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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
ompeneeHus] MOAX0A0B K (hOPMHUPOBAHUIO COACPIKAHUSA Y4EOHOTO TpeaMeTa
«buonorus» cocraBunM: KoHuenrtyanbHble nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, pPe3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
[esIX W TPHUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpeaHero oo6bmiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke
MTOJIOXKEHUS O creruprKe OMOI0THH, €€ 3HAYCHNN B TIO3HAHUY KHBOW MPUPOIBI
U 00ecreueHuu CYIIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENIeHbl OCHOBHbIE (YHKIIMHU MPOTPAMMBI IO
OuoJIOruu U €€ CTPYKTypA.

[Iporpamma mo Owuosioruu Aa€t TpeACTaBICHHE O IeNsX, 00 oOIei
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIONIMXCS CPEJICTBAMU
yueOHOoro mnpenmera «buomorus», ompeaenser oO0sg3aTENbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHue To0 pas3feiaM U TeMawm,
PEKOMEHIYeMYIO0 TIOCJEIOBATEIbHOCTh HW3YYEHHS YYEeOHOro Marepuaia ¢
y9€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3CH,  JIOTHKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarommuXxcs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM WU TIPEIMETHBIM pe3yibTaTaM
oOydyeHus: B (POPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHON
NeATEeIbHOCTU/Y4eOHbIX JEeUCTBUN OO0yYaromMXcsl MO0 OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorum (10-11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHHM OHWOJIOTHH, Oyiaromaps
yeMy B HEH TIpOCMaTpUBaeTCS HAMPaBICHHOCTh Ha pPa3BUTHE 3HAHUH,
CBS3aHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPHWEHTAIMA  JIMYHOCTH,  DKOJOTHYECKOTO  MBIIIICHUS,
MPEACTABICHU O 370pOBOM 00pasze XU3HU U OEpeKHBIM OTHOIICHHEM K
OKpyKaromen npuponHon cpeae. Iloaromy Hapsgy €  U3y4YEHHUEM
0011160UO0JIOTUYECKUX TEOPHM, a TaKKe 3HAHUM O CTPOCHHUM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OWMOJIOTHU YAEJIEHO BHHUMAHHUE WCIIOJIb30BAHUIO TOJYYCHHBIX
3HAHWH B TIOBCETHCBHOM JKU3HM JIJIS PEIICHUSI MPUKIIATHBIX 3a/1a4, B TOM YHCJIE:
npoQUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00J€BaHUW  YEJIOBEKa,  MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU



1[eJ1eCO00pa3HOr0 TMOBEJEHUS B OKpYXalollled NpUPOJHON cpelle, aHalu3a
BJIUSIHUS XO3UCTBEHHON JESATEIBHOCTU YEJIOBEKA Ha COCTOSTHUE NMPUPOJHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHUMaHUA K  MOPUKIATHOMN
HampaBJICHHOCTH  y4yeOHOoro  mpeaMera  «buosorus»  MpOJUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIICUEHUsI YCIOBHUM NIl PEIICHHs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady IIKOJIbBHOTO OHOJIOTHYECKOTO OOpa3oBaHUs, KOTOpas Mpernoiaraet
dbopMupoBaHre y 00YJArONTUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHHUMAET Ba)XKHOE
mecto. OHa obecnieurBaeT GOpMHUPOBAHUE Y OO0YUYaAIOIMIUXCS MPEJCTABICHUN O
HAy4YHOU KapTUHE MUPA, pacupsieT U 0000IIaeT 3HaHUS O KUBOU MpuUpojie, e€
OTJINYUTEINIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
YCIOBUSL JUJIsi: TO3HAHUSI 3aKOHOB KUBOW MpUPOABI, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HaBBIKOB 3JI0POBOr0 M Oe30macHoro obpasa
KU3HU, DSKOJOTMYECKOTO MBIIIJIEHUS, LEHHOCTHOTO OTHOIIEHUS K JKUBOU
IPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNIOTMS  MMEET  Takke JUIA  PEHICHUS
BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJa4 CPEeAHEro oO0miero oopa3oBaHwUs,
colpaiu3anuu oodyvaromuxcs. M3ydenue Ouosnoruu oOecrieunBaeT YCIOBHS
TSt dbopmupoBaHus MHTEJUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(QOPMAITMOHHBIX  HABBIKOB, JACTETUYECKON  KyJbTYpbl, CIIOCOOCTBYET
WHTETpalu OUOJOTUYECKUX 3HAHUMN C MPEJICTABICHUSIMHU U3 IPYTUX YUEOHBIX
MpeaMeTOB, B 4YacCTHOCTH, GuU3MKH, XuMuu u reorpadguu. HazpaHHbie
MOJIOKEHUSI O TpeHa3HAYeHUH y4eOHOro mpenMera «buoyorHs» COCTaBUIH
OCHOBY JUIsl OTPENENICHHS TOJIXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
COJIep>KaHMsl, MPEACTABICHHOIO B IpOrpaMMe 1Mo OMOJIOTHH.

Ot60p coaepxkanusi yueOHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
OCYHIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaroniuecss JOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUUMBIC JIJIS
dbopmupoBaHus O0OIIEH KyJIbTYPBI, OMPEICISAIONIUE aJCKBATHOE TOBEICHUE
YyeJIoBeKa B OKpY’Karollel MpUpoaHON cpejie, BOCTpeOOBaHHBIE B TTIOBCEIHEBHOM
KU3HU U MPAKTUYECKON JesaTebHoCcTh. Oco00e MECTO B ATOM CHUCTEME 3HAHUM
3aHUMAIOT DJIEMEHThl ~ COAEpKaHUs, KOTOpbIE CIYKaT OCHOBOM IS
dbopMHupOBaHUS TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa M IEHHOCTHBIX OPHUEHTAIUAX JUYHOCTH, CHOCOOCTBYIOIIMX
ryMaHu3aIuu OM0JIOrHYecKoro o0pa3oBaHusl.

CtpyKTypupOBaHHE COJIepXKaHUsI y4eOHOro mMaTepuajga B Mporpamme Io
OMOJIOTUM OCYHIIECTBIICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00



OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOU MPUPOBL, O €€ YPOBHEBON OpraHu3alun
U DBOJIOLMU. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro mpeamera
«buonorusy BbIIENEHBI CIENYIONME COAepKaTEIbHbIe JIMHUN: «brosorus kak
Hayka. MeTopl HaydHOro no3HaHus», «Kietka kak Onojornyeckas cucTeMa,
«Opranu3m Kak Ouonoruueckas cucrema», «Cucrema u MHOrooopasue
OPraHUYeCKOr0 MHUpa», «IBOJIOLUUA JKUBOW MPUPOABD), «IKOCUCTEMBI H
MPUCYILUE UM 3aKOHOMEPHOCTH.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3alMM >KUBBIX CHCTEM pa3HOIO0 paHra M NpUOOpPETEeHHE YMEHUH
UCIIOJIb30BaTh 3TU 3HAHUS AJII TPAMOTHBIX JICHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOUM PUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTxkeHne uenu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl 3HAHUA O OMOJIOTMYECKUX TEOPHSX,
YYEHHSIX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THMIIOTE3aX, IPAaBHIIAX, CIIYKAIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAy4yHOTO [IO3HAHUS, CTPOCHHH, MHOTrooOpazuu U
OCOOEHHOCTSIX JKUBBIX CHUCTEM Pa3HOIO YpPOBHSI OpraHM3alllM, BBIAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCIIEI0OBAHUAX B ONOJIOTHH;

(dopMHpoBaHrEe y 00yHarOIMXCSl MMO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTE B MpOLIECCE aHaIM3a JAHHBIX O IMyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISAOB, UACH U MOAXOAOB K M3YUYEHHIO JKUBBIX CHCTEM
Pa3HOIO YpOBHS OPraHHU3aLUY;

CTAaHOBJICHHE Yy OOydaromuxcs oO0Iel KylbTyphl, (QYHKIMOHAIHHOU
IPAMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSACHATH MW  OIICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NPHUPOABI HA OCHOBAHMM 3HAHUW M OIbITA,
HOJTyYEHHBIX NPU U3yYEHUU OHOJIOTHH;

(dopMupoBaHrne y OOy4yarolUXCs YMEHMH WIUTIOCTPUPOBATh 3HAUCHUE
OMOJOrMYECKUX 3HAaHUM B MPAKTUYECKOM AESITENbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJBI, HEOOXOJAMMOCTH OCpEKHOTO OTHOIICHHS K HEH, COONIOACHUS
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTHYECKUX HCCIIEI0BaHUI;

OCO3HaHWE LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPBI, 1Jisi POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHU B MOBCEIHEBHOMN KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEU JIESITEIbHOCTH IO OTHOLICHHIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHWE H COOJIIOJICHHE Mep
npoUIaKTHUKN 3a00JIeBaHUH.

B cucreme cpegnero obumiero oopazoBanusi «buosorusy», uzyyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s3aTEIBHBIM YYCOHBIM MPEAMETOM, BXOJSIIUM B
coCTaB MpeIMeTHOM 061acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jns wm3ydenuss Ouonornd Ha ©0a30BOM YpPOBHE CpEAHETO OOIIero
oOpazoBaHust oTBouTCs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocodueit, STUKOWU, ACTETUKOH U
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Metonpl mO3HAHUSI JKUBOM TPUPOJBI (HAONIOJEHUE, SKCIEPUMEHT,
omMHCaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JemoHcTpanuu:

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

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktruueckas padora Ne 1. «Mcnonp3oBaHHe pazIUYHBIX METOJOB IMPHU
M3yYECHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET H3YYCHHS OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OuocHcTeM U HX pa3HooOpasue. YpPOBHHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIA, KJICTOUHBIA, TKaHEBBIA, OpPTraHU3MEHHBIMH,
MTOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTHYCCKHA ),
ouocdepHsbIit.

JleMmoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH JKU3HW», «YPOBHU
OpraHU3alUU KUBOU TPUPOIBI.

O6opynoBanue: Mmojens moJiekyibl JJHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTAB KJIETKA. XUMHUYECKUE IJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpPOd3JIeMEHTHI. Bosla 1 MUHEpaIbHBIEC BEIIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTtke. Ilogaepskanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHumble W 3aMEHHMMBbIE AMHUHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASL, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

depMmeHTH — Ounonormueckue Karamuszatopbl. CtpoeHume QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHtsl. Butamussbl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a u  JAe30KcUpuO03a),
aucaxapuibpl (caxaposa, JIaKTO03a) M ToJiMcaxapuibl (Kpaxmani, TJIMKOIEH,
1esutoo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuner:  Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
ruipodoOHble cBoiicTBa. buonornyeckue @yHkuuu nunugoB. CpaBHeHUE
YTJI€BOJOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxknennoseie xucmorer: JIHK n PHK. Hykneornmmslr — MoHOMEpHI
HYKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JHK. Crtpoenue m QyHkmm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIUH.

Huronornsi — Hayka o kierke. Kierounas teopus — mpuUMep
B3aMMOJICUCTBUS e U (DAKTOB B HAYYHOM NO3HAHWUU. METONIbl M3Y4YCHHS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOlIME TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmonekysbl JIHK kak reneruueckuii ammapar,
cUCTeMa CUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOEHHUS NpOKapuoTUYecKor kieTku. Knetounas crenka 6akrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYHUS PACTUTEIIBHOM, KUBOTHOW M
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MJTMKOKAJUKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uromnaszma u e€ opranouasl. OgHOMEMOpaHHbIe opraHouabl KieTku: JIIC,
anmapat [onbmxku, Jnu3ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJIpUH, miacTuabl. [IpoucxoxaeHne MUTOXOHIPUM W TUIacTUA. Bubl
wiactua. HemeMOpaHnHble opraHoWbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP,
LHEHTPHUOIH, PECHUYKHU, KIYyTUKH. DyHKIIUHA OPraHOMAOB KJIETKH. BKitoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Juarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuiel u cxemsl: «llepronnueckas TabIUIa XUMHUUECKUX AJIEMEHTOBY,
«CTpoeHrne MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIBI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekynsl AT®», «CTpoeHue 3yKapuoTHUYECKOW KIETKHW», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHue pacTUTEIbHOM KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKOU KJIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInmmaey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYIOBaHWE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U IpaKTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpoeHHUs KIETOK PaCTCHH,
KUBOTHBIX U OAKTEpUi O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IU3M. ACCUMUIISAIMS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUWISIMS (SHEPTreTUYeCKUui 0OMEH) — JIB€ CTOPOHBI €MHOTO TpoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPIrUU B MOHUMAHUU
MeTabon3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas W TemHOBas ¢a3bl (oTocuHTe3a. Peakuuu
dboTocunTeza. DPdekTUBHOCTH (PoTocuHTE3a. 3HaueHue (OTOCHUHTE3a IS
KU3HM Ha 3emiie. BnusiHue ycnoBui cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI
MOBBIIEHUS €r0 MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HauUE€HUE XEMOCHHTE3a
IUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiernienue BenecTB, BhIICICHUE U
AKKyMYJUPOBAaHHE DJHEPrUM B KIETKE. OTalbl SHEPTeTUYECKOro OOMEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WK KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHue. OPheKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakinuu wmatpuuHoro cuHte3a. ['enetnueckass undpopmarus u JHK.
Peanuzanus reneruueckoid mHpopMauuu B KieTke. ['eHeTHUecKuid Koa U €ro



cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortanbl TpaHciasuuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTe3e Oernka.

Hexnerounsie ¢popMbl xu3HU — BUpychl. MicTopust oTkpbiThst BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedumnuta yenoseka (BMUY) — Bo36yaurens CIINda.
OOpatHast ~ TpaHCKpWMNIHS, peBepraza u  wHTErpasza. lIpodunaktruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmoporiact», «Potocunres», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Pemmuxarus JHK.

O6opynoBaHue: MOJEIN-ANTUIAKALANA «Y 1BOCHUE JIHK 51
TpaHCKpunius», «buocunres 6enka», « CTpoeHHE KIETKWY», MOJEIb CTPYKTYPhI
JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekaromue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIOWHBI U TalUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYAJIbHOIO pPa3BUTHS
OpPTraHU3MOB.

JHenenne knetku — muto3. Ctaguu murto3sa. [Iporeccsl, npoucxoasime Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYeCKN CMBICT MUATO3A.

[Iporpammupyemast rubesb KJISTKU — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHWU3MOB: Oecrojioe u ToJIoBoe. Bumwl
Oecriojioro  pa3MHOKEHHS:  JIeJleHMe HaJABOE, [OYKOBaHHME OJHO- U
MHOTOKJICTOYHBIX, CIopooOpa3oBaHue, BEr€TaTUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKLINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. [Iporecchl, MpoUCXoadIMe Ha CTAaUSIX MEWo3a.
[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



["ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMarTo30u]l, SIMIEKIEeTKa) — CIEPMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOEeHUsl SHULEKIETOK W ClepMaTro30uaoB. OII0I0TBOPEHUE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpysius, opradorenes. [loctamOpruonansHOE pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSAMOE, HEMpsMoe (JIMYMHOYHOE). BimsHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINHN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoiHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbly», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Meio3y», «IIpssmMoe u HenpsMoe pa3BUTUEY», «['aMeToreHe3 y MIEKOMUTAIOIUX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

OGopynoBaHHMe:  MHUKPOCKOI,  MUKporpenapatbl  «CrepMaTo30uibl
MJICKOITUTAIOWIETO», <«JSliIekneTka MIekonuratomero», «KapuokuHes B
KJIETKaxX KOpelIka JIyka», MarHUTHasi MOJeb-aniiukamnus «Jlenenue KieTkmny,
moaens JIHK, moxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas pabora Ne 3. «HaOmioneHue Muto3a B KJIETKAaX KOHUMKA
KOpeIlIKa JIyka Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeruku. HMcropuss paszButus reHeTukd. Pousb
IIUTOJIOTUA W AMOPHOJIOTMM B CTAaHOBJIECHWU TEHETHKU. BKiian poCCHUUCKUX U
3apyOCeKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  TEHETHKHU
(TUOpPUAOTOTUYECKUNM,  IUTOTCHETHYECKUH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcHOBHBIC TEHETHYECKHUE TTOHATHA. [ 'eHeTUUeCcKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUS  MPU3HAKOB, YCTAHOBJEHHbIE [
Menpaenem. MoHorubpuaHoe CKpelmBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB



NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH PaCLICILICHUS
npu3HakoB. [ ' unoresa ynctotel rameT. 11oJIHOE U HEOJTHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
npu3HakoB. llUToreHeTHyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOUIETO
CKpEUIMBaHUS /IS ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHwe npu3HakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapyiieHue cuersieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHble M TeTeporameTHsie opranu3Mbl. HacnenoBanue
MPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HEHACJIEACTBEHHAsT U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuwalMOHHBIN psij U
BapualnnoHHas KkpuBas. Hopma peakuum mnpusHaka. KoimuecTBeHHBIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHUBOCTH.

HacnencTBenHnasi, WM TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTallMoHHasT W3MEHYMBOCTh. Kiaccudukamuss MyTauuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYyTalUH.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOMN
u3MenunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun udenoBexka. OCHOBHBIE METO/bI T€HETUKHU
YEJI0BEKA: reHeaJOrnYeCKUi, OJIM3HEIOBEIN, LIUTOTCHETUYECKUIM,
OMOXUMUYECKHUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/eIcHUe
TE€HOTHIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotipio II1[P-anamm3a. HacmencTtBenHble 3a00JIeBaHUS YeEJIOBEKA: T'CHHEIC
0oJie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPaCONOKEHHOCTHIO, XPOMOCOMHBIE
oonesnn. ComaTH4eckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBEI 3M0POBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKHN U JICUCHUS
reHeTHYecKux 0oJie3Hel. MennuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMIMHCKOW TE€HETUKH B MNPEAOTBPALICHUM U JICYEHUH T'E€HETHYECKUX
3a00s1€eBaHUI YelloBeKa.

JleMmoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecopckuii, H. 1. BaBuiios.

Tabmumer  u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHUE H  €ro
LUTOT€HETHYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelMBaHUE,
«lluTonoruyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHus», «Meho3y,
«B3auMOnencTBUE aJUIENbHBIX TE€HOB», «l'€HeTMYecCKne KapTbl pPaCTECHH,
KUBOTHBIX U YeJIOBEKa», «I eHeTHKa moiyia», «3aKOHOMEPHOCTU HAaCJIEAOBAaHMS,
CLUEIUIEHHOrO0 ¢ mnoyiom», «Kapuorumel dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHYUBOCTIY, «MoandukamonHas U3MeHUINBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnin KpoBu», «MyTanmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojeau-anIuiukauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MuUKponpenapar «Jpo3oduna» (Hopma, MyTaluu
(OopMBI KpBUIbEB U OKPACKH TeNa), repbapuii «I'opox mOCEeBHOIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopnas pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEapaTax».

JlaGopatopnas pa6ora Ne 6. «lM3yuenwme MoaudUKAITMOHHON
MU3MEHYUBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax».

[Tpaktuyeckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUN U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opazus
KYJIbTYPHBIX pacTeHHl. LIeHTpbl TPOUCXOXKAECHUS JOMAIIIHUX KUBOTHBIX. CopT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIIMN. MacCOBBI U MHAUBHUIYaJIbHBIN OTOOPHI
B CEJICKI[MU PACTEHUM W KUBOTHBIX. OIlEHKa dKCTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — MHOpuUAWHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['erepo3suc, ninu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otnanénnas rulOpuamzanuss U e€ ycmnexu. VICKycCTBEHHBI MyTareHes u
MOJIyYEHUE MOJUIUIONAOB. J[OCTMIKEHUSI CENEKUMHU PACTEHUM, KXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosorus Kak oTpaciib MpOU3BOJACTBA. ['€eHHas MHXKeHepus. DTanbl
co3nanusa pexomOuHanTHOM JIHK wu Tpancrennsix opranmsmoBn. Kierounas



uHxkeHepus. Kietounsle  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYecKHe M 3tuyeckue mnpobdsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpersl: H. Y. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O@.
NBaHOB.

Tabnuipel U cxeMbl: kKapta «LleHTpbl TPOUCXOXKACHUS U MHOr00Opasus
KyJIbTYpHBIX pacteHuity, «llopombl aomamHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomuminouaus», «O0BEKTb OUOTEXHOTOTUNY, «KiteTouHbie
KyJbTYpbl W KJIOHMpOBaHHe», «KOHCTpyHMpOBaHHE W TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEJEKIMA PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IJIEMECHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JAaOOpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KUIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHMS SBOJIIOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BiusiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CsunerenscTBa »BOMIONMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHUCH, TMEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHE: CXOJICTBA M Pa3uyusi SMOPHOHOB pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHbIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3MbI. MOJIEKYIIpHO-OUOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX MyTeH y Bcex
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. IIpeanocbulku BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHJIBI 3BOJIOLUMU BHIOB 10 [lapBuHy (M30BITOUYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
U3MEHYUBOCTh, 00pH0Oa 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE TTOJIOKEHUS.

Muxkposomornus. [Tomymnsius Kak equHUIA BUIA U BOJIOIUH.

JIBrkytire cuiibl ((paxTopbl) IBOJIIOLMK BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KoOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIe BOJHBI U Apend
reHoB. M3onsuus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT OPraHW3MOB KaK pe3ynibTar 3BoJiouuu. lIpumepsl
PUCIIOCOOJIEHNUH y OpraHu3MOB. ApoMOp(O3bl U UANO-aIalI TAIUH.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0rHYecKoe.

MaxkposBomonusi. PopMbl  3BONIOLMU:  (DUTIETHUECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienpHas. HeoOGpaTtuMocTh 3BOMIOIHH.

[Tpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AanTUBHAsS pagdaiusl.
JleMmoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emJey,
«3apoIbIIi O3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyumectBoBanue», «EctecTBeHHbli  0TOOp», «MHoroo0pasue  COpTOB
pacTeHu», «MHoroob6pasue IIOpPOA KUBOTHBIX), «ITormynsauumy,
«MyTanmoHHas U3MEHYUBOCTBY, «ApomMopdo3bl», «Mnnoanantanumy, «O0mas
nerenepauus», «JBwxymmue cuibl 3Bomouun», «Kaprta-cxema Mapuipyra
IIyTELIECTBUS 4. [apBunay, «bopbba 3a CYILLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmoBy», «l'eorpaduueckoe BHIO0Opa3OBaHUEY,
«DKOJIOTUYECKOE BHUI000PA30BAHUEY.

ObopynoBaHHe: KOJUIEKIIMSI HACEKOMBIX C PAa3JIMYHBIMUA TUIIAMHU OKPACKH,
HaOOp TUIOAOB U CeMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAMPABIICHUS YBOJIIOIUNY, O0BEMHAS MOJIETH
«CTpOo€HHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra mupa, KoiwieKuus «@DOpMbBI COXpaHHOCTHU
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BiIaXHble Tnpenapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (GopMbl KPbUIBEB U
OKpAackKu Tena).



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHnas padota Ne 1. «CpaBHeHHre BUIIOB MO MOp(]OIOornyecKkoMy
KPUTEPUIO».

JlabopaTtopHnas pabora Ne 2. «Onucanue mMpUCIOCOOTICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble TpPEACTaBICHUSA O 3apOXKACHUU KU3HU. HayuHble rumotessl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHEepMus. XHUMHYECKas
ABOMIOIMSA. AOHOTCHHBI CHHTE3 OPTaHWMUYECKHUX BEIICCTB M3 HEOPTaHUUYECKHX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBotounu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [unoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKJIECTKU. [IepBbie KIETKH U UX
sBOJTIONMS. DOPMHUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PazBuTHe x)u3Hu Ha 3emuie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [laneosoiickas spa u €€ mHEpUOIbl: KEeMOPUKUCKHIA,
OPAOBUKCKHUH, CULITYPUHUCKHM, JE€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickast 3pa 1 €€ NepuoAbl: TPUACOBBIN, FOPCKUN, METOBOM.

KaiiHo3olickags 3pa u €€ mepuoAbl: TMAJCOTCHOBBINM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIIMMaTa ¥ T€0JOTHYECKUX MporieccoB. OCHOBHBIE 3TAlbl
ABOJIIOIIMU PACTUTEJIBHOTO U KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [l0osiBIIEeHHE, paclBET U BHIMUPAHUE TPYII KUBBIX OPTraHHU3MOB.

CucteMa OpraHMYeCcKOro MHupa Kak OTpakeHHe 5BOJOIUU. OCHOBHBIC
CUCTEMAaTUYECKHUE IPYINIbl OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNoBeKa.  AHTpPOMNOJIOTMSl  Kak  Hayka. Pa3Butue
NPEICTABICHU O  MPOUCXOXKICHUM  4YeloBeKa. Mertoasl  M3y4YeHHUS
auTporiorene3a. (CxoJIcTBa M pa3juyus  4YEJIOBEKA UM YKUBOTHBIX.
CucreMaTuuecKo€e MOJIOAKEHUE YETIOBEKa.

JBwxymue  cwibl  (dbakTopel) — aHTpomoreHe3a.  HacnemctBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBEeHHBIN 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUNA TPYyAa, MBIIIJIEHUE, PEUb.

OcHOBHBIE CTaJAMM W BETBU OHBOJIOLUM YEJIOBEKA: AaBCTPAJIONMHUTEKH,
Yenosek ymensii, YenoBek mNpsamMoxomsumi, YenoBeKk HeaHAEPTalIbCKUU,
Yenosek pazymHblid. Haxonku MCKOMAaeMbIX OCTATKOB, BPEMsSI CYLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHbIE OONBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(a3maTcko-aMepHuKaHCKas). UYepTbl MNPUCIOCOOJIIEHHOCTH — MPEACTaBUTENEH



YeJIOBEUECKHUX pac K YCIOBHUSM CyIIECTBOBaHUS. ENMHCTBO yenoBeUeCcKUX pac.
Kputuka pacuzma.

JemoHcTpanum:

[Moptpetsi: @. Pean, JI. [lactep, A. . Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupr u cxembl: «Bo3nukHoBenue CoyiHeUHOU cucteMbl», «Pa3Butue
OpraHuueckoro wmupa», «PactutenpHas KieTka», «KUBOTHas KIETKay,
«IIpokapruoTnueckas kietka», «CoBpeMEHHasi CUCTEMA OPraHUYECKOro MUpPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOTO 4YeNIOBEKay», «JIpeBHeiiune moan», «pesuue moan», «llepsoie
COBPEMEHHBIE JIOIN», «HemoBeYeCcKrue paco.

O6GopynoBanne: wmymsiku — «lIpoucxoxaenue  yenoBeka»  (OIOCTBI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KDOMAHbOHIIA), CICTKU WM
U300paKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomita, ckpebiia), TeOXpOHOJIOTHYECKas Ta0numa, KouieKuus «DopMbl
COXPAHHOCTHU UCKOMIAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHre UCKOMaeMbIX OCTATKOB PaCTCHUIA
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi « DBOJIOLHSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIa"A cpeaa.

DKOoJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl  JKOJIOruu. MeTobl
HKOJIOTUYECKUX UCCIETOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYLIIHAs, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukamnus 3K0JIOTHUECKUX (PaKTOPOB:
abuoTnueckre, OMOTHYECKHE W AHTPOIOTEHHbIEe. JleHCTBHME SKOIOTMUYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®oronepuoausm. IlpucnocobnaeHus opraHu3MoOB K JCHCTBHIO aOMOTHYECKHX
¢daktopoB. buonornueckue puTMEI.

buotnueckue  daktoppl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Gopmel. [lapaszutusm,
KOOMepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanmu3M, HeWTpaiu3M. 3HaueHUE OUOTHYECKUX B3aUMOJCUCTBUHN ISt
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiiud. (OCHOBHBIE IMOKA3aTENH
MONYJISIUUNA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[uHaMyka 4ucIeHHOCTH MOMYJIAINH U €€ PeryJsius.

JdeMoHcTpanuu:

[optpetsr: A. 'ym6ompar, K. @. Pynbe, O. ['ekkers.

Tabmuips! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMian», «Cpenbl oOUTaHUS
opranu3zMoBy», «®otonepuoausmy», «llomymnsnun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumieBrie enm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbl:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

JlabopatopHasi padora Ne 4. «BnusHuMe cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «[loacuér TIOTHOCTH MOMYJSIIIUN pPa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06miecTBO opranu3MoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHUI0BAs,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHantsl. CBsi3u B
OMOILIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHsTHe 00 sKOcHCTEME U
ouoreornieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemIECTB M TMOTOK DSHEPIrUd B
skocucteme. Tpoduueckue (muiieBble) ypoBHU IKOCHCTEMBI. [IuieBbie nenu u
cetd. OCHOBHbIE TIOKa3aTeld d3KOCHCTEMBbI: OuoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbl: MPOAYKIMU, YUCIEHHOCTHU, OuoMacchl. CBOMCTBA
HKOCUCTEM: YCTOWUMBOCTD, CAMOPETYJIsilus, pa3BuThe. CyKueccusl.

[IpupoaHbie SKOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. IKOCHUCTEMA
XBOMHOI'O WM IIMPOKOIUCTBEHHOTO Jieca.

AHTpONOreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpaszue kak Qaxtop ycroHuuBocTH 3KocucTeM. CoxpaHEeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYyenue B. U. Bepnanckoro o 0uocdepe. I'panulibl, coctaB u CTpyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBecHE M OOpaTHas CBS3b B
ouocdepe.



KpyroBopotsl BemectTB MU OUOT€OXMMHUYECKHE LHKIBI  HJIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh OMOCchepsl. OCHOBHBIE OMOMBI CYIIH.

YenoBeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ounocdepe. ['modabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHuE IPUPOABI u YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoiumBoctu  Ouocdeprl. OcHoBa
pallMOHAJIBHOTO YIPaBJIEHUSI MPUPOAHBIMU pEeCypcaMHU U MX HCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MIPUPO/IBI.

JemoHCcTpanum:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuupr u cxembl: «IlumeBsie nenun», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoanbsie coobmiectBay, «llenu nutaHus», «IKoJoruueckKas MUpaMUJIay,
«buochepa u  demoBek», «IKOCHUCTEMa NIMPOKOJIMCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOMHOrO Jieca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpumMepHBIE aHTPOINOTEHHBIE BO3JACHCTBUS HA MNPUPOAY», «BaxHeiiune
UCTOYHUKH 3arpsi3HEHUSI BO3[yXa M TPYHTOBBIX Boa», «IlouBa — BakHeiIas
coctaBisitoniasi  Ouocdepnn», «DakTopbl Jerpagauud MnouBy», «llapHUKOBBIMA
adhdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepni», «OoOIas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH
skpaHn 6uocheps», «KpyroBopor yriepona B 6uochepe», «KpyropopoT azora B
MIPUPOJIEY.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuid
«PactutenbHble  cooOmecTBa», koyekuun — «buouenos», «Bpenurenu
BOKHEUIITNX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIMH
pPacTeHHIl U KMBOTHBIX, MIPUHAJJICKAIIUE K PA3HBIM 3KOJOTMYECKUM Ipynnam
onHoro Buma, KpacHas kHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBbIX BUJIOB pacTeHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacro ®I'OC COO, ycraHaBiauBaIOTCS TpeOOBaHMS K pe3yibTaTaM
OCBOCHHMS OOYYAIOIIUMHCS TPOTPaMM CpenHEero oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTHYHOCTHBIX pe3yiabTaTOB OCBOCHUS mpeamera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTaBIISIOIIME:  OCO3HAHHE  OOYYarOIIMMUCS
POCCHMCKOM T'Pa)XJaHCKOM HUIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPE/IEICHUIO, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OM0JIOTHH, 1IeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha
OCHOBE KIJIOYEBBIX IIEHHOCTEM W MCTOPUYECKUX TPAAULUNA Pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJACTBOBAaTbCSI B CBOCH  JCATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTAHOBKaMHM, MPUCYIIUMHU CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUs, HATUYUE
AKOJIOTMYECKOTO TMPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIW W CTPOUTh
YKU3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE PE3yJIbTaThl OCBOCHUS NpeamMeTa «bHOJIOTUsD TOCTUTAIOTCS
B E€IMHCTBE Yy4yeOHOW M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMA  POCCUMCKMMHM  COLUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS M  CHOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PA3BUTUSL BHYTPEHHEHN MO3ULIMU JIMYHOCTH,
NaTPUOTH3Ma, YBAXKECHUA K 3aKOHY U NIPABOIOPANKY, YEJIOBEKY Tpyda H
CTapiieMy IIOKOJICHHIO, B3aUMHOTO YBaXKCHHS, OEpPEKHOrO0 OTHOIIEHUS K
KYJbTYPHOMY HACJIEAUIO M TPAAUIMIM MHOTOHAIIMOHAJIBLHOIO Hapojaa
Pocculickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIM9HOCTHBIE PE3yNbTaThl OCBOEHHUSA Yy4ueOHOro mpeameTa «buomorus
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh W CIHOCOOHOCTh  OOYy4YaroUIuxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTALUM, MO3UTHBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
pacllMpeHue >KU3HEHHOIO OMNbITa W ONbITA JESITEIbHOCTH B IPOLIECCE



peanu3alui OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:kaaHCcKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTU TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33144, BHIMIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEACNATh COOCTBEHHYIO MO3WIIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJICH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COIIMAJTIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B IIPOILIECCE COBMECTHOI'O BBIMTOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXKIAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA, YBaKEHUSI K CBOEMY HapOAdy, YyBCTBa OTBETCTBEHHOCTH TEpe
Ponunou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICGHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsSTHUKaM
MpUPOIbI, TOCTHX)EHUsIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMH B TO3HAHUM 3aKOHOB
MPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ujeiHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO0 U 3amnure OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CITIOCOOHOCTH OIIEHWBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAUTENSAM, CO3AAaHUIO CEMBH Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM NPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 30POBbS U
IMOIMOHAJILHOTO 0JIaronoJTyuns:

NOHUMaHUE W peaju3anus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBOe  TUTaHUE, COOJIOJEHWE TUTMEHMYECKHMX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, pEryisipHas Qunyeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHUE [IEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO H KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsX, YTPOKAIOIMIMX 370POBBI0O U IKU3HU
JIIOICH;

OCO3HAHME  TOCIAEACTBUM W  HEMPUATHS  BPEAHBIX  MPUBBIUCK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

WHTEpEC K pasnuyHbiM cdepaMm npodhecCHOHATBHOM eATeTLHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccun u peann30BbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa30BaHUI0 U CcamMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJ1eCO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUSI;



MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJBTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB W OIIEHKA WX BO3MOXHBIX IOCJIEICTBUM ISt
OKpYXarouen Cpebl;

OCO3HaHMWE TI00aTFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM M IMyTel uX
pelIeHMUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUS W yMEHHUS TPU PEHICHUU TMPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
MIPUPOJIONIOIL30BaHNEM  (COOMIO/ICHNEe TIPaBWJI  TIOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY)Karollen
MIPUPOTHON Cpesie, YMEHHE TTPOTHO3UPOBATh HEOIArONMPHUITHBIC YKOJIOTHICCKUE
MTOCJICICTBHSI MPETPHHUMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HAJIM4YUE Pa3BUTOTO  OAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATEIHHOW, KOMMYHUKATUBHON U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYacCTHUI0O B TIPAKTHYCCKOH  JIEATEILHOCTH
AKOJIOTHYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHsI HAYKH M OOIIECTBEHHOMN MPaKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOWM M YHMTATEIbCKOM KYJIBTYPhI KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJABMH U TIO3HAHUS MUDA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(GbOpMHUPOBAHNY PANMOHATLHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAloleM MUPE KakK O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOIiecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHOJIOTHH JJISI COBPEMEHHOM ITHBHIIA3AITIH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUITUHBI, CO3TaHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
U oOecrieueHHs] Tiepexofa K YCTOWYMBOMY PAa3BUTHIO, PaIllMOHAIIBHOMY
WCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIApPTOB
KU3HH,



3aWHTEPECOBAHHOCTh B TIOJYY€HHUU OHOJOTHYECKUX 3HAHUH B LEJIX
MOBBIIIEHUS] OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TPAMOTHOCTH  OOyYaroluxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTHH;

NOHUMAHUE  CYIIHOCTH  METOJOB  TO3HAHMS, HCIOJIB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOJydyaeMble 3HAHHS IS
aHayM3a U OOBSICHEHMSI SABIICHUHN OKPY’KAIOIIEro MUpPa U MPOUCXOIALIUX B HEM
M3MEHEHUHN, YMEHHUE JenaTh 00OCHOBAaHHBIC 3aKJIIOUEHHUS Ha OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaAMOCTOATEIBHO MCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
pelieHus npobyieM B peaIbHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HaHWE IIEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSAMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbie  pe3yiabTaThl ~ OCBOCHHUS ~ Y4eOHOro  mpeameTa
«buosnorus» BKIIOYAIOT: 3HAYMMBbIE i1 (QOPMHUPOBAHUS MUPOBO33PEHUS
o0yJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHbBIC
MOHATHS, OTpaKarolKe IEJIOCTHOCTh HAyYHOU KapTHUHBI MHUpa U crenuduky
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJICHUE, U3MEpPEHUE,
DKCIEPUMEHT W JAPYruX),  YyHHUBEpCajbHble  yueOHble  JEHUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHAIEHON TPAMOTHOCTH M COLMALHON KOMITETEHIIUU
oOydJaronmxcsi, CIMOCOOHOCTh  OOYYalOIUXCS  HCIOIh30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHBIE
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAIbHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI TIOJDKHBI OTPAXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
AeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:



CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJu3UpoBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JOTUYECKOTO MBILUICHUS
(ananmuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 00O0OIIEHUs), PACKPHIBATH
CMBICTT OHOJIOTMYECKUX MOHATHM (BBIIEHATH HX XapaKTEpHbIE IPU3HAKH,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSAMU);

ONpENeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSICHEHHUS (AKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax,
a TaKkKe MPOTUBOPEYMH PA3HOTO POJA, BBIABICHHBIX B  Pa3IUYHBIX
MH()OPMAMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTaTOB LIEJSAM, OLIEHUBATh PUCKHU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIIJICHUE [TPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIIbCKOM W MPOEKTHON
JESTeIbHOCTH, HaBbIKAMH  pa3pelieHust MpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIIEHUS NPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3UYHbIE BHUIBI JEATEIBHOCTU MO MOJTYYEHUIO HOBOIO
3HAHUS, €ro MHTEpIpEeTaluu, MpPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYalUsX, B TOM YUCIIE IPHU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

¢opMupoBaTh  Hay4yHbIi  THUI  MBIIUICHHUS,  BJIAJAETh  HAYYHOH
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMHU U METOJAMHU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJIU3UPOBATH 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ PEICHUs, HAXOIUTh ApryMEHTHI JJI J0Ka3aTelIbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMETPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN MOMCK MEPEeHOca CPEJCTB U CIIOCOO0B
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTY;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJCH, IIPEAIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOro MOCOOMs, HAYYHO-TIONMYJSIPHOM  JUTEparype, OMOJOTHMYECKHX
CIIOBapsiX M CIPaBOYHHKAX, KOMIBIOTEPHBIX Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyITHUPOBATH 3aMPOCH U MPUMEHSATH Pa3INYHbIe METOABI TIPU MMOUCKE U
oTOOpe Ouojoruueckol uWHQpOpMaIMu, HEOOXOAUMOW Jisl  BBIOJTHEHUS
y4eOHBIX 3a/ad;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBaTh KYJbTYPY aKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy MpEACTaBICHUS
ouonornueckor uHMopmanuu (cxembl, Tpaduku, AUArpaMMBbl, TaOIUIIBI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Oouonoruyeckod wuHpoOpMaIME: NPUMEHATh XUMHYECKue, (U3HYECKUue U
MaTE€MaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIOJIb30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HaTJIsTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAaHUS W 3allUTBl  WH(pOpMaImH,
UH(OPMAITMOHHON O€30aCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUSIMM:

1) ob1enne:



OCYIIECTBISATh KOMMYHHUKallUM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JUAJIOT€ WU JAMCKYCCHUU IO CYHIECTBY OOCYXkIaeMOHl TeMbl
(yMeHHME 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBIIIOJIHEHHSI MIPEIaraeéMoi 3aJauM, YUYUThIBATh HHTEPECHI H COTNIACOBAHHOCTh
HO3UIMKM JPYTUX YYACTHUKOB JIMAjIora Uili IUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOILIEHUS, NMOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaIUH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMH CTIOCO0aMU OOIICHHS ¥ B3aUMOICUCTBUS, TOHUMATD
HAMEpPEHUs JApPYIHX JIOAEH, MpOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMaTh W MUCIOJIB30BaTh  IIPEUMMYIIECTBA  KOMAaHJHOW U
UHAMBUYAJIbHOM  paboThl MpU  peleHUH OUOJIOTUYECKOW  MpoOseMsl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICUCTBUS NIPH PELICHUHN YUEOHOU 3a1a4u;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0T0 4jeHa KOJJIEKTHBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JHOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaThb PE3yJIbTAThI
COBMECTHOU paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KAOTO yYaCTHHKAa KOMAHJbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEH C TO3ULIUU HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMUYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JJIsl BBIABICHUS MPOOJIEeM M HUX
pEIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYAIHUIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOATENIBHO  OCYIIECTBJIATh  IIO3HABATENIBHYIO  JEATEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (HOpPMYIHpOBaTh COOCTBEHHBIE 3ajaud B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAILHUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX O0JIACTSIX 3HAHWI, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HAaBBIKAMU TIO3HABATEJIbHON pe(dieKcur Kak OCO3HAHMS
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB H
OCHOBaHUM, UCIOJI30BaTh MPUEMBI pedIeKCHu sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PELICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crnenuduueckre s y4eOHOro mpeameTa
«buonorusy» HayuyHble 3HaHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO,
UHTEpIpPETallMd ¥ NpeoOpa30BaHUIO 3HAHHUM, BHABI JCSATEIBHOCTH IO



MOJIYYCHUIO HOBOI'O 3HAHMS M MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4eOHBIX
CUTyalusX, a TakK€ B PEaJbHbIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
ouonorueil. B mporpamme mpeaMeTHble pe3yabTaThl MPEACTABICHBI MO ToJaM
00yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO NpenmMeTta «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa U HAy4HOI'O MHPOBO33PEHUS, O BKIAJE
POCCHHCKUX U 3apyO€XHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOIHH,
(GYHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIlICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpbIBAaTh COAECP)KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), TOMEOocTa3 (CaMOperyJyslius), YpOBHEBas OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penpoaykuus), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHUE H3Jararb OHOJOTMYECKHE TEOpUU (KJIETOYHasl, XPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas J0TMa MOJIEKYJIsIpHOW Ouosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 ieHTpax MHOTO00Opa3us u
IPOUCXOXKJEHUS KyJIbTypHbIX pactenuid H. . BaBuiosa), omnpenensts
TPaHUIbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHUE BIAJETh METOIAMHU HayYHOTO MO3HAHUS B OMOJIOTUN: HAOII0IEHUE
Y OIIMCAHME )KUBBIX CUCTEM, IIPOLIECCOB U SBJICHUM, OPTaHU3aLUs U IIPOBEICHUE
OMOJIOTMYECKOrO  IKCIEPUMEHTAa,  BBIJBUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHMHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pPE3yJbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHMI, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHWU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MpoLeccoB: 0OMEHa BEIECTB U MPEBpAIlCHUs YHEPTUU B KIIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JIHEPreTHYecKOro oOMeHa, XeMOCHMHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, HWHIWBUAYAJIBHOTO PpPA3BUTUS OpPraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATh MOTyYEHHbIEC 3HAHUS JUI1 OObSICHEHUST OMOJIOTHYECKIX
IIPOLIECCOB U SIBJICHUM, IS IPUHATHS IPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 370POBbS U 3/10POBbS
OKPYXaIOIUX JIOJEH, COOJIOJEHUs HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKPYXKaIOIIeH MPUPOTHOHN Cpene, MOHUMaHue HeOOXOAMMOCTH HCTIOIh30BAHMUS



JOCTH)KEHUM COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOTHH Ui pallMOHATBHOTO
IPUPOAOIIOIB30BAHNS;

YMEHUE peIIaTh JJIeMEHTapHbIE TEHETHUYECKHE 3aJadd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHKE, CICTIEHHOE HACJICOBAHUE, COCTABIIATH CXEMBI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIs1 IPECKA3aHMS HACJIEIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE W MpaKTUYECKue paboThl, COOMIOAATh
npaBuia npu padbore ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKH OICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIUU, HAy4YHO-
MOMYJIIPHBIC MaTePUAJIbI), STUICCKUE aCIIEKThl COBPEMEHHBIX HMCCIEAOBAHUHN B
OMoyoTHN, METUITMHE, OMOTEXHOJIOT UM,

YMEHHUE CO03/]aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass OuojorHueckyr0o HMHGOPMAIMIO U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTOJB30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeaMera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OWOJIOTUM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa W HAyYHOTO MHPOBO33PEHUSA, O BKJIAJC
pPOCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HCHHBIX 3a71a4,

YMEHHUE PaCKpbIBATh COECpKaHUE OMOJIOTUYECKUX TEPMUHOB U TMOHSTHIA:
BUJI, TOMYJSAUMSA, TEHOMOH, OBOJIONMSA, IBIKYIIME CHIBI ((paKTOpHI)
ABOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1I000pa30BaHUE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI,
IETH MUTaHUs, YKOJOTUUECKas MUpaMuIa, OMOreorieHo3, Onocdepa;

YMEHUE W3JIaraTh OMOJIOTMYECKUE Teopuu (dBOIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHS SBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonactea K. M. bapa, uepenoBanust TJIaBHBIX HANpaBiICHUN U
nyteit sBomtonnu A. H. CesepioBa, yuenust o o6uochepe B. U. Bepuaackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJIaMHA HAYYHOTO ITO3HAHUS B OMOJIOTUN: HAOIIOICHUE
Y OIMCAHKE JKUBBIX CUCTEM, MPOIIECCOB U ABJICHUHN, OPraHU3allvs U TPOBEICHHE
OMOJIOTUYECKOTO  DKCIECPUMCHTA, BBIJIBIKCHHE  THIIOTE3bI,  BBISBICHHUC
3aBUCUMOCTH MEXIY HCCICAYeMBIMH BEIMYMHAMH, OOBSICHECHUE IOYYCHHBIX



PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIMIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYCCKUX
O0OBEKTOB: BHJIOB, MOMYJSAIWNA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTreoIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
MPUCTIOCOOJICHHOCTA OPTaHW3MOB, JEUCTBHUS DKOJOTHYECKUX (haKTOPOB Ha
OpraHU3MBbI, TEPEeHOCa BEMIECTB M TIOTOKAa SHEPTHMHM B OKOCHCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJIYyYCHHBIC 3HAHUS JUIsI OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SIBJICHUU, ISl IPUHATHS ITPAKTUYECKAX PELNIEHHUN B ITOBCETHEBHOM
KU3HU C LEeJIbl0 obecriedeHus] Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKPYXAIOIIUX JIIOJIEH, COOJIO/IEHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpY XKalolllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOM ouonoruu LTSI PaIMOHAIIBHOTO
MIPUPOIOTIOIH30BAHHSI,;

YMEHHE peliaTh 3JIEMEHTapHbIe OWOJIOTUYECKHE 3aJadud, COCTaBIISAThH
CXEMBI ITIepeHOCca BEIIECTB U SHEPTHH B IKOCHCTeMax (€U MUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOPHBIE U MPaKTUYECKUE padOThl, COOIIONATH
MpaBuJia Mpy padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYCCKH OIICHUBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHMYECKOTO COJEp)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMK, HAy4IHO-
NOMyJISIiPHBIE ~ MaTepHayibl), paccMaTpUBaTh TJOOATBHBIE JKOJIOTHYECKHE
Mpo0JIEMBbI COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIIECHUIO K HUM COOCTBECHHYIO
MO3UIIHIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMenoBanue
n/ pa3iesioB U TeM
n NporpamMmbl

buonorus xak HayKa

JKuBrle cucTteMbl U UX
OpraHu3aius

XUMHUYECKUU COCTaB U
CTPOECHUE KIIETKU

)KI/BHGJICHTCJ'IBHOCTB
KIICTKH

PasmHOXeHUE U
WHIUBUTYaJIbHOE
pa3BUTHE OPraHU3MOB

HacnencreseHHocts 1
W3MEHYHUBOCTh
OpraHu3MOB

Cenekius OpraHu3MoOB.
OCHOBEI OMOTEXHOJIOTHH

PesepBHOE Bpemst

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

0.5

1.5

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

OBOJIIOLOHHAS
ouoJorus
Bo3HukHoBeHUE U
pa3BUTHE )KU3HU
Ha 3emie
Opranu3msl U
OKpYKaroIas
cpena
CoobmiecTBa
JKOJIOTHYECKHE
CHCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 10
[TPOI'PAMME

KoaudecTBO 9acoB

Bcero

34

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

0.5

2.5

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne
n  Tema ypoka
/
n

buonorus B cucreme
HayK

MeTtonp! TO3HAHUS
JKUBOW MTPUPOJBI.
[TpakTrueckast paborta Ne
1 «Mcmonp3oBanue
pa3IMYHBIX METO/I0B IPU
W3y4YEHUU
OMOJIOTHYECKHUX
00BEKTOBY

buonorunueckue CUCTCMBEI,
MMpOoNHeCChbl U UX U3YUYCHUC

XUMHYECKHH COCTaB
KieTkn. Boga n
MHHEPATBHBIE COJIN

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue

padoTshI

0.5

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2
https://m.edso00.ru/863e632
a

bu6mmoreka [JOK
https://m.edso0.ru/863e612
2

bu6mmorexa [IOK
https://m.eds00.ru/863e656
4

bu6mmoreka [JOK
https://m.edso0.ru/863e674
e



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

10

benku. CoctaB u
CTpPOCHHE OEITKOB

DepMeHThl —
OHoJoruvecKue
KaTaJan3aTophlL.
JlaGopaTtopnast pabota No
1 «3yuenue
KaTaJIUTUYECKOMN
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMHIIa3bl
WM KaTaasbl)»

VYraesoasl. JIumumer

HyxienHoBbIE KHCTOTBL.
ATO

HcTopus u metoasl
W3YYEHHUS KIIETKU.
Kierounas teopus

KieTka xak nesoctHas
JXHBasi CHCTEMaA

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6b7
2

bubmuorexa [JOK
https://m.edsoo.ru/863e6b7
2

bu6mmoreka [IOK
https://m.edso00.ru/863e687
0

bu6nmoreka [JOK
https://m.edsoo.ru/863e6d5
c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e8
8



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

11

12

13

14

Crpoenue
JyKapUOTHYECKON
kieTku. JlabopaTopHas
paborta Ne 2 «3yuenue
CTPOEHUS KJIETOK
pacTeHUid, )KUBOTHBIX,
rpubOB U OaKTepuii oA
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax 1 ux
OTHCAHUE»

OOMeH BelIeCTB Ui
MeTa00JIN3M

dorocunTes.
XeMOCHHTE3

DHepreTuYecKuii 0OMeH

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716
c

bu6mmoreka [IOK
https://m.edso00.ru/863e766
C

bu6mmoreka [IOK
https://m.edso00.ru/863e7c9
8

bu6mmoreka [JOK

https://m.edsoo.ru/863e7aa
e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

15

16

17

18

19

20

JKu3HEHHBIN UK
KJIETKU. [leneHue KiIeTKu.
Muros. JlabopaTopHas
paborta Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYHKA
KOpeIlKa JyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»

Buocuures Oenka.
Peakiust MaTpu4HOTO
CUHTE3A

Tpancnsiuus —
Onocunres Oenka

Hexnerounsie popmbl
AKHU3HU — BUPYCHI

DopMBI pa3MHOKEHUS
OpraHU3MOB

Meiios

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc
4

bu6mmoreka [IOK
https://m.edso00.ru/863e796
e

bu6mmoreka [IOK
https://m.edso0.ru/863e796
e

bu6mmoreka [IOK
https://m.edso00.ru/863e754
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edso0.ru/863e831
e

bu6mmorexa [IOK
https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.
JlaGopaTtopHnast pabota No
4 «3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

I'enetuka — HaykKa O
HaCJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

3aKOHOMEPHOCTH
HaCJIeTOBAHMS
NPU3HAKOB.
MounorubpunHoe
CKpelIBaHNe

Jurnbpumnoe
CKpeIllMBaHUE. 3aKOH
HE3aBUCHUMOTO
HacJe0BaHUS IPU3HAKOB

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [IOK
https://m.edso00.ru/863e843
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f
2

bu6mmoreka [JOK
https://m.edso00.ru/863e887
8

bu6mmoreka [JOK
https://m.eds00.ru/863e89a
4



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

26

27

28

CueruieHHOE
HACJICIOBAHHE
MPU3HAKOB.
JlaGopaTtopnast pabota No
5 «13yuenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO U
JUTHOPUTHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HAa TOTOBBIX
MUKpOIIpEnapaTax»

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB, CIEIJIEHHBIX
C OJIOM

M3MeHYNBOCTD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopaTtopnast pabota No
6. 3yuyenne
MOIU(PUKAITMOHHOM
M3MEHYUBOCTH,
IIOCTPOEHHUE
BapHallIOHHOTO psiJa U
BAapUALMOHHON KPUBOI»

0.5

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8c6
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c6
0

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



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

29

30

31

32

33

34

HacnencreenHas
U3MEHUYUBOCTb.
JlaGopaTtopHnast pabota No
7. «AHAJIM3 MyTalHUi y
Ipo30(UIIbl HA TOTOBBIX
MUKpOIpenaparax»

I'eHeTnka yenoBeka

PesepBHBIi ypOK.
O0o006111IeH1E 10 TEME
«HacnencrBeHHOCTE U
W3MEHYUBOCTD
OpPTaHU3MOBY

Cenekuus Kak HayKa u
nporecc

MeToanl U TOCTHKCHHS
CEJIEKLIUH PACTEHUN U
’KMBOTHBIX

buorexnonorus xak
0oTpacyib HpOU3BOACTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/863e8d7
8

bu6mmoreka [JOK
https://m.edsoo.ru/863e921
4

bu6mmoreka [JOK
https://m.edso00.ru/863e921
4

bu6mmorexa [IOK
https://m.edso00.ru/863e933
6



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

~~

11 KJIACC
Ne

Tema ypoka

DBOIIOLNAA U METOEI €6
U3yUYCHUS

HcTopus pa3BuTHs
MpeJICTaBICHUH 00
SBOJTIOINH

MukposBoatronus

[Tomymanus xkak
3JIEMEHTapHas eANHUIA
BHJIa U DBOJIIOLNH.
JlaGopatopHas pabota Ne
1 «CpaBHEHUE BHIOB MO
MOP(OIOTHIECKOMY
KPUTEPUIO»

JBrKymue cuisl
(3m1emMeHTapHbIe
(bakTOpbI) IBOJIIOLMU

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue

padoThI

0.5

Jlara
U3y4YeHUS

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863ea20
e

bu6mmoreka [IOK
https://m.edso00.ru/863e957
0

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9cl
e

bu6mmoreka [IOK
https://m.edsoo.ru/863e99c
6

bu6mmoreka [JOK
https://m.edso0.ru/863e9da
4



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
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11

12

EcrecTBenHsbIit 0TOOD 1
ero (hopmsI

Pe3ynbratel 3BOMIOIUN:
MPUCTIOCOOTICHHOCTh
OpPTraHU3MOB U
BUJI000pa3oBaHue.
JlaGopaTtopnast pabota No
2 «Onucanue
IPUCTIOCOOTIEHHOCTH
opraHu3ma u €€
OTHOCHUTEIILHOTO
XapakTepay

Hanpasnenus u nytu
MaKpO3BOIIOLUN

HeoGpatumocTs
IBOJTIOLIUH

Ucropus xu3nu Ha 3emiie
U METOJIbl €€ U3yUYeHUs

['umnoresnl
MIPOUCXO0KICHUS KU3HU
Ha 3emie

PazButne xu3Hu Ha

3emJie 1o 3paM U
nepuoJiam

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed
0

bubmuorexa [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edso0.ru/863e9cl
e

bu6mmorexa [IOK
https://m.edsoo.ru/863eab5a
6

bu6mmorexa [IOK
https://m.edsoo.ru/863ea6b
e



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
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14

15

16

17

18

19

OCHOBHBIE dTaNbl
ABOJIIOIUU

pPacTUTEIHHOTO U
YKUBOTHOT'O MHUPA.

[IpakTuyeckas pabora Ne

1 «13ydenue
MCKOMAeMbIX OCTaTKOB
pacTeHUil U )KUBOTHBIX B
KOJUTEKIIHSX

COBpeMeHHaﬂ CHUCTCMa
OpTraHu4eCKOro Mupa

DBOJIIOHUS UeI0BEKA
(aHTpOMOreHes)

JBrKyine cuiibl

(axtopsr)
aHTpPOIIOTeHe3a
OCHOBHBIE CTaAUH
SBOJIIOIUN YeJI0BEKa

YenoBeueckne pacel U
MPUPOIHBIE aTanTauu
4esI0BeKa

PesepBHBIi ypOK.
O00011eHME 110 TEME
«Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8b
c

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48
e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac?2
c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead4
4

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea
2



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

20

21

22

23

3emiie»

DKoI0rus Kak HayKa

Cpenpl oOuTanus u
HKOJIOTHYECKUE PaKTOPHI

AbuoTtndeckue (HaKTopsl.
JlaGopaTtopnast pabota No
3. «Mopdonorudeckne
0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
oOUTaHUSY.
JlaGopatopHas pabota Ne
4. «BnausHue cBeTa Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEyCay»

buoTtnueckue paxkTopsl

0.5

bu6mmorexka [IOK
https://m.edsoo.ru/863eafec

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10
e

bu6mmoreka [JOK
https://m.edso0.ru/863eb34
8



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
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25

26

27

28

29

30

DKOJIOTHYECKUE
XapaKTEPUCTUKHI
MOMYJISIIUH.
[TpakTrueckas padora No
2 «IloxcyéT MI0THOCTHU
MONYJISAILUNA pa3HbIX
BHUJIOB PACTEHUI

Coo01ecTBa OpraHu3MOB
— OuoLEeHOo3

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIC TTOKa3aTeIN
9KOCHCTEMBL.
DKOJIOTUYECKHUE
nupamubel. CBoMcTBA
skocucteM. Cykueccus

HpI/IpOIlHLIC 9KOCHCTCMbI

AHTpOl'IOF CHHBIC
9KOCHCTCMBI

buocdepa — rnobdanpHas
JKOCHCTEMA 3EMITU

0.5

bubmuoreka [JOK
https://m.eds00.ru/863eb46
a

bubmunorexa [JOK
https://m.edsoo.ru/863eb46
a

bu6mmoreka [JOK
https://m.edsoo.ru/863eh5fa

bu6mmorexa [IOK
https://m.edso0.ru/863ebb5
e



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

31

32

33

34

3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
ounochepsl
YemoBeuecTBO B
ounochepe 3emnn

CocymiecTBoBaHuE
HPUPOJBL U YEJIOBEYECTBA

PesepBHBIi ypOK.
O00011IeHIE TEMBI
«CoobmmecTBa u
JKOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

2.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd1
6

bu6mmoreka [IOK
https://m.edsoo.ru/863ebal
e



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






