruOpunHoe  ckpelmiMBaHMe. 3aKOH  HE3aBUCHMOIO  HACJEAOBaHMUS
npu3HakoB. [luToreHeTHMYECKWEe OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHMS.
Anamusupyromiee — cKpemuBaHue.  Vcronb3oBaHHME — aHATU3UPYIOILETO

CKpCIIMBaHUs I OIPCACICHUA T'CHOTHUIIA ocoou

6.3

CueneHHoe HacCJICJOBaHUC IMPpHU3HAKOB. Padora T. MopraHa oo
CHCIIJICHHOMY HACJICAOBAHHIO TI'CHOB. HapymeHHe CHCIICHUA TI'€HOB B
PE3YyJIbTATEC KPOCCHHIOBEPA. XpOMOCOMHaH TCOpUs HACICACTBCHHOCTH.
I'enernueckue KapThI.

I'enernka momna. XpOMOCOMHOG OIIPCACIICHUC I10JIa. AYTOCOMBI 1 IIOJIOBBIC
XpOMOCOMBI. I'omoramerHbie u IreTeporaMeTHbIC OPraHU3MbI. HacnenoBanue

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

W3meHunBocTh. BUibl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJIEACTBECHHAS.
Pons  cpeapl B HEHAcHEACTBEHHOW HW3MEHYHMBOCTH. XapaKTEpPUCTHKA
MOIU(PHUKAIIMOHHON W3MEHYMBOCTH. BapuanMoHHBIA psAa M BapualMOHHAS
kpuBasg. Hopma peakuum npuszHaka. KoyMmuecTBeHHbIE M KadyeCTBEHHBIC
OpU3HaKd W UX HopMa peaknuu. CBoiicTBa  MoAM(UKALIMOHHON

H3MCHYHMBOCTHU

6.5

HacnencrBennasi, uiaum TEHOTHIUYECKAas, W3MEHYMBOCTh. KomOuWHaTHBHas
U3MEHYHMBOCTh. Mei03 W TONOBOM MpPOIECC — OCHOBAa KOMOWHATHBHOU

U3MEHYMBOCTH. MyTannoHHass u3MeH4YuBOCTh. Kiaccugukanus MyTanuid:




TE€HHbIE XPOMOCOMHBIE, TE€HOMHBIE. Yacrora M NPUYMHBI MYTALUU.
MyTtarensnbie (akTopbl. 3aKOH T'OMOJIOTHYECKUX PSA0B B HaCIEeICTBEHHOM

n3Mmenunsocta H.M. BaBuiosa

6.6

I'eneruka uenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOJbl TE€HETHKH
4eJoBEKa: reHeaIoTrHueCKui, OJIM3HEIOBBIH, IIMTOreHEeTUISCKUM,
OMOXMMHUYECKUH, MOJIEKYJsIpHO-TeHeTndyeckuil. CoBpeMeHHOe OmpeaesieHue
TEHOTHIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM YK CIIE
¢ nomompio ITIIP-anamu3a. HacaencTBenHble 3a00JieBaHMs YeJIOBEKA: TEHHEIE
0oJe3Hy, 0oJe3Hn c HACJIeICTBEHH OH MPpEeapacnoI0KeHHOCThIO,
XpoMocoMHbIe Oose3nn. ComaTHYecKhe ¢ TI'eHEepaTHBHBIE MYTAIlUU.
[TpuHIMTIBI  3M0pOBOTO 00pa3a JKU3HU, JAMATHOCTHKU, NPO(DUIAKTHKH U
JICYCHUS F€HETUYECKUX 0oJIe3HEH. Mennko-TeHEeTHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUEHUE MEAULIUHCKON T€HETUKH B IMPEIOTBPALLICHUHN U

JICYCHHMH I'eHETHYECKUX 3a00JICBAaHNH YeJIOBEKa

CeJ'IeKI_lI/Iﬂ OpraHu3MoOB. OCHOBBI OMOTEXHOIOTHH

7.1

Cenexuusi Kak Hayka U Ipolecc. 3apoKJeHUEe CEeJIEKIHHU U JOMECTUKaLUs.
VYyenne H.U. BaBuimoBa o0 IeHTpax MNPOUCXOXKACHHUS W MHOr0oOpasus
KyJIbTYpHBIX pacTeHuid. L[eHTphl MPOMCXOXKIEHUS TOMAITHUX >KUBOTHBIX.

Copr, nopojia, mraMm

7.2

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbIli U UHAUBUIyAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OIlIEHKA 3KCTepbepa. bIu3kopoacTBeHHOe
CKpenuBaHue — MHOpuAUHT. YncTas nuHus. CKpelmMBaHUE YUCTHIX JIMHHH.
['erepo3uc, wmm rtubOpuaHas cuiga. HepoacTBeHHOE CKpemIMBaHHE —
ayropuauHr. OtmanénHas ruOpuausanus W e ycnexu. VICKyCCTBEHHBIN
MyTareHe3 M IOJIy4eHHE MOJUILIONAOB. JlOCTHIKEHUs CEeJIeKUHHU pPAaCTeHUH,

JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buorexHosorus kak oTpaciab NPOU3BOJACTBA. ['€HHAs HHKEHEpHUs. DTallbl
co3nanus pexkomOunantHo JIHK u TpancreHHbix opranu3moB. Kierounas
uHxkeHepus. KineTtouHble KyJabTypbl. MHUKpPOKJIOHAJIbHOE pPa3MHOXEHHUE
pactenuii. KioHUpoBaHUE BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3511CTBEHHbBIX
OpraHu3MoB. DKOJOru4Yeckue u dtudeckue mpodnemel. [MO — reHeTuuecku

MOIU(MUIIUPOBAHHBIE OPraHU3MBI

11 KVIACC
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOIIOLMOHHAsA OHOJIOrUst

11

DBOIIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa IBOMIONMH. [laJeOHTONOTHYECKHE:  IOCIEI0BATEIHLHOCTh
TOSIBJICHUSI BHUJIOB B IMAaJICOHTOJIOTUYCCKOW JICTOMKCH, TEPEXOIHBIC (POPMBL.
buoreorpaduueckue: cxonctBo u paznuune (ayH u (GIop MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA W PA3JIMYUs dMOPHOHOB DPa3HBIX
BHUJIOB  TIO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIC, PYAMMEHTapHbIC OpraHbl, aTaBU3Mbl. MOJIEKYJISAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB HACIIEJACTBEHHOCTH M OCHOBHBIX

METa0 O ECKUX HYTeﬁ Y BCEX OPraHnu3MoOB

1.2

OpomonnonHass Teopus Y. JlapBuna. [Ipenmoceliki BO3HHUKHOBEHUS
JapBUHHU3MA. J[BMXKYyIIME CUIIBI SBOJIOIUHU BUIOB MO JlapBuUHY (M30BITOYHOE
pa3sMHOXKEHHE  MpH  OTPAaHMYEHHOCTH  PECypcoB,  HeompenaeiacHHas

M3MEHYHMBOCTh, OOpb0a 3a CyIlIeCTBOBAHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunretrnueckass teopusi sBomouuu (CTD) um OCHOBHBIE €€ MOJIOKEHUSI.

Mukpossoimonus. [Tomysanus Kak eqMHNALIA BUIA U DBOJOLIUU

1.4

JBrxyume cuibl (GpakTopbl) 3BOJIOIUN BUJIOB B MHpupojae. MyTallOHHBIHI
mpolecc ¥ KOMOMHATUBHAS M3MEHYUBOCTb. [lonynsnoHHbIe BOJIHBI U Apeiid
reHoB. M3omsanus u murpaunusa. EcTecTBeHHBII OTOOp — HampaBIIAIOLMN
daxTop 3BoOIIH. DOPMBI €CTECTBEHHOTO OTOOpA.

ITprcnocoOeHHOCTh OpPraHM3MOB Kak pe3yabTaT 3Boronuu. I[Ipumepsl
IPUCIIOCO0IeHUH Y opraHu3MoB. ApoMop(h03bl U U OATANTALIIH.

Bung u  Bugoo6pazoBanme. Kpurepun Buga. OcHOBHble  (OpMBI

BI/I,[[OO6paSOBaHI/I}IZ reorpaqmqecxoe, OKOJOTI'HYC€CKOC

1.5

MaKpOSBOJ'II-OL[I/Iﬂ. q)OpMBI OBOJIFOLIN N (bPIJIeTI/I‘IeCKaﬂ, JUBCPIreHTHAas,

KOHBCPIrCHTHAsA, HapaJuiCIbHaA. H606paTI/IMOCTB 9BOJIFOIIN

Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHbBIe IpenCTaBIEHUS O 3apOXKACHUM XKHU3HU. HayuHble runoressl
BO3HUKHOBEHMS KM3HU Ha 3emJiie: abuoreHe3 M maHcHepMus. XUMHUYEcKas
SBOJIFOLMS. DKCIHEPUMEHTAIBHOE IOATBEPKICHUE XUMHUYECKON HBOJIIOIUU.
Hauvanpnble sTansl 6uonornyeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIeTKH W uX oJBoiaouus. DopMHUPOBaHHME OCHOBHBIX TPYNI KMBBIX




OpraHHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o spaM U nepuojaMm. Karapxei. Apxerckas u
npoTepo3oiickas 3pel. Ilaneo3oiickas spa u €€ mepuoabl: KEeMOPHUHCKUH,
OPAOBUKCKUH, CUIYPUUCKUN, IEBOHCKUW, KaMEHHOYTOJIbHBIM, TMEPMCKHI.
Me3so3oiickast 3pa v €€ epuoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiinozolickass »2pa u e€ mepuoAbl: NaJCOreHOBBI, HEOrE€HOBBIM,
AHTPONOIE€HOBBIA. XapaKTEPUCTUKA KIMMATa M TE€OJIOTMYECKUX IPOLECCOB.
OcHOBHBIE 3Tambl HBOJIONUU  PACTUTEIBHOIO U JKMBOTHOTO  MHpA.
Apomopho3bl y pacTeHud U XKUBOTHBIX. [losiBIeHUE, paclBET U BBIMUpAHUE

I'pyHIl )KUBBIX OPraHu3MOB

2.3

Cucrema OpraHuyeckoro Mupa Kak oTpaxkeHue s3Bomtouuu. OCHOBHbIE

CUCTCMATUYCCKUEC I'PYIIIbI OPraHnu3MOB

2.4

OBosonys 4esnoBeka. AHTPOINONOrus Kak Hayka. Pazsutue npexacraBiieHuil o
IIPOMCXOXKJIEHUU 4YesioBeka. MeTonpl n3ydeHus: aHtponoreHeza. CxoacTsa U
pas3Iuyus YenoBeKa 1 KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHU E YETIOBEKa.

JBrxymme cuibl (hakTopsl) anTporiorenesza. HacnencrsenHas H13MEHYUMBOCTD
U eCTeCTBEHHBIN 0TO0p. OOIIeCTBeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYIAHA

TpyZa, MBILLJIEHHUE, PEYb

2.5

OcCHOBHBIE€ CTauU W BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbli, YermoBek npsAMOXOoAdinui, YemoBek HeaHIepTaIbCKUM, YemoBek
pa3yMHBIN. HaxoIku HCKOMMaeMbIX OCTAaHKOB, BPeMsl CYyIIECTBOBaHUs, 001aCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pas3 KU3HU, Opy s

2.6

YenoBeueckue  pacsl. OcCHOBHble  OOJbIIME  pachl:  €BPONECOUAHAs
(eBpasuiickas), Herpo-aBcTpajoMHas (3KBaTOpUajbHAsl), MOHI'OJIOMIHAS
(azuarcko-amepuKaHckas). YepThl NPUCIOCOOIIEHHOCTH TMPEACTaBUTENEH
YeJI0OBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHMs. EIUHCTBO uenoBedecKHX

pac. Kputnka pacusma

Opranusmsl U OKpyXxaromas cpeaa

3.1

DKoJorus Kak Hayka. 3a/lauyd U paszielibl 3KOJOruu. MeTo/1bl SKOJIOrHYeCKUX
UCCIIEZIOBAaHUNA.  DKolormueckoe  MupoBos3penue. Cpenbl  oOuTaHUS
OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIlIHAs, MOYBEHHas,

BHYTPHOPraHU3MEHHAs

3.2

Okonmornueckue ¢aktopsl. Kiaccudukanus sKomormueckux (HakTopos:




a6I/IOTI/I'-I€CKI/IC, OuoTHYEeCcKUue U AHTPOIIOr€HHBIC. I[eﬁCTBﬂe 9KOJIOI'M4YC€CKHUX

(haKTOpPOB HAa OPraHU3MBI

3.3

AbuoTtnyeckue (haKTOpbI: CBET, TEMIEpaTypa, BIaKHOCTh. DOTONEPUOAN3M.
[TpucnocobieHrs OpraHu3sMoOB K JEHCTBUIO aOMOTHYECKUX (DaKTOPOB.

buonornueckne putmsl

3.4

buotnueckue paxTopsl. Bumbl OHOTHYECKHX B3aUMOJICHCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, Mapa3uTU3M, MYTyaju3M, KOMMEHcaIu3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEUTpamu3M. 3HaueHHe OWOTHYECKHUX
B3aMMOJIEMCTBUI 11 CYIIECTBOBAaHUS  OPraHW3MOB B  IPHUPOIHBIX

coo01IIecTBax

3.5

OKOJIOTHYECKHE XAPAKTCPUCTUKN  TIOIYJIAILUU. OCHOBHBIEC  ITOKa3aTeJIH
nmomnyJjaauu: 4YuCJIICHHOCTDb, IMJIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTD, IIPUPOCT,

MuUrpanus. HI/IHaMI/IKa YU CJIICHHOCTHU IIOIYJIAIHNU U et perysinunsa

COO6HICCTBa 1 OKOJIOT'HYCCKUEC CUCTEMBI

4.1

CoobmiectBo opranu3smMoB — OuoneHos. CTpykTypsl OHOLi€HO3a: BUIOBas,
MPOCTpaHCTBEHHAsI, Tpoduueckas (ruimeBas). Bunbi-momuHanTtel. CBsi3u B

OMoIleHO3€e

4.2

DKonoruueckue cucreMbl (dkocucteMbl). [loHsTHE 00 »dSKOCHMCTEME U
o6uoreonenosze. OyHKIIMOHAIbHBIE KOMIIOHEHTHl KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylueHThl. KpyroBopoT BemiecTB M TOTOK B3HEPruM B
skocucteMe. Tpoduueckue (MUIIEBbIe) YPOBHU dKOCHCTEMBI. [IHIeBbie 1enu
n cetd. OCHOBHbIE IIOKa3aTeIM »HKOCUCTEMBI: OHoMacca, HPOAYKIIUS.
DKOJIOTMYeCcKU e MUpaMU/Ibl: IPOJYKIUH, YUCIEHHOCTH, OoMaccel. CBOMCTBa

9KOCHUCTEM: YCTOMUMUBOCTh, CaMOperyJsiius, passutue. Cykueccus

4.3

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOHHOTO
WJIY I POKOJIMCTBEHHOI O JIECa.

AHTpOMOTeHHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buomornueckoe M XO3MMCTBEHHOE  3HAYEHHUE  arpO’KOCHCTEM  H
ypOOIKOCHCTEM.

buopaznooOpa3ue kak ¢akrop ycroluuBocTH HsKocucteM. CoxpaHEeHHe

OMOJIOTNYECKOro pa3Hoo0pa3us Ha 3emie

4.4

Yuenue B.M. Bepuaackoro o Omocdepe. I'paHuIsl, coctaB W CTpPyKTypa

ouocdepsl. XKupoe BemecTBo u ero GpyHkuuu. OcodbeHHOCTH OHOChEpHl KaKk




rio0anbHON 3KocucTeMbl. /luHaMuueckoe paBHOBecHEe M OOpaTHasl CBS3b B
onocepe. KpyroBopoTsl BemecTs U OMOr€OXMMUYECKUE IHUKIBI JIEMEHTOB

(yrnepoaa, azota). 3oHaabHOCTH OuOChepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIe U3MEHEHUs B buocgepe.
I'mob6anbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa pPalMOHAIBHOTO YIpPaBICHHS TPHUPOTHBIMH pecypcaMH M HX

ucrnoiab3oBaHue. JlocTHkeHNst OMOIOTuU U OXpaHa MPUPOJIbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET






