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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pazpaboTke mporpamMmbl O OHMOJOTHH TEOPETUYECKYIO OCHOBY ISt
OIpesieIeHUs] MOAXO0J0B K (POPMUPOBAHUIO COJAEp)KaHUs Y4eOHOro IpenMera
«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, XapaKTePU3YIOIIUX 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 TIOJIOKCHHSIM, OIPEEICHbl OCHOBHBIC ()YHKIIMH IMPOTPaMMBI T10
Oouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu [a€T MpeACTaBICHHE O IeNsAx, 00 oOrmien
CTpaTeruu OOYYeHHs, BOCHUTAHHMS U DPa3BUTHS OOY4AIOUIMXCS CpPEACTBAMHU
yuyebHoro mnpeamera «buonorus», ompenensier 00s3aTeNbHOE IMPEAMETHOE
COZEpXKaHUe, €ro CTPYKTYpY, paclpeieleHue Mo paszenaM U TeMmaw,
PEKOMEHIYEMYIO TOCJIEI0BAaTEIbHOCTh H3y4€HUs Y4eOHOro marepuaiga ¢
y4€TOM  MEXKIPEAMETHBIX M BHYTPHIIPSAMETHBIX  CBSI3CH,  JIOTHIKH
00pazoBaTenbHOTO MPOIIECcCa, BO3PACTHBIX OCOOEHHOCTEH 00 yJaromuXcsl.

B nporpamMe mo OuoNOrMM TakKe YUMTBIBAIOTCS TpPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM M MPEJAMETHBIM Pe3y/ibTaTaM
oOydeHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOM
NeSATeTbHOCTH/y4eOHbIX JTEeUCTBUN OO0yJarolmuXcs MO OCBOEHHUIO COJIEepKaHUS
OHMOJIOrMYecKoro oOpa3oBaHuUs.

B mporpamme mo Owmomorum (10-11 xmaccel, 0a30BbIi  YPOBEHD)
peann30BaH MPHUHIMI TPEEMCTBEHHOCTH B HW3YYEeHUU Ouonoruw, Omaromaps
yeMy B HEH NPOCMATPUBACTCS HAMPaBICHHOCTh HAa pa3BUTHE 3HAHMIA,
CBSI3aHHBIX C (OPMHUPOBAHMEM ECTCCTBEHHO-HAyYHOTO MHUPOBO33pPEHHUS,
[EHHOCTHBIX  OpPHEHTAUMW  JHMYHOCTH,  SKOJOTHYECKOrO  MBIIUICHHUS,
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 CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB 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 KOHCYJbTHPOBAHMUS, 00OCHOBaHUS IKOJIOTUIECKU



L[EJIeCO00pa3HOro MOBEAEHUS B OKpPYXKAIOLIEH NPUPOJHOM Cpele, aHalu3a
BJIMSTHUSL XO3SIICTBEHHOM NESITEIbHOCTH YeJIOBEKA Ha COCTOSIHUE MPUPOHBIX U
HUCKYCCTBEHHBIX  DKOCHCTEM. YCWJICHHE BHHMAaHHMS K  MPUKIATHON
HampaBJIeHHOCTH  ydeOHoro  mpeamera  «buornorws»  MpOIMKTOBAHO
HEOOXOIMMOCTBIO0 00€CIIeUeHHs YCIOBUN JUIsl pEIICHUs OAHOM W3 aKTyalbHbBIX
3aa4 IIKOJILHOTO OWOJIOTUYECKOr0 00pa3oBaHUs, KOTOpas MpeAroiaracT
(dopMupoBaHuE y 00y4aIOIIMXCS CIIOCOOHOCTH aanTHUPOBAThCS K U3MEHEHUSIM
JMHAMHUYHO Pa3BUBAIOIIErOCs COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oOIIero oOpa3oBaHWs 3aHUMAET BaXXHOE
Mecto. OHa obecnieunBaeT (OPMHUPOBAHUE Y O0YJAIONTUXCS MPEACTABICHUHN O
HAYYHOU KapTUHE MUpa, pacliupsieT U 00001IaeT 3HaHUs O KUBOM MpUpoJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3AIMHM W SBOJIOLMH, CO3AET
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  OuoNOTHST  MMEET  Takke JUId  PElICHUs
BOCIIUTATENIbHBIX W Pa3BUBAIOLIMX 3aJa4 CpPEAHEro o0Iero oodpa3zoBaHUs,
conpanu3anuu odydaronuxcs. M3ydenue Ouonoruu oOecreduBaeT YCJIOBUS
IS dbopMupoBaHHs WHTEJUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX U
WH(OPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOM  KYyJIbTYpbl, CIOCOOCTBYET
UHTETpalui OWOIIOTUYECKUX 3HAHWN C MPEACTABICHUSIMHU U3 IPYTUX y4EOHBIX
IpeIMETOB, B 4YacTHOCTH, (GU3WKKA, XuMuu W reorpadun. Ha3panubie
MIOJIOKEHHSI O TIpeAHa3HaueHWH ydeOHoro mpenmera «buomorus» coctaBuin
OCHOBY I OIPEAENIeHUs MOJIXOJ0B K OTOOpY M CTPYKTYPHUPOBAHUIO €r0
COZEpXKaHMsl, MPEACTABICHHOTO B IPOrPaMMe M0 OMOJIOTHH.

Ot60p conepxanus yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH C TMO3UIUN KyJIbTypOCOOOpPA3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: JODKHBI OCBOUTh 3HAHUS U YMEHUs, 3HAUUMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONIUE aJeKBaTHOE IOBEJCHUE
YeJI0BEKa B OKPYKAIOIIEH PUPOTHOM cpefie, BOCTPEOOBAHHbBIE B MOBCEHEBHOM
KU3HU U MIPAKTHYECKOH neaTenbHOCTH. Oco00oe MEeCTO B ATOM CHCTEME 3HAHUUN
3aHMMAIOT  DJIEMEHTBHl  COACpPKAHMS, KOTOPBIE CIYy)KaT OCHOBOW  JJIst
dbopMHUpOBaHUS TPEACTABICHUNA O COBPEMCHHOM €CTECTBCHHO-HAYIHOM
KapTMHE MHUpa W IIEHHOCTHBIX OpPUEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHU3aluy OMOJI0rMYeCcKOro 00pa3oBaHMUsl.

CTpykTypupoBaHHE COAEp)KaHUA Y4eOHOrO Marephasia B MPOrpaMMe IO
OMONIOTMH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHUs 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. MeTojibl HaydyHOro no3HaHus», «KieTka kak Ouoiorudyeckasi CUcTeMay,
«Opranu3zM Kak Ouojornyeckas cucrema», «Cucrtema U MHOrooopasue
OPraHN4YeCcKOro MHpay», «IBOJIOLUUS KUBOM MPUPOABI», «IKOCUCTEMBI U
MPUCYLIME UM 3aKOHOMEPHOCTI.

Lens uzydenust yuebHoro npeamera «buonorus» Ha 6a30BOM YpPOBHE —
OBJIAJICHUE OOYYAIONIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHW3aIliyd JKUBBIX CHCTEM pa3HOTO paHTa W NPUOOpeTEeHHWe YMEHUU
UCIOJIb30BaTh ATU 3HAHUS JIJISi TPAMOTHBIX JACHCTBUN B OTHOLIEHUH OOBEKTOB
KUBOU TIPUPOJIBI ¥ PEIICHUS PA3THYHBIX )KU3HEHHBIX TIPOOJIEM.

JoctixkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM YpPOBHE 00ECIICUMBACTCS PEIICHUEM CIICTYIOIIHNX 3a1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI 3HAHUU O OMOJIOTUYECKUX TEOPHUSX,
YUECHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTE3aX, MPaBUJIAX, CIIYXKAIIUX
OCHOBOM 17151 (JOPMHUPOBAHUS TIPEJICTABICHUNA 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 00yJaronuxcsi MO3HABATEIbHBIX, 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;

CTAaHOBJICHHE Yy OOyYaroluxcsi oOIIed KyIbTypbl, (QYHKIHOHAILHOU
IPaMOTHOCTH, Ppa3BUTHE YMEHUU OOBSCHATH W  OICHWUBATh  SIBJICHUS
OKPYXKAlOIIEro MHpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAaHUW M OIBITA,
MOJIYYCHHBIX TIPU N3yYEHUN OMOJIOTHH;

dbopMupoBaHue y o00y4arouuxcsi yYMEHUW WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUECKOW ACSATEIBHOCTU 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUM U arpoOMOTEXHOIOTUM;

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

OCO3HAHUE ILIEHHOCTH OWOJIOTMYECKUX 3HAHWM JJisi TOBBILICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpHI, AJ1si POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MpUMEHEHNE TTPUOOPETEHHBIX 3HAHUM M YMEHUN B TIOBCETHEBHOM >KU3HU
JUT OLICHKH TIOCJIEICTBUM CBOEU AEATEIbHOCTH MO OTHOLIEHUIO K OKPYXKAKOLIEH



cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHME€ U  COOJIIOJICHHE Mep
po(UIAKTUKH 3200JIEBAHUIA.

B cucreme cpennero oOmiero oOpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISICTCSI 00s3aTCIBHBIM YI€OHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMETHOM 00macTu «EcTecTBEHHO-HAYYHBIE TIPEIMETHI.

Hns u3ydyenuss Ouonorud Ha 0a30BOM YypOBHE CpPEIHEro 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.

buonorust kak Hayka. CBs3b OUOJIOTUHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTeCTBCHHBIMH HayKaMu, (riiocodueil, 3THKOW, ICTETUKOU u
npaBoM. Posib Ouonorun B QOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
mupa. Cucrtema OMOJIOTUYECKUX HaYK.

Metoasl MO3HAHUSA >KUBOM MpUPOALl (HAOMIOJEHUE, SKCHEPUMEHT,
ONKMCAaHHWE, HU3MEpEeHHue, Kiaccuukaius, MOJECIUPOBAHUE, CTATUCTUUYECKAs
00paboTKa TaHHBIX).

JdeMoHCcTpanuu:

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

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBOM TPUPOIBD).

JlabopaTropHblie U NpakTUH4YeCKHe padoThbl:

[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 HEOPTraHUYECKOW MPUPOJIbI.

CpoiicTBa OmocucTeM UM HUX pazHooOpaszue. YPOBHU OpraHu3aIluu
OMOCHCTEM:  MOJICKYJISIPHBIN, KJIETOYHBIH, TKaHEBBIA, OPraHU3MEHHBIM,
MOMYJISIUUOHHO-BUIOBOM, YKOCHUCTEMHBIN (6moreoneHOTHYECKuil),
OuochepHbIii.

JdeMoHCcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPHU3HAKK JKU3HW», «YPOBHU
OpraHu3alluy 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 BewlecTB B KieTke. llognep: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). XUMHUUYECKHE CBOMCTBa OelKoB. buomornueckue
GbyHKIIUN OENKOB.

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

VYraeronpl: MoHocaxapuabl (TJIIOKO3a, pubo3a ©  Je30Kcupu003a),
aucaxapuabl (caxaposa, JIakTo3a) W TOJIMcaxapuibl (Kpaxmall, TJIMKOTEH,
LEeJUTI0103a). buonornueckue GyHKIUN yTriIeBOAOB.

Jlunuael:  Tpurnuuepuasl, docpomunuael, crepouabl. ['uapoduabHO-
runpododubie cBoiicTBa. buonormueckue ¢yHkuuu aunuaoB. 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.

[utonorust — Hayka o kjerke. 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: syKapuoTHUecKass W TpokapuoTtnueckas. OcoOeHHoCTH
CTpOEHUS MpOKapuoTHUecKor kieTku. Kierounast crenka 6akrepuid. CTpoeHue
AYKapUOTUYECKOM KIETKH. OCHOBHBIE OTJMYHUS PACTUTEIILHOW, KUBOTHOU U
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIMKC,
ux ¢ysknuu. [lnazmatnueckas MemOpana, e€ cBoiictBa u  (QYHKIUH.
[Mutonnasma u e€ opranounapl. OnHoMeMOpaHHble opraHouabl kietku: JIIC,
annapar [ompmxu, Jsm3ocombl. [lomyaBTOHOMHBIE OpPraHOMABI  KIIETKHU:
MUTOXOHJAPUH, IUIACTUABL. lIponcxXokneHrne MUTOXOHAPUNA W IUIAcTUA. Buibl
wiactua. HememOpaHHble OpraHOWIbl KIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP,
LEHTPHUOJIM, PECHUYKH, KTYTUKH. DYHKIUHA OPraHOMI0B KIIETKU. BKittoueHus.

SAnpo — perynstopHslii HeHTp KiaeTku. CTpoeHue sizipa: siaepHasi 000J04Ka,
KapuoIuiazmMa, XpOMaTHH, SJIPBIIIKO. 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
npupoae», «Pacnpenenenne XUuMUYECKUX JIEMEHTOB B dKUBOW IPUPOJIEN.

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

ObopynoBaHue: CBETOBOW MHUKPOCKOI, 00OpyIOBaHUE i MPOBEACHUS
HAOJIIOICHUM, M3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpEnapaThl PacTUTENIbHbIX,
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 KIIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUi MOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOINpenaparax u ux
OMHUCAHUE.

Tema 4. 7ZKu3HenesITeJIbHOCTh KIETKH.

OOmeH BelecTB, WK MeTa00IM3M. ACCUMUISIUS (TIJIaCTHYECKUIT 0OMEH)
U JUCCUMUJIIAIUS (PHEPreTUYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTrO MpoIecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHHUs! BEIECTB M IHEPruuM B NMOHMMAaHUU
MeTaboIn3Ma.

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

®otocunTe3. CBeroBas u TeMHOBas (a3el (ortocuHTe3a. Peakuuu
dotocunTeza. DdekTUBHOCTh (PoTocHMHTE3a. 3HaueHHE (OTOCHUHTE3a 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 BeliecTs, BbIACICHUE U
AKKyMYJIMPOBAaHUE SHEPIMM B KJIETKE. OTambl 3SHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxxenune u ero Buiabl. KuciopogHoe OKHCIEHUE, WA KIETOUHOE
JbIXaHUE. OKucnuTensHoe dhochopunupoBanue. D¢ hHeKTUBHOCTH
AHEPreTUYeCcKoro 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. Otambl TpaHcasiuu. KonmupoBanue amMuHOKHUCIOT. Poib
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 ummynoneduiurta uenoseka (BUY) — Bozoynurens CITNa.
OOpaTtHast  TpaHCKpUIILIMsS, peBepTaza M  uHTerpasza. Ilpodunakrrka
pacnpoCTpaHEHHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

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

Tabmurer u cxembl: « Tunel muTanusy, «Metabonusm», «KMUTOXOHIPHS,
«QHepreTudyeckuii ooMen», «Xnoporiacty, «Dotocunresy, «Ctpoenue JJHK»,
«CtpoeHue u QyHKIHMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «IeHeTHuecKuii
Kom», «Bupyce», «bakrepuodarn», «CTpoeHHe U KU3HEHHBIM IUKI BUpyca
CIIW/da, 6axrepuodaray», «Pemmukarus JJHK».

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

Tema 5. Pa3MHOKeHNE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounslii 1iuki, WM KU3HEHHBIM MUK KieTku. MHTepdaza m MHUTO3.
[Iporiecchl, npotekaronue B uHTep(daze. Permukanus — peakius MaTpuyHOIO
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  pa3MHOXKEHMS: JIeJIeHHWE HaJBOE€, IOYKOBAHUE OJHO- U
MHOT'OKJIETOYHBIX, cropoo0pa3oBaHue, BEI€TATUBHOE Pa3MHOXEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUEHUE ISl CEJIEKIINH.

[TonoBoe pasmMHOXkEHHUE, €r0 OTINYHS OT OECIIOJIOrO.

Meito3. Ctaguun meito3a. IIpoueccel, mpoucxoasue Ha CTAAUSAX MEWO03a.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buomorndeckuii CMbICT H
3Ha4YEeHUE Meno3a.



["ameTorene3 — mpouecc 0oOpa30BaHUs IMOJIOBBIX KJIETOK Y J>KUBOTHBIX.
[TonoBbIe xene3bl: CEMEHHUKHN U AUYHUKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SWUIIEKJIETKa) — CIIEpMATOreHEe3 U OBOICHE3.
OcoOeHHOCTH CTPOEHMS SHULEKIETOK M CcrepMaTo30uaoB. OII0J0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOPHOHAIBHOE PAa3BUTHE
(amOpuorenes). DTamnbl SMOPHOHAILHOTO Pa3BUTHS Y TTIO3BOHOYHBIX )KHBOTHBIX
npobiieHue, racTpyisius, opranoreres. [loctamOpuonanbHoe pazButue. THUIIBI
NOCTAMOPHUOHAIILHOTO Pa3BUTHS: MpPsIMOE, HenmpsiMoe (JMuuHOYHOE). Biusnue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIACHHBIC
YPOACTBA.

Poct n pa3zButne pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHHSI: CTPOCHHUE
CEMEHH, CTAIUH PA3BUTHUS.

JleMoHCcTpanum:

Tabmuubr u cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MOBY», «JlBoWHOE
OILUIOAOTBOPEHUE Yy IBETKOBBIX pacTEHHi», «BereraruBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMmocombl», «Kierounblii UK, «Permmukanus JHK», «Muto3»,
«Merosy, «lIpsmoe n HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOMUTAOIINX
U 4enoBeKka», «OCHOBHBIE CTAaUN OHTOTECHE3AY.

O6opynoBanue:  MHUKPOCKON,  MHKporpenapatsl  «CriepMaTro30uabl
MJIEKOITUTAOIIETO», <«SIHIEKIeTKa MIeKonuTarmero», «KapuoknHes 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 JTyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHune CTpOEHUS TOJOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsiencTBeHHOCTb M H3MEHYHUBOCTH OPTraHU3MOB.

IIpeamer w 3amaum reHetuku. Mcropust pasBuTHs TreHEeTHKU. Poib
IIUTOJIOTUA W AMOPUOJIOTHMH B CTAHOBJICHUM TE€HETUKHU. BKiag pocCUUCKUX U
3apyOeXKHBIX  YYEHBIX B  pPa3BUTHE TEHETUKH. MeToabl  T'€HETUKHU
(TMOPUIONIOTHYECKUHM,  IUTOTCHETUYECKUM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcHOBHBIE T€HETUYECKUE MOHATHS. | eHeThuYecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEUIMBaHUM.

3aKOHOMEpPHOCTH  HACJIEIOBaHUs  NPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOruOpUAHOE CKpEIMBaHUE. 3aKOH €AUHO00pa3usi THOpHUI0B



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

JAurubpugHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO  HACIICIOBaHMS
npu3HaKoB. [[uTOreHeTHYeCcKre OCHOBBI JUTHMOPUIHOIO  CKpEIIUBaHUS.
AHanu3upyoniee CKPELIMBAHUE. Ucnonb3oBanue AHATU3UPYIOLIETO
CKpEIIMBaHUS JJIsl OTpe/IeSICHUs] TeHOTUIIa 0COOM.

CuerienHoe HacnenoBanue mnpusHakoB. Pabora T. Moprana mo
CUCIUICHHOMY HAacJIeIOBaHWI0 TeHOB. Hapyiienue crenjgeHuss TreHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHast TEOPHUSI HACIEICTBEHHOCTH. | €HETUUECKHE KAPTHL.

['eneruka nmona. XpoMOCOMHOE OMpPENEIICHUE TT0JIa. AYyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omoramerHesle M rereporameTHbie opranu3mbl. HacnegoBanue
MIPU3HAKOB, CUEIJIEHHBIX C TIOJIOM.

N3MeHuUnBOCTS. Buget  u3MmeHumBOCTH: HEHACJICICTBEHHAS 151
HacleICTBeHHasA. Pombp cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MoIu(PUKAIMOHHOW W3MEHUMBOCTH. BapuanvoHHBIN psia u
BapualMoHHas KpuBad. Hopma peakium npusHaka. KonmdecTBeHHbIE W
KaueCTBEHHBIE MPU3HAKK U UX HOpMa peakiuu. CBolicTBa MOIU(PUKAIMOHHON
U3MEHUYUBOCTH.

HacneacTBenHasi, uiM reHOTUINMYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TPOIECC — OCHOBAa KOMOMHATHUBHOM
W3MEHYMBOCTU. MyTanonHass HW3MeH4YUMBOCTh. Kraccudukamuss MyTaiui:
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 uvenoBeka. OCHOBHBIE METOMBI T€HETHUKHU
YEJI0BEKa: FeHeaJIOTMYeCKU, OJIM3HEIIOBEIH, IIMTOrCHETUYECKU,
OMOXUMUYECKUM, MOJIEKYyJIsipHO-TeHeTnYeckuil. COBpEeMEHHOE OMpe/eiIeHHe
TE€HOTHUINA: OJJHOT€HOMHOE CEKBEHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM YUCJIE C
nmomomnipio II1IP-ananu3a. HacmencTBeHHbIe 3a00JICBaHHS YEIIOBEKA: T'CHHBIC
0o7e3Hu, 00JIE3HU C HACIECTBEHHON MPepacioi0KeHHOCThI0, XPOMOCOMHbBIE
oone3nn. ComaTWyecKue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIIUTIEI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MTPODUITAKTUKN U JICUCHUS
reHeTUYeCKuX 0oJie3He. Menuko-reHeTuueckoe KOHCYIbTHUPOBaHUE. 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-Pecosckuii, H. U. BaBuios.

Tabmuupr u  cxembl: «MOHOrMOpPHIHOE  CKpEIIMBAaHWE U €ro
UTOT€HETUYECKass OCHOBa», «3aKOH pACHICIUVICHHS] U €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruOpuaHoe CKpelrBaHHE),
«IIuTomornyeckre OCHOBBI ~ JTUTHOPUIHOTO  CKpellUBaHUs», «Menosy,
«B3auMOIeNCTBUE AJUIENbHBIX T'E€HOBY», «l €HEeTHYeCKHEe KapThl pPACTEHU,
KUBOTHBIX U YelloBeKay, «l eHeTuka mosjay», «3aKOHOMEPHOCTH HaCJeI0BaHMUS,
CHEIUICHHOTO C mojiom», «KapuoTumbl ueroBeka M JKUBOTHBIX», «Buabl
M3MEHYUBOCTY, «MoaudukamonHas n3MeHIUBOCTh», «HacnenoBanue pesyc-
daktopay, «I'eneTuka rpymi KpoBu», « MyTallMOHHAsE ©3MEHYUBOCTh.

ObopynoBanue: MoAeTU-anIuIuKauuu «MOHOTHOPUIHOE CKpEIIUBAHKEY,
«Henonnoe poMmuHupoBaHuey», «JluruOpuaHoe ckpemuBanuey, «llepexpéct
XpOMOCOM», MHKPOCKON M MHKpompenapar «Jposodunay (Hopma, MyTranuu
(OopMBI KPBUTBEB U OKPACKHU TeNa), Tepdapuil «['opox moceBHOW.

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 MoauduUKaMOHHON
MU3MEHUYHMBOCTH, TOCTPOCHHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOID».

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

[Tpaktnueckas pabora No 2. «CocraBieHME M aHaJIM3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOT UM.

Cenek1us Kak Hayka M Mporecc. 3apoKICHHUE CENEKIINU U IOMECTHKALIHS.
Yuenne H. W. BaBuioBa 0 I1eHTpax MPOUCXOXJICHHS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTphl TPOUCXOXKIECHUS JOMAITHUX KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMeHHBIE METO/IbI CeJIEKIIUU. MacCOBBIN U MHIUBUIYAJIbHBIA OTOOPHI
B CEJIEKLIMH PACTEHHU M KUBOTHBIX. OLIEHKa dKCTEphepa. bim3koponcTBeHHOE
ckpemuBaHue — uUHOpuauHT. Yucrtas nuaus. CKpenuBaHUE YUCTBIX JIMHHM.
I'erepo3uc, nnu rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanéunas tubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes H
MOJIyYCHUE TMOJUIUIONIOB. JlOCTMKEHHSI CEJIEKIUM PACTCHUM, JKUBOTHBIX U
MUKpPOOPTIaHU3MOB.

buorexHonorusa Kak oTpacib IPOU3BOACTBA. ['€HHAs MHXKEHEpUs. JTarbl
co3nanusi pekomOunantHod JIHK u Tpancrennsix opranu3zmoB. Kierounas



nHxeHepus. Kinetounele  KynpTypbl. MHKpPOKIOHAIBHOE  Pa3sMHOXKEHUE
pacreruil. KIIOHMpOBaHHWE BBICOKOIIPOAYKTHBHBIX CEJIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJOTMYECKHe M 3Thyeckue npoodsiembl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JemoncTpauuu:

[Hoprpersr: H. . BaBunos, 1. 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. ®. lBanoBay, «llomumnonnus», «O0bekThl OMOTEXHOIOrNNY, «Kierounbie
KyJbTYpbl W KJIOHUpOBaHue», «KoOHCTpyupoBaHME W TIIEPEHOC TE€HOB,
XpOMOCOMM.

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

JlaGopaTopHble U MpaKTH4ecKne 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. JBosIOIHOHHAA OHOJIOTHS.

[IpennoceIKu 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 TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEpPEXOHbIE (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. MOJIEKYIISIPHO-O0MOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKHUX IMyTE€Hl y BceX
OpPraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHHS
JapBUHU3MA. J[BMKYIIME CUJIbI ABOJIONMHU BUAOB MO JlapBuHy (M30BITOUHOE



pa3MHOXXEHHE  MpHU OFPAaHMYEHHOCTH  PECYpPCOB, HeoIpeAeIEHHAS
U3MEHYUBOCTh, OOpb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

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

MukposBomonus. [lonmynauus Kkak efuHHIA BUAA U SBOIIOLUH.

JIBrkyiue cuiibl (paxTopbl) IBOJIOIMHN BUIOB B MPUPOJe. MyTalluOHHBIHI
npouecc ¥ KOMOMHATUBHAsT U3MEHYUBOCTh. [lonmynsiinoHHBIE BOJHBI U JApeid
reHoB. M3osinus u Murpanusi.

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

[IprcnocoOIEeHHOCT OpraHU3MOB KakK pe3yibTaT 3Boiouuu. [Ipumepsl
IPUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMop(O3bl U UAHOAIAIITALIUH.

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

MaxkposBomtonusi. PopMbl 3BoMOLMU: (puUmeTHYECKass, JAUBEPreHTHA,
KOHBEpIeHTHasl, napajuiesibHas. HeoOpaTuMOCTh 3BOJIIOIUH.

[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, @. Mromiep, A. H. CeBepuios.

Tabmumet w cxembl: «Pa3BuThe OpraHMYecKOro MHupa Ha 3emliey,
«3apopIlIY MO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepuxcy, «DopmMbl 00phOBI 3a
cymecTBoBanue», «EctecTBeHHBII  0TOOpPY», «MHOroobpasme COpTOB
pacTeHuny, «MHuoroobpazue TOPOJI KUBOTHBIX), «ITomyanumy,
«MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bly, «Manoagantauuny», «Oo1mas
JereHepanus», «Jlpmxkymme cuibl 3Bomounn», «Kapra-cxema wapuipyra
ITyTELIECTBUS 4. JapBunay, «bopnba 3a CYILIECTBOBAHUEY,
«IIpucrmoco0aeHHOCTh OpraHu3MoBY», «l eorpaduueckoe BUAO00OPa3OBAHHEY,
«IKONOruuecKoe BUA000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIIUSI HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPACKH,
Ha0op IJIOMOB U CeMsiH, KoJuleKuus «lIpuMepshl 3alUTHRIX TPUCIIOCOOICHUN Y
KUBOTHBIX», MOJIeTIb «OCHOBHBIE HAIIPaBJICHUS IBOJIOLUNY», 00BEMHAS MOJIEIb
«CTpoeHMEe TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX).

buoreorpadguueckas kapra Mmupa, Kouiekius «DopMbl COXPaHHOCTHU
VMCKOMAEMbIX JKUBOTHBIX M pacTeHHi», Moaenb ammmkanusa «llepekpéct
XpOMOCOMY», BJaXHble mnpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSITYIIKAY», MUKporipenapat «Jlpo3oduna» (Hopma, MmyTranuu GopMbl KPbLIHEB U
OKpPACKH Telna).



JlabopaTropHble U MPpaAKTH4YeCKUe PA0OThI:

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 KM3HM HA 3em.ie.

JloHayuHble MpEICTABICHUS O 3apPOXKJICHUM KWU3HU. HaydHble TUMOTE3bI
BO3HMKHOBEHUSI KW3HU Ha 3emiie: aOuOoreHe3 U MaHCHEpMUs. XHUMHUYECKas
ABOMIOLMS. AOMOTEHHBIH CUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTraHUYECKUX.
DKCIEPUMEHTAIbHOE TOJTBEPKICHUE XUMHUYECKOW 5BoOIMU. HauvanbHbie
aTanbl Ouosnormdyeckor spomronuu. I['mnoresa PHK-mupa. dopmupoBanue
MEMOpPAaHHBIX CTPYKTYP M BO3ZHHMKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKU U UX
sBOMIOLHS. POPMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie Mo 3pam U nepuojaM. Karapxeit. Apxelickas u
nporepo3oiickass 3pbl. [laneo3olickas 3pa W €€ MNepUOAbl: KEMOPHIICKUM,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHH.

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

KaliHo3oiickass spa W €€ TepuoJbl: NaJICOr€HOBBIA, HEOICHOBBIM,
AHTPOINOT€H OBBIM.

XapakTepuCTUKA KJIIMMATA U T€OJIOTHYECKUX MPo1eccoB. OCHOBHBIE 3TaIlbI
ABOJIIOIIMU PACTUTEIBHOTO U KUBOTHOTO MUpPA. ApoMOp(o3bl y pacTeHHil u
KUBOTHBIX. [losiBlIeHUE, paciiBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaxeHue 3BOIonru. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIbI OPraHU3MOB.

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

JBwxymue  cunbl  (dakTopel)  aHTpomnoreHe3a.  HacnencrtBenHas
U3MEHUMBOCTh M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HU,
W3rOTOBJICHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaJWM W BETBH OHBOJIOLMHU 4YEJIOBEKA: AaBCTPAJIOMUTEKH,
Uenosek yMenbld, YenoBek MNpAMOXOAAIINM, YenoBEK HEaHIEPTAIbCKUU,
UYenosek pasymHbid. Haxonkn MCKOmaeMbIX OCTaTKOB, BPEMs CYLIECTBOBAHUS,
o0JacTh pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pPAchl:  E€BPONEOMIHAS
(eBpaszuiickasi), HErpo-aBCTpaJioMJHAas (SKBAaTOpHalbHAasi), MOHIOJIOMHAS
(a3uarcko-amMepuKaHckas). YepTbl MPUCIOCOOJIGHHOCTH  MpeAcTaBUTENeH



YEJIOBEYECKUX PaC K YCIOBUSM CYIIECTBOBaHMS. EAMHCTBO 4eIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

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

Tabmunel u cxembl: «Bo3aukHoBenne CoJHEUHOM cHCTEMbI», «Pa3BuTie
opraHuyeckoro wmmupa», «PacturenbHas kieTka», <«KuBOTHasi KIeTKay,
«IIpokapuoruueckas kieTka», «COBpeMeHHasl CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa MAJCOHTOJIOTUYECKNX HAXOJOK TMPEIKOB
COBPEMEHHOI0 YeJoBeKay, «JpeBHenmue moany», «/Ipesaue moan», «llepebie
COBpPEMEHHBIE JTIOJIN», «HeToBeUecKHe pach».

O6opynoBanue: Mymspku — «lIpoucxoxknenue  denoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTablla, KPOMAHbOHIIA), CICHKH 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. «/3ydeHue UCKOMAEMbIX OCTaTKOB pacTEHUI
U KUBOTHBIX B KOJUICKIIUSIX.

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

Tema 3. Opranu3msl U OKPYyKAKIIAs cCpeaa.

OKOJOrusl Kak Hayka. 3aJa4yd M pa3liesibl  dKOJOTWu. MeTobl
AKOJIOTUYECKUX UCCIEA0BAHNN. JKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJoBeKa.

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

Okonornyeckue ¢akropbl. Kiaccudukarus sKoIOru4ecKux (HakTOpOB:
abnotnyeckre, OMOTHUYECKHE W AaHTPOMNOreHHbIE. JleHCTBHE HSKOIOTMYECKUX
(aKkTOpOB HAa OPTraHU3MBI.

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

buotnueckue  Qaktoppl. Buasl  OMOTHMYECKHMX  B3aMMOJIECHCTBUIA:
KOHKYPEHLIMS, XHUIIHUYEeCTBO, cuMOMO3 U ero ¢Gopmbl. Ilapasutusm,
KOOTIepalus, MyTyain3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTRBO).



AMeHcanu3M, HEeUTpanu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJEHUCTBUI Jis
CYLIECTBOBAHUSI OPraHU3MOB B IPUPOIAHBIX COOOIIECT BaX.

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: kapra «lIpupognsie 30861 3eminy», «Cpeabl oOuTaHus
opranu3zMoBy, «®oronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH TOMYJISIuU HHPy30puu-Tyhenskny, «[lumensie menm.

JlabopaTopHble U MPaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdosoruueckre 0COOCHHOCTH 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.

CooOurecTBO OpraHu3MoB — OuoLeH03. CTpyKTypbl OMOIIEHO3a: BUA0BAs,
IpOCTpaHCTBEHHAas, Tpoduueckas (muuieBas). Bunbi-nomunantel. CBsi3u B
ouoLeHo3e.

DKOJIOTUYECKHE CHUCTeMBbI (dKocucTeMbl). [loHsiTHe 00 »KOcHCTeME U
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBHI JKOCHCTEMBI: TMPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB M MOTOK JSHEPruM B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IHileBbIe LIeTTH U
cetu. OCHOBHBIE TIOKa3aTelIM DSKOCHUCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTUYECKUE MHUPAMUJIbI: TPOAYKIIMU, YUCIEHHOCTH, 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 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. W. Bepuaackoro o 6uocdepe. ['panuiipl, cocraB U CTPYKTypa
ouochepsl. Kupoe BemiectBo U ero (ynkiuu. Ocod0eHHocTH Ouochephl Kak
rio0anbHOM 3KOCHUCTEMBI. J[MHaMHUYeckoe paBHOBECHME W OOpaTHasi CBs3b B
ouocdepe.



KpyroBopoTsl BemecTs M OHOr€OXHMMHYECKHE LHUKIBI 3IIEMEHTOB
(yrnepona, azota). 3o0HaAIbHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

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

CocymecTBoBaHue IPUPOJIBI 17} YEJI0BEYECTBA. 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 MIMPOKOIMCTBEHHOTO  JIecay,
«9KocucTtemMa XBOWHOro Jeca», «buoleHO3 BogoEMay, «ATPOLIEHO3,
«lIpumepHble aHTPONOTEHHBIE BO3ACHCTBHS HAa IpUpPONY», «Baxuenmmne
VMCTOYHUKH 3arpsi3HEHUs BO3yXa M T'PYHTOBBIX Bom», «[louBa — BakHeilmas
cocraBisiomas ouocdeps», «DakTopel Aerpagauuu nouB», «llapHUKOBBIN
abdexT», «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUs Ouochepbl», «OOmas
CTpyKTypa O6uochepnl», «Pacnpoctpanenue xu3Hu B onocdepe», «O30HOBBIN
sKkpaH ouocdeps», «KpyroBopot yriaepona B 6uochepe», «KpyroBopor azora B
IPUPOIE.

O6opynoBanue: MOIeNb-anIuIMKalKsa « TUMIUUHbIe OMOIIEHO3BI», repbapuit
«PacturenpHble  cooOmiecTBa», Koiekuum — «buorenos», «Bpemurenu
BOKHEUIIINX CEIbCKOXO3IUCTBEHHBIX KYIbTYp», TepOapuri U KOJUICKIIUU
pacTeHil W JKUBOTHBIX, TPUHAJIEKAIINE K PAa3HBIM IKOJIOTHYECKUM TPYIIam
onHoro Buaa, KpacHas knura Poccuiickoii @enepaunn, H300paKeHU
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 OOYyYalOUIMMHUCS MPOrpaMM CpPEIHETO 00IIero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType ITMYHOCTHBIX PE3YNbTATOB OCBOEHUs npeamera «buomorus»
BBIJICTICHBI  CIIEAYIOIIME  COCTaBISIOLIME:  OCO3HAHUE  OOY4YaIOUIUMUCS
POCCHUHCKON TPaXAAHCKOM HIEHTUYHOCTH — TOTOBHOCTM 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  OOYyYaroUIuXxcs
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 MpenmMera «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  IpOIlecCaM  CaMOIIO3HaHMS,
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€IWI0 W TPaguUusM MHOTOHAMOHAJIBHOIO Hapozaa
Poccuiickont @enepanuu, MpUpoIe U OKPYKAIOIIEN CPEIE.

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



pealii3alMi OCHOBHBIX HaIlpaBJIEHUI BOCIHUTATEIBHON NE€ATEIbHOCTH, B TOM
YHUCJIE 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;

TFOTOBHOCTh K COBMECTHON TBOPYECKOM JMEATENbHOCTH MPU CO3IaHUU
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 €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOKICHHUSIMU, KyIbTYPHBIMH [ICHHOCTSIMU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJHEHUS
y4eOHBIX, MO3HABAaTEIbHBIX M HCCIECAOBATEIbCKUX 3a7ad, YBAKUTEIbHOIO
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 HApOJIy, UyBCTBA OTBETCTBEHHOCTH IEPE]
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, CIOPTE, 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 yoexJ€HHOCTh, TOTOBHOCTh K CIYXEHMIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHUE JYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHUS,
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 KU3HHU B COOTBET CTBUU 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 peain3alusi 3A0pOBOTO M 0Oe30macHOro obpasa >KU3HU
(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;

MOHMMAaHUE IIEHHOCTH TMPaBWI WHIWBUAYAJIbHOTO W KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEJCHUSI B CHUTYalUSIX, YIPOXKAIOUIUX 3J0POBBI0O U KU3HU
JIIOJIEH;

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPYAO0It00HE;

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

UHTEpPEC K pa3iuuHbiM cdepaM NpoPecCHOHATBHON JesTEeNbHOCTH,
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 I1EJIECOO0pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUHHUKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHUS;



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

OCO3HAaHME IJI00aTbHOrO XapakTepa HKOJIOTMUYECKUX MpoOJieM U MyTed 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 PAaBHOBECHS B DKOCHCTEMax, OXpaHy BHIOB,
IKOCUCTEM, Orochepsl);

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

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

8) HEeHHOCTH HAYYHOr' 0 NO3HAHUS:

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 CPeICTBa
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
OMOTEXHOJOTUWA, CIOCOOHBIX peliarb PeCypcHble MPOOJEMbl  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, HUCIHOJIbB3YyEMBIX 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 TOJTYUYE€HUSI 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 MHIUBUIYAIbHO 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  Ipenmera
«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, MPOILECC, CUCTeMa, HAy4HbIM (hakT, MPUHLHUII, THIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HUCCIelOBaHWEe, HAOIIOJEHUE, HU3MEPEHHE,
OKCIIEPUMEHT U JPYIrux), YHUBEpCAJIbHbIE  y4yeOHblE  JIEHWCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYJSTUBHBIE), O0ECIEYMBAIOIINE
dbopmupoBanue (QyHKIIMOHAILHOM T'PaMOTHOCTH M COLUATBLHOM KOMIIETCHIIMU
OOyJaroImuXCs, CIOCOOHOCTh OOYYaIONMUXCSl  HMCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS W  YHUBEpCAJIbHbBIC
y4eOHBIE IEHCTBUA B MO3HABATEIHLHONW U COITUATIBHON MTPAKTHUKE.

MeranpeMeTHbIE PE3YJIbTaThl OCBOEHUS MPOrpPaMMbl CPEIHETO OOIIEro
00pa30oBaHUs OKHBI OTPAXKATh:

OBiageHne  yHMBePCAJIBHBIMH  YYeOHBIMH  TO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:



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

UCIOJIb30BaTh MPU OCBOEHUM 3HAHMM NPHUEMBI JIOTHUECKOTO MBIILICHUS
(aHanmu3a, CHUHTE3a, CpaBHEHUs, KilaccuPuKauuu, OO0OOLIEHUs), PACKPBIBATh
CMBIC OWOJIOTUYECKMX MOHATUNA (BBIIEISATh HX XapaKTepHble NPU3HAKH,
YCTAHABJIMBATh CBSI3U C IPYTUMHU MOHATUAMM);

ONpEAENATh LEAN JEATEIbHOCTH, 3a/JaBas IapaMeTpbl U 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
aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B PacCMaTPUBAEMBIX
ABIICHUSIX, (DOPMYJIUPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

NPUMEHATh  CXEMHO-MOJENbHBIE  CpPEACTBA  JUIsl  IPEICTABICHUS
CYLIECTBEHHBIX CBSI3€il U OTHOLIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakXke TMPOTHBOPEYMH PA3HOTO POJA, BBIABIECHHBIX B  Pa3JIMYHBIX
UH(OPMAIIMOHHBIX UCTOYHHKAX;

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

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pE3yNbTATOB LIENSM, OLIEHUBATh PUCKH MOCIEICTBUN IEATEIbHOCTH;

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-HCCIIEOBATEIbLCKOM U MPOEKTHOM
JESTeNbHOCTH, HAaBBIKAMHM  pa3pelieHus mpoOieM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOAOB PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOJ0B MO3HAHNUS;

UCIIOJIb30BaTh PA3JMYHbIE BUJIBI ACSITEIBHOCTU IO MOJYYEHUIO 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 (POPMYJIHMPOBATH COOCTBEHHBIE 337aul B 00pa3oBaTebHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TPUINHHO-CIICICTBEHHBIC CBSI3U W aKTyaJH3UpOBaTh 3a/aauy,
BBIJIBUraTh TUIOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JUIsl J10Ka3aTeIbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU PEILICHUS;

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

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATH II€JICHANPABICHHBIN MOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
NeHCTBUS B MPOPECCUOHATILHYIO CPEY;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

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

3) padora ¢ uHpopmanmei:

OPUEHTHUPOBATbCS B PA3JIMYHBIX MCTOYHMKAX HHpopMauuu (TeKcre
y4e0HOro mocoOusi, Hay4yHO-TIONMYJSIPHOW  JIUTEpaType, OHOJIOTrHYECKUX
CIIOBapsAX M CIPAaBOUYHMKAaX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHere),
aHaTM3UPOBaTh MHGPOPMAIUIO PA3UYHBIX BUAOB U (OpPM TMpencTaBICHHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METO/bI IIPU MOUCKE U
orObope Ouosornyecko HWHQPOpMaIMK, HEOOXOAUMOW JJIsi  BBIMOJHEHUS
y4eOHBIX 33]1a4;

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

CaMOCTOATEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpMY IpenCcTaBICHUS
Oouwonormdyeckoii wHMOpMaruu (cXembl, TpaduKku, gUATPAaMMBbI, TaOJHIIb,
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 NIPEeoOpa3oBbIBaTh  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, aKTHBHO
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
NO3ULMHI JPYTUX YYACTHUKOB JINAJIOra WiIH JAUCKYCCHH);

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

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJIEHCTBHUS, 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 W HWCIOJNb30BaTh  IPEUMYIIECTBA  KOMAHAHOM 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 BO3MOXKHOCTEHN Ka)0ro 4jeHa KOJIJIEKTHUBA;

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

OLICHMBAaTh KAadyeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4aCTHHKA KOMAHJIBI B
OOIIMii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

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

OCYILECTBJIATh IO3UTHUBHOE CTPATETHMYECKOE IIOBEACHUE B Pa3IMYHBIX
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 OMOJIOTMYECKUX 3HAHUW IIEJIEBBIE M CMBICIOBbBIC
YCTAaHOBKHM B CBOMX JEHCTBUAX U MOCTYIKAaX IO OTHOILIEHUIO K KUBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ IMO3HABATEIBHYIO  JAESITENbHOCTb,
BBISIBIISITh MPOOJIEMBI, CTaBUTh M (OpMYIUpoBaTh COOCTBEHHBIE 3a7aud B
00pa30BaTEIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYalUAX;

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

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paclupaATh  paMKd ~ y4eOHOro  mpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

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

OLICHUBATh MPUOOPETEHHBIN OIBIT;

COcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHHUIO IIMPOKOM 3pyIuLIMU B
pasHbIX 00JIACTSAX 3HAHMM, MOCTOSHHO MOBBIINIATH CBOM 0Opa3oBaTENIbHBIN 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 JIEUCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3YyIbTaTOB M
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, BHUILI 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 M HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
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 (CaMoOperyJsiusi), ypOBHEBas OpraHu3alus >KHUBbIX
CUCTEM, CaMOBOCIIPOM3BE/ICHUE (penponykius), HAaCJIEACTBEHHOCTb,
U3MEHUYHMBOCTD, POCT U PA3BUTHE;

YMEHHE Hu3JIaraTb OHOJOTMYECKHME TEOpUHU (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOrMa MOJEKyJasipHoW Ouonorum), 3akoHsl (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 OMOJIOrMH : HAOII0eHUE
Y OIMCAHME KUBBIX CHCTEM, IPOLIECCOB U SBJICHHM, OPraHu3alys U MPOBEICHNE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBUKEHUE TUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHITUH, 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 MPEBpAICHUS SHEPTUH 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 SIBJICHUH, JJISl IPUHATHUS MPAKTUYECKUX PENIEHUN B IOBCEIHEBHOM
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 COBPEMEHHOW OWOJOTMM M OMOTEXHOJOTHUN JJIS PallMOHAIILHOTO
PUPOJIONIOJIH30BAHUS;

YMEHHE peliaTh D3JIEMEHTApHbIE TEHETHYCCKHE 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBaHME, CIEMJICHHOE HACJEIOBaHUE, COCTABISATH CXEMBI
MOHOTHOPUTHOTO CKPEIIMBAHUS JIJISl IPEACKA3aHUsI HACIEIOBAaHUS TIPU3HAKOB Y
OpPraHU3MOB;

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

YMCHHE KPUTHYECCKH OICHUBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3IMyYHbBIX 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,
0000mas Ouonormdeckyro HWH(OpPMAIMI0O ©3 HECKOJbKHX HMCTOYHHUKOB,
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
HAyYHOTO 3HAHUS ECTCCTBCHHBIX HayK, B (OPMUPOBAHHH COBPEMCHHOM
€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 COACpPKAHWE OMOJIOTHYCCKUX TEPMHUHOB W TIOHSITHIA:
BUJI, TOMYJAIUS, TEHO(POHA, OBOJIOLUMS, JBIXKYIIUE CHIbl ((aKTOPHhI)
ABOJTIOTIHH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB, BUI000pa30BaHUE,
AKOJIOrHYecKue (PakTophl, IKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI,
MY MTATAHUS, YKOJIOTHYeCKas mupamMuia, Onoreonenos, onocdepa;

YMEHHE u3JaraTb OWOJIOTUYECKHE TEOpHH (PBOJIOLMOHHAs Teopusi Y.
JlapBuHa, CHUHTETUYECKas TEOpUsl DBOJIOLMU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactea K. M. bapa, uepenoBaHus I1aBHBIX HANpaBICHUN U
nyreit sBomonnu A. H. CeseprioBa, yuenust o ouochepe B. . Bepuasackoro),
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,  BBIABIDKCHHWE  TUIIOTE3bI,  BBHISBICHHUE
3aBHUCHUMOCTH MEXIY HCCICAYEMbIMU BEIMYMHAMH, OOBSICHEHUE TOTY4EHHBIX



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

YMEHHUE BBIACIATH CYIIECTBEHHbIE MPHU3HAKH CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHJOB, MONYJISUUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoIeHO30B U JKOCHCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEICTBEHHOU
U3MEHUYHMBOCTH, €CTECTBEHHOIO otbopa, BUJI000pa30BaHus,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB, JIEHCTBUS HKOJIOTUYECKUX (PaKTOPOB 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 SIBJICHUM, I IPUHATHUS NMPAKTUYECKUX PELICHNN B IOBCEAHEBHOU
KHU3HU C LEJIbI0 0OecredeHus] Oe30MacHOCTU CBOETO 3/I0pOBbS M 30pPOBbs
OKpYXaloUIUX JIIOACH, COONIOACHUS HOPM TI'pPaMOTHOIO IIOBEJCHHS B
OKpYXarolerd MPUPOTHON cpefie, TOHNMaHNuEe HEOOXOIUMOCTH HCIIOIb30BaAHUS
JNOCTHKEHUI COBPEMEHHOMI ouonoruu JUISL paloOHAIBHOT O
MPUPOAOIIOIb30BAHUS;

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

YMEHHE BBINOJIHATH J1a00paTOPHbIE U MPAKTUUYECKUE pabOThI, COOIOATH
paBuiia pu padoTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OIICHWBAaTh W WHTEPIPETUPOBATH HH(OPMAIHIO
OHMOJIOTMYECKOT0 COJACPXkaHMsI, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIC 3HAHHS U3
pa3IMyYHbBIX HMCTOYHUKOB (CpelcTBa MaccoBOW HMH(pOpPMALMM, HAy4HO-
HOIYJIIPHBIE ~ MaTe€pualbl), pPacCMaTpUBaTh IJI00ATBHBIE  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 KIIACC
KosauuyecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne n/m P Konrtpoubnsie | IIpakTnyeckue (ugp )
NMPOrpamMMmel Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
! bronorns kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M KX OpraHU3aIus 1 Bubmmorexa [IOK
P B https://m.edso0.ru/7f41c292
bubmmoreka [IOK
3 Xu i 8 1
MHUYECKHI COCTAB U CTPOCHHUE KICTKU httos://m.edsoo.ru/7f41c292
bu6moreka [JOK
4 XK 6
VSHEACHTEIRHOCTE IICTICN https://m.edsoo0.ru/7f41c292
5 Pa3sMHOXeHNE 1 HTHAUBUAYAJTbHOE Pa3BUTHE 5 1 bubmmorexa [{OK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacneacTBeHHOCTh M U3MEHUYHMBOCTh 3 15 bubmoTteka [JOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenekuust opranu3MoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
but6moreka [JOK
8 Pesepsiioe Bpems ! https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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

11 KITACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBanue a3/1€J10B U TEM 101 OBbIC
Ne i/ P Konrtpoubnbie | IIpakTHyeckue (mupp )
NPOrpaMMmsl Bcero oOpa3oBare/bHbIC
padoThl padoThbI
pecypchl
bu6moreka I[IOK
1 1
BOMOUHMORHAS GHONOr kS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 9 05 bubmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
3 0] 5 1
PrafisMyl i OKpysraiotas cpena https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U 3KOJIOTUYECKUE CUCTEMBI 9 bubmiorexa TIIOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
t 34 0 2.5

I[TPOIT'PAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoasbnbie | IlpakTHu4yeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTtoanl MO3HaHUA )KUBOM
onpl. [Ipa eckas pabora
2 ;}zpip«II/lITnonli,;ii?meK Z3IJ)II/IIIHTLIX 1 0.5 bubmmorexa IIOK
) P ' https://m.eds00.ru/863e6122
METOJIOB MTPH U3YICHUHU
OMOJOTUYECKUX 00BEKTOBY
3 buonorunueckue cucTeMsl, 1 bu6moreka [JOK
MPOLIECCHI U X U3YUEHUE https://m.edso00.ru/863e6564
4 XUMUYECKUM COCTaB KJIETKH. 1 bu6mmoreka [JOK
Bona n MuHepanbHbIE COH https://m.edso0.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubmmorexa [IOK
0enKoB https://m.edsoo0.ru/863e6b72
depMeHTb — OUOJIOrHYECcKHe
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 05 bubmotexa [JOK
KaTaJIMTHICCKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEepe aMHIIa3hI
WJIM KaTajas3bl)»



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

bu6moreka [JOK

! Yrmesomst. Jinmas: https://m.edso0.ru/863e6870
bu6moreka [JOK
8 Hyxsentosbie KHCIOTbL AT https://m.edsoo.ru/863e6d5¢c
9 Hcropust 1 METOBI U3yUdEHUS bubmmorexa [IOK
kietku. Knerognas reopus https://m.edso00.ru/863e6e88
10 Krnerka kak 1enoctHas )xuBas
cucrema
CrpoeHnue 3yKkapuoTH4ECKOM
kietku. Jlaboparopuas padora Ne
2 «M3yuenue cTpoeHus KIeTOK bubmuoreka LIOK
11 pacTeHu, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii o7 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIMpenaparax u ux
OIMCaHUEe»
bu6mmoreka [JOK
12 OBMeH BeIECTS HIK METab0MH3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dotocimres. Xemocnutires https://m.edso00.ru/863e7¢98
. bubmmorexka LIOK
14 duepreTucckuii 00men https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KIETKU.
Jlenenne kiaeTKu. MUTO3.
15 Jlabopatopnas padora Ne 3 05 bubmotexa [JOK

«Habmonenrne MUTO3a B KJIETKax
KOHYHMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOTpernapaTax»

https://m.edsoo0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 Buocunte3 Oenka. Peakius bubmoteka [JOK
MAaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 T —
pancaNs — buocunTes beria https://m.edso0.ru/863e796e
18 Hexknetounsie ¢GopMbl )KU3HU — bubmmorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
DopMbI pa3MHOXKEHHS
19 OO AHIAMOE https://m.edso00.ru/863e81b6
P https://m.edsoo.ru/863e831e
bu6nmunoreka [JOK
20 Meii
eHos https://m.edso0.ru/863e7f4a
ObpazoBaHue U pa3BUTHE
TTOJIOBBIX KJIETOK.
21 OmnonorBopenue. Jlaboparopuast 05 bubmotexa [JOK
pabota Ne 4 «M3yuenue cTpoeHus ' https://m.edso0.ru/863e81b6
MTOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOMpenapaTax»
9 WNHauBuayanbHOE pa3BUTHE bubmmorexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJICICTBEHHOCTH U bu6amorexa [IOK
a https://m.edso0.ru/863e86f2
MU3MEHYHBOCTH
3aKOHOMEPHOCTH HACIETOBAHUS
24 npu3HakoB. MoHoruGpuanoe bubmorexa [TOK
P ] A https://m.eds00.ru/863e8878
CKpEIIMBaHUE
o5 JIuruOpuIHOE CKpEIIUBaHUE. bubmorexa [IOK

3aK0H HE3aBUCUMOI'O

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaCJICAOBaHUS IIPU3HAKOB

26

CuenneHHoe Hacieq0BaHUE
npu3HakoB. JJabopaTopHas paboTa
Ne 5 «M3yuenue pe3ynpTaToB
MOHOTHOPHUHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y
Jp0o30(HIIBI HA TOTOBBIX
MUKpOMpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

27

I'enernka mona. HaciemoBanue
MPU3HAKOB, CIETVICHHBIX C ITOJIOM

bu6moreka [JOK
https://m.edso00.ru/863e8c60

28

H3MeHYnBOCTb.
Henacnencrsennas
W3MEHYHMBOCTB. JlJabopaTopHas
pabota Ne 6. M3yuenue
MOJIH(PUKAIIMOHH 0¥
M3MEHUYHMBOCTHU, TOCTPOCHUE
BAapUALIMOHHOTO PsAJa U
BAPUALIMOHHOM KPUBOW»

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHast ©3MEHUHUBOCTD.
JlabopaTopHas pabora Ne 7.
«AHanu3 MyTauui y 1po30QpHiibl
Ha TOTOBBIX MHUKPOIIpEnapaTax»»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneruka dyenoBeka

bu6mmnoreka [JOK
https://m.edso00.ru/863e8d78

31

PesepBHbIii ypok. O6001IeHIE 110
teme «HacreacTBeHHOCTD U
W3MEHYMBOCTH OPTaHU3MOBY



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bu6moreka [JOK

32 Cenekuus Kak Hayka u npouece L https://m.edso00.ru/863e9214
33 MeTtoabl U JOCTHKEHUS CEJIEKIINU 1 bu6moreka [JOK
pacTeHUI U )KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHosorus kak oTpacib 1 bubmotexa [JOK
MIPOU3BO/CTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

11 KITACC

Kosn4yecTrBo 4yacoB DJIeKTPOHHbBIE
Ne Hara undposBbie
Tema ypoka KonrTpoasbnbie | IIpakTHyeckue
n/n Bcero H3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThbI
pecypchbl
1 DBOJIOLHNS U METOJIBI €€ N3yUeHUs 1 brbmorexa [TOK
t A i https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus 1 bu6immorexa IIOK
IpeACTaBIeHUN 00 IBOJIOLUN https://m.eds00.ru/863e9570
bu6nmunoreka [JOK
3 M 1
FRPOSBOIOTIHE https://m.edsoo.ru/863e9cle
[Tonmynsius Kaxk 3JieMeHTapHas
€MHUIA BUJIA U DBOJIIOLIUH.
4 HI;60 I;TO Hle[m aboTa ;0 1 1 0.5 bubmmorexa [IOK
patoprai p ) ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 11O
MOP(OIIOTUYECKOMY KPUTEPHIO»
5 JIBrxymme cuibl (3J1IeMeHTapHbIe 1 bubmmorexa [IOK
(hakTOpBI) IBOJTIOITUU https://m.edso00.ru/863e9da4
5 EcTtecTBeHHBI 0TOOp U €ro 1 bubmmorexa [IOK
dhopMbI https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLINN:
IPUCIOCOOJIEHHOCTh OPraHU3MOB
7 Y BUJI000pa30BaHuUE. 1 05 bubmotexa [JOK
JTaGoparopuas padora Ne 2 ' https://m.edsoo.ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma U €€ OTHOCUTEILHOI0



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

XapakTepar»

Hamnpasnenus u mytu

bu6mmoreka [JOK

8 MaKpO3BOJIIOIINU https://m.edso00.ru/863e9cle

9 HeobpaTtuMocTs 3BOMOIINHN

10 Hcropus xku3Hu Ha 3eMie U
METOABI €€ U3yUeHUs

11 ['unoTre3sl MPOUCXOKIEHUS KU3HU bubmmoreka [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButne xu3Hu Ha 3emiie 1Mo bubmoteka [JOK

12
3paMm U mepuoaam https://m.edso0.ru/863ea6be
OcCHOBHbIE 3Talbl 3BOIOLHUH
PAaCTUTEIBHOTO U )KUBOTHOI'O

13 mupa. [Ipaktnueckas padorta Ne 1 05 bubmuorexa IIOK
«M3ydeHne ncKomnaeMblx OCTaTKOB https://m.edso0.ru/863ea8hc
pPacCTEHHI U )KUBOTHBIX B
KOJUIEKITUSX)

14 CoBpeMeHHas cucreMa bubmotexa [JOK
OpPraHU4eCcKOro Mupa https://m.edso0.ru/863ea48e
DBOIIOLUS YEIOBEKA bubmioreka [IOK

15
(aHTpOIIOreHes) https://m.edsoo.ru/863eac2c
JBmxymme cuiibl ((hakTopbl) bubmotexa [JOK

16
AHTpPOINOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IUU 3BOJIOLUU
YesoBeKa

18 YenoBeueckue pachl U IPUPOAHBIE bubmotexa [JOK

aJanrTannmy 4€JI0BCKa

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

PesepBHblii ypok. O6001ICHHE 11O

19 TeMe «Bo3HUKHOBEHUE 1
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHs KaK HayKa
21 Cpensl obutanus u bubmotexa [JOK
AKOJIOTHYECKUE (PaKTOPHI https://m.edsoo.ru/863eafec
Abuoruueckue GpaKTopsl.
JlaGoparopHas pabora Ne 3.
«Mopdonoruueckue 0CoOOEHHOCTH
22 pacTeHHid U3 pa3HBIX MECT 0.5 bu6amorexa [IOK
https://m.edsoo.ru/863ebl0e
oburtanus». JlabopatopHas pabora
No 4. «Bnusitnue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICyCay
bu6mmoreka [JOK
23 buomiieckie GakTope! https://m.edso00.ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKH
nomyJsiiuu. [Tpaktudaeckas
24 pabota Ne 2 «ITogcuéT miuoTHOCTH 0.5
MOMYJISIIIUNA Pa3HbBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubmuorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOrHYECKHUE CHUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE ITOKa3aTEIN
bu6moreka [JOK
27 AKOCHUCTEMBI. DKOJIOTHYECKHE

nupamubl. CBOWCTBA 9KOCUCTEM.

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Cykueccust

28 IIpupoansie 3KOCHCTEMBI 1

29 AHTpPONOIr€HHBIE SKOCUCTEMBI 1

30 buocdepa — riobanbHas 1 bubmmoteka LIOK
IKOCHCTEMA 3EMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEpPHOCTHU CYIIECTBOBAHUS 1 bubmotexa [JOK
ounocdepor https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 Cocy1ecTBOBaHHUE MPUPOBI U 1 bubmotexa [JOK
YeJI0BE4ECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok. O6001meHNe

34 Ttembl «Co001IecTBa 1 1
AKOJIOTHYECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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