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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o 6uonorun (0a30BbI YPOBEHB) HA YPOBHE CPEIHETO OOMIET0 00pa30BaHHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMUN K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
nporpaMMmel cpenHero obmero oopaszoBanuss MBOY «COIIl Ne 8 mmenu byceirmaa M.y,
npeacrabieHHbix B @I'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX
pe3yJIbTaTOB AYXOBHO-HPABCTBEHHOTO PAa3BUTHS, BOCIIUTAHHS M COLMATHM3AIUN O0yJarOIIUXCS,
MIPEACTABICHHBIX B paboueil mporpamme BocnuTanus MBOY «COII Ne 8 mmenu byceirnna
M.A.».

[IporpamMma o 6uonoruu 1aéT NpeacTaBIeHUE O 1eNAX, 00 o0Iiei crpaTeruu o0y4eHus,
BOCIIUTAHHUS ¥ PAa3BUTUS OOYYarONIMXCS CpeACTBaMH Yy4yeOHOro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, pachpeleieHHue 0
paszenaM M TeMaM, PEKOMEHJyEMYIO MOCJIEI0BaTEIIbHOCTh U3yUYEHUs y4eOHOro marepuana c
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TIOTHKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOLIIXC .

B nmporpamme 1o OuONOTMM TakkKe YYHUTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOy4YeHHS B (OPMHUPOBAHUU
OCHOBHBIX BUJ/IOB Y4eOHO-TI03HABATEIbHON IEATEIbHOCTH/yUeOHBIX ACHCTBUI 00yUaOLUXcs M0
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6monorum (10—11 kmaccel, 6a30BBI ypOBEHb) peain30BaH MPUHITUI
IIPEEMCTBEHHOCTH B HW3y4eHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HANPaBIEHHOCTh Ha Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
IPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpene. IlosTomy Hapsimy ¢ HM3ydyeHHEM OOIIEOMOJIOTHYECKHX TEOPH, a Takke
3HAHWIA O CTPOSHUH KUBBIX CHCTEM PA3HOTO PaHTa U CYINIHOCTH OCHOBHBIX MPOTEKAIONINX B HAX
MPOLIECCOB B MpOorpaMMe MO OHMOJOTMH YAENEeHO BHUMAHHE HCIOIB30BAHUIO MOTYyYEHHBIX
3HAHWI B TIOBCETHEBHOM JKM3HU JIJIS PEIICHUS MPUKJIAIHBIX 32724, B TOM YHCIE: TPOQUIaKTUKA
HACJICICTBEHHBIX ~ 3a00JieBaHUN  YeNoBeKa, MEIUKO-TEHETHYEeCKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTMYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKalollel MpUpOIHOMl cpele,
aHaIM3a BIMSIHUS XO3SWCTBEHHOM [IE€ATENHHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHUMaHHUS K TMPHUKIATHON HAIMpPaBIECHHOCTH y4eOHOTO
npeaMera «bUONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeUeHUs YCIOBHM Ui pelIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrMYECKOro 00pa3zoBaHus, KOTOpasi Mpeaoaraer
dbopMupoBaHHe Yy OOYYarOIIMUXCS CIIOCOOHOCTH aqalTHPOBAThCS K H3MEHEHHSM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero obmiero oOpa3oBaHHsS 3aHMMaeT BaxHoe mecTto. OHa
oOecnieunBaeT (QopMUpoBaHHE y OOydYalOIIMXCS MPEICTABICHUH O HAaydyHOM KapTHHE MUpa,
pacupsieT ¥ 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alil W HBOJIIOLMU, CO3/MaéT YCJIOBUS JUIS: IO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0€30mMacHOro obpasa
KHU3HU, SKOJIOTUICCKOT'O MBINIJICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOU MIPHUPOJIC U YEITOBEKY.

Bonpmioe 3HaueHue OWONOTHS UMEET TaKXKe [UIsl PEIICHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 33J71a4 CPEAHETO OOIIEero oOpa3oBaHus, COMMAIM3AIMK oOydJarommxcs. M3yuenue
6uosorun obecrnieunBaeT yCIIOBUS TUTST dhopmupoBaHUs HMHTEIIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX W HH()OPMAIIHOHHBIX HABBIKOB, ICTCTHUYECKOW KYJIBTYpPHI, CIIOCOOCTBYET



UHTErpaluy OMOJIOTMUECKUX 3HAHUHM C MPEJICTABICHUSIMH U3 JPYTUX y4eOHBIX MPEIMETOB, B
Y4aCTHOCTH, (pU3UKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MpeIHA3HAYEHUN Y4eOHOTO
npeamera  «buosorus» cocTaBWIM  OCHOBY Ul OIpENENIEHUs] IOJAXOAOB K OTOOpYy H
CTPYKTYPHUPOBAHMIO €TO COAEPIKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 110 OMOJIOTUH.

OT10op conepkanust yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH
C NO3ULMHI KyJIBTYpPOCOOOPa3HOIO M0AX0/1a, B COOTBETCTBUU C KOTOPHIM 00YyYarOLIUECs JOKHbI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUUMble A1 (HOpMUPOBaHMs OOIIEH KyJIbTyphl, ONpEAEsIomue
a/ICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
IIOBCEHEBHOM JKM3HU U NPAKTUYECKOH AedarenbHOcTH. Ocoboe MecTo B ATOH cucreMe 3HaHWH
3aHMMAIOT 3JIEMEHTBHl COJCpXKaHUSA, KOTOpble CIyXaT OCHOBOW i  (HhOPMUPOBAHHS
IpPEJCTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUPAa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOMIMX I'yMaHU3AIIUH OMOJIOTHYECKOro 00pa3oBaHusl.

CrpyKkTypupoBaHHE CoOJepXaHMs y4eOHOro MmaTepuaja B IporpaMMme I0 OHOJIOTUH
OCYILECTBIICHO C y4&TOM MPHUOPUTETHOTO 3HAUYCHUS 3HAHUN 00 OTIMYUTENLHBIX OCOOCHHOCTSIX
KUBOW HpPUPOJBI, O €€ ypOBHEBOM OpraHu3alM M SBOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTPYKType ydeOHOro mpenmeTa «bHoiorns BBIIEIEHBI CIEAYIOMNE CONEp)KAaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeToJpl Hay4HOTo Mo3HaHus», «Kierka kak Ouosornyeckas cucremay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pasue OopraHMuecKkoro Mupay,
«OBOJIOLMS )KUBOU IPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH».

Henbp u3yuenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00yyaromyUMHUCs 3HAHUAMHU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi >KHUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOILIEHUH O0BEKTOB )KMBOH NMPHUPOJIbI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX IPOOIIEM.

Hoctmxenue uenu usydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcst pelIeHueM caelyomuX 3a1au:

OCBOEHHE O00yYarolMMHCS CUCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOpUSX, YUYCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBMIAX, CIYKAIIUX OCHOBOW s (OPMHPOBAHUSA
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOEHUHU, MHOT000pa3sMM M OCOOEHHOCTSAX MHMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3aluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

¢dbopmHpoBaHHE Yy OOYYaIOIIMXCSl MO3HABATENbHBIX, MHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
U U OIXO0J0B K U3yUYEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydwarommxcs oOmed KyiabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHMBAThH SIBICHHS OKPY’KAIOIIEro MUpPA JKUBOW MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

¢dbopmupoBaHue y 0O0yyarOIIMXCsl YMEHUH WIIIOCTPUPOBATh 3HAUEHUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIWLHUHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOIOT HiA;

BOCIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMSI YEJIOBEKOM >KMBON MPHUPOBI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOLICHHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OMOJOTUYECKUX UCCIIEIOBAHMI;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBIIICHUS YPOBHS KOJOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUN M yMEHUH B NOBCEIHEBHOW >KM3HU JIi OLEHKHU
MOCNEACTBUIM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulell cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHHMA.

B cucreme cpennero obmero odpazoBanus «buonorusy, nzydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCA 00sI3aTENIbHBIM yUEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOM o0sacTH
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

Jlnst u3ydeHust 6uosoruu Ha 6a30BOM YPOBHE Cpe/iHero o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIICCTBEHHBIMHU, TEXHHUYECKUMHU U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocodueil, 3TUKON, 3CTEeTUKON U mpaBoMm. Ponb Ouosiorun B
(dbopMUPOBaHUN COBPEMEHHOW HAay4YHOU KapTHHBI Mupa. CucTeMa OMOJOTUYECKIX HayK.

MeTo/p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHUE,
KJIacCU(UKAIIMsSI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

IHoprpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauie! u cxeMbl: «MeTO bl TO3HAHUS KUBON TPUPOIBD».

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

[Ipaktuueckass padora Ne 1. «lcnonp3oBaHue pa3inMYHBIX METONOB IPH H3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMBbI U HX OpPraHU3aIUA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTivuue >KUBBIX
CHCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OuocucteM U HX pa3HooOpa3ue. YPOBHM OpraHu3al OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIA,  OPraHM3MEHHBIM,  MOMYJISALHOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHHU3aIlH >KUBON
TIPUPOJIBI».

Ob6opynoBanue: moaens Mojiekyis JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIECTKH.

XVMMHYECKUI ~ COCTaB  KJIETKHM.  XHMMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JeMEeHTHI. Bosia 1 MUHepabHbIE BEIleCTBa.

@OyHKIMM BOJBI M MHUHEpAJIbHBIX BeUIECTB B KieTke. [logmep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Coctas u crpoenue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnmble
U 3aMEHHUMbIE€ AMMHOKHCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUHAS CTPYKTypa). XHUMHYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIUU OEITKOB.

depmeHTHl — Ouonornueckue karanuzatopel. CTpoeHue (epmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omiauuuss  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxaposa, JlaKTo3a) M IoJUcaxapuabl (Kpaxmals, TJIMKOIeH, Leoio3a). buonornyeckue
(GYHKIIUH yTIIEBO/IOB.

Jiumuapl:  Tpurmuuepuasl, Gocomunuabl, crepounsl. [HapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIII€BOJOB, OEIKOB U JUIHA0B Kak
HCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorer: JIHK 1 PHK. Hykneotnasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u

byHKIMN.



[uTonoruss — Hayka o kierke. KierouHas teopus — mpuMep B3aUMOJCUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. O01ue nmpu3Haky KJIETOK: 3aMKHYTas HapysKHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KHBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX (DYyHKIIHH.
[InasmaTtnueckas MemOpana, e€ cBoicTBa M (QyHkHuu. l[luTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpanubie opranouasl kiaetku: DIIC, anmapar [onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUI.
Buner minactun. HememOpaHHbIe OpraHOU/Ibl KIIETKU: pUOOCOMBI, KJIETOUHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OpraHOUI0B KJIETKHU. BritoueHus.

Snpo — perynsaTopHbIi neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanum:

[Toprpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. llneinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX JJEMEHTOB B  HEXHMBOW IPUPOIE»,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas Tabiua XUMHUECKUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIbI», «buocunres 6enka», «CTpoeHne MoyeKyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne momnekynslt ATDy», «CtpoeHne 3ykapruoTUIeCKOn
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKI», « CTpOEHHE Apa KIETKN», « Y TIAEBOABD, «JIUIUIbI».

O6opyoBaHKe: CBETOBOM MHKPOCKOI, 000pyAOBaHUE il MPOBEACHUS HAOIIOJACHUIA,
M3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlaGopaTopHble U paKkTHYeCKHEe PAadOThI:

JIaGoparopHast pabora Ne 1. «/3yueHne KaTalUTUYECKON akTMBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaGoparopHas pabora Ne2. «M3ydeHue CTpOeHHs! KJIETOK pacTeHUil, *UBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHUE».

Tema 4. ZKusHeaeTeIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTaOOIM3M. AccUMWIIMS  (TUIACTUYECKUM OOMEeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboausma. Ponb
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B TOHUMAaHUH METa00IM3Ma.

Tunbel oOMeHa BemecTB: aBTOTpo(dHBIN U rerepoTpodHbIil. Ponb depmenToB B 0OMeHe
BEIIECTB W MTPEBPAIEHUH YHEPTHH B KIIETKE.

@otocunte3. CperoBas u TeMHoOBasg (aszbl (oTtocuHTe3a. Peakuun ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HU Ha 3emuie. Biusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA.

XeMocuHTe3. XeMOCHHTE3UpYoIIHe OakTepun. 3HAYCHHUE XEMOCHWHTEe3a JJIs KU3HH Ha
3emuite.

DOHepreTuyeckuii oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHHE PHEPTUH B KJIETKe. DTambl SHepreTuueckoro oomena. I'nukonus. bpoxenue n
ero Buapl. KucmopomHoe OKHCICHHWE, WIM KIETOYHOE jAbixaHue. OKHCITUTEThHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.



Peaknun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmanus u JIHK. Peammzamms
reHeTH4ecKoi nHpopMau B KieTke. ['eHeTHuecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtarnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oerka.

Heknerounsie ¢opmbl xku3HHM — Bupychl. Mcrtopusi otkpeitus BupycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BHUpycamu. Bupyc nmMMmyHonedunnra
gyenoBeka (BUY) — Bozoyaurens CITM/la. OOpaTtHasi TpaHCKpHIIHS, peBEpTa3a U WHTETrpasa.
[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA.

JdemMoHcTpanum:
Ioptpetsr: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.
Tabmuiet ~ u cxemsl: «Tumbl  muTanmsy,  «Merabomuzm»,  «MUTOXOHIIPHSD,

«DHepreTndeckuii ooMen», «Xmnopormact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHeTmueckwii  kom», «Bupyce,
«baktepuodarn», «Crtpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennmukanus JJTHK».

O6opynoBanue: moaenu-anmiukauun «Yasoenue [IHK u Tpanckpunius», «buocunres
oenka», «CTpoeHHEe KIETKN», Mojieb cTpyKkTypsl JITHK.

Tema 5. Pa3MHOKeHNe U MHIUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KreTounslii muKI, WM KU3HCHHBIM WK Kietku. MaTepdaza m mmros. Ilporeccsr,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIMIOWIHBIMN M TamIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruyeckrue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguum murosa. Ilpouecchl, nmpoucxoisiiue Ha pa3HbIX
cTagusIX MUTO3a. BHoJIornYecKkuii CMBICI MATO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TmosioBoe. Buasl  Oecriosnoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAYEHUE JUISA
CEJICKLIHUH.

[TosoBO€ pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun meno3sa. Ilponeccsl, mpoucxonsamue Ha ctaauax Meinosa. [loBenenune
XpoMocoM B Merno3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MENH03a.

I"ameTorenes — nporuecc 00pa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [100BBIE JKee3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX KIETOK — rameT (CrepMaro3ouf,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Yy MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. [locTamMOpuoHagbHOE pa3BUTHE. THUIIBI TOCTIMOPUOHAIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (JIMYuHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJICTBA.

Poct n pazButne pacrennii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTAIUH
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «@OPMBI pa3MHOKEHHSI OPraHU3MOBY, «/IBOHHOE OMIIOOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BererartnBHOe pa3MHOXKEHHE pacTeHul», «JlelleHne KIeTkn
Oaktepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XpOoMOCOMBI», «KIIeTOUHBIH LMK,




«Pemmukanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y
MJICKOIMTAIOIINX U YeJIOBeKa», « OCHOBHBIC CTAAUN OHTOT'CHE3a.

OO6opynoBaHKe: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30uIbl MIICKOTTHUTAIONIETOY,
«Slinexnerka mekonuTarouiero», «Kapuokunes B KJIETKax KOpeIIKa JyKa», MarHUTHas
Moaenb-anrukanus «Jlenenue kinetkn», moaens JIHK, Moaens MmeradazHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKHEe PadoThI:

JlabGopaTtopHas pabota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopaTopHas pab6ota Ne 4. «M3yueHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vctopust pa3BuTHs TEHETUKU. Poip LUTOJIIOTMU U
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FCHCTHKU. MeTOoIbl TEeHEeTUKH (THOPHIOJIOTUYCCKUH, NHUTOTEHETHYCCKHA, MOJIEKYJISPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpEeIMBaHMI.

3aKOHOMEPHOCTH  HACIEIOBaHWSl  MPU3HAKOB,  ycTaHoBieHHble  [. Menaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH equHo00pa3us THOPUIOB MepBoro nokosienus. [Ipasumo
JIOMUHUPOBAHUA. 3aKOH pacllerieHus Mnpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JluruOpuaHOoe  CKpeIlMBaHUE. 3aKOH HE3aBUCUMOIO  HAcClEOBaHUS  IPU3HAKOB.
[{uTOoreHETHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHHS. AHATU3UPYIONIEE CKPEIIMBAHHUE.
Hcrnonb30BaHME aHATTM3UPYIOMIETO CKPEIMBAHKS JIJIs ONIPEICTICHUS TEHOTHITA OCOOH.

CuennieHHoe HacienoBaHue npusHakoB. Pabora T.MopraHa 1o CHEIUIEHHOMY
HacJieIOBaHUIO reHoB. HapyllieHue clernyieHust TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetuka nmomna. XpoMOCOMHOE OIpEAEIEHHE Moda. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHpie W TreTeporaMeTHhe OpraHuW3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. Buasl M3MEHUYMBOCTH: HEHACIICIICTBEHHAs M HAcJeJCTBEHHas. Poub
Cpeasl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepHUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanuoHHas KpuBas. Hopma peaknuu mnpusHaxa.
KonuuecTBeHHbIE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(UKAITMOHHON U3MEHUYUBOCTH.

HacneacTBenHas, WM reHOTUITHYECKast, K3MEHYUBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTalliOHHas
M3MEHYUBOCTh. Kmaccudukamms MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
NPUYHHBI MyTaluii. MyTtareHHbIe (aKTOPhl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIEICTBEHHOU
u3MeHuyuBoctu H. . BaBuiona.

Buesinepnast HacIeICTBEHHOCTh U N3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETUKH YeJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OMOXUMUYECKUM, MOJIEKYJISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUPOBaHKWE, B TOM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM C HACIEACTBEHHOH  MpPepacloiioKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue © TeHepaTuBHbIE MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPO(DUIAKTUKYA U JICYCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUECHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00IeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:



Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 [IUTOrC€HETUYEeCKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeuBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3auMoaencTBie amielIbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUICHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocti», «MonudukammonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTaloHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemuBanue», «HemonHoe
JOMHHHUpOBaHHEY», «JurmbpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, mytauuu Gopmbl KPBUILEB U OKpPAcKu Tela), repdapuit
«I"0pOoX OCEBHOW».

JlaGopaTopHble U IpaKkTH4YecKHe padoThi:

JlabopaTtopHas padota Ne 5. «M3yueHnue pe3yabTaToB MOHOTUOPUAHOTO M AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaboparopHast padota Ne 6. «M3yueHne MoIu(pUKAIMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGoparopnass pabGora Ne7. «AHamm3 MyTamuii y JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa U Ipolecc. 3apoKIE€HUE CEJIEKIMHM U JoMecTukanus. Yuenue H.
W. BaBuioBa 0 ILIEHTpax MPOUCXOXKACHHS W MHOrooOpaszusi KyJIbTYPHBIX pacTeHuil. L[eHTpbI
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIIMH. MacCcoBbIi M MHIUBUAYaAIbHBI OTOOPHI B CEIEKIMH
pacTeHuil u xKUBOTHBIX. O1leHKa 3KcTepbepa. biu3kopoicTBEHHOE CKpeluBaHe — UHOPUAMHT.
Yucras guHus. CkpemuBaHue 4HCThIX JuHUE. [ereposuc, wunm rulOpuaHas cuia.
HepoactBennoe ckpemmuBanue — aytOpuaunr. OtnanénHas rubpuamuzanus U e€ yCrexw.
HckycCTBEHHBII MyTareHe3 M IOJIY4YEHHE IOIUILUIONAOB. JIOCTHMKEHMSI CENEKLUU PACTCHM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEeHepHs. OTalbl CO3JIaHHUA
pexomOunantHoit JIHK u Tpancrennsix opranmsmon. Kierounas wunxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUil. KiloHMpoBaHMe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHMEe M dTudeckue mnpodiemsl. I'MO -
TFeHEeTUYECKU MOJIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. I1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpbI MPOUCXOXKAEHUS W MHOrooOpasus KyJIbTYPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OTaanéHHas
ruopunmzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
o6uotexHomorun», «Kinerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpynpoBaHuE U MEpPEeHOC
TEHOB, XpPOMOCOM).

OO6opynoBaHue: MyJSDKU TUIOZOB UM KOPHEIJIONOB JTUKUX (OPM U KYJIbTYpHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03sIICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJIEKIMU PACTeHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».




11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MECTO B OMOJIOTHH. BiusiHUE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYyK.

CeuzerenscrBa »BoioLMK. llasleoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIUCH, IepexoaHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznauuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA W Pa3iIuyusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJOTWYHBIC, PYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtormonHass teopus Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBHUHH3MA.
JIBIOKylMe CHJbl 3BOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpEeNes€HHAas H3MEHYMBOCTh, OOpb0a 3a CylIeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak eIMHULAa BUAA U IBOJIIOLINH.

JiBrkyme cuibl ((hakTopbl) SBOJIIOLMU BHIIOB B IpUpoje. MyTallMOHHBIN Mporece u
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsuuoHHble BONHBI U Jpeid reHoB. M3zomsauus u
MUTpaLus.

EcrecTBeHHbI 0TOOp — Hampabistomui (akTtop 3BoOLMH. POpPMBI €CTECTBEHHOI'O
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHW3MOB  KaK  pe3yJabTaT  JBOMIONMUA.  [Ipumepsl
npucnoco0IeHnit y opranu3MoB. ApoMop(o3bl U HAM0AAANITALUH.

Bun u Bupgoo6pazoBanue. Kpurepuu Buaa. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

Maxkposomtonusi. @opMbl 3BONMIONUH: (QUIIeTHYECKas,, TUBEPreHTHAasl, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3BoOLNN.

[IpoucxoxaeHue  OT  HeCHEHUAJIM3UPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunne#, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenpb, @. Mrosep, A. H. CeBeprios.

Tabmuuel  u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbIlIn
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBenHbllt  0TOOp», «MHOroo0pasue CcopToB pacTeHui», «MHoroobpasue M0poa
JKUBOTHBIX), «ITomynsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mmnoananranumny», «OO0mas nereHepanusy, «JBwxyime cuibsl sBomonuny», «Kapra-cxema
mapuipyta myremectsus Y. Jlapsuna», «boprba 3a cymiecrBoBaHue», «IIpucnocobieHHOCTH
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

O60opyoBaHKe: KOJUIEKIMSI HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpacku, HaOOp IJI0JI0B
U ceMsH, Koiekuus «lIpumepsl 3alUTHBIX MPHUCIIOCOONCHUNH Y JKMBOTHBIX», MOJENb
«OCHOBHBIE HamNpaBIIEHUSI HSBOJIOLUUY», OO0BEMHas Mojaenb «CTpoeHHE TOJOBHOTO MO3ra
MIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoyeKuus «@POpMbl COXPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U pacTeHMi», Moaenpb anmiukanusa «llepekpéct Xxpomocom», BIaKHbIE IpenapaTsl
«Pa3Butune Hacexkomoro», «Pa3BuTue mArymku», Mukpomnpenapatr «Jlposoduia» (HOpMa,
MyTalH (OpMbI KPBIILEB U OKPACKHU TENa).

JlabGopaTopHble U NpaKkTH4YecKue padoThi:




JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(OJIOTHIECKOMY KPUTEPHIOY.
JlaGoparopnast pabora Ne2. «OmucaHue NpPUCHOCOOICHHOCTH OpraHusMa #u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble NpEACTABIEHUS O 3apOXKACHUM KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HadanpHble Tanel Ouonornyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKU U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPIaHNU3MOB.

Pazputne xu3uu Ha 3emse 1o spaM U  nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOJb: KEMOPHUICKUN, OpPJTOBUKCKHUH,
CUJITypPUNCKUH, JT€BOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas spa 1 e€ nepuobl: ajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

XapakTepucTUKa KJIMMara M IeoJOoru4ecKkux IpoueccoB. OCHOBHBIE 3Talbl ABOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOMOUUUA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpeacTaBieHUH O
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl 3ydeHus: anTpororene3a. CxoacTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YETIOBEKa.

JBwxymme cunbl (pakTopsl) aHTpororeHeza. HacienacTBeHHass HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TPpya, MBIIUICHHUE,
peub.

OCHOBHBIE CTaJAMM U BETBHU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YelOBEK yMelblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
HCKOIIaeMbIX OCTaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouIHasl (eBpa3zuiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas).  YUepTsl
OPUCIOCOOJICHHOCTH TNpEeACTAaBUTENEeH UeloBEYEeCKUX pac K YCJIOBUSAM CYLIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuue! u cxembl: «Bo3HukHoBeHne ConHeYHOH cucTeMbl», «Pa3BUTHE OPraHuvecKoro
mupa», «PacrurenpHas knetka», «KuBoTHas kiueTka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKkoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YyeJloBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAaXOJ0K
MpPEAKOB COBPEMEHHOrO 4elloBeKay, «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JIFOIN», «HeoBeueckne pacoh».

Ob6opynoBanue: Mmyspku  «IIpoucxoxaeHne dvenoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OmNmepsl, pyOuia, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuTeKIus «DopMbl COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTECHHI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padora Ne 1. «3ydeHue nckomaeMpIx OCTaTKOB PACTEHU U KUBOTHBIX B
KOJUIEKLIHSX).




DKCKypcusi «IBOIIONUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINH WITH
KpaeBeAUeCKUl My3eil).

Tema 3. Opranusmbl 4 OKpYysKalomias cpejaa.

DKoOJIOTHSl KaK HayKa. 3aJadyd M pas3liefbl JKOJIOTHMH. METOoJbl 3KOJIOTHYECKUX
HCCJIEIOBAaHHM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHusT ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTpUOpPraHU3MEHHAsI.

Okonorudeckue ¢akropbl. Knaccudukamus skonorunueckux (HhakTopoB: aOMOTHYECKHE,
OHoTHYeCKUE U aHTpOINoreHHsbIe. JlelicTBrEe IKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGunornueckue  (aKTOphpl:  CBET, TEMIEparypa, BIAKHOCTb. (DOTONEPHOAMU3M.
[TpucnocoOnenust OpraHu3MoB K AeHCcTBHIO a0noTHYecKux (pakTopoB. buosornyeckue puTMsl.

buornueckne ¢dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaidu3M. 3HaueHHEe OWOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU nomyssiiud. OCHOBHBbIE TIOKA3aTEeNN IOMYJISILUU:
YHCIEHHOCTh, IUJIOTHOCTb, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [uHammuka
YUCJIEHHOCTH MOMYJISILUU U €€ peryJssiusl.

JdeMmoHcTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkerns.

Tabauiet u cxemsl: kapta «[Ipupoansie 30Hb1 3eMuny», «Cpenibl 0OUTaHUS OPTaHHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISALUU
uHpy30pun-Tyhenpkny, «llumessbie nenmny.

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

JlaGoparopuast pabota Ne 3. «Mopdonornyeckue 0coOEHHOCTH PACTEHUN W3 Pa3HBIX
MEeCT OOUTAHHS.

JIaGoparopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacd€r mIOTHOCTH MOMYJISIIIUI Pa3HBIX BUJIOB PACTCHHIN.

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHEe CHCTEMBbI.

CoobmiectBo  opranuzmMoB —  OuoneHo3. CTpykTypel — OHOIIEHO3a:  BHIOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

Okonornyeckue cuctembl (3kocuctemsl). ITonartue o0 skocucremMe M OHOTreOlEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruum B 3Kocucteme. Tpoduyeckue (mMuIIeBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIIOKa3aTelM 9SKOCHCTEMBI: Omomacca,
OPOAYKIUSA. DKOJIOTMYEeCKHe MHpaMHJIbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOHUMBOCTh, CAMOPETYJIIAIHS, pazBuTre. CyKieccusl.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOcHCTEMa XBOMHOTO WIH
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOTreHHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO03SICTBEHHOE 3HAUEHHNE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznoobpazue kak (pakrop ycTohuuBocTH sKocucTeM. CoxpaHeHHe OMOJIOrHYeCcKOro
pazHo0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuibl, cocTaB u CTpyKTypa OHOC]EpHI.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00aTbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHasi cBs3b B Onochepe.

KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKHE IMKJIBI JIEMEHTOB (YIIIepoja, azoTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.



UenoseuectBo B Ouochepe 3emmn. AHTPOINOTCHHBIE HW3MEHEHUs B Ouocdepe.
['moGanpHBIC YIKOJIOTUYECKUE TIPOOIIEMBI.

CocymiectBoBaHMe NpUpOasl M 4YenoBeuecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiumBoctu Ouocepsl. OCHOBa pPALMOHATBHOTO YHPABJICHUS MPUPOIHBIMH
pecypcaMu U UX UCIONIb30BaHue. JJOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuie! u cxemsl: «Ilumesble nenny», «buoneHo3: cocras U CTpyKTypay, «lIpupognsie
coobmiectBay, «llenu nurtanus», «kojorumueckas nupamunay, «buochepa u uenoseky,
«JKocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMa XBOWHOro Jieca», «buoleHos
BOZOEMa», «ArpoueHo3», «lIpumepHble aHTPONOre€HHbIE BO3JIEHUCTBHS HA IPUPOIY»,
«BaxkHelue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «llouBa — BakHelinas
cocrapsitolas ouocheps», «PakTopsl Aerpaganuu nousy, «Ilapaukossiii 3pdexT», «DakTopsl
PaInoaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «Od1mas cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopot azora B Ipupoae».

O6opynoBanue: MOAETb-aNIINKAIIHS «Tunnuneie OHOLIEHO3BDY, repbapuii
«PactutenpHpie  cooOmiecTBay, Kouiekiuu — «buonenos», «Bpeautenu — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPACTeHUH U  HKUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIlliaM ogHOro Buja, KpacHas knura Poccuiickoin
®Denepatiyu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHIA

Cormacno ®I'OC COO, ycranaBnuBarOTCI TpeOOBaHUSA K pe3ysbTaTaM OCBOCHUS
00YyYaloUIMMHUCS TPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
MMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NHMYHOCTHBIX PE3YIBTATOB OCBOEHHUs IpeaMmera «buonorus» BbIIEICHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOyYarolIMMHCS  POCCHUHMCKOW  Ipa)JAaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONIPEACICHUIO,
HaJIu4Yue MOTHBaAIlUU K 06yquI/1}0 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC Pa3sBUTHC BHYTPCHHUX
yOKICHUI JTUYHOCTH Ha OCHOBE KITFOYEBBIX LEHHOCTEW M UCTOPUYECKHX TPAJAULIUNA Pa3BUTHUA
OMOJIOTMYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOJICTBOBAThCS B
CBOEW  JIEATENBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IPUCYLUMMH  CHUCTEME
OMOJIOrMYeCcKOro 00pa30BaHMs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIIaHBL.

JImaHOCTHEIE PE3YIbTAaTBl OCBOCHUA MPEIAMETA «bnonornsy JOCTUT'alOTCA B C€HWHCTBEC
y4e0HOM W BOCIHTATEIHHON JEATEIHPHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
COOUOKYJIBbTYPHBIMU, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, IPUHATBIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTUS, Pa3BHUTHUA BHYTpeHHefI MOo3nuun JIMYHOCTH, IMMAaTpUOTU3MaA,
YBOKEHUS K 3aKOHY U INPABOMOPSIKY, YEJOBEKY TpyAa U CTAPLIEMY IIOKOJIEHUIO, B3aWUMHOI'O
yBaXEHUs, OEpe)KHOr0  OTHOIIEHHUS K  KyJbTypHOMY  HACJIE€OUI0 U TpaJulUsM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH Cpele.

JImaHOCTHEBIE PE3YIbTATBl OCBOCHUS yqe6H0ro nmpeameTa «bnonornsy JOJIKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OpI/IeHTaHI/II\/'I, IMO3UTHUBHBIX BHYTPCHHUX



yOCXKJICHUI, COOTBETCTBYIOIIMX TPAJUWIUOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIecTBa,
pacHIMpEeHHEe KU3HEHHOI'O OMNBITA U ONbITa JACSITEIBHOCTH B MPOLIECCE PEaTu3ali OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCIUTAHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU  OO0ydYarolerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 WICHA POCCHICKOro 00IECTBA;

OCO3HaHME CBOMX KOHCTMTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEIILHOCTH NP CO3JaHUU yUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJTHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENTh COOCTBEHHYIO IO3MLHUIO 110 OTHOIUEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HH U OOBACHSATH €€;

YMEHHE YYMUTBIBATb B CBOMX JIEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIECHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSMU U COLUAIbHBIM
II0JIOKEHUEM;

TFOTOBHOCTh K COTPYOHMYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

Cc(OPMHPOBAHHOCTh POCCUHCKOW TPAKIAHCKON MIACHTUYHOCTH, ATPUOTU3MA, YBAKCHHUSI
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tepell POoIuHON, ropaocTu 3a CBOW Kpaid, CBOIO
Ponuny, cBOi1 S3bIK M KYJIBTYPY, POLUIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACICIUI0 W MaMSATHUKAM PUPOIbI,
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
6I/IOJ'IOFI/II/I, MOHUMAaHUS 3HaYE€HUS OMOJIOTUN B ITIO3HAHUN 3aKOHOB MMpupoabl, B )KU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yOeXJIEHHOCTh, TOTOBHOCTh K CHOykeHHro U 3amure OTtedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEGHHOCTEH pOCCUICKOr0 Hapoa;

c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

OCTETUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAasd 3CTCTUKY 6I)ITa, HAay4YHOI'O U TEXHHUYECKOT'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHHUEC ODOMOIIMOHAJIBHOT O BO3}1€I710TBH$I JKUBOU npupoasl 1 eé IOEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXKCHHUIO B PA3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUC IIPOSABJIIATH
Ka4yecTBa TBOPUYCCKOM JTMUHOCTH;



5) pu3nveckoro  BocnuTaHus, (OPMHPOBAHHS  KYJABTYPHI  3I0POBbS U
IMOLMOHAIBLHOIO 0JIArONOTyYHsi:

IIOHMMaHKE U peau3anys 3J0pOBOro 1 06e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
COOJIIO/ICHHE TUTHEHUYECKUX MPABWII M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
peryispHas (u3Mueckass aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PHU3NUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH MPAaBUJI WHIUBUIYaJbHOIO M KOJUIEKTUBHOIO 0O€30I1aCHOTO
IIOBE/ICHUS B CUTYALIUAX, YITPOXKAIOLIUX 3/10POBbIO U KU3HHU JIOACH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIOTPEOJEHMs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPYA0BOro BOCIIUTAHMS:

TOTOBHOCTb K TPY/LY, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPY10JI00uE;

FOTOBHOCTH K  aKTUBHOM  JEATENBHOCTH  TEXHOJIOTHMYECKOM M COLMAIbHOM
HaIpaBJICHHOCTH, CHOC06HOCTI) HHULUHUPOBATh, IJIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJIHATDH
TaKyIO JA€ATEIbHOCTD;

MHTEpEC K pa3inyHbIM chepaM mpodecCHOHANBHON JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIA BEIOOP OyAyIIEel MpopecCur U peaaTru30BLIBATH COOCTBEHHBIE KM3HEHHBIE IIJIAHbL;

TOTOBHOCTH U CIIOCOOHOCTH K OOpa3OBaHHMIO W CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEM
KH3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JI€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHNUS;

MOBBILLIEHUE YPOBHS HKOJIOTUYECKON KYJIBTYpBl: MPHOOPETEHUE OIBITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY KAIOIIEH CpeJIbl;

OCO3HaHUE T100aTbHOI0 XapakTepa dKOJOTMUYEeCKUX Ppo0ieM U MyTel X pPeleHUs;

CMOCOOHOCTh UCIOJIb30BaTh IpHoOpeTaeMble IPU U3YYEHUU OMOJIOTUHU 3HAHUS U YMEHHUs
IpU pelIeHuU MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHUE
IIPaBWJI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HEINPUITHE ACUCTBUM, NMPUHOCSIIUX BPEN OKpYXKarolled IPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKHE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYME€ PAa3BUTOrO SKOJIOTMYECKOrO MBIIUICHHS, SKOJIOTMYECKON KYyJIbTYpbl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCS HMH B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLMAIbHOM MpakTHUKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIECTBEHHOM MpPaKTUKHW, OCHOBAHHOTO Ha JAMalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHHWE  SA3BIKOBOM W  YHUTATENbCKOM  KyJbTYpbl Kak  CpeICTBa
B3aMMOJEHCTBUS MEXKIY JTHOAbMH U TO3HAHUS MUPA;

MOHMMaHHUE cleuuPUKU OUOJIOTUM KaK HAayKH, OCO3HaHUsS €€ poiu B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpy:KarolleM



MHUpe KaK O €IUHCTBE IPUPOABI, YelIOBEeKa U OOIecTBa, B IO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOIEM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JJIs1 COBPEMEHHON LMBUIM3ALMU: OOecTIeYeHus
HOBOI'O YPOBHA pPasBUTHA MCIUIHMHBI, CO3AaHUC TCPCICKTHBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BbIXOJA U3 IJ100aIbHBIX
HKOJIOTHYECKUX MPpoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B TIOJTYUYCHUH OMOJOTUYECKUX 3HAHUU B IEJIAX MMOBBIIICHUS 00IIeiH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YyHKIIMOHAJIbHOU
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoit pu u3y4eHun OUOJIOTHH;

IIOHMMaHHE CYIIHOCTH METO/OB IO3HAHUS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydyaeMble 3HAHUS Ul aHaluu3a M OOBSICHEHUS SIBICHHH
OKpY’KaIOLIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHUE JeiaTb OOOCHOBAaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHBIX (baKTOB U HUMCIOHIMUXCA HdaHHBIX C LCJIbIKO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIl PEIICHUS
po0JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHUEC IICHHOCTHU Haquoﬁ ACATCIIBHOCTHU, TOTOBHOCTL OCYHICCTBJIATL NPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HUHUBHUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHMOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
HOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yiabTaThl OCBOCHUs yueOHOro mpeamera «buoorus» BKIHOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXJIUCUUIUIMHAPHBIE
(MexXmpenMeTHbIe) O0LIeHayUYHbIe TOHATHS, OTPAKAIOLIHNE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHUs,
SBJICHME, NpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCle0BaHUEe, HAOII0JeHNE, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC
yueOHble JeiicTBUs (T03HaBaTelbHble, KOMMYHHMKATUBHBIE, PETYJSATHBHBIE), 00eCIIeUNBAIOIINE
dbopMupoBaHue (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAIbHOM KOMIETEHLUU 00ydYaroImxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CPETHEro 00IIero o0pa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBJajieHNe YHUBEPCAJIBLHBIMHM YUYeOHBIMH MO3HABATEIbHBIMHU 1eCTBUSIMM:

1) 6a3oBble JJOruYecKue AeiCcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTYaJM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh TNPH OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PacKpPbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTE€PHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMHU MTOHITHUIMH ),

OTpeeNATh LeNH JeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJbTaThl ICATEIbHOCTHU C MOCTABJICHHBIMU LENISIMU;



UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBsICHEHHs] (aKTOB U SIBICHUMN KUBOU
MIPUPO/IBL;

CTPOUTH JIOTUYECKUE PACCYXIEHUs (MHAYKTUBHBIC, JEAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI U 3AKJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA Ul NPEACTABICHUS CYLECTBEHHBIX CBS3EH U
OTHONIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IUIaH pemieHuss MnpoOjemMbl ¢ y4éTOM aHaliM3a HMEIOLIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESTEIbHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIBLCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEIILCKOM U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspeuieHus mpooieM, cnocOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelIeHHs TPAKTUYECKHX 3a/1a4, TPUMEHCHHIO Pa3JINYHBIX METO/IOB TIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHUAbI ACATCIIBHOCTU IO IMOJYYCHHMIO HOBOI'O 3HAHHA, €TI0
UHTEPIPETAINHU, PEOOPA30BAHUI0O U MPUMEHCHHUIO B YYEOHBIX CUTYAIMsIX, B TOM YHUCIE TPU
CO3JaHun y‘~I66HI)IX " COOMAJIBHBIX ITPOCKTOB,

(dbopMHpOBATh HAYYHBIN TUIT MBIIIICHHS, BIaJICTh HAYYHONH TEPMHUHOJIOTHEH, KITFOUEBBIMU
IIOHATHUAMHU U METOJaMHU,

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00Pa30BaTEIbHOW JCATEIILHOCTH H
JKU3HCHHBIX CUTYalUAX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3M UM aKTyalM3MpOBaTh 3aJadyy, BBIABUTATH
THUIIOTE3Y eé pelICHUA, HaXOAWUTb AapPrymMEHTHI I OJO0Ka3aTCJIbCTBAa CBOHUX YTBep)K)IGHI/II\/'I,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATE IIOJYUCHHBIC B XOJA€ PCHICHUA 3adadyu pPE3yJIbTaThl, KPUTHYCCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH 1IEJCHANPABICHHBIN MOWCK MEpPEeHoca CPECTB U CIIOCOOOB ACHCTBUS B
poQEeCCHOHATIBHYIO CPEey;

yMeThb TEPEHOCUTh 3HAaHHWA B T[O3HABATEIbHYIO M  MPAKTHYECKyl0 o0xacTu
KUBHEACATCIIBHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BbIJIBUT'aTb HOBBLIC HJICH, NpCjiaratb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTABHUTH
pOOJIEMBI U 3a/1a4H, JTOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpManuu (TEKCTe yuyeOHOro mocoous,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBapsSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHUpoBaTh 3aMpochl W TMPUMEHATH pa3jIMYHbIE METOJbl IpPHU TOUCKE U OTOOpe
O6uonornyeckoit HHGopMaIK, He0OX0IUMOM JJIS BHIIOJTHEHUsT yUeOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCIOJIb30BaHUS HWH(OPMALNOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOATENILHO BBIOMPAaTh ONTHMAIBHYIO (HOpMY TMpEACTaBICHUS OHOJIOTHYECKOMN
uHpopManuu (Cxembl, rpaduKu, TUarpaMMebl, TaOIHIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CpPEJCTBA NpU paboTe ¢ OHMOJIOTHYECKOM
uHpoOpManrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHEe U MAaTeMaTH4YeCKHE 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIIOJIB30BaTh W IPEOOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMHM pPACIlO3HABAaHHMS W 3aIIUTHl WHPOpPMANUHU, HHOOPMAIIMOHHON
0€30MacCHOCTH JINYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH €fCTBHSIMHU

1) o6menmue:

OCYIIECTBIIATH KOMMYHHUKAIIMU BO BCEX chepax JKM3HU, aKTUBHO YU4aCTBOBATh B JTUAJIOTE
WM JUCKYCCHHU IO CYIIECTBY OOCYKIaeMoii TeMbl (yMEHHE 3a/JaBaTh BOIIPOCHI, BBICKA3bIBAThH
CY’)KIEHHsT OTHOCHTEIBHO BBINIOJHEHHS TIpeylaraeéMoil 3aja4d, YYUTHIBATH WHTEPECH U
COIIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIIEHHS, MOHMMATh 3HAYEHHE COLUATBHBIX
3HAKOB, NPCAIOCBIIIOK BO3SHUKHOBCHUSA KOH(l)JH/IKTHI)IX CI/ITyaIII/If/’I, YMETb CMATYaTh KOH(bJH/IKTI)I u
BECTH [IEPETOBOPBI;

BJIAZCTL PA3JIMYHBIMHA criocobamu O6HIGHI/I$[ u B3aHMOI[efICTBH?I, IIOHUMAaTb HaMCPCHUA
JPYTUX JIIOJIEH, MPOSIBIIATH YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(OpPMyITHPOBATE CBOH BO3PAKEHHS

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAHUEM S3BIKOBBIX
CpEICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:

MOHMMAaTh U MCIIOJb30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaIbHON pabOThI MPU
pelieHny OMoJorndeckoi mpobsieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUSI TPYNIOBbIX
¢dbopM B3aMMOAEUCTBUS NPH peIICHUH Yy4eOHOH 3a1aun;

BbIOMpATh TEMAaTUKY M METO/Ibl COBMECTHBIX JEWCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4IE€HA KOJUIEKTHBA,

NPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS O €€ JOCTH)KEHMIO: COCTaBIATH IIAH JCMCTBHMM, pacHpelessiTb PONH C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KAXJIOTO yYaCTHUKA KOMaH/Ibl B OOIUI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C MO3MLIMN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBJ1a/ieHUe YHUBEPCAIBLHBIMH PEryJITHBHBIMYU J€iiCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl BBISABICHHS MPOOJIEM M HUX PELICHUS B
JKNU3HCHHBIX U y‘Ie6HI)IX CUTyallusX;

BBIOUPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI IIEIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JIEUCTBUAX M TOCTYyNKax MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITEITFHO OCYIIECTBIISITH MO3HABATEIBHYIO JICATEILHOCT, BBISBISATH MPOOJICMBI,
CTaBUTh © (OpMyIHUpOBaTh COOCTBEHHBIC 3aJa4d B O0OpPA30BATENbHOI AEATEIBHOCTH U
JKU3HCHHBIX CUTYallUAX;



CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIEHUs IPOOIEMBI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTyalLUsIM;

pacImpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPyIUIMM B pPa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO IOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/I€Th HABbIKAMU O3HABATENIbHOMN peIeKCUU KaK OCO3HAHMS COBEPILIAEMBIX IEHCTBUN
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIIOJIB30BATh MPUEMBI peICKCUU
JUTSL OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHMUS,;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO IMPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3€E PE3yIbTaTOB JAEITEIbHOCTH;

3) npuHsTHE CeOsl H APYIHX:

IIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAIU3€E PE3yJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JAPYTroro 4eJ0BeKa.

MNPEAMETHBIE PE3YJIBTATBI

[TpenmerHbie pe3ynbTaThl 0ocBoeHUs porpammbl COO 1o Ouosioruu Ha 6a30BOM YpOBHE
BKJIFOYAIOT criendudeckue st yueOHoro npenMera «buomorusy HaydyHble 3HaHUS, YMEHHUS U
CITOCOOBI JeCTBUI o OCBOCHHIO, UHTEPIPETANN
n HpeO6pa3OBaHI/IIO 3HaHHI>i, BU/JIbI ACATCIIBHOCTHU 110 IMOJTYYCHHIO HOBOI'O 3HAHUSA U MPUMCHCHUTIO
3HAHUN B pa3IMYHBIX YYCOHBIX CUTYallUsAX, a TAKKE B PEAJbHBIX JKU3HCHHBIX CHUTYaIHsIX,
CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMerHble pe3ysbTaThl MPEICTaBIEHbl MO ToJam
o0Oy4eHusl.

[IpenMeTrHple  pe3ynbTaThl OCBOEHHsA ydeOHoro mpenmera «buonorus» ¢ 10
Knacce JOJDKHBI OTpaXkarh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTHU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornuu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJIEpKaHne OMOJOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BEImeCTB M  MpEeBpalleHUe DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEIEHUE
(penpoyKIHst), HACIEACTBEHHOCTh, K3MEHUYMUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TeOpuu (KJIETOUHAs, XpPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas JO0rMa MOJIEKyJIApHOH Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [EeHTpax MHOroo0Opa3usi U IPOUCXO0XK/IEHUS KyJIbTypHbIX pacteHuid H.
W. BaBusnosa), onpeAessTh IPaHULIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;



YMEHHE BIIaJIeTh METOJJaMH HAyYHOI'O MO3HAHUS B OMOJIOTMU: HAONIO/IEHUE U OIUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alMs ¥u IpOBeIeHHE OHUOIOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JI€JaTh BbIBObI HA OCHOBAaHUHU IIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIEIATh CYIIECTBEHHbIE IIPU3HAKU BUPYCOB, KIETOK MPOKApUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTEe3a, MUTO03a, Mel03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

yYMEHHE NPUMEHATh MOJy4YEeHHbIE 3HAHUA 1751 OOBSICHEHUS OMOJIOTUYECKUX MPOLIECCOB U
SBJICHUH, /1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPONHON cpeae, MOHMMaHUe HEOOXOAMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPO/IONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTAapHble TIE€HETHYECKHE 3aJaud Ha MOHO- W JAUrHOpHIIHOE
CKpeIIMBaHKe, CIETUICHHOE HACJIeJ0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJICKa3aHMsl HaclleZI0BaHUs! IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JJAOOPATOPHbIE U MpaKTUYECKUEe pabOThl, cOOIOAATH MpaBUiia MPU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OICHMBATh M WHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKAaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 Pa3IMYHbIX HCTOYHMKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACIIEKThI COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOIUH;

yMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOILEHHUs, 00001mast
Ouosnornyeckyro HMHGOPMALMIO M3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

IIpenmeTHble  pe3ynbTaThl  OCBOEHHUS  yuyeOHoro mpenmera «buonorus» ¢ 11
Kaacce NOIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PpacKpbIBaThb COJEp)KaHUE OWOJIOTMYECKUX TEPMMHOB U TIOHATHM: BHJI,
NOMyJISIMsl,  TeHO(QOHJ,  SBONIONMS,  ABWXKYLIME  Cuibl  ((akTopbl)  HBOJIIOLMH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYEcKHe (DAKTOpPhI, IKOCUCTEMA,
IOPOJYLEHThl, KOHCYMEHTbI, pEeIYLEHThl, LEeNu MHUTAHWUsA, OKOJIOTMYEeCcKas MUpaMHJa,
OuoreoreHo3, onochepa;

yMEHHE Wu3Jaratb Ouoyiornyeckue Teopuu (dBononMoHHas Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUsl HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojplmieBoro cxoxacrsa K.
M. bapa, uepenoBaHus IIaBHBIX HampasieHUH u mmyTed sBosronuu A. H. CeBeprioa, ydueHus o
6uocdepe B. U. BepHazackoro), onpenensTb rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOJEHHE U OMMCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUHM, OpraHu3alys M MPOBEACHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTAaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJISIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OMOTr€OIEHO30B M IKOCHCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOMOTE€HHBIX U3MEHEHUMN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATH MOJyYeHHbIC 3HAHUS IS 00BSICHEHUS! OMOJIOTMYECKUX TPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHOW KU3HU C 11€IbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 370POBbS M 3/I0pPOBBSl OKPYXAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHE HEOoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/1a4uM, COCTaBIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B IKOCUCTEMAaX (1IeTH MUTaHU);

YMEHHUE BBINOIHATH JaO0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh MpaBUiIa MPU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OLEHHMBATH M WHTEPIPETHPOBATH MH(POPMAIMIO OHMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOi WH(pOpPMANMK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPAacCMAaTPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (hOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

yMEHHE CO03/laBaThb COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro MHGPOPMALMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pasiesnoB U TeM IpOrpaMmbl KonuuecTBo uacoB DnexTpoHHBIE (IIUPpOBbIe) 00pa3zoBaTeIbHbIC
W/ Bcero  KontposibHbIe IIpakTrueckue PeCYpehl
paboThI paboThI
1 buonorus kak Hayka 2 0.5 bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cuCTEMBI U UX OpraHU3aIus 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTAB U CTPOCHHE KICTKH 8 1 bub6nuoreka LIOK https://m.edsoo.ru/7f41¢292
4 KuzneneaTenbHOCT KICTKH 6 bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292
S5 Pa3sMHOXeHHE M HHIMBHIYaTbHOE PA3BUTHE 5 1 bubmmorexa LIOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencTBeHHOCTb M H3MEHYHUBOCTD 8 1.5 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpemst bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
|11 KJIACC |
Ne /1 HaumeHoBaHue pa3iesioB U TEM MPOTrPaMMbl KonuuectBo yacos DnekTpoHHbIE (LU(PPOBBIE) 00pa3oBaTEIbHbIC
Bcero  KontpomnbHbIE [IpakTnueckue PECYPCRI
paboThI paboThI
1 DBOIIOIMOHHAS ONOIOT U 9 1 bubaunoreka I{OK https://m.edsoo.ru/7f41cc74
2  DBO3HMKHOBEHHE M Pa3BUTHE KH3HH Ha 9 0.5 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
3emie
3 OpraHu3Mbl ¥ OKpy’Karolas cpeaa 5 1 bub6muoreka IOK https://m.edsoo.ru/7f41lcc74
4 CooO011ecTBa ¥ YKOJIOTHUECKUE CUCTEMBI 9 bubmmoteka I{OK https://m.edsoo.ru/7f41cc74
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Ne n/n HaumeHnoBaHue pa3ienoB U TeM IPOrpaMMBbI KonnyecTBo vacos DnexTpoHHbIe (U POBEIE) 00pa3oBaTEIbLHbIC

Bcero Kontposnbnbie [IpakTuueckue PeCypebl
paboThI paboThl
5 PesepBHOe Bpems 2 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5
I[MPOT'PAMME
MNOYPOUYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIE IU(PPOBHIC
n/m Boero Kommpomsese  Ipaxmaacceue U3YYECHUS o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 buonorus B cucreme Hayk 1 bu6nuoreka [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2  Meronpl mo3HaHUs KUBOM TIpuposl. [IpakTuueckas 1 0.5 bubmuoreka [IOK
pabota Ne 1 «Vcnonp3oBaHUE pa3NTUYHBIX METOIOB MPHU https://m.edso0.ru/863e6122
M3YYEHUH OMOJOTHYECKIX 00BEKTOBY
3  Buonorndeckue CHCTEMBI, TPOIIECCHI U UX U3YUCHHE 1 bubnmnoreka [JOK
https://m.edso0.ru/863e6564
4  Xumuueckuil coctaB KieTkH. Boga 1 MuHepanbHble COU 1 bubmuoreka [JOK
https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue OEIKOB 1 bubnmnoreka [JOK
https://m.edso0.ru/863e6b72
6 ®DepMeHTH — OHOJIOTMYECKHE KaTAIN3aTOPBI. 1 0.5 bubmuoteka [IOK
Jlabopatopuas pabota Ne 1 «M3ydeHune KaTaIuTHIECKON https://m.edso0.ru/863e6b72

aKTUBHOCTH (pepMEeHTOB (Ha MpUMeEpe aMUIa3bl UITH
KaTaJia3bl)»
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Ne Tema ypoka KonnyecTBo vacos Hata DNeKTpOHHBIE ITU(POBHIE

puijd Bcero Kontponbubie IIpakTtuueckue M3yHCHHIA o6pasoraTenLHEIE pecypeEI
paboThl paboThl
7 YraeBonpl. JIunuabel 1 but6mmoreka [IOK
https://m.edso0.ru/863e6870
8 Hyxkueunosie kucinotel. ATO 1 bubnuotexa [JOK
https://m.edsoo.ru/863e6d5c
9  Hcropus u MeTo/bI U3yUYeHHs KiIeTKH. KiteTouHas Teopus 1 bu6muoreka [IOK
https://m.edso0.ru/863e6e88
10 KireTka Kak IeIOCTHAS KUBasi CHCTEMa 1
11 Crpoenue dykapruoTHIecKor KieTku. JlabopaTopHas 1 0.5 bubmmorexa [JOK
pabota Ne 2 «3ydyeHne CTpPOCHHUS KIETOK PACTCHUH, https://m.edso0.ru/863e6ff0
’KMBOTHBIX, TPHOOB M OaKTEPHii 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOITpETIapaTax U uX OMHCAHUE)
12 OO0OMeH BeIECTB WA META00IN3M 1 bubnunoreka LIOK
https://m.edso0.ru/863e766¢
13 dotocuHTE3. XEMOCHUHTES 1 bu6anoreka IIOK
https://m.edsoo0.ru/863e7c98
14 Duepreruueckuit oOMeH 1 bubnuotexa [JOK
https://m.edsoo.ru/863e7aae
15 JKwuzHeHHBIN UK KIeTKH. [{enenne kiaeTku. MuTos. 1 05 bubmmoreka [IOK
Jlabopatopuas pabora Ne 3 «HabmoaeHre MUTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUYMKA KOPEeIIKa JTyKa Ha TOTOBBIX
MUKpOTIpErapaTax»
16 buocunTes Oenka. Peakiyst MaTpHYHOTO CHHTE3a 1 but6mmorekxa [IOK
https://m.edso0.ru/863e796e
17 Tpancnsuus — 6nocuHTe3 OenKa 1 but6mmoreka [IOK

https://m.edso0.ru/863e796e
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Ne Tema ypoka KonnyecTBo vacos DNeKTpOHHBIE ITU(POBHIE
puijd Bcero Kontponbubie IIpakTtuueckue o6pasoraTenLHEIE pecypeEI
paboThl paboThl
18 Hexnerounsie GOPMBI )KU3HU — BHPYCHI bu6muoreka [IOK
https://m.edso0.ru/863e7540
19 ®opmMmbI pa3MHOKEHHS OPTaHU3MOB bu6muoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmmoreka [JOK
https://m.edsoo.ru/863e7f4a
21 (OOpa3oBaHHE U Pa3BUTHUE MMOJTOBBIX KIIETOK. 0.5 bubmmorexa [JOK
OmnonorBopenue. JlaboparopHas padora Ne 4 «3yueHue https://m.edso0.ru/863e81b6
CTPOEHHSI MOJIOBBIX KIIETOK Ha FOTOBBIX MUKpOIIpenapaTax»
22 VupuBuyanbHOE pa3BUTHE OPTaHU3MOB bubnuoreka [IOK
https://m.edso0.ru/863e8436
23 TeHeTmka — HayKa O HACJICICTBEHHOCTH U U3MEHYMBOCTHU bubnnorexa [JOK
https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIeZIOBAaHUS MPU3HAKOB. bubmuoreka [IOK
MOHOTHOPHUTHOE CKPEIIUBAHHE https://m.edso0.ru/863e8878
25 JluruOpuaHoe CKpelBaHue. 3aKOH He3aBUCHMOT0 bubmuoreka [IOK
HaCJIeIOBaHMsI TPU3HAKOB https://m.edsoo.ru/863e89a4
26 CueruieHHOe HacienoBaHue nmpu3HakoB. JlabopaTopHas 0.5 bubnnorexa [JOK
pabota Ne 5 «3ydeHne pe3ynbTaToB MOHOTHOPUAHOTO U https://m.edsoo.ru/863e8c60
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX
MUKpOTIpenaparax»
27 T'eneruka nona. HacnenoBanue npu3HaKoB, CLETICHHBIX C bubmuoteka [IOK
MOJIOM https://m.edso0.ru/863e8c60
28 MW s3menuuBocth. HeHaciaeacTBeHHAS H3MEHUHBOCTD. 0.5 bubnunorexa LIOK
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Ne Tema ypoka KonnuecTBo vacos [Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 H3y4YeHUS 00pa3oBaTeNbHBIC PECYPCHI
—_ Bcero Kontponbubie IIpakTtuueckue Y P pecyp

paboThl paboThl

Jlabopatopuas pabora Ne 6. zyuenne MoauduKanmOHHON https://m.edsoo.ru/863e8efe

M3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO psija U
BapHallMOHHOW KPUBON»

29 HacnexncrBenHas U3MeHYMBOCTh. Jlaboparopnas padora No 1 0.5 bubmmoreka [JOK
7. «AHau3 MyTaIi y 1po30QHiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpernaparax»
30 TI'eHernka yelioBeKa 1 bubnuorexa [IOK
https://m.edso0.ru/863e8d78
31 PesepHbiil ypok. O0001IEHIE 110 TEME 1
«HacnencTBeHHOCTh M I3MEHYUBOCTH OPTaHU3MOBY
32  Cenekius Kak HayKa M MPOIeCC 1 bubnmnoreka [HOK
https://m.edsoo0.ru/863e9214
33 Meroabl ¥ TOCTH)KEHUS CEJISKIIMHA PACTCHUN U )KUBOTHBIX 1 bubnmnoreka [HOK
https://m.edso0.ru/863e9214
34 BuOTEeXHOJOTHUS KaK OTPACib MPOU3BOJICTBA 1 bubnmnoreka [JOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
[11 KJIACC |
Ne Tema ypoka KonunuecTBo uacos Hara DNeKTpOHHBIE IIU(PPOBHIC
n/m Beero Kontpomsrsie  ITpakTuucckee U3Y4YECHUS o0pa3oBaTenbHBIE PECYPCHI
paboThI paboThI
1 DBomronws ¥ METOIBI €€ U3yUCHUS 1 bu6mmoreka [JOK

https://m.edsoo.ru/863ea20e

2  Ucropwust pa3BUTHS MPEICTABICHHUIA 00 BOITIOIHA 1 bub6nuorexa [IOK
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Ne Tema ypoka KonnuecTBo acos Hata DneKTpoHHBIE U(POBBIE
W3Y4YCHUS o0pazoBaTenbHBIE PECYPChI

—_ Bcero Kontposbnbie [Ipaktnueckue

paboThl paboThI

https://m.edso0.ru/863e9570

3 MukposBoonus 1 bubnmoreka [JOK
https://m.edsoo.ru/863e9cle

4 Ilomynsiuus Kak 3JIeMEHTapHas €MHMIIA BUJIA U 3BOJIIOLUH. 1 0.5 bubmumoreka [IOK
JlaboparopHas pabora Ne 1 «CpaBHEeHHE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OTIOTHIECKOMY KPUTEPHUIO»

5 JIBmwkymue cribl (3JieMeHTapHbIe (PaKTOPHI) SBOJIFOIHH 1 bubnnoreka [JOK

https://m.edso0.ru/863e9da4

6 EcrecTBeHHBI 0TOOp U €T0 GOPMBI 1 bubnnoreka [JOK

https://m.edso0.ru/863e9ed0

7  Pe3ynbTaThl 3BONIONMU: IPUCTIOCOOIEHHOCTh OPIraHU3MOB U 1 0.5 bubnunoreka [JOK
BU1000pazoBanue. Jlaboparopuas padora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOTICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxkTepa»

8 HampaBneHus ¥ IyTH MaKpOIBOJIOINN 1 bubnunoreka [JOK

https://m.edso0.ru/863e9cle

9  HeoOpaTuMOCTh IBOJTFOIHH 1

10 Hcropus ku3HHU Ha 3emile U METO/Ibl €€ N3yUYEHUS 1

11 T'unore3sl NPOUCXOXKIECHUS )KU3HHU Ha 3emiie 1 bubnuoreka [IOK

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

12 PasBuTue XU3HU HA 3eMJIe TTO ApaM | ITEPHOIaM 1 bubmuorexa [IOK

https://m.edsoo.ru/863ea6be

13 OcHOBHBIE 3TaIlbl HBOJIOLUHN PACTUTEILHOTO U JKUBOTHOTO 1 0.5 bubnuorexa [IOK

mupa. [IpakTrueckas padota Ne 1 «M3yueHne uckomaeMpIx https://m.edsoo.ru/863ea8bc



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
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ne Tema ypoka KonuuecTBo yacos [Hata DJEeKTpOHHBIEC IUPPOBBIE
/1 Beero Kontponbasie  [IpakTiacckue H3y4YeHUS 00pa3oBaTeNnbHBIC PECYPCHI
paboThl paboThI
OCTaTKOB PACTEHUH U )KUBOTHBIX B KOJIICKIIUSIX)
14 CoBpeMeHHas cuCcTeMa OPTaHUYECKOTO MUpPa 1 bubnmoreka [JOK
https://m.edsoo.ru/863ea48e
15 Dsgomronus yenoBeka (aHTPOIOTeHE3) 1 bubnmoreka [JOK
https://m.edsoo.ru/863eac2c
16 JIBmxyuue cuiibl ((haKTOpbI) aHTPOIIOTeHE3a 1 bubnuorexa [JOK
https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaAUH DBOIONUH YETIOBEKA 1
18 UYenoBedeckue pachl U MPUPOTHBIC AAANTALNN YETIOBEKA 1 bubnnoreka [JOK
https://m.edso0.ru/863eaea2
19 Pesepsublii ypok. O0001IeHHE 110 TeMe «BO3HUKHOBEHUE U 1
pa3BUTHE KU3HU Ha 3eMiIe»
20 Dxkomorus Kak HayKa 1
21 Cpenbl 0OUTaHUS U YKOJOTHUECKUE (PAKTOPBI 1 bubnnoreka [JOK
https://m.edsoo.ru/863eafec
22 Aouotuueckue paktopsl. JlabopaTopHas padota Ne 3. 1 0.5 bubnuoteka [JOK
«Mopdonoruueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT https://m.edso00.ru/863eb10e
oOurtanus». JlaboparopHas padora Ne 4. «Bnusinue csera Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»
23 buotnueckue pakTopsl 1 bubnnorexka [HOK
https://m.edsoo.ru/863eb348
24 DKoNOruYecKHue XapakTepUCTHKH nomynsuuu. [Ipakruueckas 1 0.5

pabota Ne 2 «IToacuér mI0THOCTH MOMYJISIHA pPa3HbIX BUOB
pacTeHuin»
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Ne Tema ypoka KonuuecTBo yacos [Hata DJEeKTpOHHBIEC IUPPOBBIE
n/n Beero Kontponbasie  [IpakTiacckue U3Y4YEHUS o0pazoBaTenbHBIE PECYPChI
paboThl paboThI

25 CoobmiecTBa opranu3MoB — OHOIICHO3 1 bubnroreka [JOK
https://m.edsoo.ru/863eb46a

26 DKOJIOTMYECKUE CUCTEMBI (3KOCHCTEMBI) 1 bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

27 OcCHOBHBIE ITOKA3aTEIIN YKOCUCTEMbBI. DKOJOTHUYCCKHE 1 bu6mmoreka [IOK

nupamuiel. CBolicTBa sKocucTeM. CyKieccus https://m.edsoo.ru/863eb5fa

28 TlpupomgHbIe YKOCHCTEMBI 1

29 AHTPOMOreHHBIC SKOCHCTEMBI 1

30 buocdepa — riaobanbHAst SKOCUCTEMA 3EMITH 1 bubnnoreka [JOK
https://m.edsoo.ru/863ebb5e

31 3akOHOMEpPHOCTH CYyIIECTBOBAHUS OHOChEPHI 1 bubnnoreka [JOK
https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Orochepe 3emin 1

33 CocyiiecTBOBaHNE IPUPOJIBI U YETOBEYECTBA 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebale

34 PesepubIil ypok. O606menne temsl «CooO1ecTsa u 1

IKOJIOTHYECKHE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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