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HHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMMbl 10 OHOJIOTUH TEOPETHUECKYIO0 OCHOBY ISl ONPENeSICHHs MOJXO0A0B K
(dbopMHpOBaHUIO cozepkaHus ydeOHoro mnpeamera «buonorus» cocTaBWIM: KOHLENTyalbHbIC
nonoxenuss ®I'OC COO o B3auM0o00yCIOBICHHOCTH LIEJEH, COIepKaHMsI, Pe3YJIbTaTOB 00yUeHHS U
TpeOOBAaHUI K YPOBHIO IOJITOTOBKM BBIITYCKHHMKOB, IMOJIOXKEHUS 00 OOIIMX LENSIX U MPUHIMIAX,
XapaKTepU3YIOLIMX COBPEMEHHOE COCTOSHHE CHCTEMBbl CpPEIHEro ooumero ooOpa3oBaHus B
Poccuiickoit @enepanuy, a Takxke MOJOKEHUSA O creluduKke OMOJI0ruu, e€ 3Ha4YeHUU B MTO3HAHUU
KHUBOM MIPUPOABI U 00ECIIEYEHUH CYLIECTBOBAHM YeaoBeueckoro oodmiecTsa. CornacHO Ha3BaHHBIM
MOJIOKEHUSIM, OTIPE/ICTICHBI OCHOBHBIE (DYHKIIMHU MPOTPAMMBI 10 OUOJIOTHH U €€ CTPYKTYpa.
[IporpamMma 1o Owonoruu 1Oa€T MpeAcTaBIeHHE O IMensX, 00 oOmieil crpareruu OOy4YeHUS,
BOCIIMTAHUS U Pa3BUTHs OOydaIOLIMXCS CpelcTBaMH yueOHoro npeamera «buonorus», onpenenser
o0s13aTeNbHOE TPEIMETHOE COZEPIKaHUE, €ro CTPYKTYpPY, paclpeieieHue 1O pas3leliaM U TeMaM,
PEKOMEHIyeMYIO IOCIIeI0BATeNIbHOCTh U3YUeHUs Y4eOHOro MaTepualia ¢ yu4éToM MEeXIIPEIMETHBIX
U BHYTPUIPEAMETHBIX  CBsI3€il, JIOTUKM  00pa3oBaTeNbHOIO  IPOLECCa,  BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCsl.

B mporpamme 1o OMOJOTMM TakKe YYMTBHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM H TPEIMETHBIM pe3yiabraraM oOydeHHs B ()OPMHUPOBAHUM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHON  JIeATEbHOCTH/y4eOHBIX JCHCTBHH  OOydYaroOmUXCs MO  OCBOCHUIO
coziepkaHus OMOJIOTHYECKOTO 00pa3oBaHusl.

B nporpamme mno Ouonorun (10-11 xmaccel, 0a30Bblii YpOBEHb) pealii30BaH MPHUHIIMUII
IIPEEMCTBEHHOCTH B U3ydeHMM Ouosioruy, Onarojaps dYeMy B Hell ImpocMarpuBaercs
HalpaBIEHHOCTh Ha pPa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMUPOBAHMEM €CTECTBEHHO-HAy4HOTO
MHUpPOBO33pEHHUS,  LIEHHOCTHBIX  OPHEHTAlMi  JMYHOCTH,  DKOJOTHYECKOTO  MBIIIJICHHUS,
IpeJCTaBICHUN 0 370pOBOM 00pa3e )KU3HU U OEpeXHBIM OTHOLIEHHEM K OKPY>Karolled MprupoIHOi
cpene. [loaTomy Hapsiny ¢ u3yuyeHHeM OOIIEOMOIOTHYECKUX TEOPUH, a TaKkKe 3HaHUHM O CTPOEHUH
KHUBBIX CHCTEM pa3HOTO pPaHTa W CYINIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOIECCOB B
mporpaMMme TO OWONOTHHM YAENCHO BHHMAaHHE WCIONB30BAaHUIO IIOJyY€HHBIX 3HAaHUH B
MOBCEHEBHOM KM3HHM IS pEIIeHUs MPHUKIAJHBIX 3aJad, B TOM YHCJE: NPOPUIAKTUKA
HACJIC/ICTBEHHBIX  3a00NIeBaHMK  YENOBEKa,  MEIWKO-TEHETHUECKOTO  KOHCYJIBTHPOBaHWUS,
00OCHOBaHMS SKOJIOTHUECKU I1eJeco00pa3Horo IMoBeJIeHHs B OKpYXarolledl NpHUpoaHOM cpexe,
aHalu3a BIUSHUS XO3SHCTBEHHOW JEATENbHOCTH YEJIOBEKA Ha COCTOSHUE TMPHPOIAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHWE BHUMAHHUS K NPUKIAJHOW HAIpPaBIEHHOCTH Y4eOHOIro
npeamera «buonorus» NPOIUKTOBAHO HEOOXOAMMOCTBIO OOECHeYeHMs YCIOBHUH ISl pelIeHHs
OHON W3 aKTyaJbHBIX 3aja4 IIKOJHHOTO OHMOJIOTHYECKOro 00pa30BaHUS, KOTOpas MpEeIroiaraet
dbopMupoBaHue y OOyYarOMIMXCS CIOCOOHOCTH aIalTHPOBaThCs K W3MEHEHUSM JIHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpenHero oouiero oopazoBaHus 3aHMMaeT BakHoe MecTo. OHa olecreunBaeT
¢dopmMupoBaHue y OOy4YalOUIMXCsS MPEACTaBICHUH O Hay4YHON KapTMHE MHpa, pacIIupseT |
0000111aeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHu3aluul u
HBOJIOIMM, CO34a€T YCIOBUS JJIS: TIO3HAHUS 3aKOHOB JKMBOW MpUPOABI, (HOpMHUpPOBAHHUS
(YHKIMOHAJIBHOM T'pPaMOTHOCTH, HAaBBIKOB 3J0poBOro u 0Oe3omacHoro obOpa3za JKU3HH,
HKOJIOTUIECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPUPOJIC M YEIIOBEKY.

Bornbioe 3HaueHne OMOIOTHS UMEET TaK)Ke ISl PeIIeHHsI BOCTIUTATEIbHBIX W PAa3BUBAIONINX 3a/1a9
cpenHero o0rmero o0pa3oBaHusi, CoOMAIM3AIUU 00yJaronmxcs. M3yuenne Ouonoruu odecrneunBaeT
ycinoBusl UId  (DOPMHUPOBAHUS HHTEJUIEKTYaIbHbIX, KOMMYHHMKALIMOHHBIX M HMH(OPMALMOHHBIX



HaBBIKOB, ACTETHYECKOW KYJIbTYpbl, CHOCOOCTBYET WHTErpaluu OHOJOIMUYECKUX 3HAHUM C
MPEJCTABICHUAMHU M3 JPYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHU M Treorpaduu.
Ha3BaHHbIe MOJIOKEHUSI O NpEAHA3HAYEHUH yueOHOro mpeamera «buomorus» cocTtaBuid OCHOBY
JUIsL ONPEACTICHHUS TIOAXOI0B K OTOOPY U CTPYKTYPHPOBAHUIO €TO COACPKAHMSA, MPEICTABICHHOTO B
IIporpaMMe 1o OuoJIoruu.

OT10op coaepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILECTBIIEH C O3ULIUI
KyJbTYpOCOOOpPA3HOTO IO/AX0/a, B COOTBETCTBUU C KOTOPBIM OOydYarouiuecsl IOJKHbI OCBOMUTH
3HAaHUS U YMEHUs, 3HauuMble A1 (HopMUpOBaHMS OOLIEH KyJabTYpBl, ONpPENEIIAIONe aJleKBaTHOE
IIOBEJICHHUE YEJIOBEKA B OKPY’KaIOLIeH MPUPOJHOM Cpesie, BOCTpeOOBaHHBIE B IIOBCEAHEBHOM JKNU3HU
U TPAaKTUYECKOH aeATenbHOCTH. Ocoboe MecTo B ITOM CHCTEME 3HAHUN 3aHMMAIOT 3JIEMEHTBI
COZIEpKaHMsl, KOTOpBIE CIyXaT OCHOBOH Juia ()OpPMHPOBAHHUS TNPEACTABICHUNH O COBPEMEHHOU
€CTECTBEHHO-HAyYHOW KapTHHE MHUpPa M HEHHOCTHBIX OPHUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIUX
IryMaHH3alUU OUOJIOTMYECKOro 00pa30BaHuUs.

CTpyKTypHUpOBaHUe coepkKaHUs yueOHOro Marepuaia B IporpaMme 1o OUOJOrul OCYLIECTBIIEHO C
y4€TOM NPUOPUTETHOTO 3HAYECHUSI 3HAHUH 00 OTIIMYUTEIBHBIX OCOOCHHOCTAX JKUBOM MIPUPOABI, O €€
YPOBHEBOI OpraHu3alMy U 3BOJIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOro mpeamera
«buonorus» BBIIEIEHBI CIENYIOUIME COAEp)KaTeNbHblE JIMHUU: «buomorus kak Hayka. Metonbl
Hay4HOTO To3HaHUs», «Kierka kak Ouonormyeckas cucremay, «OpraHu3M Kak OHMOIIOTHYECKas
cucrema», «CrucremMa W MHOToOOpasue OpPraHHYECKOro MHpPay, «DBOJIONHS >KUBOW MPHUPOABD,
«OKOCHUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Lenb usyuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJa/IeHUE 00yYaroIMMHUCS
3HaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHM3allud >KUBBIX CHUCTEM pa3HOr0 paHra Hu
IpUOOpeTeHne yYMEHHMM MCIONb30BaTh 3TH 3HAHUSA JUIS TPAMOTHBIX JCWCTBUI B OTHOLICHUU
00BEKTOB KUBOW MPUPOJIBI U PEIIEHUS Pa3IMUHBIX KU3HEHHBIX poOIeM.

JlocTikeHue 1Leiau u3ydyeHus yuyeOHoro mpeamera «buosnorus» Ha 0a30BOM  ypOBHE
o0ecreynBaeTcs pelieHNueM CIeIYONMX 3a1a4:

OCBOEHHE OOYyYalOIIMMHUCA CHCTEMbl 3HAHMM O OMOJIOIMUECKMX TEOpUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIax, CIyXKallluxX OCHOBOM JUIsl GOPMUPOBAHUS TIPEICTaBICHUN
0 €CTECTBEHHO-HAyYHON KapTHHE MHpa, O METO/Iax HAayYHOIO MO3HaHUs, CTPOCHUH, MHOT00oOpa3uu
U OCOOCHHOCTSIX JKHMBBIX CHUCTEM pa3HOTO YPOBHS OpraHM3alli{, BBINAIOIIUXCS OTKPBITHSIX U
COBPEMEHHBIX MCCIIEJOBAaHUSIX B OHOJIOTHH;

¢dopmupoBaHue 'y OOyyarOIIMXCS I103HABAaTENbHbBIX, HWHTEJUIEKTYalIbHbIX W  TBOPYECKHUX
crocoOHOCTEH B IMPOLECCe aHalIM3a JAHHBIX O MyTSIX Pa3BUTUS B OMOJOTMU HAYYHBIX B3IVIAJIOB,
UJIeN ¥ TIOAXOI0B K U3YUYEHUIO JKUBBIX CUCTEM PA3HOIO YPOBHS OpraHU3ally;

CTaHOBJIEHHE Yy oOyyarommxcsi oO0mel KyJabTypbl, (YHKIHOHAJIBHON TIpaMOTHOCTH, pPa3BUTHE
YMEHHI OOBACHATH W OLICHUBAThH SBJICHHUS OKPYXKAIOLIEr0 MHpa KUBOW MPHUPOJLI HA OCHOBAHWUU
3HAHUU U OIBITA, MOJyYEHHBIX IPU U3yUYE€HUU OUOJIOTHH;

¢dbopmupoBaHue y oOy4aroUIMXcsi YMEHUH HWIITIOCTPUPOBATH 3HAYeHHE OWOJIOTMYECKUX 3HAHUU B
[IPAKTUYECKON [EATEIBbHOCTU YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTMU U
arpoOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEXKIEHHOCTM B BO3MOXKHOCTM IIO3HAHMS 4YEJIOBEKOM JKUBOW  MPHUPOJIBL,
HEOOXOIMMOCTH OEpe’KHOrO OTHOLIEHHs K HeH, COOMIOACHUS TMYECKUX HOPM IPH NPOBEICHUU
OMOJIOrMYECKUX UCCIIEJOBAHUN;

OCO3HAHME LEHHOCTHU OMOJOTMYECKUX 3HAHUHN JJISl MOBBILIEHUS YPOBHS SKOJOTHYECKON KYIBTYpHI,
U1 GOpMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHHUM B TTIOBCEAHEBHOM KU3HH JIJIsI OIEHKH TOCJICICTBUNA
CBOCH JIEATENPHOCTH TIO OTHOIICHHIO K OKpPYXKAaWIIeH cpele, COOCTBEHHOMY 30POBBIO,
000CHOBaHME U COONIOZICHNE Mep MPOPUIAKTUKH 3a00IeBaHUH.

B cucteme cpemnnero obmero obpazoBanus «buonorusy», nzydaeMasi Ha 6a30BOM ypOBHE, SIBIISIETCS
00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSAIIUM B COCTaB MpeAMETHOW obOnactu «EcTecTBeHHO-
HayYHBIC TIPEAMETHD».

Jliist u3yueHust Onosoruy Ha 6a30BOM YPOBHE CPEIHET0 00IIero oo0pa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 knmacce — 34 yaca (1 yac B Heaenmo), B 11 kiracce — 34 yaca (1 yac B Heelno).
COJEPXAHUE OBYUYEHUS

10 KJIACC

Tema 1. buoJiorus kKak Hayka.

buonorust kak Hayka. CBsi3p OHOJOTMH C OOUIECTBEHHBIMH, TEXHHYECKUMU U JIPYTHMHU
€CTECTBEHHBIMU HaykKamH, Quiocodueil, 3THKOH, 3cTeTukoi u mpaBoM. Ponp Ouonoruu B
(hopMUpPOBaHUU COBPEMEHHOM HayYHOU KapTUHBI Mupa. CucTemMa OMOJIOrHUeCKUX HayK.

MeTtoapl TO3HAHMS JKUBOM MPUPOAbI (HAOMIONEHUE, SKCIEPUMEHT, OIHCAHHE, HW3MEpEeHHE,
KIaccu(uKaius, MOJeIMPOBaHNE, CTAaTHCTUYECKast 00padOTKa TaHHBIX).

JdemoHncTpauum:

[Moprpertsr: Y. HapBun, I. Mengens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuubl u cxeMbl: « MeTo/bI IO3HAHUS KUBOU IPUPOBD».

JlabGopaTopHble M MPpaKTHYEeCKHE PA0OTHI:
[Tpaktiueckast padota Ne 1. «/cnonb3oBaHue pa3iuyHbIX METOIOB MPH U3YYCHUH OMOJIOTHYECKHX
O00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMsL.

Xusble cucrempl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTauyuue KUBBIX CHUCTEM OT
HEOPraHWYECKOW MPUPOBI.

CpoiicTBa OMOcHCTEM M UX pa3HOOOpa3zue. YPOBHM OpraHu3aldyd OUMOCHCTEM: MOJIEKYISPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIM, HMOMYJISIIUOHHO-BUI0OBOM, HKOCUCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.

JdemMoHcTpanuu:

Tabmuib! 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», « YDPOBHHM OPraHU3AIIUM KUBOW TPUPOIBD».
Ob6opynoBanue: mozens Monekyisl JJHK.

Tema 3. XuMu4ecknid COCTaB M CTPOCHUE KJIETKH.

XUMUYECKUN COCTAB KJIETKU. XUMHUUYECKHE DIEMEHTHI: MAaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Boaa u
MUHEpaJIbHbIE BELIECTRA.

OyHKIMK BOJIBI 1 MUHEPAIbHBIX BElIeCTB B KiieTke. [logaepkanne ocMoTHYecKoro OanaHca.
benku. CoctaB u crpoeHue OeIKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. He3ameHnumble u
3aMEHHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYPHI OEIKOBOM MOJEKYJIbI
(mepBUYHas, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUECKHE CBOWCTBA OCIIKOB.
buonornueckue GpyHKIuu OEIKOB.

depMeHTHl — Onoornueckue Karanuzaropsl. CTpoeHue GepMeHTa: aKTUBHBIN LIEHTP, CyOCTpaTHas
cnenupuunoctb. Kodepmentsl. Butamuubl. Otmianuus (QepMEHTOB OT  HEOPraHWYECKUX
KaTaJu3aToOpPOB.



VYrneBonbl: MOHOCaxapuabl (TIOK03a, pru003a U Ie30KCUpr003a), Aucaxapubl (caxaposa, JaKTo3a)
U TIOJIMcaxapu sl (Kpaxmall, ITTMKOTEH, LeJUTI0N03a). buonornueckue GyHKIMH yTIIEBOIOB.

Jlunuasl: TpurMuepuasl, Gocomunuabl, crepouabl. [uapoduabHO-THIPOGOOHBIE CBOWCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YITIEBOJOB, OCIKOB M JHMIHMJIOB KaK MCTOYHHUKOB
SHEPrUHu.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u pynakuun JJHK. Ctpoenne u pynkuuu PHK. Buast PHK. AT®: crpoenune u hyHKIHH.
Huronorust — Hayka o kjerke. Kierounas Teopusi — mpumep B3auMOJAEHCTBUSA uAe U (akToB B
Hay4YHOM MO3HaHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kak menoctHas >xuBas cucrema. OOmmMe MNpHU3HAKK KIETOK: 3aMKHYyTas Hapy)KHas
MemOpana, monekyisl JJHK kak reneTndeckuii anmapar, CucTeMa CHHTEe3a OeKa.

Tumer  KJIETOK:  dyKapHOTHUYeCKass W mpokapuoTmueckas.  OCOOCHHOCTH  CTPOCHHS
npokapuotudyeckon kinetku. Kierounas crenka Oaxrtepuil. CTpoeHHE 3YKapUOTUYECKON KIIETKH.
OCHOBHbIE OTJINYHUS PACTUTENBHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBhl KIETOK — KIETOYHAs CTEHKa, DIHUKOKAIMKC, WX (YHKIHH.
[Ina3maruyeckass memOpaHa, e€ cBoiictBa u ¢GyHKiuu. [luTormasma u e€ OpraHOW[BI.
OnnomemOpannsie opranouabl kinetku: JIIC, ammapar [ombmxu, nau3ocomsl. IlomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHJAPUH, IutacTuibl. [IponcxokaeHne MUTOXOHIPUM U miuactuia. Bumabl
wractua. HemeMOpaHHBIE OpPraHOWABI KIETKH: PUOOCOMBI, KJIETOYHBIA IIGHTP, UEHTPHOJH,
PECHUYKH, KI'YTUKU. DYHKIIMHU OPraHOU0B KJIETKH. BriroueHus.

SAnpo — perynsaTopHbld LeHTp KieTku. CTpoeHue sapa: siiepHas o00J0uYKa, KapuoIula3Ma,
XPOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemMoHcTpanuu:

Hoprpetsl: A. JleBenryk, P.I'ykx, T.IlIBann, M. lneitnen, P. Bupxos, [[x. Yorcon, ®. Kpux,
M. Yunkunc, P. ®panxiun, K. M. bap.

Jlnarpammbl: «Pacnipenenenne XMMHUYECKUX 3JIEMEHTOB B HEKMBOM mpupopae», «Pacmpenenenue
XUMHYECKHUX AJIEMEHTOB B KUBOU MPUPOE».

Tabnuuel u cxeMmsl: «Ilepuonnueckas Tabnuiia XUMUYECKUX 3JIEMEHTOB», «CTpOCHHE MOJEKYIbI

Bomb», «buocunTes Oenkay, «CrtpoeHume Monekynbl Oenkay, «CrtpoeHue GdepMeHTay,
«Hyxneunosslie kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CtpoeHHe 3yKapHOTHYECKON
KIeTKn», «CTpoeHHne >KHBOTHOM KIETKM», «CTpOeHHME pacTUTENbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIETKN», «CTpOoeHue siipa KIETKW», « YIIIEBOABD», «JInumuasn».

OO6opynoBaHKe: CBETOBOM MHUKPOCKON, 000pYJOBaHUE Ul NPOBEIEHUS HAOIIONCHUN, NU3MEPEHUH,

OKCIICPUMCHTOB, MUKPOIIPEIIapaThbl paCTUTCIIbHBIX, ) KUBOTHBIX U 6aKTepI/IaJ'IBHBIX KJIETOK.
JlabGopaTopHblie M MpaKTHYEeCKHE PA0OTHI:

JlaGoparopHast pabota Ne 1. «l3yueHue karaauTHUeCKOM aKTUBHOCTH ()EPMEHTOB (Ha MpUMeEpe
aMmIIa3bl WIN KaTanas3bl)y.

JIaGoparopHast pabota Ne 2. «l3yueHue CTpoeHHs KIETOK PACTeHHUH, KUBOTHBIX U OakTepuil mox
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax U UX OMHCAHUEY.

Tema 4. )KuzHenesiTeIbHOCTb KJIETKH.

OO6MeH BemlecTB, WM MeTabonmu3M. AccUMUIALUS (TUIACTHYECKUIT OOMEH) M AMCCUMUIISIUS
(oHepreruyeckuii oOMEH) — JB€ CTOPOHBI €IMHOro Ipolecca Merabonuzma. Poib 3akoHOB
COXpaHEHUs BEIIECTB U SHEPIruu B IOHUMaHUU MeTa0o0In3Ma.



Tuner oOMeHa BemniecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poik dhepmMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUH SHEPTUU B KIIETKE.

dotocunte3. CreroBast u TeMHOBasA (as3bl porocuntesa. Peakiun gortocunTe3a. IPPEeKTUBHOCTD
¢dorocunTe3a. 3HadueHue (OTOCHHTE3a Ul KU3HM Ha 3emwse. BrusHue ycinoBuil cpeapl Ha
(oTOCHHTE3 U CIIOCOOBI TOBBIIECHHS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocuHTe3. XeMOCHHTE3UpyoIIne OakTepuu. 3HaueHue XeMOCHHTE3a JIJIs )KU3HH Ha 3emIle.
OHepreTuueckuii oOMeH B KieTke. PaciieruieHne BelIecTB, BBIACICHHE U aKKyMYJIHPOBaHUE
SHEPruu B KIETKe. OTambl 3SHepreThueckoro oOmeHa. [nukonmus. bpokeHue u ero BHIBI.
Kucnoponnoe okucienue, Wik KieTouHoe Jbixanue. OxuciurenabHoe (GochopuinpoBaHue.
D dexTHBHOCTD SHEPTETHUECKOTO 0OMEHa.

Peaknun marpuynoro cunresa. I'enernueckas undopmamms u JJHK. Peanuszanus reneruueckoit
uHpOpMaLMU B KJIEeTKe. | eHeTuYecKuil Ko U ero cBoiicTBa. TpaHCKpHUIILIUSA — MAaTPUYHBIN CHHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka. Dtambl TpaHCsnud. KomupoBanue aMUHOKHUCIOT. Poib
pubocoM B OMocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hctopusi oTtkpbiTusi BupycoB (/. W. MiBaHOBCKWMiN).
Oco0OeHHOCTH CTPOCHUS M >KU3HEHHOTO IMKJiIa BUpPycoB. bakrepuodaru. bone3nu pactenuid,
KUBOTHBIX M UEJOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmynomeduumra yenoeka (BUY) —
Bo30ymurens CIIMJla. OOparHas TpaHCKpumnus, peBepraza u uHTerpasa. IIpodmirakruka
pacnpoCTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanum:

Hoptpetsr: H. K. Konbuios, JI. . UBanosckuit, K. A. Tumupsizes.

Tabmuubl u  cxembl: «Tunel mutanusy, «Metabonusm», «MUTOXOHIPHSY, «DHEPreTUYECKUN
obmeny, «Xmopomnacty, «Porocuntes», «Ctpoenue IHK», «Ctpoenue u (yHKIMOHHPOBAaHHE

reHay, «Cunre3 Oenka», «leHernueckuil kom», «Bupycw», «bakrepuodarn», «Crpoenue u
*u3HeHHbIH 1k Bupyca CIIN/a, 6akrepuodaray, «Pemnukanns JJHK».
Ob6opynoBanue: moaenu-anunkauu «Yapoenue JIHK u Tpanckpunuus», «buocunrtes Oemnkay,

«CTpoenue kieTku», moaens cTpykrypsl JTHK.

Tema 5. PazMHOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KreTounslit 1IUKI, WM )KU3HEHHBIN 1UKI KiIeTku. MHTepdaza u mutos. [Ipoueccsl, nporekaroiue B
uHTepdase. Pemnmukanus — peakuuss warpuuHoro cunteza JIHK. CrpoeHune Xpomocowm.
XpoMOCOMHBIH Habop — KapuoTun. JIMMIOWAHBIM W TalIOMJIHBIH XPOMOCOMHBIE HaOOPHI.
Xpomaruael. L{lutonornyeckre OCHOBBI pa3MHOKEHUS U MHIUBUIyaIbHOTO Pa3BUTHUS OPraHU3MOB.
Henenne knetku — muto3. Craguu murosa. IIponeccsl, npoucxosaiye Ha pa3HbIX CTaAUAX MUTO3A.
buonornueckuil cMpICIT MUTO3A.

[IporpamMmmupyemas TuGesb KJIETKU — aronTo3.

@®opMbl pa3MHOKEHHS OpPraHM3MOB: Oecrojioe W TojoBoe. Buabl 0Oecrosoro pa3MHOKEHHUS:
JIeIeHUe Ha/JABOE€, MOYKOBAaHME OJHO- M MHOTOKJETOYHBIX, CHOpPOOOpa3OBaHUE, BETre€TaTHMBHOE
pasMHOXeHHE. MICKyCCTBEHHOE KIIOHUPOBAaHHUE OPraHU3MOB, €10 3HAYEHUE I CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIAMYHS OT OECIIOJIOTO.

Meito3. Craguu meiiosa. Ilponeccel, npoucxonsamue Ha cragusax menosa. IloBenenue xpomocom B
Mmerose. Kpoccunrosep. bruonoruueckuii cMbIC U 3HaYE€HUE MEH03a.

'amerorene3 — mporecc o00pa3oBaHUS MOJOBBIX KJIETOK Yy JKUBOTHBIX. [lonoBble kenesbl:
CEeMEHHUKU U suuHuUKU. OOpa3oBaHHWE U pa3BUTHE IMOJOBBIX KJIETOK — ramer (CrepMaro3ou,
gillleKiieTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEGHMSI  AWILEKIETOK |
criepmaro3ou0B. OmiogorBopenue. [laprenorenes.



NunuBuayansHOe pa3BuTHe (OHTOreHe3). OMOpPHOHANIBHOE pa3BUTHE (APMOpPUOTEHE3). DTambl
3M6pI/IOHaHBHOI‘O Pa3sBUTHA Y HO3BOHOYHBIX JKHMBOTHBIX: I[pOGJIeHI/IG, racTpyiiinusd, OpPraHoOrcHCE3.
[ToctomOpuoHanbHOE pa3BuUTHE. THUIBI TOCTIMOPHOHAIBHOTO pPAa3BUTHA: NpPSAMOE, HENpsSMOe
(MmunHOYHOE). BnmsHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIC BBHI3BIBATH
BpOXAEHHBIE YPOACTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO paCTEHUS: CTPOCHUE CEMEHH, CTaIuU Pa3BUTHSL.
JdemoHncTpanum:

Tabmuubl u  cxembl: «DopMbl  pa3sMHOXKEHHUST OpPraHU3MOB», «/[BoilHOe OIUIONOTBOpEHHE Y
LBETKOBBIX pacTeHMil», «BererarnBHoe pa3MHOXKEHUE pacTeHUi», «JleneHue kieTku OakTepuiiy,

«CTpoeHue NOJOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kietounsli nukiy, «Permkanus
JHK», «Mwuto3», «Menos», «IIpsamoe u Henpsimoe pa3Butue», «['ameTorenes y MiIeKONUTAIONIUX U
4esoBeKay, «OCHOBHBIE CTaJUU OHTOTEHE3A.

O0bopynoBaHue: MUKPOCKOIL, MHUKpOIIpenaparbl «CnepMaro3ou bl MJIEKOIIMTAIOLIET O,

«SlinekneTka MiekonuTaronero», «Kapuokunes B KJI€TKaxX KOPEIIKa JIyKay, MarHUTHAas MOJAEIb-
anmukanus «Jlenenue kinetkun», moaens JHK, Mmonens meradasHoit XpoMOCOMBI.

JlabGopaTopHble M MPpaKTHYEeCKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIperaparax».

JlaboparopHast pabora Ned. «l3ydyeHwe CTpOCHHsS TIOJIOBBIX KIETOK Ha  TOTOBBIX
MUKpOTIperaparax».

Tema 6. HacjiencTBEHHOCTb M H3MEHYHBOCTH OPraHU3MOB.

IIpeamer u 3agaun reHeTuku. Victopus pa3BUTHS T€HETUKH. Posb IUTOIOrMM M 3MOpPHOJIOTUU B
CTaHOBJICHUM FeHETUKU. BKiax poccuiickuxX 1 3apyOeKHBIX YUEHBIX B pa3BUTHE ITeHETUKUA. MeTobl
TeHeTHKH (FMOpUIOIOTMYECKUI, LUTOreHEeTHUECKUH, MOJIEKYIsIpHO-TeHeTHuecKuii). OCHOBHBIE
TEeHETUYECKNE NIOHATHS. | eHeTnYeCcKask CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HAaclIe[JOBaHUs NPU3HAKOB, YycTaHoBIeHHble [. Mennenem. MonorubpuaHoe
CKpelllMBaHHe. 3aKOH eInHOOoOpa3usi ruOpuIoB NepBOro mnokojeHus. [IpaBuiio TOMHHHPOBAHUA.
3aKoH pacuierieHus: npu3HakoB. [ unoresa ynucrorsl ramer. [lonHoe U HenmonHOe JOMUHUPOBAHHE.
JlurnbpuHoe ckpeuiBaHue. 3aKOH HE3aBHCHMOIO HAcjeloBaHUS MpU3HaKoB. LluTorenernyeckue
OCHOBBI ~ JAUTMOPHIHOTO  CKpELIMBaHUSA. AHalIM3Mpylollee CKpeluBaHue. lcronb3oBaHue
aHAJTM3UPYIOIIETO CKPEIIMBAaHUS JUIs ONPEIETICHUs TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana mo cCleNJeHHOMY HAacieJOBaHUIO
reHoB. Hapy1ieHue crierieHust TeHOB B pe3yJIbTare KpOCCHUHIOBEpPA.

XpOMOCOMHasl TEOPHsI HACIIEACTBEHHOCTHU. | eHETUYECKHE KapTHI.

I'enernka mnona. XpomMOCOMHOE OmNpeAesieHue TMoja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle 1 rereporameTHble Oprann3mMel. HacnenoBaHnve npru3HakoB, CLETUIEHHBIX C ITOJIOM.
N3meHunBOCTh. Buabl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HACIEACTBEHHasd. Ponp cpeasl B
HEHACJIeCTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKAa  MOIM(UKAIMOHHOH  HM3MEHYHMBOCTH.
Bapuanuonsslil psag v BapuauMoHHas kpuBas. Hopma peakuum npusHaka. KonnuecTBeHHBIE U
KaueCTBEHHbIE MPU3HAKHN U UX HOpMa peakuuu. CBOHCTBAa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.
HacnencTBeHHas, win reHOTUNHYECKast, M3MeHUYNBOCTh. KoMOMHaTHBHAsS M3MEHYMBOCTh. Meio3 u
MOJIOBOM TMpollecC — OCHOBAa KOMOWHATUBHOM M3MEHUMBOCTH. MyTalllOHHAs H3MEHYUBOCTbD.
Knaccudukanus Myrtanuii: reHHblE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W HPUYUHBI MYTallUi.
MyTtarensusle (akTopbl. 3aKOH TOMOJOTMYECKUX pSAJOB B HAclEACTBEHHOW H3MeHuuBocTH H.
. BaBunosa.



BuesnepHas HacaeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuotunm uenoBeka. (OCHOBHBIE METOABl TIE€HETUKH  YEJIOBEKA:
TCHEANIOTUYCCKUH,  OMM3HENOBBIA,  IIUTOTCHETUYCCKUH, OWOXUMHUYECKHH,  MOJICKYJISPHO-
reHeTudeckuii. CoOBpeMEHHOE OMpeeiIeHUe TEHOTUIA: TOJHOI€HOMHOE CEKBEHHPOBAHHUE,
TCHOTUNHPOBaHWE, B TOM 4ucie ¢ mnomomibio [II[P-amanu3a. HacnenactBeHHble 3a0olieBaHUs
YeJIOBEeKa: TeHHBIC 00JIe3HU, OOJIE3HH C HACJIEICTBEHHOM MPEapaciooKEHHOCTHI0, XPOMOCOMHBIC
6one3nn. Comarnueckue U TreHepaTuBHbIe MyTanuu. CTBOJIOBBIC KJIETKU. [IpUHIMUIBI 310pOBOTO
oOpasza KW3HM, JUATHOCTUKH, MPO(PWIAKTUKA W JICYCHHS TeHETHYeCKUX Oone3nerd. Memuko-
TEHETUYECKOE KOHCYJBbTUPOBAHHE. 3HAYCHUE MEAUIMHCKOW T€HETUKH B MPEIOTBPAILCHUU U
JICYCHUH T'€HETHYECKHUX 3a00JIeBaHUI YEI0OBEKA.

JdemMoHcTpanuu:

Hoprpertst: I. Mennens, T. Mopran, I. ne ®pu3, C. C. UerBepukoB, H. B. Tumodeer-PecoBckmii,
H. 1. BaBuios.

Tabaumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €ro ITUTOTEHETHYECKas OCHOBa», «3aKOH
pacHICTUICHHSI W €ro IUTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe
ckpenuBaHue», «lluTomornueckue  OCHOBBI ~ JUTHOPHIHOTO  CKpCIIMBAHUS»,  «Mero3»,
«B3anmojelicTBuE ayuieibHBIX T€HOB», «[ eHeTHUUeCKUe KapThl pAaCTCHUM, KUBOTHBIX U YEIOBEKAY,

«l'enetnka nona», «3aKOHOMEPHOCTH HACJIEJOBAHUS, CLEIJICHHOTO ¢ Mojiom», «Kapuorumbl
YeloBeKa U OJKUBOTHBIX», «Bumbl wm3MeHuMBOCTH», «MonnduKamoHHas HM3MEHYHBOCTDY,
«HacnenoBanue pesyc-axropa», «l'eHeTrka rpynn KpoBu», « MyTallmoHHas HU3MEHUYUBOCTbY.

O06opyznoBanue: MOAEIU-aNIUINKALIIH «MounoruOpuanoe CKpEILUBaHUEY, «Henonnoe

JOMUHUpOBaHueY, «JuruOpuanoe ckpenuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MyTtanuu (HOpMbI KpPbUIbEB UM OKpPAcKu Telna), repdbapuit
«l'opox 1moceBHOW».

JlabopaTopHble M NpaKTHYeCcKHe PadoOTHhI:

JIaGoparopHast pabora Ne5. «M3yueHue pe3ynbTaroB MOHOTMOPHUIHOTO M JUTHOPUIHOTO
CKpEIMBaHUA y Ip030(UiIbl HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHast pabota Ne 6. «M3ydenune wmoauUKaAIMOHHOM W3MEHYMBOCTH, TOCTPOCHUE
BApHALIMOHHOTO PsAJla U BApUALMOHHOW KPUBOW.

Jlaboparopnast pabota Ne 7. «AHanu3 myTanuil y 1po30Q bl Ha TOTOBBIX MUKPOTIpErapaTaxy.
ITpaktnyeckas padora Ne 2. «CocTaBieHue U aHAJIU3 POTOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexnust oprann3moB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexknuus Kak HayKa U IPOLECC. 3apOKICHUE CEIeKIUU U goMectukanusa. Yuenue H. 1. BaBunosa
0 LEHTpax HPOUCXOXKACHHUS W MHOrooOpa3us KyJAbTYpHBIX pacTeHUU. LIeHTphl MpoucxoxaeHus
JIOMAIITHUX >KUBOTHBIX. COpT, IOpo/1a, MITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil M MHAMBHUAYaAIbHbIN OTOOPHI B CEJIEKIIMH PACTEHUIN 1
KUBOTHBIX. OIleHKa 3KcTephepa. bIM3KopoCTBEHHOE CKpellUBaHue — MHOPUAMHT. YucTras JUHMSL.
CkpemuBanue 4iCTHIX JUHUHA. [ereposuc, umm rubpunnas cuia. HepoacTBeHHOe CKpeluBaHUe —
ayTopuaunr. OtnanénHas ruOpuauzanus u e€ ycrnexu. VcKycCTBEHHBIH MyTareHe3 M HOJTy4YeHue
MIOJIMILIOUAOB. [JOCTHKEHUSA CENEKIUN PACTCHUH, J)KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHomoruss Kak OTpaciab MPOM3BOJACTBA. [eHHas UWHXKEHepHs. OTambl  CO3JaHUs
pexomOuHanTHoit JIHK wu TpaHcrenHbix opranusmoB. Kierounass wumnxeHepus. Kiertounble
KYJIBTYypbl. MHKpPOKJIOHAIBHOE pa3MHOKEHHE pacTeHnid. KIOHMpoBaHME BBICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX ~OPraHU3MOB. OKOJIOTMYECKHME U ATHYeckue mnpodiaemsl. MO —
TeHeTHUYECKU MOAN(DUIUPOBAHHBIE OPIaHU3MBI.



JleMOoHCTpanuu:
Hoprpersr: H. Y. BaBunos, 1. B. Muuypun, I". JI. Kapneuenko, M. @. I1BaHoB.

Tabmunpl U cxeMbl: kKapta «LIeHTpBI MPOUCXOXKAEHUSI U MHOrOo0oOpas3usi KyJIBTYPHBIX pacTEHUID,

«ITopomapl JOMAITHUX KUBOTHBIX», «COpTa KYIBTYpHBIX pacTeHui», « OTaanéHHas TuOpuan3ams,
«Pabotne! akagemuka M. ®@. Banosay, «llomumionausy, «O0beKTbl OMOTEXHOIOrUNY, «KileTouHbIe
KYJIBTYpbI U KIIOHUpOBaHUE», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OO6opyioBaHue: MyJIsDKH TUIOIOB U KOPHEIUIONOB JAMKUX (OPM M KYJIBTYPHBIX COPTOB PAacTEHUH,
repOapuit «CenbCKOX03SIMCTBEHHBIC PACTEHUS.

JlaGopaTopHblie M MPpaKTHYEeCKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHDKCHHSI CEJIeKIMM pPAaCTeHHM U KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIA YYacTOK, B TEIUIMYHOE
XO035HCTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIHOHHAA OMOJIOTHS.

[IpennochlIki BO3HUKHOBEHUS IBOJIOIMOHHON TEOPHH. DBOJIOLMOHHAS TeOopus U e€ MecTo B
Oouonoruu. BrnusiHEE YBONTIONIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTUX HayK.
CupzerenbctBa 3Bosonuu. [lajgeoHTosmormyeckue: mNOCIEAOBAaTEIbHOCTh MOSABIEHUS BUJOB B
MAJICOHTOJIOTHYECKON JIETOMUCH, TIepexoanbie popMbl. bruoreorpadudeckue: CXoACTBO U pa3indue
(bayH 1 GrIop MaTEpUKOB U OCTPOBOB.

DOMOpHUONIOrHYECKHe: CXOACTBA U pazNuuus SMOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBIE, PYAUMEHTapHbIE  OpTraHbl,
araBU3Mbl. MOJIEKYIApHO-OMOXMMHUYECKHUE: CXOACTBO MEXAaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
MeTa0OJIMUECKUX MyTeH Yy BCEX OPraHU3MOB.

OpomononHas teopus Y. JlapBuna. [lpenmnochuiku BO3HUKHOBEHHS JapBUHM3MA. J[BHKyiue
CHJIBI 3BOJIIOLIMM BUI0B 10 [{apBUHY (M30BITOYHOE Pa3MHOXKEHHUE MPU OIPAaHUUYEHHOCTH PECYPCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CyIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).
Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0CHOBHBIE TIOJIOKEHHUS.

Muxkpososmtorus. [Tonynsinus Kak eMHUIA BUIA U 3BOJTIOLUH.

JBuwxkyme cunbl  (GakTopbl) SBOMIOLMKM BHIOB B mpupoie. MyTalMOHHBIA Tpolecc u
KOMOWHATUBHASI U3MEHUUBOCTH. [lonmymsiiioHHbIe BONHBI U Apelid reHos. M3omsuus u Mmurparus.
EcrectBenHbIit 0TOOp — Hanpasisionuii pakrop 3Bosoul. POpMbI €CTECTBEHHOTO 0TOOpA.
[Tpucnoco6aeHHOCTh OpPraHU3MOB Kak pe3yjbTaT 3BOMOUUHU. [Ipumepsl mpucrnocoOneHui y
Opranu3mMoB. ApoMop(}o3bl U UINOAJATTAIUH.

Buna u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BH1000pa30BaHms: Teorpapudeckoe,
9KOJIOTHYECKOE.

MaxkposBomonsi.  DopMbl  IBOJIOUMHU:  (QUIETHYECKasi, JAUBEPreHTHAas, KOHBEPreHTHasd,
napasuienbHas. HeoOpatumocTs 3BOIOLNH.

[IpoucxoxxaeHne OT HecHelHaTu3upOBaHHbIX MpenkoB. [Iporpeccupyromas crenuaIn3amnms.
AnantuBHas paguaius.

JdemoHncTpanum:

IMoptpetst: K. JIunnen, K. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens,
@. Mromep, A. H. Ceeprios.

Tabmuubl u cxemsl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiie», «3apOAbIlM TO3BOHOYHBIX

KUBOTHBIX», «ApxeonTepukcy, «DopMbl 00prOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,



«MHoroo6pa3ue copToB pacTteHui», «MHorooOpazue TMOpoa KUBOTHBIX», «llomymsiumy,
«MyTanoHHasi W3MEHYHMBOCTB», «Apomopdosb», «Wanoamanranum», «OOmas nereHepanusy,
«/IBmxymue cuiibl sBomonum», «Kapra-cxema mMapmpyta nyremectsus Y. lapsuna», «boprba 3a
cymiectBoBanuey, «lIpucnocobneHHocTh opranu3MoBy, «leorpaduueckoe BHI00Opa3oBaHUEY,
«DKOIIOTHYECKOE BUI000pa30BaHHEY.

O6opyioBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHbIMH THIIAMU OKPACKU, HaOOp IUIOAOB U CEMSH,
koyutekiust  «lIpuMepsl 3alIMTHBIX MPUCHOCOONIEHUH Y IKUBOTHBIX», Mozelb «OCHOBHbBIE
HapaBJIEHUS dBOIIOLUN», 00bEMHAA MoJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.
buoreorpaduyeckas kapra mupa, Kouiekius «DopMbl COXPAaHHOCTH HCKOMAEMBIX >KMBOTHBIX U

pacteHuii», Monens ammukanus «llepekpéct Xxpomocom», BiaxkHbele npenaparsl «PaszButue
HacekoMoroy», «Pa3Butue msArymkm», Mukpompenapar «Jpozodumnay (Hopma, mMyTtanuu (Hopmbl
KPBUIbBEB U OKPACKU TEJA).

JlaGopaTtopHble U MpaKTH4YecKHe PadoThI:

JIaGoparopHast pabota Ne 1. «CpaBHeHHE BUJOB 10 MOP(HOJIOTHUECKOMY KPUTEPHION.
JIaGoparopHast pabota Ne 2. «Onucanue NpuUCHOCOOIEHHOCTH OpPraHM3Ma U €€ OTHOCUTEJIBHOIO
Xapakrepay.

Tema 2. Bo3HNKHOBeHMe M pa3BUTHE KU3HH Ha 3emuie.

JloHay4HbI€ NMPEACTABICHUS O 3apOK/ICHUU KU3HU. HayuHble TUnoTe3bl BO3HUKHOBEHUSI KU3HU Ha
3emsie: aOMOTeHE3 M MaHCIEPMHs. XUMHUYECKasi HBOJIONH. AOMOTCHHBIN CHHTE3 OpraHWYECKHX
BEUIECTB W3 HEOPraHMYECKUX. ODKCIEPUMEHTAIbHOE IOATBEP)KIECHUE XHUMHUYECKOM HBOJIOLUU.
HauanbHnsble sTanel Ouonorunyeckoit sposmonnu. ['unoreza PHK-mupa. @opMupoBanre MeMOpaHHbBIX
CTPYKTYp M BO3HUKHOBEHHE MNpOTOKJIETKU. [lepBple kieTkn M ux sBomonus. PopmupoBaHue
OCHOBHBIX I'PYyTII JKUBBIX OPIraHU3MOB.

Pa3BuTne xu3HM Ha 3emiie 1o 3paM U nepuonam. Karapxeil. Apxelckas U MpOTEPO30HCKas dpb.
[Taneo3olickas spa M €€ mnepuoabl: KeMOPUWCKHUH, OpPIAOBUKCKUM, CUIYpPUHCKHH, IEBOHCKUIA,
KAMEHHOYTOJIBHBIN, IEPMCKUH.

Me3so30lickast 3pa U €€ Nepruoibl: TPHACOBBIHN, OPCKUI, MEITOBOM.

Kaiino3zolickast apa u €€ nepuosl: NajaeoreHOBbI, HEOT€HOBBIN, aHTPOIIOTE€HOBBIM.
XapakTepucTuka KiuMara M TIeoJorM4eckux ImpoieccoB. (OCHOBHbIE 3Tambl  ABOJIOLUHU
PacTUTENILHOTO U )KUBOTHOTO MUpPa. ApoMop(03bl y pacTeHUH U )KUBOTHBIX. [losBIIeHME, paclBeT U
BBIMUPAHHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHHE 3BOIMIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE TIPYIIIIbI
OpPraHHU3MOB.

OBOJIONMS 4YEJIOBEKAa. AHTPONOJIOTHS KakK Hayka. Pa3BuTHe NpeaCTaBIECHUN O HPOUCXOXKIACHUHU
yesoBeka. MeTronpl HM3yudeHus aHTponoreHeza. CXOACTBa M pa3iMyusl 4YEJOBEKAa U JKMBOTHBIX.
Cucremarnyeckoe NOJI0KEHHUE YEI0BEKa.

JBuwxyme cuibl (paxTopbl) aHTpororeHeza. HacnenacTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIN
oT60p. OO1IeCTBEHHBINH 00pa3 KU3HHU, U3TOTOBJIEHUE OPYAU TPy/a, MBIIIIJICHUE, PeUb.

OCHOBHBIE CTaAWM M BETBU JBOJIIOIIMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenblil, YenoBek
IpsAMOXOIALIUH, YenoBek HeanAepTalbCcKkuil, YenoBek pa3yMHblii. Haxonku UCKOIMaeMBbIX OCTATKOB,
BpeMs CyIEeCTBOBaHHUSA, O0JACTh paclpoCTpaHEHUs, OO0ObEM TOJIOBHOTO MO3ra, o0pa3 >XKHU3HH,
opyausl.

YenoBeueckue packl. OcHOBHBIE OOJbIIME pachkl: €BporeougHas (eBpasuiickas), Herpo-
aBCTpajiou/iHass  (9KBaropuasibHasi), MOHTOJIOH/THAs (a3marcko-aMepuKaHCKas). UYeptel



IIPUCIIOCOOJIEHHOCTH MPEACTABUTENEH YEJIOBEUECKUX pac K YCIOBUAM CyllecTBOBaHMA. EnnHCTBO
yesoBedeckux pac. Kpurtuka pacusma.

JdemMoHcTpanuu:

Hoptrpetsr: @. Penu, JI. [Tactep, A. W. Onapun, C. Mumnep, I. FOpu, Y. JapsuH.

Tabmuubl 1 cxembl: «Bo3HukHoBeHue COJIHEUHON CUCTEMBbI», «Pa3BUTHE OpPraHM4ecKkoro Mupay,

«PacturenpHas kietka», «KuBoTHas kieTka», «lIpokapuornueckas kieTka», «CoBpeMeHHas
CHUCTeMa OpraHMuYeckoro Mupa», «CpaBHEHHE AaHATOMUYECKUX 4YEepT CTPOCHHS 4YeIOBEKa U
YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOAOK IPEAKOB
COBpEMEHHOro uenoBeka», «JlpeBHeimme moan», «/pesHue moam», «llepBpie coBpeMEeHHbIE
moany, «YemoBeueckue pach».

O6opynoBanue: mynsiku «[IporcxoxkaeHue yenoBeka» (OIOCTBI aBCTPATONMUTEKA, MUTEKAHTPOIIA,

HeaHJepTaiblla, KPOMAaHBOHIIA), CICNKHA MM HM300paXEHUS KAMEHHBIX OpYAHUH MEepPBOOBITHOTO
YyeJoBeKa (KaMHU-YOIIephl, pyouiia, ckpebiia), TeoXpoHOJIOrHuecKas Tadynia, KOJeKIus «Dopmel
COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHHUII.

JlabGopaTopHblie M MPpaKTHYEeCKHE PA0OTHI:

[Ipaktnueckass pabora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHM U >KUBOTHBIX B
KOJUTCKITUSIX).

OKcKypcusi «OBONIOLMSI OpraHMYeckoro Mupa Ha 3emie» (B E€CTECTBEHHO-HAay4YHBIH WIH
KpaeBeIYeCKuil My3ei).

Tema 3. OpranusMsbl U OKpY:KamoIas cpeaa.

DKoJNorusi Kak Hayka. 3aJaud M paslesbl SKOJIOTMH. MeTonbl 3KOJIOTHYECKHX HCCIEI0BaHUM.
DKOJIOrHYeCKOE€ MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OUTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.
Okonoruyeckue  ¢akropel. Knaccudukamuss  dKOIOTHUYECKUX  (aKTOpOB:  aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOIOreHHbIe. J(elicTBHEe IKOIOrHuecKuX (aKTOpOB HA OPTaHU3MBI.
Abuornyeckne (GakToOpbl: CBET, TemIeparypa, BiIaxHOCTh. Dotomepuoausm. I[lpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTHYECKUX (PaKkTOpoB. buonornyeckne puTMel.

buotnueckue dakropsl. Bumbl OHMOTHYECKMX B3aUMOICUCTBHUI: KOHKYPEHIIHS, XHUITHUYECTBO,
cuM6uo3 u ero ¢opmbl. [lapazutusm, Koomepaius, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHNYECTBO). AMEHCaIu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOACUCTBUN IS
CYILIECTBOBAHUS OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKU momyaauur. OCHOBHBIE MOKAa3aTENM MOIMYISILIUU: YUCIEHHOCTD,
IJIOTHOCTB, POKIAEMOCTbh, CMEPTHOCTb, IPUPOCT, MUTpals. [[MHaAMUKA YHCIEHHOCTH HOMYJISLUN
U €€ Peryssaus.

JdemoHncTpanum:

Hoptpetsr: A. I'ymbonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubl u  cxemsl: kapta «lIpupognsie 30HbI 3emin», «Cpenbl OOUTaHUS OPraHU3MOBY,

«Doronepuoguzm», «llonmynmsauum», «3aKOHOMEPHOCTH pPOCTAa  YUCICHHOCTH  MOMYJISLIUU
uHpy30pun-TyPenbkm», «[lumessie enm».

JlabopaTopHble M NpaKTHYeCKHEe PadOTHI:

JlabopatopHast pabora Ne 3. «Mopdonorndeckue 0OCOOEHHOCTH pPAaCTEHUN U3 pa3HBIX MeCT
oOUTaHHS.

Jlaboparopnas padota Ne 4. « BnusitHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTuueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISIUN Pa3HBIX BUJIOB PACTCHUIN.



Tema 4. Cool0uiecTBa ¥ 3K0JT0rH4eCKHE CHCTEMBbI.

Coo0rmiecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuiesas). Bunpl-nomunantel. CBs3u B OMOIICHO3E.

Dkonmorndyeckue cucteMbl  (9kocucteMbl). [lonsitue 00 dkocucreMe W OMOTEOIEHO3E.
@DYHKIMOHAIbHbIE KOMIIOHEHTBI SKOCUCTEMBI: IIPOAYLIEHTbI, KOHCYMEHTHI, peayLeHThl. Kpyrosopor
BEUIECTB M IOTOK B3HEPruu B HsKocucreMe. Tpoduueckue (NMUIIEBbIE) YPOBHU HSKOCHCTEMBI.
[Mumessie wnenu u cetd. OCHOBHBbIE TMOKa3aTelld OSKOCHUCTEMBI: OuoMacca, MPOAYKIIHS.
DKOJIOTUYECKUE TMUPAMUABL: TMPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBOMCTBa 3KOCUCTEM:
yCTOMYMBOCTh, cCAaMOperysiius, pazsurue. CyKieccus.

[IpuponHble  3KOCUCTEMBI. ODKOCUCTEMBI 03€p U peK. OKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  HKOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YpOosKocucTeMbl. buonormueckoe u
XO3SUCTBEHHOE 3HAYEHUE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak (akrop ycroumBocTH dKocucteM. (CoxpaHeHHe OHOJIOTHYECKOTOo
pa3zHooOpa3us Ha 3emue.

Yuenne B. U. Bepnaackoro o o6uocdepe. I'panunpl, coctaB u crpykrypa Ouocdepsl. Kupoe
BeliecTBoO U ero pyHkuuu. OcodeHHocT 6uochepsl Kak ro0aIbHOM 3KOCUCTEMBI. [IlnHamMuueckoe
paBHOBecHue U o0paTHas CBs3b B Onocgepe.

KpyroBopoTs! BemiecTs U1 OMOT€OXMMHUUYECKUE LUKIIBI 3JIEMEHTOB (yriiepoaa, a3oTa). 30HaJIbHOCTD
ounochepsr. OCHOBHBIC OMOMBI CYIITH.

YenmoeuecTBO B Omocdepe 3emu. AHTPOIOTeHHbIC W3MEHEHHs B Owocdepe. InmobanmbHbIC
JKOJIOTUYECKUE MPOOTIEMBI.

CocymectBoBanre NpupoAbl U uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBoctd 6mochepsl. OCHOBa pallMOHAIBHOTO YNpPaBIEHUS HNPUPOAHBIMU pPECYypcaMu M HX
ucnonb3oBaHue. JlocTukeHns OMOIOTUN U OXpaHa MIPUPOIbI.

JdemMoHcTpanuu:

Hoptpetsr: A. JIxkx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u  cxemsl: «lIumeBbie 1enu», «buoneHo3: coctaB U cTpykrypa», «llpupoansie
coobmectBay, «llenmn mnuraHua», «Okojorumueckas nupamuga», «buochepa u uenosexy,
«OKocucTeMa HIMPOKOIMCTBEHHOIO Jiecay, « DKOCUCTeMa XBOMHOTIO jeca», «buoneHo3 Bomoémar,

«ArporeHo3», «IIpumepHbIe aHTPOIIOTEHHbIE BO3CHCTBUS Ha MPUPOIY», «BaxkHel e nCTOUHNKI
3arps3HEHUs] BO3JlyXa M TPYHTOBBIX Boa», «[louBa — BakHelmas cocrapistomas O6uocheps»,
«®DaxTopsl ferpaganuu mnousy, «llapHukoBblil a¢pexTy, «PakTOpbl paAHOaKTUBHOTO 3arpsA3HEHUS
o6uocoepr», «OOmas cTpykrypa Ouocoeps», «Pacnpoctpanenue xu3sHH B Ouocdepe»,
«O30HOBBII dKkpaH Omochepr», «KpyroBopor ymiepoma B Omocdepe», «KpyroBopor azora B
TIPUPOJIC.

O6opynoBanue: Mosieb-anmInKanus  «Tunuunele  OuoneHO3bl», repOapuili  «PactuTenbHble

cooOmiecTBa», Kowiekiuu «buoneno3», «Bpemutenu BaXHEHIIMX CEIHCKOXO3SHCTBEHHBIX
KyIbTyp», TepOapud ¥ KOIUICKIMM PpACTeHH U JKUBOTHBIX, NpPUHAJJIeKAIIUE K Pa3HBIM
HKOJIOTUYECKUM TpymmaM ofHoro Buna, Kpacnas kuura Poccuiickoit ®enepanuu, u3o0paskeHUs
OXpPaHsSEMbIX BUJIOB PACTCHHUH U KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUS IIPOITPAMMBLBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPE/IHET'O OBIIIEI'O OBPASOBAHUA

Cornmacao ®I'OC COO, ycraHaBiIMBarOTCsl TpeOOBaHMSI K pe3yibTaTaM OCBOEHHUSI 00y4YarolUMUCS
IPOTPaMM CPEAHEro 00IIero 00pa30BaHMs: TMYHOCTHBIM, METAITPEAMETHBIM U TIPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATbI

B cTpykType ITMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IIpeaMeTa «bHosIorus» BBIAEIEHBI CIEAYIOIINE
COCTABJISIIOLIME: OCO3HAHHME OOy4YalOIMMUCS POCCUHCKOW TpaKIaHCKOM WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH M CAMOOIIPEAEICHUIO, HAIMYHE MOTHUBALUU K
00y4eHHUI0 OMOJIOTHH, LIETEHANPABIEHHOE PA3BUTHE BHYTPECHHUX YOSKICHUN JIUYHOCTH HA OCHOBE
KJIIOUEBBIX LIEHHOCTEH U MCTOPUYECKUX TpaJuLUi pa3BUTHs OMOJIOTMYECKOrO 3HAHMsI, TOTOBHOCTb
U CHOCOOHOCTh OOyyaroIIMXcs pPYKOBOJICTBOBaTbCs B CBOEH JEATENBHOCTH LEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMH, TPHUCYIIMMH CHCTEME OHOJOrMYECKOro 00pa3oBaHus, HAJIUYUE
9KOJIOTMYCCKOI0 IMMpaBOCO3HAHMA, CIIOCOOHOCTH CTaBUTh eI U CTPOUTH JKU3HCHHBIC IIJIAHBI.
JImuHOCTHBIC PE3YJIbTAaTbl OCBOCHUSA NPCAMETA «bnonorus» JOCTHUI'alOTCA B €AUHCTBEC yqe6H0171 n
BOCITUTATEIIHLHOMN ACATCIBbHOCTHU B COOTBETCTBUHU C TpaauIIMOHHBIMUA pOCCHfICKI/IMH
COLIMOKYJIBTYPHBIMHM, HUCTOPHUYECKMMM U J1yXOBHO-HPaBCTBEHHBIMHU ILICHHOCTSIMH, INPUHATBIMU B
o0liecTBe MpaBWJIaMM M HOPMaMHU IOBEJIEHHS U CIIOCOOCTBYIOT IIpOlleccaM CaMOIIO3HAHU,
CaMOBOCIIUTAaHUSl W CaMOPAa3BUTHS, Pa3BUTHUs BHYTPEHHEW MO3MLMM JMYHOCTH, MAaTPUOTU3MA,
YBOKEHUS K 3aKOHY M IIPaBOIOPSJKY, YEJIOBEKY TpyAa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
YBaXCHHA, 6epe>1<H0ro OTHOLICHUA K KYJIBTYPHOMY HACJICAUIO U TpaauluiaAM MHOI'OHAIIMOHAJIBbHOI'O
Hapona Poccutickoit denepaunu, IpupoOAE U OKPYKAKOIIEN CpEE.

JImuHOCTHBIC PE3yJIbTaTbl OCBOCHUA yqe6H0r0 npeamera «bnonorusy OOJDKHBI  OTpaKaTb
TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATbCs C(HOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIUi, MO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIMX TPAIULMOHHBIM LIEHHOCTSAM POCCHICKOro 00IIecTBa, PACIIMPEHHUE KU3HEHHOTIO
OIIbITA U ONBITA ACSATEILHOCTH B MPOLIECCE PEATU3ALNNA OCHOBHBIX HANPaBIEHUI BOCIUTATEIBHON
NESATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIUTAHUS
c(OpMUPOBAHHOCTh T'PAXKIAHCKON IMO3ULUU OOy4YarolIerocss Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro OOIIEeCTBa;
OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEN, YBaKEHUE 3aKOHA U IIPAaBOIOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH J€ATEILHOCTU NP CO3AAHUU YUEOHBIX POEKTOB, PELICHUN
yueOHBIX M IMO3HABATENIbHBIX 3a/1a4, BHIIOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;
CMOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3HLMIO MO OTHOLIEHHIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBACHATH €€;
YMEHHE YYUTHIBATh B CBOUX JAEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMMOIEUCTBUS JIFOAEH
C pa3HBIMU YOXKJIECHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMU M COLUAIBHBIM MOJ0KEHUEM;
TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHHUSI YUEOHBIX, MO3HABATEIbHBIX
Y UCCIIEJIOBATENIbCKUX 3a/1au, YBAKUTEIBHOIO OTHOILIEHUS! K MHEHUIO OMIOHEHTOB MPH 00CYXIEHUU
CIIOPHBIX BOIIPOCOB OMOJOTMUYECKOTO COAEPKAHUS;
TOTOBHOCTb K T'yMaHUTapHOU U BOJIOHTEPCKOU NEATENBHOCTH;

2) NaTpUOTHYECKOTr0 BOCIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCUNCKOMN TpakAAHCKOW MAECHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY
Hapoy, 4YyBCTBa OTBETCTBEHHOCTU meped PoauHoil, ropaocty 3a cBoW Kpaid, cBor0 Poauny, cBoi
SI3BIK M KYJBTYPY, IPOIIJIOE U HACTOSIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIECHHE K IPUPOAHOMY HACIECIUIO U MaMATHUKAM IPHPOABI, JOCTIXEeHUsIM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHUAX, TPYLE;

CIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHUICKUX Y4YEHBIX B CTAaHOBJICHHWE M pa3BUTHE OHOJIOTHH,
NOHMMAHUS 3HAYeHUs OHOJOrMM B INO3HAHMHM 3aKOHOB npupoabl, B JKHU3HHK YCJIOBCKA H
COBPEMEHHOI0 00IIECTBA;

uzeiHas yoe 1EHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3@ €r0
cynb0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAaHUE JYXOBHBIX EHHOCTEN POCCUMCKOIO HAPOA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TIOBEIICHHUS;

CIOCOOHOCTh OIEHHMBATh CUTYAllMI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMbBI U HCHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POAMUTENSM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHS LIEGHHOCTEH ceMelHO JKU3HU B COOTBETCTBUU C TPaAULIUAMHU HaponoB Poccuu;

4) 3cTeTHYEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MUY, BKJIFOYasi 3CTETUKY ObITa, HAYyYHOTO U TEXHUYECKOI'O TBOPUECTBA,
CIIOpTa, TPY/a, OOIIECTBEHHBIX OTHOIICHU;

ITIOHUMAaHHE SYMOLMOHAIIBHOTO BO3JICHCTBHS )KMBOW ITPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KCHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE IIPOSABIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) pu3nyeckoro BocnuTaHMS, (POPMHUPOBAHHS KYJBTYPbI 310POBbSI H IMOHHOHAJIHLHOIO
0J1aroNmoJIyYus:

MOHMMaHUE W peau3amus 3J0poBoro W Oe3omacHOro oOpasza Ku3HM (30pOBOE IHTAHUE,
COOJTIOIEeHNe TUTUEHHUYECKUX TPAaBHI M HOpPM, COATaHCHPOBAHHBIA pPEXHM 3aHATHH M OTABIXA,
peryisipHasi pusmyecKasi aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 37I0POBbIO;

MOHMMaHHE LEHHOCTH IpPaBUJ HHIUBUAYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEACHUS B
CUTYyallUsAX, YTPOXKAIOIINX 3I0POBbIO U KU3HHU JIOACH;

OCO3HaHME TMOCIEACTBUIA M HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOT0JIsl, HAPKOTHKOB,
KypeHHs1);

6) Tpy/10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYJLy, OCO3HAHHE [ICHHOCTH MaCTEPCTBa, TPYIOTI00HE;

TOTOBHOCTh K AKTHBHOW JEATEJIBHOCTH TEXHOJOTHYECKOM W COLMAIBHOM HalpaBIEHHOCTH,
CIIOCOOHOCTh HHUITUMPOBATH, IITAHUPOBATh U CAMOCTOSTEIBHO BBIMOIHSITH TAKYIO IESTEIbHOCTS;
HHTEpPEC K pasiuuHbiM  chepaM MpodeCcCHOHANBHON ISSITENbHOCTH, YMEHHE COBEpIIAaTh
OCO3HaHHBIN BBIOOP Oy/ayIeil mpoheCccuu U pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BAHUIO HA TIPOTSDKCHUH BCEH JKH3HH;

7) 3K0JI0OrM4eCKOro BOCIIMTAHHUS:
HKOJIOTUYECKH IeJIECO00pPa3HOe OTHOIIEHHE K PHPOJIE KaK HCTOYHHKY JKM3HU Ha 3eMiie, OCHOBE e
CYIIECTBOBAHUS;



MOBBIIIIEHUE YPOBHS IKOJIOTHYECKOW KYJIBTYPbI: IPUOOPETEHUE OIBITA TUIAHKPOBAHUS MTOCTYIKOB U
OIICHKH MX BO3MOXKHBIX IMOCJICICTBUH JIJISi OKPYKAIOIIEH CPEJIbI;

OCO3HAHHE TII00ABHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PEIIeHUs;

CIIOCOOHOCTh HCITOJIB30BaTh MPHOOpETaeMble MPU W3yUYCHUU OWOJOTHH 3HAHWS W YMEHUS IpHU
penieHny TpobaeM, CBSA3aHHBIX C pallMOHAJIBHBIM TPUPOAOIOIL30BaHUEM (COONIOICHUE TMPABIII
MOBEJICHUS B NIPUPOJIC, HANIPABJICHHBIX HA COXPAaHCHHE PABHOBECHUsSI B DIKOCHUCTEMaX, OXPaHy BUIIOB,
IKOCHUCTEM, OHOChEpHI);

AKTHBHOE HENPUATHE JCHCTBHIA, NMPHHOCSIIUX BpPEA OKPYXKAIOIIEH MPUPOIHOW cpelie, yMEHHUE
MIPOTHO3UPOBATh HEOIATONPUSATHBIC KOJIOTUYECKHE MOCIEACTBUS NPEANPHHUMAEMbBIX JICHCTBUNA U
MpeIOTBpaIaTh uX;

HaJIM4YMe Pa3BUTOrO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHUECKOU KYIBTYPBI, OIBITA JESTEIHHOCTH
JKOJIOTUYECKON  HAMpPaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS WMH B IO3HABaTEIbHOM,
KOMMYHUKAaTHBHOW ¥ COLMAJIbHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B TMPAKTHICCKON
JeSITeIbHOCTH SKOJIOTMYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU
M OOLIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JWAJIOTE KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MeCTa B MOJUKYJIBTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM U UMTATEJIBCKOW KYJIBTYphl KaK CpPEICTBAa B3aUMOJCHCTBHUS MEXIY
JIIO/IbMU U TIO3HAHUSI MUPA;

NOHMMaHue crneuupuky OHOJIOrMHM Kak HayKd, OCO3HaHus €€ ponu B (hopMupoBaHUU
palMOHAIBHOTO HAy4YHOTO MBIIIICHHS, CO3AAHUU LIEJIOCTHOTO IMPEACTaBlIeHUs 00 OKpyXkarolem
MHpE KaK O €IUHCTBE MPUPObI, YeTOBEKa U OOIIECTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U peIIeHUH NMPOoOJIeM COXpaHEHHsI TPUPOAHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM Ul COBPEMEHHOM IMBMIM3AIMU: 00ECHEeYeHHs] HOBOTO
YPOBHS DPa3BUTHUS MEIUIMHBI, CO3JJaHME MNEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX peuaTh
pecypcHble MpoOieMbl pa3BUTHS YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJA W3 INOOAJIbHBIX
9KOJIOTHYECKUX MpoOieM M oOecreueHus: Mmepexofa K yCTOMYMBOMY Pa3BUTHIO, PAallMOHAIBHOMY
HCIIOJIb30BAaHUIO IPUPOHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;
3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTHYECKUX 3HAHUH B LIEJIAX MOBBIICHUS 001IeH KyIbTypHl,
€CTECTBEHHO-HayYHOW TIPaMOTHOCTH, KaK COCTABHOW YacTH (PYHKIMOHAJIBHOW TI'PaMOTHOCTH
oOyyaromuxcsi, GopMUpyeMoi IpU U3yYEeHUH OUONIOTHH;

MIOHMMaHHE CYIUIHOCTH METO/IOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
WCIIOJIb30BaTh MMOJydaeMble 3HAHUS Ul aHAIM3a U OOBSICHEHUs SBJICHUI OKPYXaloIlero Mupa u
MIPOUCXOJANINX B HEM U3MEHEHH, yMEHHE Jie1aTh 000CHOBAaHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX
(haKkTOB M UMEIOIINXCS JAaHHBIX C LENbI0 MOTYYeHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Il peuieHHus mpolieM B
peaNbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME IICHHOCTM HAy4yHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO U
HCCIIEI0BATENBCKYIO IEATENBHOCTD NHANBUYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BAHUIO, K aKTUBHOMY
MOJTy4YEHHUIO HOBBIX 3HAHUH 1O OMOJIOTUH B COOTBETCTBUH C dKU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEJIMETHBIE PE3YJIBTATbI



MertanpeaMeTHble pe3ynbTaTbl OCBOCHHS y4eOHOro mpeamera «buosorusy» BKIIIOYAIOT: 3HaYMMBbIE
i (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCA MEKIUCHUILIMHAPHbBIE (MEXIIPEIMETHBIC)
oOlIeHayYHbIe TOHATHS, OTPAXKAIOIUE IEIOCTHOCTh HAyYHOW KapTHUHBI MHUpa M cHenupuky
METOZIOB II03HAHUS, MWCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, JHEPrus, SBICHUE,
mpolrecc, CHcTeMa, HaydHbId (DaKT, NPHHLMUI, THIOTE33a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHUs,
ucclieloBaHue, HaONIoAEHUe, HM3MEpPEHHE, SKCIIEPUMEHT M JpPYyTuX), YHUBEpCalbHbIE ydeOHbIE
JNEUCTBUS (mo3HaBarenbHbIE, KOMMYHUKAaTHBHBIE, pEryNATUBHBIE), obecre4ynBarolye
¢dopmupoBaHue (PyHKIMOHAJIBHOW TI'PAaMOTHOCTM M COLMAJIbHOM KOMIIETEHLMH OO0yvaroluxcs,
CIocoOHOCTh o0y4Jaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUpPOBO33pDEHYECKHE 3HAHHWS M YHUBEpCalbHble Yy4yeOHbIE [IEHCTBHA B MO3HABATEIBHOH U
COLIMAJIbHOM ITPAKTHKE.

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHUS MPOTPAMMbI CPEIHEro O0Iero oOpa3oBaHUs OJKHBI
OTpa’KaTh:

OBiaseHue YHMBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEILHBIMHY /1€HiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (POPMYIIUPOBATH U aKTYaIM3UPOBATh MPOOIEeMyY, paccMaTpUBarh €€ BCECTOPOHHE;
WCIIONIb30BaTh MPU OCBOCHHWM 3HAHUW NTPHUEMBI JIOTUYECKOTO MBINUICHUs (aHalIW3a, CUHTE3a,
CpaBHEHHUS, KiacCU(PUKAIMK, OOOOIICHMS), pPACKPBIBATh CMBICI OHOJIOTUYCCKUX TOHATHH
(BBIIETATH UX XapaKTEepHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MTOHSATUSIMH );

OTIPENENATh e JACSITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTH
PE3yAbTaThI AESATEILHOCTH C MOCTABICHHBIMH LIETSMU;

UCIONIb30BaTh OMOIOTUYECKUE MOHATHUS I O0BsICHEHUSI (PAKTOB U SIBJICHUN KUBOW MPUPOJIBL;
CTPOUTH JIOTMUECKHE paCCyX IeHUS (MHIYKTUBHbBIC, ACAYyKTHBHBIC, MO AaHAJOTHH), BBIABISATH
3aKOHOMEPHOCTH U TPOTHUBOPEUHs] B PACCMATPUBAEMBIX SBICHUSX, (HDOPMYIHPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIC CpEICTBA JJIi TIPEACTABIICHUS] CYIIECTBEHHBIX CBSI3EH W
OTHOIIEHUW B H3Y4YaeMbIX OHOJIOTMYECKHX OOBEKTax, a TaKXKe MPOTUBOPEUMH pa3HOTO poja,
BBISIBJICHHBIX B Pa3JINYHBIX WH(POPMAITMOHHBIX UCTOYHHKAX;

pa3pabarpiBaTh IUJIaH pEHICHUsT MPOOJEMBI C YYE€TOM aHajJu3a HMMEIONIUXCS MaTrepuajbHbIX |
HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JIESITEIIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YIbTATOB LEJISAM, OLICHUBATh
PHUCKH MOCIEACTBUN NeATEIbHOCTH;

KOODIAWHUPOBAaTh W  BBHINOJHATH PabOTy B YCIOBUSX  pPEANbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HEHHBIX TPOOJIEM.

2) 6a30Bble HCCIIE10BATEIbCKHE IeHCTBHSI:
BJIAJICTh HaBBIKAMH Y4YeOHO-HCCIIEOBATENbCKOM M TPOEKTHOH JAEATeNbHOCTH, HaBbIKAMU
paspelieHuss mpobjaeM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY METOJIOB
peLIeHus IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOIOB II03HAHUS;
HCIIONIB30BaTh  pa3jIMYHbIE BHUJBl JEATEIBHOCTA 110 IIOJIYYEHUIO HOBOIO 3HAHUA, €TI0
MHTEpIpEeTaly, NpeoOpa3oBaHUIO W NPUMEHEHHIO B Y4YEOHBIX CHUTyalUsiX, B TOM 4YHUCIE MpU
CO3/IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;
¢bopMupoBaTh HAy4YHBIM THUIN MBIIUICHUS, BIAJeTh HAyYHOM TEPMHUHOJIOTMEH, KIIOYEBBIMU
MOHATUAMU U METOJIAMU;



CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/a4i B 00pa30BaTEIbHOM JACATEIBHOCTH M YKU3HEHHBIX
CUTyalluAX;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3W W AKTYAJIM3HUPOBATH 3aja4dy, BbIABUTATH THUIIOTC3Y eé
pelICHUA, HAXOAUTb apryMCHTBI IJIA JOKA3aTCJIbCTBA CBOUX YTBep)KIIeHI/H\/JI, 3aaBaTb MapaMeTphbl U
KPUTECPHUH PEIICHHUS,

aHaJM3MPOBaTh IMOJYYCHHBIC B XOJE PEIICHHs 3a7a4d pPe3yJbTaThl, KPUTUYECKH OICHUBATh HMX
JOCTOBEPHOCTb, IPOTHO3UPOBATh H3MCHEHHE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHUTYAllUsAM, OLICHUBATh PUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBI MOUCK IMepeHOca CpPEeACTB U CIOCOOOB JCUCTBHS B
npodeccuoHaNBHYIO CpELy;

YMCTD IICPCHOCUTH 3HAHHWA B ITO3HABATCIIbHYIO U IIPAKTUYCCKYTO OGJIaCTI/I KUBHCACATCIIbHOCTH,
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IIPEIMETHBIX 00J1acTell;

BBIJIBUI'aTb HOBBIC WACHU, MpEAjararb OPpUIruHaJIbHBIC IMOAXOAbl U PCHICHUA, CTABUTH HpO6JIeMI)I u
3aj1a4u, JOIYCKAIOIUE ATbTePHATUBHBIC PEIICHHUS.

3) paGora ¢ nndopmanueii:

OPUEHTUPOBATbCS B Pa3IMYHBIX MCTOYHHMKAX HH(oOpManuu (TEKcTe yd4eOHOro mocoOus, HayyHO-
MOIYJISIPHOM  JTUTEparype, OWMOJOTMYECKHUX CIIOBApSAX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax
TaHHBIX, B IHTepHETE), aHAIM3UpOBaTh WH(POPMAIIUIO PAa3IMYHBIX BHIOB U (OPM MPEACTABICHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTh U HETIPOTHBOPEYHBOCTH;

(bopMyTUpOBaTh 3aPOCHl U MIPUMEHSATH PA3IMYHBIE METO/BI MIPH MOUCKE U 0TOOpEe OMOIIOTHIECKOU
uHpopMaLu, HeoOXOAUMOM JJIs1 BBIITOJHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTHUBHOTO HUCIIOJIb30BaHMS PA3JINYHBIX TTIOUCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (hOpMy IpelcTaBIeHHsT OHOJOrHYecKod HH(pOpMaLuu
(cxeMbl, TpaUKH, TUarpaMMbl, TAOIUIbI, PUCYHKU U IPYToe);

WCIIOJIh30BaTh HAYYHBIM SI3bIK B KAUE€CTBE CPENCTBA MpU padOTe ¢ OMOIIOTMUYECKON MH(pOpMAIIUEH:
NPUMEHSTh XHMUYECKHe, (QHU3MUecKne W MaTeMaTHYeCKWe 3HAKH M CHMBOJBI, (HOPMYIEI,
ab0peBuarypy, HOMEHKJATypy, WCIOJIb30BaTh H TPE0OPa30OBBIBaTh 3HAKOBO-CHMBOJINYECKHE
Cpe/cTBa HATTISITHOCTH;

BJIAJICTh HaBbIKAMM PACIO3HABAaHMS M 3alUThl MH(QOpMAIMH, WHGOPMALMOHHOW O€30MacHOCTH
JIMYHOCTH.

OBiajileHNe YHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH JICHCTBUSIMU:

1) o6menmue:

OCYHICCTBIIATE KOMMYHUKAIIMKU BO BCEX C(bean KM3HH, AKTHUBHO Y4YaCTBOBATb B JUAJIOrC WA
JIMCKYCCHUH TIO0 CYIIECTBY 00CYKIaeMO TeMBI (YMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATH CYIKICHHSI
OTHOCHUTCJIBHO BBbIIIOJIHCHUA npe)]naraeMOI?'I 3aa4yM, YUYUTbIBATb HHTCPECbI M COINTACOBAHHOCTH
HO3UIMI JPYTUX YIACTHUKOB JHAJIOTA UITH JIUCKYCCHH);

pacrmo3HaBath HeBepOalbHBIC CPEACTBa OOIICHHS, MOHMMATh 3HAYCHHE COILMAJBHBIX 3HAKOB,
OPEINOChUIOK BO3HUKHOBEHHS KOH(DJIMKTHBIX CHUTYyallMid, yMETh CMATr4aTh KOH(JIMKTHI U BECTH
[ePErOBOPHI;

BJIQJIETh Pa3IMUYHBIMHU crioco0aMu OOUIEHHS M B3aUMOJCIHCTBHS, MOHUMATh HAaMEPEHUs JPYrHX
JIOfIeH, TPOSIBIATH YBAKUTEIbHOE OTHOIIEHHWE K COOECeIHMKY U B KOPpPEKTHOH Qopme
(bOpMyIHPOBATH CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB.



2) COBMECTHAs IeSITETbHOCTh:

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaJIbHONH paOOTHl IPU PELICHUU
Ouosorn4eckoil MpobJaeMbl, OOOCHOBBIBaTH HEOOXOJMMOCTh TNPUMEHEHHUS TPYINIOBHIX (HopM
B3alMOZAEHUCTBHUS TP PELICHUN y4eOHOU 3a1au;

BbIOMpPAaTh TEMAaTHMKy M METOAbl COBMECTHBIX JEWCTBUH ¢ ydu€ToM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO 4JIeHa KOJJIEKTHBA;

IPUHUMATh LIE€IM COBMECTHOH JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUA 1O €€
JOCTH)KEHUIO: COCTaBJIATh IUIaH ACHUCTBUI, pacrnpenensTh poiu ¢ Y4ETOM MHEHUH yYaCTHUKOB,
00Cy’K1aTh pe3yabTaTbl COBMECTHOMN padoTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJa M KaXIOrO Y4YacTHMKAa KOMaHIbl B OOIIMI pe3yabrar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npe/yiaraTb HOBBIE IPOEKTHI, OICHWBAaTh WA C TO3UIUM HOBHM3HBI, OPUTHHAIBHOCTH,
IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATerMYeCKoe IIOBEJACHHE B pPa3IMYHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHHUE, ObITh NHUIIMATUBHBIM.

OgiaieHHe YHHBEPCAJIbHBIMH PeryIsiTHBHBIMM 1eHCTBUSIMU:

1) camoopraHu3anus:

WCIIOJIb30BaTh OMOJIOTUYECKHAE 3HAHMS JUIS BBISBICHUS MPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CHUTYyallUsX;

BbIOMpPaTh HAa OCHOBE OMOJOIMYECKUX 3HAHMH LIEJIEBbIE M CMBICIOBbIE YCTAaHOBKM B CBOMX
JNEUCTBUSAX M IIOCTYIKaX II0 OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpY’KaIOIUX;

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATENIBHYIO JIEATEIbHOCTD, BBISBIATH MPOOJIEMBbI, CTABUTh U
¢dbopMynupoBaTh COOCTBEHHBIE 331a41 B 00pa30BaTeIbHOM NEATETbHOCTH U KU3HEHHBIX CUTYaIUX;
CaMOCTOSITEJIbHO COCTAaBJIATh IUJIaH pEHIeHHs] MpoOJIeMbl € YYETOM HUMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHUI;

JieniaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh MPUOOPETEHHBII OMBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIUPOKOW SPYIAUIIMH B Pa3HBIX OONACTIX 3HAHMIA,
MOCTOSIHHO IOBBIIIATh CBOI 00pa30BaTeNbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaTb OLUCHKY HOBBIM CUTyallUsIM, BHOCUTH KOPPEKTHUBLI B ACATCIIBHOCTDE, OLICHUBATE COOTBETCTBUEC
PE3yIIBTAaTOB LEISIM;

BJIZICTh HaBBIKAMU I103HABATEIBHOW PEPIEKCHU KaK OCO3HAHHs COBEpIIACMBIX JCUCTBHHA H
MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHMUH, UCIIOIB30BATh MPHUEMBI PEPICKCUU IS
OLICHKH CHTYaIlH, BHIOOpA BEPHOTO PEIICHHS;

YMETh OLICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHS N0 MX CHIKEHHIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPU AHAIU3€ PE3YIbTaTOB JIEATEIbHOCTH;

3) npuHsATHE Cedsl U IPYTUX:
IIPUHUMATh ce0s1, MOHUMAasi CBOM HEAOCTATKH U JOCTOUHCTBA;



MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MIPU aHAIHU3€ Pe3yJIbTaToB AeATEIbHOCTH;
IIPU3HABATh CBOE MPAaBO U IPABO APYIUX Ha OIINOKY;
pa3BUBaTh COCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOTO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTarhl 0cBoeHus nporpaMMbl COO 1o 6rosioruu Ha 6a30BOM YPOBHE BKJIFOYAIOT
crierduyeckue s ydeOHoro mnpeamera «buonorus» HaydHbIe 3HAHUS, YMEHHUS U CIOCOOBI
JeNUCTBUI 1o OCBOCHHUIO, UHTEPIIPETANT
)41 Hpeo6pa30BaHmo 3HaHHI>i, BUbI ACATCIBHOCTU IO ITOJYYCHHUIO HOBOI'O 3HAHHA U IPUMCHCHHIO
3HaHUHA B Pa3JINYHBIX y‘-IeGHBIX CUTyalludaXx, a TaKXC B PCAJIbHBIX KHU3HCHHBIX CUTyallUIX,
CBsA3daHHBIX C 6HOJIOI‘H€I>1. B mnporpaMmme HNpCIAMCETHLBIC PE3YJILTAThl MPEACTABICHBI 110 TroAaM
o0y4CHHSI.

[IpenMeTHble pe3ynbTaThl OCBOEHHUsA YydeOHoro mnpenmera «buosnorus» ¢ 10 knacce NOIKHBI
OTpa)aTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OUOJIOTUU B CHCTEME HayYHOTO 3HAHMSI €CTECTBEHHBIX
HayK, B (OPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAPTHHBI MHpa W HAy4HOTO
MHUPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(YHKIMOHAJIBHON IPaMOTHOCTH Y€JI0BEKA JUIsl PEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHUE PacKphIBaTh CoAepKaHue OMOJIOTHYECKUX TEPMUHOB U TIOHSATHI: )KU3HB, KJIIETKA, OPTaHHU3M,
MeTabonu3M (0OMEH BELIECTB U MPEBpAllleHUe YHEPTUH), TOMEOCTa3 (CaMOpPETYIISIHs), YPOBHEBAs
OpraHm3alys >KUBBIX CHCTEM, CaMOBOCIPOM3BeACHHE (PEIPOAYKIHs), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHE;

yYMEHHUE H3JlaraTb OMOJIOTMYeCcKHe TeOpUHN (KJIETOUHAsi, XpOMOCOMHAs!, MyTallMOHHAs, LIEHTpajbHas
JorMa MOJIEKYJIsIpHO# Ouonoruw), 3akoHsl (I. Menaens, T. Moprana, H. U. BaBunosa) u yuenus (o
LIEHTpax MHOrooOpa3usi ¥ MPOUCXOXKICHUs KynbTypHbIX pactenuid H. W. BaBunosa), onpenenstsb
TPAHMIIBI UX TPUMEHHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIIaJIeTh METOJAaMHM HAy4YHOTO MO3HAHMUS B OMOJOTMH: HAOIIOIEHUE U OMHMCAHMUE >KUBBIX
CUCTEM, IPOLECCOB U SBJICHWM, OpraHu3alus U HPOBEACHHE OMOJIOrMYECKOro SKCIEPHMEHTA,
BBIIBIDKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMBbIMH BEIUYHHAMHU,
00bsSCHEHHE MOITYYEHHBIX PE3YyJIbTaToB, UCIOJIB30BAaHHBIX HAyYHBIX MOHATHH, TEOPUH M 3aKOHOB,
YMEHHE JI€JIaTh BbIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKW BUPYCOB, KIETOK NPOKAPHOT M DYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MpPOIECCOB: 0OMEHa BEUIECTB U
MIPEeBpALICHUs] DHEPIHUM B KIETKE, (OTOCHMHTE3a, IUIACTUYECKOr0 U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEHO03a, OIUIOJOTBOPEHHUS, Pa3MHOXKEHHS, WHIUBHUIYAIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHHUE NMPUMEHSATh MOJyYeHHbIE 3HAHUSA IJIs1 OOBSICHEHUs OMOJIOTUYECKUX MPOLIECCOB U SIBICHUIH,
JUI. TIPUHATUS TPAKTUYECKUX pEUIeHWH B TOBCEJHEBHOM KHM3HM C LEJbl0 OOecredeHus
0€30IaCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPY’KAIOIINX JIOJCH, COOMIOICHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKpY’Kalolled NpUPONHONW cpene, MOHUMAaHHWE HEOOXOJUMOCTH HCIIOIb30BAHUS
JOCTHKCHU I COBPEMEHHOM ouonoruu 51 OMOTEXHOJIOTUI TS paLMOHAIBLHOTO
MIPUPOAOIIOIB30BAHNS;



YMEHHE peliaTh JJIEMEHTapHbIE TeHETHYECKHE 3a/laud Ha MOHO- M TUTUOPUIHOE CKpEUIMBAaHUE,
CIICTUICHHOE HaClleZIOBaHUE, COCTABIIATH CXEMbl MOHOTHOPUTHOTO CKPEIMBAHUS JTsI TIPEICKA3aHUs
HACJICIOBAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOIHATH JTAOOPATOPHBIC W MPAKTUYECKUE padOThI, COOMIONATh MpaBuiia mpu padoTe ¢
y4e0HBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO OHOJIOTUYECKOTO COJCPIKAHMUS,
BKJIIOYAIONIYIO0 T[ICEBIOHAyYHBbIC 3HAHUS W3 PA3JIMYHBIX HWCTOYHHKOB (CpelcTBa MacCOBOU
nHPOPMAIINH, HAYYHO-TIONYJIIPHBIE MaTepUAIIbI), STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICIOBAHUN
B OMOJIOTUH, MEUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHUs, 0000mas OHOIOTHYECKYIO
WH(OPMAIIMIO W3 HECKOJbKHX HMCTOYHHUKOB, T'PAMOTHO UCIOJh30BaTh MOHSITHMHBIN armapar
OHMOJIOTHH.

IIpenmerHble pe3yabTaTbl OCBOEHHMs ydeOHoro mnpenmera «buonorus» B 11 kJacce JOIKHBI
OTpaXkarh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE M POJIU OMOJIOTUM B CUCTEME HAyUHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHMHbI MHpa M HAy4HOIO
MHUPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(YHKIMOHATIBHON rPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJEP)KAHHE OMOJIOTMYECKUX TEPMUHOB M TIOHATUN: BUI, TOMYJISIHS,
TeHO(OH/I, YBOJIONHS, ABIKYIIHE CHIIBI ((DaKTOPBI) SBONIIOLNH, MPUCIIOCOOIIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, FKOJIOTHYECKHE (PaKTOPbI, IKOCUCTEMA, MTPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LeNH MUTaHUs, SKOJIOTHYEeCcKas Mupamuia, OMoreoreHos, ouocdepa;

yMEHHUE Hu3jararb OMOJOrMyeckue Teopuu (dBomronMoHHas Teopus Y. [lapBuHa, CHHTETHYECKas
TEOpHUsl HBOJIONMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxoiactea K. M. bopa,
Yyepel0BaHus IVIaBHBIX HampaBieHui u myteit sBomonuu A. H. CeBepriosa, yuenus o Ouocdepe B.
. Bepnajickoro), onpenensiTh FpaHULIbl UX IPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHHE BIIaJeTh METOAaMHM HAay4HOTO MO3HAHHUS B OMOJOTMM: HAOIIOEHHE U OMMCAHUE >KUBBIX
CUCTEM, IPOLECCOB U SIBJICHWM, OpraHu3alus U HPOBEICHHE OHOJOTHYECKOTO SKCIIEPUMEHTA,
BBIIBIDKEHUE THUIIOTE3bl, BBISIBIEHWE 3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEIMYUHAMU,
00bsSICHEHHE MOTYYECHHBIX PE3YyJbTaToB, UCIOJIB30BAaHHBIX HAayYHBIX MOHATHI, TEOPUH M 3aKOHOB,
YMEHHE JI€JIaTh BbIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJICIATh CYLIECTBEHHbIE MPHU3HAKM CTPOEHUS OMOJIOTMYECKMX OOBEKTOB: BHUJOB,
MOMYJISALMNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOr€0IIEHO30B M SKOCHUCTEM, OCOOEHHOCTH
IIPOIIECCOB:  HACJIEJCTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOIO O0TOOpa, BHUI000pa30BaHMA,
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJOTUYECKUX (DaKTOpPOB HAa OPraHU3MBbI, MEpeHoca
BEIIECTB M IMOTOKAa SHEPTrUU B SKOCHCTEMAaX, AHTPOIOT€HHBIX M3MEHEHHUH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KpyrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKHX IIUKIIOB B Onocdepe;

YMEHHUE NMPUMEHSATH MOJyYeHHbIE 3HAHUS JJIS OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U SIBICHHIH,
JUI. TIPUHATUS TPAKTUYECKUX pEUIeHWH B TOBCEJHEBHOM KHM3HM C LEJbl0 OOecredeHus
0€30IaCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPY’KAIOIINX JIOJCH, COOMIOICHUS HOPM TPaMOTHOTO
MOBEJICHUA B OKpY’KaloIleld NpUPOAHONW Ccpele, NMOHMMaHHE HEOOXOIMMOCTH HCIOJIB30BaHUS
JNOCTHKEHUI COBPEMEHHOM OMOJIOrUHU I PalliOHAIbHOTO IPUPOOIIOIL30BaHUS;

yYMEHHE pelniarh 3JeMeHTapHble OMOJIOTHYECKHEe 3a7a4M, COCTaBIATh CXEMbI IIEPEHOCA BELIECTB U
SHEPTUH B SKOCUCTEMAX (LIeTTH MUTAHUS);



yYMEHHE BBITIOJNHATH JTA0OpATOPHBIE W MPaKTUUECKuEe padoThl, COOMIONaTh MpaBuia mpu padboTe
y4e0HBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKU OIEHUBATh M MHTEPIIPETUPOBATH NH(DOPMAIINIO OUOIIOTUYECKOTO CONEPIKAHUS,
BKJIFOYAIOMIYI0 TICEBJOHAYYHBIE 3HAHWS W3 Pa3IUYHBIX HCTOYHHUKOB (CPEICTBA MAacCCOBOU
nH(OpMaIMK, HAyYHO-TIONMYJISPHBIE MaTepHalibl), paccMaTpUBaTh TIIIOOATBHBIC 3KOJIOTUYCCKUE
pOoOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO ITO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHs, 0000mIas OMOIOTHIECKYIO
WHPOPMAIIUI0 M3 HECKOJIbKUX HWCTOYHUKOB, T'PaMOTHO WCIOJIB30BaTh TOHSATHHHBIA armmapar
OMOJIOTHH.



Temarnueckoe miaanuposanue 10 KJIACC

KonnuecTBo yacos

Ne OnekTpoHHbIC (IU(PPOBHIE)
HaumenoBanue PasaciioB U TCM IMPOrpaMmbI HpaKTI/I‘IGCKI/Ie
n/m Bcero KontponbHbIe pabOTHI o0Opa3oBarebHbIE PeCypChl
paboThl
bubnunoreka LIOK
1 puonorus xax nayxa 2 05 https://m.edsgo.ru/7f41c292
2 PKuBbIe cUCTEMBI U UX OpTaHHU3aLUA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U CTPOCHUE KIIETKH 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
Bubmmoreka [IOK
4 PKH3HEIATE L HOCTE KIeTKH 0 https://m.edsgo.ru/7f41c292
5 Pa3smHOXEHNE U MTHIMBUyaJIbHOE pa3BUTHE 5 1 bubnuoreka LIOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTh U U3BMEHYHUBOCTH 8 15 bubnmoreka IJOK
OpTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
8 Pe3epBHOE Bpemst 1 bubmorexa [IOK
https://m.edsoo.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 KJIACC

HanmenoBanune pa3aciioB U TEM

KonmuecTBo yacos

OnexkTpoHHbIe (TM(PpOBBIE) 00pa3oBaTeIbHbBIE

Ne i/t
NpOrpaMmbl Bcero |KontpomnbHabie pabotsl [IpakTudeckue padoThI pecypcebl

1 DBOJIIOLMOHHAS OUOJIOTUS 9 1 bubmuoreka LIOK https://m.edsoo.ru/7f4lcc74
2 ]?;D’;;EZIKHOBGHHE: 1 PASBUTHE HHHI Ha 9 0.5 bu6moreka LIOK https://m.edsoo.ru/7f4lcc74
3 Opranu3Mbl 1 OKpYKaroIas cpeaa 5 1 bubmuoreka [TOK https://m.edsoo.ru/7f41lcc74
4 Co0011eCcTBa U DKOJIOTHYECKUE CHCTEMBI | 9 bubmoteka I{OK https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE BpeMs 2 bubmuoreka [{OK https://m.edsoo.ru/7f41lcc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KonnuectBo yacos
Ne [ara DNEeKTpOHHBIC IU(PPOBHIC
Tema ypoka KonTtponbubie [IpakTnueckue
n/m Bcero U3y4EHUs o0pa3oBarebHbIE PeCypChl
paboThI paboThl
bu6mmoreka [IOK

1 |Puosorus B cuctemMe HayK 1 https://m.edsoo.ru/863e6122

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

2 padora N 1 clfemonssonanmi pasmint weronos | 1 05 buGnorexa LIOK

B https://m.edso00.ru/863e6122
[pU U3yYEeHUH OMOJIOTHYECKUX OOBEKTOBY
3 |BuosornYecKue CUCTEMBI, IPOIECCH] U UX M3yYeHue | 1 brbmmorexa [TOK
- POt Y https://m.edso00.ru/863e6564

4 XUMHYECKUN COCTaB KJIETKU. Bona 1 MuHepasbHbIe 1 bubnuoreka [JOK

COIH https://m.edso00.ru/863e674e
bu6mmoreka [IOK
1

5 |benku. CoctaB u cTpoeHue OEJIKOB https://m.eds00.ru/863e6h72
@depMeHTHI — OHMOJIOTHYECKUE KaTalu3aTophl.

6 JlaGopatopnas paborta Ne 1 «zyuenune 1 05 bubmuoreka [{OK
KaTaJIUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha ' https://m.edso00.ru/863e6b72
MpUMepe aMIIIa3bl WIN KaTalasbl)»

bubanoreka [IOK
1
7 [Yresompr. Jumm e https://m.edso0.ru/863e6870
but6mmoreka [IOK
1
8  Hywreurosbie kucnotst. AT® https://m.edsoo.ru/863e6d5c
9 Hctopus u meToabl n3ydeHus kieTku. Kinerounas 1 bubmuoreka [IOK

Teopus

https://m.edso00.ru/863e6e88



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

KommuecTBo yacoB

Ne [ara DNEeKTpOHHBIC IU(PPOBHIC
Tema ypoka KonTtponbubie [IpakTnueckue
n/m Bcero U3y4eHUus | o00pa3oBaTelibHbIE PECYPCHI
paboThI paboThl
10 [KneTka Kak LEIOCTHAS KHUBas CUCTEMA 1
e prapomecmi e, Topops B 10K
1 )I(I/IBOTHBI—X rpu0OB U GaKTepUil MO MUKPOCKOTIOM |1 05 itps://m.edsoo.ru/863e6ir0
- P P A p https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHUKpOIpenaparax u uX OlMCaHHEe»
bubauoreka [IOK
1
12 Obmen semecTs mim MeTabomm3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
1
13 @oToCHHTE3. XEMOCHHTE3 https://m.edso00.ru/863e7c98
. bubnuorexa [JOK
1
14 Puepremeckuii obmen https://m.edsoo.ru/863e7aae
PKu3HeHHbIN HUKI KIeTKU. [Jenenne kneTku. MuTos.
JlaGoparopHas pabota Ne 3 «Habmronenue murosa B bubnuoreka [JOK
15 1 0.5
KJIETKAaX KOHYMKA KOPEIIIKa JIyKa Ha FTOTOBBIX https://m.edso00.ru/863e7dc4
MUKpOTIpenaparax»
bu6mmoreka [IOK
1
16 |buocunres Genka. Peakuus MaTpuyHOro CUHTE3a https://m.eds00.ru/863e796¢
bubanoreka [IOK
_ 1
17 [Tpancisms — Guocuntes derka https://m.edso0.ru/863e796e
bubanoreka [IOK
— 1
18 |Heknerounsie pOpMBI )KUZHU — BUPYCHI https://m.edso0.ru/863e7540
bubanoreka [IOK
19 ®opmbI pa3MHOKEHHUS OPraHU3MOB 1 https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios 1 bubmoteka [JOK

https://m.edsoo.ru/863e7f4a



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
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

KommuecTBo yacoB

Ne [ara DNEeKTpOHHBIC IU(PPOBHIC
Tema ypoka KonTtponbubie [IpakTnueckue
n/n Bcero U3y4YeHUS o0pa3oBarebHbBIC PECYPChI
paboThI paboThl
OO0pazoBaHue ¥ pa3BUTHE TIOJOBBIX KJIETOK.

21 OmnonotBopenue. JlaboparopHas pabora Ne 4 1 05 bubmuoteka [IOK
«H3yyeHune CTpOCHUS MOJOBBIX KIETOK Ha TOTOBBIX https://m.edso00.ru/863e81b6
MUKpOIpernaparax»»

22 HVuauBuayabHOE Pa3BUTHE OPraHU3MOB 1 bubmorexa [TOK

https://m.edso00.ru/863e8436

23 I'eHeTrKa — HayKa O HaCJEJICTBEHHOCTH U 1 bubnuotexa LIOK
W3MEHUYUBOCTH https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIeIOBAaHUS MPU3HAKOB. 1 bubnuorexa [{OK
MoHoruOpHIHOE CKpEIBaHIE https://m.eds00.ru/863e8878

o5 JlurubpuaHoe ckpernuBanue. 3aKOH HE3aBUCUMOTO 1 bubmuotexa [IOK
HacJIeJOBaHHS IPU3HAKOB https://m.edso00.ru/863e89a4
CuerieHHOE HaclleIoBaHUE PU3HAKOB.

JlaGopatopnast pabora Ne 5 «3ydyeHue pe3ynbratoB bubnuorexa [IOK

26 1 0.5
MOHOTHOPUAHOTO M TUTHOPHUIHOTO CKPEIIUBAHUS Y https://m.edso00.ru/863e8c60
Npo30¢HITEl Ha TOTOBBIX MUKPOTIPEIIapaTrax»

27 I'enetnka nosa. Hacnenosanue npu3HaKos, 1 bubnuoreka [JOK
CIIETIJICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
WN3menunBocTh. HeHacnencTBeHHAs U3MEHYUBOCTb.

JlaboparopHas pabora Ne 6. 3yuenue bubmotexa [JOK

28 . 1 0.5
MO (DUKAIIMOHHON M3MEHUYUBOCTH, TIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO Psi/ia U BApUALIMOHHON KPUBOID»

s it pmmnort T | B

- https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIPETIapaTax»
30 [leneruka yenoBeKa 1 bubmorexa [IOK

https://m.eds00.ru/863e8d78



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
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

KommuecTBo yacoB

Ne [ara DNEeKTpOHHBIC IU(PPOBHIC
Tema ypoka KonTtponbubie [IpakTrueckue
n/m Bcero U3y4EHUs o0Opa3oBarelbHbIE PeCypChl
paboThI paboThl
31 PesepBHblil ypok. O000mIeHue 1o Teme 1
«HacnencTBeHHOCTh U U3MEHUYUBOCTh OPTAHU3MOBY»
32 Cenexuus Kak HayKa U TIPOIECC 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeToabl ¥ TOCTUKEHUS CEIEKLIUN PACTEHUN U 1 bubnuotexa LIOK
PKUBOTHBIX https://m.edso00.ru/863e9214
34 |bUOTEXHOJOTHS KaK OTpaciib MPOU3BOACTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 0 4



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

11 KJIACC

KonnuecTBo yacos

Ne [ara DNeKTpOHHBIE ITU(PPOBBIE
Tema ypoka Kontponbubie | IlpakTuueckue
/1 Bcero M3y4eHHs | 00pa3oBaTeIbHBIC PECyPCh
paboThI paboThI
1  [DBostouus U MeTOABI €€ U3yUEHHUS 1 bubamorera LIOK
https://m.edsoo.ru/863ea20e
2  Hcropus pa3BuTHs IPEACTABICHUN 00 3BOJIIOLIUU 1 bubamorexa LIOK
https://m.eds00.ru/863e9570
bubmuoteka [{OK
3 Muxpossomonus L https://m.edsgo.ru/863e901e
4 bomortin. MaGoparopuin pagora o | Cpamenne | 1 05 BuGmorexa LIOK
https://m.edso00.ru/863e99c6
BUIOB TI0 MOP(OJIOTHUECKOMY KPHTEPHIO»
5  JlBwKyIuue cuibl (3eMeHTapHble GaKkTophl) SBoJOIMK | 1 bubmmorera LIOK
https://m.edsoo.ru/863e9da4
6 [EctectBeHHBII 0TOOD U €0 (HOPMBI 1 ESSJSI:I;I/()HTLC;(?S?OO.:S 186369640
Pe3ynbTarhbl 3BOOLUH: TPUCIIOCOOIEHHOCTD
7 OPTaHM3MOB M BuUs000pa3zoBanue. JlaboparopHas 1 05 bubmuoreka [JOK
pabora Ne 2 «Onucanue npucnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCUTEIHLHOTO XapaKTepay
8 HampaBieHus U IyTH MaKpPOIBOJIOIIH 1 brbmorexa [TOK
https://m.edsoo.ru/863e9cle
9 HeoOpatuMOCTh IBOTFOIIHH 1
10 [Mctopus xu3HU HA 3emiie U METO/IbI €€ U3yUeHHUs 1
11 [TunoTe3bl NPOUCXOXKACHUS KU3HU Ha 3eMIie 1 bubmorexa IOK
https://m.edsoo.ru/863ea5a6
12 |Pa3Butue xu3HU Ha 3eMJIe [0 IpaM U MepHoiaM 1 bubnuoreka [JOK



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

KommuecTBo yacoB

Ne [ara DNEeKTpOHHBIE IU(PPOBHIC
Tema ypoka Kontponbabie [IpakTuueckue
n/m Bcero u3ydyeHus | oOpa3oBareiIbHbIC PeCypChl
paboThI paboThI
https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOJIIOIIMH PACTUTEIHHOIO U
wUBOTHOrO Mupa. [IpakTuueckas padora Ne 1 bubnuotexa LIOK
13 . 1 0.5
«M3ydeHune UCKOTIaeMbIX OCTaTKOB PACTCHHUN U https://m.edsoo.ru/863ea8bc
PKUBOTHBIX B KOJUICKITHSIX)
14 CoBpemeHHas cUCTEMa OpPraHU4ECKOT0 MHUpa 1 bromoreia OK
https://m.edsoo.ru/863ea48e
15 DBomronus yenoBeka (aHTPOIIOTeHE3) 1 ESSJSI:I;I/()HT]?;(?S&IOO. rlj/863 0ac2c
16 JlBmwxkymue cwibl ((akTOphI) aHTPOIIOTeHE3a 1 Egggl;l;)mTeeK (? SI(;IO(.) rIlj /863ead44
17 OcHOBHBIE CTAIUU DBOJIIOIMY YETIOBEKA 1
18 HYenoBeueckue pachl U PUPOJIHBIE aIalTAllMK YeoBeka| 1 bubmmorera LIOK
https://m.edsoo.ru/863eaea2
19 PesepBHbIil ypok. O60011eHNE 110 TEME 1
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMIIe»
20 Dxomorus Kak Hayka 1
21 Cpenbl 0OMTaHUS U SKOJIOTHYECKHE (DaKTOPHI 1 Eggjsl:lldfr;éggsgc?rlj/863eafec
Abuotnueckne gakropsl. Jlaboparopuas padora Ne 3.
yp [Sldonrmscine oty bt s | B LOK
https://m.edsoo.ru/863eb10e
«BnusiHME cBETa Ha POCT U Pa3BUTUE YESPCHKOB
KoJIeyca»
23 buotuueckue GpakTopsl 1 bromioreia OK

https://m.edso00.ru/863eb348
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KommuecTBo yacoB

Ne [ara DNEeKTpOHHBIE IU(PPOBHIC
Tema ypoka Kontponbabie [IpakTuueckue
n/m Bcero u3ydyeHus | oOpa3oBareiIbHbIC PeCypChl
paboThI paboThI
JKOJIOTUYECKUE XaPAKTEPUCTUKH TTOMYIISIINH.
24 [pakrryeckas padora Ne 2 «I1oacuéT IIIOTHOCTH 1 0.5
MOIYJISIIUN Pa3HBIX BUJIOB PACTCHUI»
bubanoreka [IOK
_ 1
25 |CoobmiecTBa opraHu3MOB — OHMOIICHO3 https://m.eds00.ru/863eb46a
bubanoreka [IOK
1
26 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OCHOBHBIE MTOKA3aTEJIN SKOCUCTEMBI. DKOJIOTUUYECKHUE 1 bubanoreka [IOK
nupamupl. CBoiicTBa sKkocucTeM. CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupomHbIC YKOCHCTEMBI 1
29 AHTPONOTEHHBIE HIKOCUCTEMBI 1
bu6mmoreka [IOK
— 1
30 bBuochepa — modanbHas IKOCUCTEMA 3eMIIN https://m.eds00.ru/863ebb5e
bu6mmoreka [IOK
1
31 (3akoHOMEpPHOCTH CyIIECTBOBaHUS OHOCHEPHI https://m.eds00.ru/863ebd16
32 MHenoseuectBo B Grochepe 3emiuu 1
33 CocyiecTBOBaHME MPUPOIBI M YEIOBEUECTBA 1 bubmorexa [IOK
ym PHpo https://m.edsoo.ru/863ebale
34 PesepBHbIi ypok. O6o0menue Tembl «CoobIiecTsa u 1
AKOJIOTUIECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 0 2.5
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