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HHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3zpaboTke mporpaMmsl 1o OMOJIOTUH TEOPETHUECKYIO OCHOBY IS OIIpEIeTICHHUS
NOJX0/10B K (POPMHUPOBAHUIO COJIepKaHUs ydeOHOTro mpeamera «bronorus» cocTaBuiIu:
koHuenryanbHbie onoxkenus PI'OC COO o B3auM0O00YCIOBICHHOCTH LIETIEH, COEePIKaHMS,
pe3yNIbTaTOB 00Y4YCHHS 1 TPEOOBAHUH K YPOBHIO MOJITOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00
0o0LIMX LEeNSIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmiero oopazoBanus B Poccuiickoit @eepaiinu, a TakyKe MOJI0KEHUS O crielupuKe OMOIOTHH,
e€ 3HAUeHUHU B MTO3HAHUH KUBOI MPUPOBI U OOECIICUEHUHN CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHHSIM, ONPEIeSICHBl OCHOBHBIE (DYHKIIMH MTPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma o Ouosoruu Ja€T npeacTaBieHue o 1elix, 00 001Iel cTpaTeruu 00y4yeHus,
BOCIIMTAHUS U PA3BUTHUS 00yUaIONINXCs CpeICTBaMU yueOHoro npeameta «buonorusy,
orpenenseT 00s3aTeNbHOE MPEAMETHOE COACPKaHUE, €ro CTPYKTYPY, paclpeaesieHue 1Mo
paszziesiaM ¥ TeMaM, PeKOMEHIyeMYIO IOCIe0BaTeIbHOCTh U3YUEHHUs yueOHOro MaTepuasa ¢
y4€TOM MEKIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBS3EH, IOTUKU 00pa30BaTeILHOTO IpoIiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarouXCs.

B mporpamme o 6MOIOTHY TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K ITIAHUPYEMBIM
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00y4eHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHON NEATEILHOCTH/YI€OHBIX JEHCTBUI 00YJarOMMXcs 10
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6monorun (1011 ximaccsl, 6a30BBIi YPOBEHB) peaT30BaH MPUHITHIT
MIPEEMCTBEHHOCTH B U3yYCHHH OMOJIOTHH, OJaroaaps 4eMy B Hei MpocMaTpUBaeTCs
HAIpaBJICHHOCTh HAa Pa3BUTHE 3HAHUA, CBI3aHHBIX C (JOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTALUN JTMYHOCTH, IKOJIOTUYECKOTO MBIIILICHUS,
IIPEJICTaBICHUN O 3J0POBOM 00pa3e KU3HU U OEPExKHBIM OTHOIIEHUEM K OKPYXKaroIIeH
npupoaHoii cpeze. [loaromy Hapsy ¢ U3ydeHHEM 001IeONOIOTHIECKUX TEOPUH, a TAKKe
3HAHUH O CTPOSHUH KUBBIX CUCTEM PAa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOILIECCOB B ITpOrpamMMe 1o OMOJIOTHH yJeIEHO BHUMAaHHUE UCTIOJIb30BAaHHIO MTOJTy4EHHBIX
3HAHUH B MMOBCETHEBHOMN JKU3HU /ISl pEIICHUS IPUKIATHBIX 33724, B TOM YHCIIE: MPO(QUIaKTHKA
HaCJIE/ICTBEHHBIX 3a00JI€BaHNI YeI0BeKa, MEMKO-TeHETUYECKOT0 KOHCYIbTUPOBAHUS,
000CHOBaHHUS SKOJIOTMUECKHU 11€71€cO00pa3HOro MOBEACHMS B OKPY KaIOLIEH MpUpoIHON cpele,
aHaJIM3a BIMSHUS X035 CTBEHHON AEATENbHOCTH YeI0BEKa Ha COCTOSIHUE IPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHHUS K IPUKJIIAHONW HAIPABICHHOCTH Y4€OHOTO
npeamera «brosorus» NpoAUKTOBaHO HEOOXOIUMOCTBIO 0OECTIeUeHUs YCIOBU [T peleHHs
OJTHOW M3 aKTYAJIbHBIX 3a/1a4 IIKOJIHFHOTO OMOJIIOTHYECKOTO 00pa30BaHusl, KOTOpas MPeAIoiaraeT
bopmupoBaHue y 00ydaromuxcs cnocoOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeiHero od1ero oopazoBaHus 3aHUMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (hOpMHUpPOBAHHUE Y OOyUaAIOLIUXCS MTPEICTABICHUIM 0 HAYYHON KapTHHE MUpa,
pacupsieT 1 0000I11aeT 3HaHUA O KHUBOU MPUPOJIE, €€ OTIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3aIluH U DBOJIOIHH, CO3MAET YCIOBUS JIJIS: TIO3HAHUS 3aKOHOB KUBOW TIPUPOJIHI,
¢dopmupoBaHus GYHKIIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0pPOBOT0 M 0€30MmacHOro oopasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHHS K )KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne GMOJI0THUA UMEET TaK)Ke JJIS PEIIeHUs] BOCHUTATENbHBIX U
Pa3BUBAIOIINX 33J1a4 CPETHETO 00IIeT0 00pa30BaHMsl, COIMATN3aNK o0yJatomuxcs. M3ydenune
O6uosoruu odecrneunBaeT ycIoBus I (GOPMUPOBAHHS HHTEIUIEKTYaJIbHBIX,
KOMMYHHKAIIHOHHBIX U HH()OPMAITMOHHBIX HaBBIKOB, ICTETHUECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTETpalui OMOJOrMYECKUX 3HAHHUN C MPEICTaBIECHUSAMH U3 JPYTrUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3HUKH, XUMUU U Teorpadun. HazBaHHBIE MTOJIOKEHUS O TIpeTHA3HAYEHUHN YIeOHOTO

3



npeamera «brosiorus» cocTaBWIM OCHOBY ISl OIIPEAETICHHS TOIXO0A0B K 0TOOPY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHU, TIPEACTABICHHOT0 B IPOrpamMMe 10 OMOJIOTHH.

OT100p conepkanus yueOHoro npeamera «bruosorus» Ha 6a30BOM YpOBHE OCYLIECTBIEH €
MO3HULUN KYJIbTYPOCOOOPa3HOT0O MOJX0/1a, B COOTBETCTBUU C KOTOPHIM 00YYarOIIUECs TOIDKHBI
OCBOMTb 3HAHUS U YMEHUS, 3HAUUMBble JUIsl HOpMUPOBaHUS OOLIEH KyJIbTYpBl, ONPEACIIAIONIIE
a/ICKBaTHOE MOBEJICHHE YEJIOBEKA B OKPY’KaIOIIEeH IPUPOIHOH cpejie, BOCTpEOOBAaHHEIC B
MOBCEIHEBHOM JKU3HU U MPAKTHUECKOH aearerabHocTu. Ocoboe MecTo B 3TOW CUCTEMe 3HAHHM
3aHUMAIOT 3JIEMEHTHI COAEeP KaHuUs, KOTOPBIE CITy>KAT OCHOBOM 15t ()OPMHUPOBAHUS
IPEICTaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CrpyKTypupoBaHHe COiepkKaHus ydeOHOro MaTepuaa B IporpaMmme 1o 61MoI0ruu
OCYILIECTBIICHO C YYETOM MPHOPUTETHOTO 3HAUCHHS 3HAHUI 00 OTIMYUTEILHBIX OCOOCHHOCTSX
KHUBOU IPUPO/BL, 0 €€ YPOBHEBOW OpraHU3alliy U 3BOIOLMU. B cOOTBETCTBUH C 3TUM B
CTPYKType yueOHoro npeamera «bronaorusy BbIACICHBI CIEAYIOINE COACPIKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeToJ1bl HAy4HOTO MO3HaHMs», «KieTka kak O1onoruyeckas CUCTeEMa,
«Opranusm Kak 6uosorudeckas cucreMay, «Cuctema 1 MHOroo0pasue OpraHu4eckoro Mupa,
«OBOJIOLMSL KUBOU IPUPOABIY, « IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

[enb u3ydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/IEHHE
00y4aroIUMUCs 3HAHUSAMH O CTPYKTYPHO-() YHKIIMOHAJILHONW OpraHU3alM KHUBBIX CUCTEM
pa3HOro paHra u NpuOOPETeHHE YMEHUM UCTIONB30BATh 3TU 3HAHUS JIJIsI TPAMOTHBIX JIEUCTBUH B
OTHOILIEHUU O0BEKTOB KUBOI MPHUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTmwkenue nenu u3ydeHust yaeoHoro npenmera «buonorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHHE 00yYarOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSIX, YUCHHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, IPaBUIIAX, CIIY)KaIlIMX OCHOBOH JU1s (hOpMUPOBaAHUS
IPEJICTAaBICHUN O €CTECTBEHHO-HAYUYHOM KapTHHE MUPa, O METOJIaX Hay4YHOI'O TIO3HAHMSI,
CTPOEHUH, MHOTOOOpa3ul U 0COOEHHOCTSIX KUBBIX CUCTEM PAa3HOI0 YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y 00yJaromuxcs NO3HABATENbHBIX, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpollecce aHaJIW3a JaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3IJISI/IOB,
U U OIXO0J0B K M3YYEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHUE Y 00yyaroluxcst 001el KyabTypbl, pyHKIHOHAIBHON rpaMOTHOCTH,
pa3sBUTHE YMEHUIl OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpa KUBOM MPUPO/IBI Ha
OCHOBaHUU 3HAHUH M ONBITA, MOJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

(dopmupoBaHue y 00yJaromuxcs yMEHUI HILUTIOCTPUPOBATh 3HAUCHHE OMOIIOTHYECKUX
3HaHWUN B IPAKTUYECKOMN JESITEIbHOCTH YEJIOBEKa, pPa3BUTUHU COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIHUTAaHNE YOEXKAEHHOCTH B BOSMOXHOCTH TIO3HAHMSI YEJIOBEKOM >KMBON IIPUPOIBI,
HE00X0IMMOCTH OEpeXHOro OTHOLIEHHUS K HeH, COOTI0JeHHUs] STUYECKMX HOPM IIPU MPOBEIECHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

0CO3HaHME LIEHHOCTHU OMOJIOTMYECKUX 3HAHUH JUIsI TOBBIIIEHUS YPOBHS 3KOJOTMYECKON
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

npUMEeHEeHHEe MPUOOPETEHHBIX 3HAHUM U YMEHHMI B IOBCEAHEBHOM JKU3HU JUIS OLICHKH
MOCIIEACTBHUM CBOEH eATEIbHOCTH IO OTHOIIEHUIO K OKpY»Kalolleil cpezie, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpemnnero obmero oopasoBanus «buosorusy, nzydaemas Ha 6a30BOM YpOBHE,
ABJISIETCS 0053aTENIbHBIM y4EOHBIM MTPEMETOM, BXOISIIMM B COCTAaB IPEMETHOM 001acTu
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

s n3yyeHus 61onorun Ha 6a30BOM YpOBHE CpEJIHETO 001Iero o0pa3oBaHus OTBOJAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Heneno).
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COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH
€CTECTBEHHBIMH HayKaMH, (puiiocopueil, STUKOH, 3cTeTUKOi 1 npaBoM. Poiss Onosoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI MUpa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl no3HaHUS KUBOM NPUPObI (HAOIIOAEHUE, IKCIIEPUMEHT, OITUCAHNE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, . Yorcon nu @. Kpuk.

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «Mcnonap3oBaHKHE pa3IMUHbIX METOJIOB IIPHU U3YyYEHHUH
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl M HX OPraHU3aI U,

JXKussie cucrembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonorun. OTandne >KuBbIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHHU OpraHU3alUd OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OpraHU3MEHHBIN, TIONYJIALIMOHHO-BUIOBOH,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHH OPTaHU3AIUH KUBOU
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XHAMHMYECKUH COCTAB KIETKH. XUMHYECKHUE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@YHKIMH BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 0e1KoB. AMMHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie
Y 3aMEHHUMbIe aMHUHOKHUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI O€JIKOBOI
MOJIEKYJIbI (TIepBUYHAsI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKINMN OETKOB.

®epMeHThI — Onosiornyeckre karanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP,
cyoctparHas cneunpuynocts. Kopepmentsl. Butamunsl. OTinnuns pepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBobl: MOHOCaxapuabl (IIII0K03a, pudo3a 1 Je30Kkcuprbo3a), Aucaxapu/ sl (caxaposa,
JIAKTO3a) U ToJIMcaxapuasl (Kpaxmai, TIMKOTeH, 11euTio103a). bruomornueckue GyHKInu
YIJIEBOJIOB.

Jlunuaer: Tpurnuuepusl, hochoaunuabl, crepousl. I'napodunsHo-ruapododHbIe
cBoiicTBa. buonornyeckue pynkuuu munuaoB. CpaBHEHHE YIJIEBOIOB, OSJIKOB U JIUIHJIOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JIHK u PHK. Hykieotnibl — MOHOMEpPBI HYKJIEHHOBBIX KUCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenune n pynkunu PHK. Bunst PHK. AT®: ctpoenue u
byHKINN.

[{uronorus — Hayka o kierke. Kiierounas Teopus — npumep B3anMOJEHCTBUS HIIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHHSI KIICTKH.



Knerka kak nenoctHas xuBasi cucrema. OOuie Npu3HaKky KJIETOK: 3aMKHYTasl Hapy>KHasi
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: 3yKapruoTHYecKas U pokapuoTrueckas. OCOOEHHOCTH CTPOCHUS
pokapuoTHyeckoil kierku. Kinerounas crenka 0akrepuil. CTpoeHHE 3yKapuOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHASI CTEHKA, TTTUKOKAIUKC, UX (QYHKIIUH.
[TnazmaTtuueckas MeMOpana, e€ cBoiictBa U pyHKIMU. [{uTomiasma u e€ opraHoubl.
Onnomem6panubie opranous! kietku: II1C, anmapar I'onbmpku, muzocomsl. [loryaBToHOMHBIE
OpraHouAbl KJIIETKH: MUTOXOHAPUH, IIacTUABbL. [IponcxoxieHne MUTOXOHIPUH U TUIACTUL.
Bunast mitactun. HememOpanHbie opraHOUIbI KJIETKH: pUOOCOMBI, KIETOYHBIN IIEHTP, IEHTPHOIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMJI0B KIETKU. BriatoueHus.

Snpo — peryasTopHbIii HeHTp KieTku. CTpoeHue sjipa: saepHas 000104Ka, KaproIia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, Jx. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeaeneHne XuMHUYECKUX 3JIEMEHTOB B HEKUBOM IPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuet u cxemsl: «llepuoanyeckas TabaMIIa XUMUYECKHX dJIEMEHTOBY, «CTpoeHHe
MOJIEKYJBI BOJIbIY, «brocunTes 6enka», «CTpoeHue Monekynbl 6enka», «CTpoeHue pepMeHTay,
«Hyxneunossie kucinotsl. JJHK», «Ctpoenne monekynst AT®», «CtpoeHue s3yKkapruoTUIeCKOn
KJIETKN», «CTPOEHHE )KUBOTHON KIIETKN», «CTPOEHHE PACTUTEIBHOU KIETKN», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUnuasn».

O6opynoBaHue: CBETOBOI MHUKPOCKOI, 000PYIOBaHKE IS IPOBEICHUS HAOIIOICHUH,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEepHaIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «/3yueHne KaTaIuTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHas pabota Ne 2. «/3yueHue cTpoeHUs KJIETOK PaCTeHUH, )KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMUCAHHUE).

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, WM MeTab0IN3M. ACCUMMWITALMS (TTIaCTUYECKUN OOMEH) U
JTUCCUMUIIALIUSA (SHEPreTHYeCKUii 0OMEH) — JIB€ CTOPOHBI €JMHOTO Ipoliecca Metaboau3ma. Poib
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Ponb pepmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeToBast u TeMHOBas (pa3bl poTocuHTe3a. Peakunu GporocuHTe3a.

D¢ dexkTuBHOCTH HOoTOCHHTE3a. 3HaUeHNE (DOTOCUHTE3a ISl )KU3HU Ha 3emiie. BiusHue ycinoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAUYCHUE XEMOCHHTE3a JIJIs KU3HHU Ha
3emue.

DHepreTUYecKuii 0OMeH B KJeTKe. Pacienienue BeecTs, BbIICICHUE U
AaKKyMYJIMPOBaHHUE SHEPTUH B KIIETKe. DTalbl SHepreTuyeckoro oomena. I nmukonus. bpoxenue u
ero Bubl. KucinopoaHoe OKHCIIEHHE, UM KIETOYHOE bIXxaHue. OKHUCIUTENBHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cuntesa. I'enernueckas unpopmanus u JJHK. Peanuzanus
TeHeTHUYECKO HHpOpMAaIINH B KJIeTKe. | eHeTHdecKuil KoJ ¥ ero cBoMCTBa. TpaHCKpHUIIIIHS —



MatpuuHbiid cuate3 PHK. Tpancmsiius — uocunTtes Oenka. Drambl Tpancasnuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelnka.

Hexknerounsie popmsbl s)xu3Hu — BUpYChI. icTopust oTkpsiTus Bupycos (/1. H.
WBanoBckuii). OCOOCHHOCTH CTPOCHUS U KU3HEHHOTO IIUKJIa BUPYCcOB. bakTepruodaru. bone3snu
pacTeHui, )KUBOTHBIX U Y€JIOBEKa, BHI3bIBaEMbIe BUpycaMu. Bupyc uMMyHOAepUINTA YeloBEKa
(BHY) — Bo30ymutens CITM/la. OOpaTHast TpaHCKPUIIIIHS, pEBEpTa3a U HHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumnu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmue! 1 cxeMbl: «Tunel nuTanusy, «MeTtabonu3my, «MUTOXOHAPUSY,
«QHepreTnueckuii oOMen», «XioporacTy, «®@orocunresdy, «Ctpoenne JJHK», «Ctpoenue u
¢ynkunonupoBanue remay, «Cunres 6enkay, «I eHeTnueckuii ko1, «Bupyce»,
«bakrepuodarny», «Ctpoenue u xxu3neHHbIi uki Bupyca CITIN1a, 6akrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-antukanuu «Y asoenue JJHK u tpanckpuniumsy», «bruocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii UK, UK )KU3HEHHBIN MK KieTKU. MHTepdasa nu mutos. [Ipoueccsl,
npoTekaronue B uHTepdase. Perumkanus — peakius marpuunoro cunresa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBINH HA0Op — KapuOTUIl. JJMIIouAHbIN U raluIOuAHbIA XPOMOCOMHBIE
Habopbl. Xpomatu bl L{luTonornyeckne OCHOBBI Pa3MHOKEHHUS U HHAWBUYyaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Ctaguu mutosa. [Ipoueccsl, nponcxoasiuyue Ha pa3HbIX
CTagusAX MUTO3a. BHoJjIornuyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U nojoBoe. Bupl 6ecnonoro
pPa3MHOXKEHUS: JieJIeHHe Ha/IBOE, TOYKOBAHHE OJHO- K MHOTOKJIIETOYHBIX, CIIOpOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €T0 3HAUE€HUE IS
CEJIEKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meito3. Cranuu meiiosa. IIponeccsl, npoucxoasimue Ha cragusax menosa. [losenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10s10BBIE JKee3bl:
CEMEHHMKH U sIMYHUKHU. OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CriepMaTo3ou,
ANHIEKIIeTKA) — criepMaToreHe3 1 oBoreHe3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOT€HE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl SMOPHUOHAIBHOTO Pa3BUTHSI Y IO3BOHOYHBIX KUBOTHBIX: IPpOOJIEHUE, TracTPyJIALUs,
opranoreses. [ToctamOproHanbHOe pa3BuTHE. THUIIBI TOCTAIMOPHOHATILHOTO PAa3BUTHUS: TIPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CHOCOOHbBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u passutne pacteHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaIuN
pa3BUTHS.

JdemoHcTpaumnu:

Tabnuubl u cxembl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «JIBOWHOE OIJIOJJOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHUE pacTeHUy, «/lenenue kieTku
6axrepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpOeHHEe XPOMOCOMBD», «KI1eTOUHBIN UK,
«Permmukanus JIHK», «Mutosy, «Meiosy, «lIpsmoe u HenpsaMoe pa3BuTHe», «I'amerorenes y
MJIEKONIUTAIOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».



O06opynoBaHue: MUKPOCKOII, MUKponpenapathl «CriepMaTo30HIbl MICKOTTHUTAIOMIET O,
«Slitueknerka miekonuTaroero», «Kapruokunes B KIeTKax KOpeIKa JIyKa», MarHUTHast
Moenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens meradazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

JlaGopaTtopHnas padora Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHUMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOMpPEIapaTax.

JlaGopaTtopHnas padora Ne 4. «3ydeHue CTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3anauum resetuku. ctopus pa3BUTHs T€HETUKU. Posib iuTonoruu u
SMOPHOJIOTHH B CTAHOBIICHUH F€HETUKH. BKJ1ag pocCHICKHUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE
reHeTuKH. MeTobl reHeTUKU (THOPUI0IOTMUECKUH, IIUTOTEHETUYECKUN, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKUE MOHATHA. [ eHEeTHYeCKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeAOBaHUS TPU3HAKOB, YCTAHOBIICHHBIE ['. Menaenem.
MonoruOpuaHoe cKkpemrBaHie. 3aKoH eIuH0-00pa3us ruOpu10B epBoro nokosienus. [IpaBuiio
JIOMUHUPOBaHUA. 3aKOH pACIICIUICHUS MPU3HAKOB. | nnoTe3a uuctoThl ramert. [lonHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpuHoe CKpemmrBaHue. 3aKOH HE3aBUCUMOT'0 HAacIeOBaHUS ITPU3HAKOB.
[{uToreHeTHYECKHE OCHOBHI TUTHOPUIHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIECe CKPEIINBAaHNUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHMS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacliejoBaHue npusHakoB. Pabora T. Moprana no cuernieHHoMy
HacJe10BaHUI0 reHoB. HapyllieHue clemnieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetuka nomna. XpoMOCOMHOE OIPEAEICHHUE M0Ja. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHbIE M TETEPOraMeTHbIE Oprann3Mbl. HacinenoBanue npu3HaKkoB, CLETUIEHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUbl HK3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs. Posib cpenbl
B HEHACIIEJICTBEHHON U3MEHYMBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHONW U3MEHYUBOCTH.
BapuanvonHsslii psa 1 BappuanvoHHas kpuBast. Hopma peakunu npusHaka. KonndecTBeHHBIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOAN(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBennas, Wiy reHOTHIIMYECKAs, U3MEHYHNBOCTh. KoMOMHATHBHAS N3MEHUHBOCTD.
Meii03 1 10JI0BOI# Mpoliecc — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTU. MyTaIlMOHHAs
M3MEeHYMBOCTh. Kiaccudukaius MyTanuii: reHHbIE, XpOMOCOMHEBIE, TeHOMHBIE. YacToTa u
MPUYMHBI MyTaluii. MyTarenHnbsie pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIIEICTBEHHOM
m3meHunBoctr H. . BaBuiosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUHUBOCTb.

['enetuka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaoTnYecKuil, OJTM3HEIOBBIN, IIMTOT€HETUYECKUI, OMOXUMUYECKHI, MOJIEKYIISIPHO-
reHetudeckuii. COBpeMEHHOE OTpeieTICHNEe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHUE, B TOM uncie ¢ momotbio [11[P-ananuza. HacnenctBenusie 3a0oneBanus
YeJI0OBeKa: TeHHBIE 00JIe3HU, OOJIE3HH C HACTEACTBEHHOHN MPEIPacoIOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hr. CoMaTuyecKkue u reHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIETKH.
[TpunHtUIIEI 3710pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, TPO(PHITAKTUKY U JICYCHHS TEHETUUECKHIX
Oone3neil. Menuko-reHeTHIecKoe KOHCYIbTHPOBAaHUE. 3HAUCHNE MEAUIIMHCKOW TeHETUKH B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumogees-
Pecosckuii, H. 1. BaBuios.



Tabmuie! u cxembl: «MOHOTHOPHIHOE CKPEUTMBAHUE U €T0 LIMTOT€HETHYECKast OCHOBAY,
«3aKOH pacIIeIIEHUsI U €r0 LUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI FaMeT»,
«durubpunnoe ckpemuBanuey, «L{luronornueckre 0CHOBbI TUTHOPUIHOTO CKPEIIUBAHUSY,
«Merio3y, «B3anmoieicTBUE aJUIEIbHBIX TEHOBY, «I €HETHUYECKHUE KapThl pACTEHUN, J)KUBOTHBIX
U 4elioBeKay, «I'eHeTHuka nosay», «3akOHOMEPHOCTH HACIEA0BaHUs, CLIEIUIEHHOTO C I10JIOMY,
«KapuoTunsl 4emoBeKa 1 )KUBOTHBIX», «BUIbl H3MEeHIUBOCTHY, «Moau(uKaimoOHHAS
U3MEHYUBOCTHY, «HacnenoBanue peszyc-pakropay, «I'eHeTHKa rpymi KpoBu», «MyTaloHHas
WU3MEHUYUBOCTbY.

O6opynoBanue: MoAenu-anuiukanuu «MoHorubpugHoe cKpermuBanue», «Henomxoe
JOMUHHUpOBaHME», «urndpuaHoe ckpemmbanuey, «llepekpéct XxpoMocom», MUKPOCKOI U
Mukpornpenapar «/Ipozodunay (Hopma, Mytauuu GopMbl KPbUIEB U OKPACKHU Tela), repOapuii
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3yueHune pe3yIbTaToB MOHOTHOPHUIHOTO B TUTHOPHIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

JlaGopaTtopnast padota Ne 6. «3yyenune MmoaupuKaIMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psi/1a ¥ BAPUALIMOHHON KPUBO».

JlaGopatopHnas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

CenekIus Kak HayKa M MpoIecc. 3apokICHHUE CeNIeKIUU U joMectukamus. Yuenune H. 1.
BaBuioBa o 1ieHTpax NpoUCXO0KICHHUSI © MHOTOOOPa3us KyIbTypHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOABI CelIeKIIH. MacCOBbIN U MHAUBUIYATbHBIA OTOOPHI B CENEKITUI
pacTeHui U KUBOTHBIX. O1leHKa 3KCTepbepa. bIn3kopoicTBEHHOE CKpelMBaHUE — MHOPUAMHT.
Yucras nuaus. CKpeluBaHue YUCTHIX JIUHUHN. ['eTeposuc, min rudpuanas cuia.
Hepoacteennoe ckpemuBanue — ayropunuar. Otaanénnas ruopuan3anus u e€ yCrexu.
HckyccTBEHHBIN MyTareHe3 U MOJIY4eHHUE OJIAIIIIONI0B. JJoCTHKEHHS CENEKIINN PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

brortexHoorus Kak orpacib Ipou3BoACTBa. [ €HHAst HHKEHEepHs. JTallbl CO3JaHus
pexomOunanTHoil JIHK u Tpancrennsix opranuzmoB. Knerounas nnxenepus. Kinerounsie
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHNE pacTeHuil. KiloHnpoBaHue BRICOKONPOAYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHUE U ATHYecKue mpobaemsl. MO —
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmune! 1 cxeMbl: KapTa «LleHTpBl TPOUCXOKAEHUSI U MHOTOOOPa3Hsl KyJIbTYpPHBIX
pacteHui», «Ilopoapl TOMaTHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUu», «OTaanéHHas
rubpunuzaiusny», «Padors! akanemuka M. ®. UBanoBay, «llomummonaus», «OObEKTHI
6uoTexHoIoruny», «Kierounsle KyabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MyJISKU TUI0/I0B M KOPHEIUIOA0B TUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHuit, repbapuii «CebCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Oxkckypeusi «OCHOBHBIE METO/IBI M TIOCTHXKEHUS CEJIEKIIMU PACTeHUN U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCTIBITATENIbHBIN y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanocslIky BO3HUKHOBEHHUS HBOJIIOLMOHHON TEOpUU. DBOJIOLMOHHAS TEOPHS U €€
MecTO B OMOJ0rHH. BiMsHrE 3BONMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CupgerenbcTBa 3BOIOLMU. [laeoHTOIOrMUECKHE: TOCIE0BATEIbHOCTD MTOSIBIEHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIETOMUCH, TIepeXxoanble (hopMbl. buoreorpapuyeckue: cXoacTBo
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXOJICTBA U PA3IHUUs SMOPHOHOB Pa3HBIX BHJIOB I03BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AaHAJIOTUYHBIE, PYAIUMEHTAPHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACIICICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsliky BO3HUKHOBEHUS JapBUHU3MA.
JIBIOKyIIME CUITBI BOJIFOLIMY BUI0B 110 JlapBUHY (M30BITOYHOE pa3MHOXKEHHUE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAs H3MEHUYMBOCTh, 00pH0a 3a CyIIeCTBOBAHNE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosonuu (CTI) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpossoronus. [lomynsanus kak eIuHULA BUAA U SBOJIIOLIUH.

JBrokyrmiue cuibl (paKkTOphl) SBOJIIOIMH BHIIOB B IPUPOJie. MyTallMOHHBINA IPOIECC U
KOMOMHATUBHAs U3MEHUUBOCTD. [lonynsaunoHHble BOJIHBI U Apeid renos. M3omsauus u
MUTpaLusl.

EcrecTBenHblIi 0T00p — Hanpasistonuii Gpakrop 3BoIrOIHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprcnocoO1eHHOCTh OPraHU3MOB KakK pe3ysbTat 3BotoLMU. [Ipumepsl npucnocobaeHnit
y Opranu3MoB. ApoMOp(h 036l U UIN0-3TATI TAIHH.

Bun u BunooGpaszoBanue. Kpurepun Buaa. OcHOBHBIE (OPMBI BUI000pa30BaHUS:
reorpauueckoe, IK0JI0rH4ecKoe.

MakposBosonust. @opMbl 3BOIIOLUY: (pUiIeTUYEeCKasl, AMBEPreHTHAas!, KOHBEpreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[TpoucxoxaeHue oT HeceUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paguanus.

JleMoHCTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkens, . Mromnep, A. H. CeBepios.

Tabmuie! u cxeMbl: «Pa3BUTHE OpraHUYeCcKOro Mupa Ha 3emiie», «3apobIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Popmbl 60pbOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIN 0TOOP», «MHOTO0Opa3ne COPTOB pacTeHUit», «MHOroo0Opasre mopo;y
XKHUBOTHBIX», «[lomynsaumn», «MyTallMOHHAs H3MEHUYUBOCTbY, «ApOMOpP(HO3bD»,
«Mnnoanantanumny, «O0m1as nerenepanus», «/Ipuxyiiue cuibl apontonumny, «Kapra-cxema
mapuipyta nmytemectsus Y. lapsunay, «bopsba 3a cymectBoBanuey, «IIpucnocobaeHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bupoo0Opa3zoBaHue, «IKOJIOTUYECKOE BUI000pa30BaHHEY.

ObopynoBaHue: KOJJIEKIHMSI HACEKOMBIX C Pa3IMYHBIMHM TUIIAMU OKPACKHU, HaOOp IJI0J0B U
ceMsiH, koJuteKus «[Iprumepbl 3alUTHBIX TPUCTIOCOOICHUN Y dKUBOTHBIX», MOJIENIb «OCHOBHBIE
HaIpaBJICHUS 3BOIONUNY, 00bEMHAs MoeTh «CTpOEHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduyeckas kapta Mupa, KouieKius «©opmMbl COXpaHHOCTH UCKOMaeMbIX
YKUBOTHBIX U PACTEHUI», MoJieib anmukanus «Ilepekpéct XpoMocoM», BIaXKHbIE IPENapaThl
«Pa3BuTHe HacekoMoroy, «Pa3Burtue IArymku», MUKporpenapar «Jpo3oduia» (HopMma,
MyTalu (GOpMbI KPBIJILEB U OKPACKHU TeNa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
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JlaGopaTtopHnas padora Ne 2. «Onucanue mpucrnoco0JIeHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE KU3HU HA 3eMuie.

JonayuyHble npeCcTaBICHUS O 3apOKICHUU KU3HU. HaydHble runoTe3b BO3HUKHOBEHUS
JKU3HU Ha 3emiie: abuoreHes3 u naHcrnepMusi. XuMHUecKas dBOJOLMS. AOGUOTEeHHBINA CUHTE3
OpPraHWYECKUX BEIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE TIOITBEPKIACHUE
XUMHUYECKOH 3BoJtolnu. HauanbHble 3Tamnsl Ononorunyeckoit apomtonuu. ['unoreza PHK-mupa.
dopMHpoBaHUE MEMOPAHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIIETKH. [lepBbie KIETKH 1 UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam u nepuojaM. Karapxei. Apxerickas u
npotepo3oiickas 3psl. [Tanmeo3olickast 3pa u e€ mepuoIbl: KEMOPHIUCKUN, OPJIOBUKCKUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepucTUKa KJIIMMaTa U reoJorH4eckux mporeccoB. OCHOBHBIE 3TAIIbI 3BOJIIOLUU
pPacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(03bl y pacTeHUH U KUBOTHBIX. [losiBieHUE,
paciBeT U BEHIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrtema OpraHm4eckoro Mupa Kak oTpakeHue 3BoJtoui. OCHOBHBIE CHCTEMAaTUUYECKHE
TPyl OPTaHU3MOB.

DBoIOLMS YeI0BeKa. AHTPOIIONOr|s KaK Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOXKICHUU YeTloBeKa. MeToabl n3yueHus antpornoreHe3a. CXoACcTBa U pa3iuyus 4eJI0BeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymiue cuibl (pakTopsl) anTponoreHe3a. HacneacrBeHHast U3MEHUUBOCTD U
ecTecTBeHHbIN 0TO0p. OOIIECTBEHHBIN 00pa3 JKU3HU, U3TOTOBJICHUE OPYAUN TPYAA, MBILJIECHHE,
pedb.

OCHOBHBIE CTaIMM M BETBU HBOJIIOIIMN YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEeK yMeIbIii,
UYenosek npssmoxonaimmii, Yenosek Heanaepranbekuid, Yenosek pasymusiil. Haxonxu
HCKOTIAeMBIX OCTaTKOB, BPEMsI CYIIECTBOBAHMS, 00JIACTh pACIPOCTPAHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoeueckue pacbl. OCHOBHBIE OOJIBIIINE PACKI: €BPOIICOUHAs (€Bpa3uiickas), HETpo-
aBcTpanouHas (3KBaTOpHANIbHAS), MOHTOJIOUIHAS (a3HaTCKO-aMepuKaHcKas). UepTsl
MIPUCTIOCOOJIEHHOCTH MPEACTAaBUTENIEH YeTOBEYECKUX Pac K YCIOBUSM CYIIECTBOBAHUSA.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuip! u cxemsl: «Bo3aukHOBeHHEe COJTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHnYeCcKOoro
Mupay, «PacturenpHas kietkay, «KuBoTHas kineTka», «l[IpokapuoTnueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHnuecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX Y€PT CTPOCHUS
YeN0BeKa U YeI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MECTa MaIEOHTOIOTMUYECKUX HAaXOI0K
MPEKOB COBPEMEHHOTO YEIIOBEKa», «/IpeBHeniune moan», «J{pesaue moan», «llepseie
COBPEMEHHBIE JII0IN», «UeloBeUecKHne pach».

O6opynoBanue: mymspku «IIpoucxoxxaenne yenoBekay (OFOCTBI aBCTPAJIOTUTEKA,
MUTEKAaHTPOIa, HeaHIepTalblla, KPOMAHbOHIIA), CJICTIKU WA U300paKeHHsI KAMEHHBIX OPYAHiA
MEePBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEPHI, pyOrIia, CKkpediia), TeOXpOHOJIOTHYECKas Ta0IuIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[TpakTiaeckas pabota Ne 1. «/3yueHue NCKOMAaeMbIX OCTaTKOB PACTEHUI U )KUBOTHBIX B
KOJUTEKLIASX .

DKCKypcus «IBOIIOLHS OPraHUYECKOro MUpa Ha 3eMie» (B €CTECTBEHHO-HAYYHBINA WITH
KpaeBeIUECKUI My3€eil).
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Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

DKoJorus Kak Hayka. 3a7aul v pa3/ieibl 3KOJIOrHU. MeTo bl SKOTOTHYECKUX
UCCIIIOBaHUH. DKOJIOrMYEeCKOe MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOAHAsI, HA3EMHO-BO3AYIIIHAsl, IOYBEHHAS,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue Gakropsl. Knaccudukarus 3K0I0rudeckux (pakTopoB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. [leliCTBUE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbuoTnueckue (GpakTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPUOAN3M.
[TpucnocoOneHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (haKTOPOB. bruosoruueckue puTMsl.

buotndeckue gakTopsl. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMIHUYECTBO, CUMOMO3 U ero (opMsl. [lapazutusm, koonepanus, MyTyajln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHIECKUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU NOMyIAuyd. OCHOBHbIE MOKA3aTENN TOMYJIALINN:
YHCJIEHHOCTb, INIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpauus. JJuHamMuka
YHUCJIEHHOCTH MOMYJISILIUY U €€ peryJssius.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TaGnuupel u cxemsl: kapTa «l[IpupoaHsie 30Hb1 3emian», «Cpesibl 00UTaHHUsI OPraHU3MOBY,
«Doronepuoausmy, «llomymsamumny, «3aKOHOMEPHOCTH POCTA YHCICHHOCTH TOIYIISIHH
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH PaCTEHUI U3 pa3HbIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[Toacu€Tr mIoTHOCTH MONYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0mecTBo opranu3MoB — OuorneHno3. CTpyKTypsl OHMOIIeHO3a: BUI0Bas,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkosnorudeckue cucteMsl (3xocucteMsl). [lonarue 00 sxocucTeme U OMOreoeHo3e.
@OyHKIMOHATbHbIE KOMIOHEHTHI 9KOCUCTEMBI: IPOIYLIEHThI, KOHCYMEHTBI, PEYLIEHTHI.
KpyroBopot BelecTB 1 MOTOK 3HEPTUHU B sKocucTeMe. Tpopuueckue (MUIIEBbIE) YPOBHU
skocucTeMbl. [Tummesbie nenu u cetu. OCHOBHBIE NTOKA3aTeNIM 3KOCUCTEMBL: Oromacca,
MPOAYKIMSL. DKOJOTUYECKUE MUPaMUbl: TPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOcUCTEMA XBOWHOTO MU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0o3KocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak GakTop ycToMunBOCTH dKOcHucTeM. CoxpaHeHHEe OMOTOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6mnocheps.
Xusoe BemecTBo u ero pynkimuu. Ocodennoctu ouocheps! Kak rI00aTbHON IKOCUCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsI BeliecTB 1 OMOre0OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIIIeposa, a30Ta).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbBIE U3MeHeHHsI B Onocdepe. [ mobanbHbie
HKOJIOTMYECKHE TPOOIIEMBI.
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CocymiecTBoBaHME MPUPOABI U yenoBedecTBa. CoxpaHeHne 6MopasHooOpaszus Kak OCHOBA
ycroitunBocty Onochepsl. OCHOBA PaLlMOHATIBHOTO YIPABJICHUS IPUPOAHBIMUA PECYPCAMH U X
UCHoJib30Banue. JJocTuxkeHust OMONIOruM U OXpaHa MPUPOIBIL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubt u cxemsl: «[lumieBsie nenn», «bruonenos: coctas u cTpykrypay, «IIpupoaHsie
coobiectBay, «Llenu nuranusy», «dkonoruyeckas nupamuaay, «buocdepa u uenosex»,
«2QKocHCTEMA HIMPOKOJIIMCTBEHHOTO JIecay, « DIKOCUCTEMA XBOMHOIO Jieca», «bruoneHos
BOZOEMaAY, «ATrpoLeH03», «l[pumMepHbIe aHTPOIIOrE€HHbIE BO3ACHCTBUS HA IPUPOLY»,
«BaxxHelmme UCTOYHUKH 3arpsi3HEHUs BO3yXa U TPYHTOBBIX BOI», «[louBa — BakHelas
cocrapistoas ouochepo», «DakTopsl Aerpananuu nouBy, «IlapHukoBbiit a3QpexT», «DaKkTopbl
PaIMoaKTUBHOTO 3arpsa3HeHus: obnocdepsi», «O0mas ctpykrypa ouocheps», «Pacmnpoctpanenue
KU3HH B Orocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopor yrieponaa B 6uochepey,
«Kpyrosopor azora B mpupoae».

Ob6opynoBanue: Moenb-anIuiukanus « Tunuuneie 6MoLeHO3bI», repbapuil
«PacturenpHBIC COO0MIIECTBAY, KOUIEKINH «broneHo3y», «Bpenuren BaxKHEHIIIIX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu U KOJUIEKIIUU PACTCHUH U KUBOTHBIX,
IIPUHAJIeKAIME K PA3HBIM YKOJIOTMYECKUM IpyIIaM oaHoro suaa, Kpacuas kaura Poccuiickon
®Denepatinu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

13



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cornacao ®I'OC COO, ycTaHaBIuBarOTCS TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHS
00y4aIOIIMMHUCS IPOTPaMM CPEAHEro 00LIero 00pa30BaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TMUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MpeaMeTa «bruonorus» BblEIEHbI
CJICAYIOLIME COCTABIIAIONINE: OCO3HAHUE 00YYaIOUIMMHUCS POCCUNHCKOM IpakJTaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIIEHUIO,
HaJINYME MOTUBALMU K 00y4eHHIO OMOJIOIHH, 1IeJICHANIPABIEHHOE Pa3BUTUE BHYTPEHHUX
yOexAeHUI TMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEN U HCTOPUYECKUX TPAIULIUN pa3BUTHS
OMOJIOrNYECKOr0 3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh 00yYaroIuXcs PyKOBOJICTBOBAThCS B
CBOEH 1eATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMU, IIPUCYILIUMU CHCTEME
6MOJIOrHYecKOro 00pazoBaHusl, HATMUYKE KOJOIMYECKOTI0 IPAaBOCO3HAHMSI, CHOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yNbTAThl OCBOCHUS NpeAMETa «bHOIOrHs NTOCTUTal0TCs B €UHCTBE
y4eOHOW 1 BOCIIMTATEIbHOMN AESITEIbHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU B
o0IIecTBe MpaBMJIaMH 1 HOPMAaMU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEHN MO3ULIMU JIUYHOCTH, TATPUOTHU3MA,
YBa)KEHUSI K 3aKOHY U IPaBONOPSKY, YEJIIOBEKY TPYy/la U CTaplIeMy IOKOJEHHUIO, B3aUMHOT'O
yBa)KeHUs1, 0EpEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U TPATULMAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «bruonorus» A0KHbl OTpakaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOMIMXCsl pPYKOBOJICTBOBATHCS C(hOPMUPOBAaHHON BHYTPEHHEH
MO3ULUEN INYHOCTH, CUCTEMOU LIEHHOCTHBIX OPUEHTAIUH, IO3UTUBHBIX BHYTPEHHUX
yOexAeHUH, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IEHHOCTSAM POCCUHCKOT0O O0IIeCTBa,
paclIipeHNe KU3HEHHOTO OIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3ALMN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpMUPOBAHHOCTh IPAKJIAHCKOM MO3ULIKMK 00yUaIOLIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOM JIEATENBHOCTH MPHU CO3/1aHUU YUEOHBIX ITPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHbIX 33124, BBINOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO O3UIUIO IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JACUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aUMO/JICHCTBUS JTIO/IEH C Pa3HBIMH YOEXKIEHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B ITPOIIECCE COBMECTHOTO BBIMTOJHEHUS YUEOHBIX,
MO3HABATEJIbHBIX U MCCIIEA0BATEIbCKUX 3a/1a4, YBAXUTEIbHOIO OTHOIIEHUSI K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HapOAy, 4YyBCTBA OTBETCTBEHHOCTH iepes PoauHOM, rop10CTH 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOAHOMY HACJIEIUIO U TaMSITHUKAM MPUPOJIBI,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OHMOJ0TUM, TOHUMAaHU 3HaU€HUsI OMOJIOTHH B TO3HAHUU 3aKOHOB MPUPO/IBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoexxaEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3amute OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSM, CO3AHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHSATHUS IEHHOCTEH CEMENHOM )KM3HU B COOTBETCTBUU C TPAIULIMSIMU HAPOJOB
Poccumn;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISITH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢pusuveckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U
IMOLUMOHAIBLHOTO GJIArONOJIy4usi:

MOHUMAaHHWE U pealih3aius 3I0POBOro 1 0€30MacHOro 00pasa KU3HU (3J0pOBOE MUTAHUE,
coOJI0ZIeHHE TUTUEHUYECKUX MPaBUII U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA,
peryisipHasi Gu3ndecKas akTHBHOCTB), O€pEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MYECKOMY U MICUXHUUYECKOMY 3/10POBBIO;

MMOHUMAaHWE IEHHOCTH TIPABWJI MHIUBUIYATHHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEJCHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJIC/ICTBUM U HETIPUSATHUS BPEIHBIX MPUBLIYEK (YITOTPEOIEHUS aTKOTOJI,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBbHON HAIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO
NeSTeTbHOCTb;

MHTEpEC K pa3InuHbIM cpepam npodeccrHoHaIbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA TIPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH Liejecoo0pa3Hoe OTHOLIEHHE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3emMIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHUE YPOBHS DKOJIOTHIECKON KYJIbTYPhI: MPUOOPETEHNE OTBITA IJITAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUE T7100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;
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CIOCOOHOCTh MCI0JIb30BaTh IPUOOpETaeMble MPU U3y4EHUN OMOJIOTUH 3HAHUSA U YMEHUS
IIPY PELICHUH MPOOIIeM, CBI3aHHBIX C pallMOHAIBLHBIM IPUPOIONIONIB30BaHUEM (COOII0ICHHE
IIPaBWJI IIOBEJICHNUS B IIPUPOJIE, HAIIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B DKOCUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATUE NCHCTBUM, IPUHOCAIIUX BPE OKPYKAIOUIEH IPUPOIHON Cpele,
YMEHME MTPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMUECKHUE OCIEACTBUS IPEATIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYME Pa3BUTOIO FKOJIOTUYECKOTO MBIIIEHUS, 3KOJOTUYECKON KYJIbTYpbI, OIIbITA
JESATEIIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH, YMEHHS PyKOBOJICTBOBATHCS UMH B
IIO3HABATEJIBHON, KOMMYHUKATUBHOM U COLUAJILHOM IPAKTUKE, TOTOBHOCTHU K YYaCTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH YKOJIOTHYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA IUAJIOTE KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SA3bIKOBOM M YUTATEILCKOM KYJIbTYphl KaK CpEACTBAa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHHe crenu(UKA OMOJIOTUH KaK HAyKH, OCO3HAHUS €€ posid B pOPMHUPOBAHUHT
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3/1aHUU LIEJIOCTHOT'O MPEACTABICHUS 00 OKPYXKAIOLIEM
MHpE KaK O €IMHCTBE MPHUPOJIbI, YeTOBEKa M 0OIIECTBA, B IIO3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTHU JIJISl COBPEMEHHOM IIMBUIIM3AIMN: 00ECTICUCHNUS
HOBOI'O YPOBHS pPa3BUTHUSI MEULIMHBI, CO3/1aHUE MTEPCIEKTUBHBIX OMOTEXHOJIOT MM, CIOCOOHBIX
pemaTh pecypcHble MpoOeMbl pa3BUTHUS YEJIOBEUECTBA, [IOUCKA MTYTEH BBIX0OJa U3 II100aIbHbBIX
9KOJIOTMYECKUX MPpo0IieM U o0ecrieueHHs epexo/ia K yCTOMUMBOMY pa3BUTHIO, pallMOHAILHOMY
MCIIOJIb30BAaHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTH B MOJyYCHUH OMOJIOTMYECKUX 3HAHUN B 1IEJISX MOBBIILICHUS 00LIeH
KYJIbTYpbI, €CTECTBEHHO-Hay4YHOI rpaMOTHOCTH, KaK COCTAaBHOM 4acTu (PyHKIMOHAIBLHOU
IPaMOTHOCTH O0y4Jaroumxcs, opMupyeMoit Ipu U3y4eHnn OUOJIOTUH;

MOHMMAaHKE CYLITHOCTH METOJOB IMO3HAHNUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CHOCOOHOCTH MCIIOIBb30BATh MOJIy4aeMble 3HAHUS JUIs aHAJIN3a U 00bsCHEHUS SIBJICHUIN
OKpPY’KaloIIero MUpa 1 MpoUCXoAMX B HEM U3MEHEHHH, yMEHHE JieflaTh 000CHOBAaHHbBIE
3aKJIFOYEHHS HAa OCHOBE HAYUHBIX (P)aKTOB U MMEIOLIUXCS TaHHBIX C LIEIIbI0 MOITYUYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIsl peLLICHUS
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE LIEHHOCTU HAYYHOM AESATEIbHOCTH, TOTOBHOCTDH OCYILECTBIISITh IPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTHBHOMY IOJIYYE€HHUIO HOBBIX 3HaHUH MO OMOJIOTUHU B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOSHHS yUeOHOTO npenMeTa «bronorus» BKIIOYaroT:
3HaYuMBbIe 1)1 (POPMUPOBAHUSI MUPOBO33PEHHS 00YUAIOIIMXCS MEXIUCIUIUIMHAPHBIE
(MexmpenMeTHbIE) OOLIeHayYHbIE TOHATHS, OTPaKAIOIINE [EJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cielU(PHUKY METOJIOB TO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, SHEPT U,
SIBJICHHE, TPOLIECC, CUCTEMA, HayUHBIN (aKT, IPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, UCClleloBaHNE, HAOII0IeHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTUX ), YHUBEPCAIbHbIE
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yaeOHbIe IeHCTBUS (TT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIC), 00CCIICYHBAIOIINE
dbopMupoBaHue HYHKIIMOHATHEHOW IPAMOTHOCTH M COITUATBHON KOMITETCHITUU 00yYaIOITIXCS,
CHOCOOHOCTh O0YYAIOIINXCS MCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTLINHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHbIC yUeOHbBIC ICHCTBUS B MO3HABATEIIFHON U
COLMAIbHOM MIPAKTHKE.

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS IIPOTPAMMBI CPEIHEr0 00IIero 00pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€
BCECTOPOHHE;

MCIIOJIb30BaTh NIPU OCBOCHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIIIJICHHS (aHAIH3a,
CHHTE3a, CPAaBHECHHMSI, KITaCCH(UKAIINK, 0000IIEHNUS ), pACKPBIBATH CMBIC OMOJIOTHYECKUX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OIIPENENATh IENN ICATEIIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHH UX JOCTHKEHHUS,
COOTHOCHTH PE3yIbTAaThl ACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIO0JIb30BaTh OMOJIOTHYECKUE TTOHITHS 111 OOBsICHEHUS (PAKTOB U SIBIICHHUI KUBOH
TIPUPOJIBI;

CTPOUTB JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, ICTYKTHBHBIC, 110 aHAJIOTUH ),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MO/ICITbHBIC CPEICTBA ISl MPECTABIICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOILICHH B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKE MPOTHBOPEUUI pa3HOTO POAa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEIICHUs POOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MAaTePHATbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATH U BBHITIONHATH Pa0OTY B YCIOBUSAX PEaTbHOTO, BUPTYATHHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABbIKAaMH Y4eOHO-HCCIE0BATEIbCKON U TPOEKTHOM 1eATEeTbHOCTH, HaBBIKAMU
paspenieHus mpooyieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEITEHOMY TIOUCKY METOIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PA3JIMYHBIC BUBI ACSITEILHOCTH IO IMOJYICHHIO HOBOTO 3HAHUS, €TO
WHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUsIX, B TOM YHCIIE TIPU
CO3/IaHUH YYCOHBIX M COI[HATBHBIX TPOCKTOB;

dbopMUPOBATh HAYYHBIN TUI MBIIUICHHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEN, KITIOYEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNbHOM IEATENbHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallU3UPOBATh 33/1a4y, BBIIBUTATh
TUIIOTE3Y €€ pelIeHs, HaXOAUTh apTyMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOJTYICHHBIC B X0/ PEIICHUS 33]]a91 PE3yIbTaThl, KPUTHUSCKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISTH IEJIEHANTPABIICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHUS B
poeCCHOHAIBHYIO CPENY;
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YMETb MIEPEHOCUTDH 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 001aCTH
KU3HEJEATENIBHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEIaraTb OPUTMHAJIBHBIE OAXOAbl U PELIEHUs], CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJlbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ nngopMmanmeii:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX UICTOUHUKAX HH(pOpMaLUH (TeKcTe yueOHOoro nocodus,
HAYYHO-TIOMYJIIPHOHN JINTEpaType, OMOIIOTHYECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMIBIOTEPHBIX
6a3ax naHHbIX, B IHTEepHETE), aHAM3UPOBaTh UH(OPMALIMIO Pa3IMYHBIX BUIOB U GOpM
IIPEJICTaBICHUS], KPUTUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(opMynHUpoBaTh 3aPOCHl U IPUMEHSATh Pa3InYHbIe METObI IPU IIOUCKE U 0TOOpE
Oouonornyeckoi nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

proOpeTaTh ONBIT UCIOJIb30BaHMSI HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3IMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (POPMY MIPEACTABICHUS OMOIOINYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAYUHBIN A3bIK B KAUECTBE CPEJCTBA IIPHU paboTe ¢ OMOIOrMYeCcKOn
uHpOpMaLKeil: MPUMEHATh XUMHUECKUE, (PU3NYECKIE U MAaTEeMaTHYeCKHE 3HAKU U CUMBOJIBI,
bopmyibl, ab0OpeBHaTypy, HOMEHKIATYpY, UCIIOJIb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISIIHOCTH;

BJIaJICTh HaBbIKAMU PACIO3HABAHUSA U 3aILUTHl MH()OpMAIMK, HHPOPMALIMOHHOM
0€30I1aCHOCTH JTMYHOCTH.

OsiaeHne yHHBeEPCAJIbLHBIMA KOMMYHHKATHBHBIMH 1€ CTBHAMM:

1) obmenne:

OCYILECTBIISATh KOMMYHHUKALIUU BO BceX cepax *KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WM JUCKYCCHH IO CYIIECTBY 00CYyKIaeMoi TeMbl (YMEHHUE 3ajaBaTh BOIIPOCHI, BbICKA3bIBATh
CYKIEHHS OTHOCUTEJIBHO BBINIOJIHEHMS IIPEAJIaraéMoH 3a7jaui, yYUTbIBaTh HHTEPECH] U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CPEICTBA OOIEHHS], TOHUMATh 3HAU€HHE COLIMAIIbHBIX
3HAKOB, MPEANOCHIJIOK BO3SHUKHOBEHMSI KOH(DIUKTHBIX CUTYallul, yMETh CMSIr4aTh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMAaTh HAMEPEHUS
JPYTUX JIO/IEH, IPOSBIATh YBAKUTEIbHOE OTHOILICHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyIHUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeSITeILHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHANBUAYAIBHON pabOThI IPU
peleHnH OMOIOTNYECKOl MpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pEUICHUH Y4eOHO! 3a/1auH;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JIEHCTBUI C yU€TOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOM JESATENbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUSA MO €€ IOCTUKEHUIO: COCTABJIATh IUIAH ICUCTBUI, pacpeieNATh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh Kau€CTBO CBOET0 BKJIaJa U KaXKIOro y4acTHUKA KOMaH/bl B OOLINI1 pe3ynbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATDH UJEH C MO3UIMN HOBU3HbI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
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OCYILIECTBIIATh O3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JINYHBIX CUTYALMSX,
HPOSIBJIATH TBOPYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIs BBIBICHUS IPOOJIEM U UX PELICHUs B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BbIOMPATh HA OCHOBE OMOJOIMUYECKUX 3HAHUM 11€JIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOUX
JIEHCTBUSIX U ITOCTYIIKAaX 110 OTHOLIEHUIO K KMBOU IPUPOJIE, CBOEMY 30POBBIO U 370POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYIECTBIIATH IIO3HABATENILHYIO JIESITEIbHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUThb U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAEATEIIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTaBIISATh IUIaH PEIIeHUs MPoOJIeMBbl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacImUpATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO MIMPOKOM 3PYAULIMU B Pa3HBIX 00JaCcTAX
3HaHWUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBbIKaMH I103HABATEIbHON PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUI
U MBICIIUTENIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHMMN, UCIIOJIB30BaTh IPUEMBI peduieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

MPUHUMATH ce0sl, TIOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMMbl COO mo 6uosoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT creruduueckue Juist yaueoHoro npeamera «buonaorus» HayuHble 3HAHUS, YMEHUS U
CIOCOOBI ICWCTBUI MO OCBOCHUIO, UHTEPIPETAIINH U TPE0OPa30BaHUIO 3HAHUM, BUIBI
ACATCIIBHOCTH 110 MOJTYYCHHUIO HOBOI'O 3HAHUA Y TPUMCHCHUIO 3HaHUHU B PA3INYHBIX y‘~IG6HI)IX
CUTYaIlUsX, a TAKXKE B peaTbHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX ¢ Onomnorueii. B
porpaMMe IpeaMeTHbIE PEe3yIbTaThl IPEACTABIEHBI 10 TOAaM 00YUYEeHHUS.

[TpenmMeTHBIC pe3yabTaThl OCBOEHUS yueOHOTo mipenmeta «buonorusy ¢ 10 knacce
JOJIKHBI OTpaXXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHHUSI, O BKJIA/I€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHI/IOHaJIBHOﬁ TpaMOTHOCTH Y€JIOBCKA AJId PCIICHHA )XU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJIEpP:KaHNe OMOIOTMYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
opranu3m, MeTabon3M (0OMEH BEIIEeCTB U MpEeBpaIieHue YHEPTHUHN ), TOMEOCTa3
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(camoperynsius), ypoBHEBasi OpraHU3alns KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(periponykiusi), HaCAEACTBEHHOCTh, U3MEHUHUBOCTD, POCT U Pa3BUTHE;

YMEHHE U3Jlaratb OMOJIOTHYeCcKre TeopuH (KIeTOYHAs, XpOMOCOMHasl, MyTallHOHHAS,
[EHTpaJIbHAs IoTMa MOJIEKYJIsipHOil Onosnorun), 3akonsl (I'. Menaens, T. Moprana, H. U.
BapunoBa) u yuenus (0 ieHTpax MHOrooOpa3us U MpOUCXO0XKIEHUS KyIbTypHBIX pactenuit H. U.
BagsusioBa), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIIaJeTh METO/IaMU HAyYHOTO [MO3HAaHUs B OMOJIOTMH: HAOIIOACHHUE U OIMCAaHUE
JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUI, OpraHU3alMs U MPOBECHNE OMOJIOTUUECKOTO
9KCIIEPUMEHTA, BbIIBH)KEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIIETyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE TTOJTyUYEHHBIX PE3YyIbTaTOB, UCTIOJIH30BAHHBIX HAYYHBIX MTOHITHA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/bI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHUE BBIACIATH CYIIECTBEHHbIC TPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U HYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHA BEUIECTB U
NPEBpAILCHHsI SHEPTHH B KJIETKE, (POTOCUHTE3A, IUTACTHYECKOTO U YHEPTeTHIECKOTr0 0OMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OIUIO0TBOPEHHUS, Pa3MHOXKEHUS, UHIUBUIYAIbHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MIPUMEHSTH MOTYYSHHbIE 3HAHUS JJIs1 OOBSICHEHUSI OMOIOTUYECKUX MTPOLIECCOB U
SIBIICHUH, JIJISl IPUHSATHUS TIPAKTHYECKUX PEIICHUI B TTIOBCETHEBHOM KM3HU C IETbI0 00SCTICUCHUS
0€30MacHOCTH CBOETO 3/J0POBBS U 3J0POBbs OKPY>KAIOLIUX JIFOACH, COOTIOACHUSI HOPM
IrPaMOTHOIO MTOBE/ICHUS B OKpYXKaloIIel IPUPOJAHON cpesie, TOHMMaHUe He00X0IMMOCTH
MCIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOM OMOIOrMU U OMOTEXHOJIOTUIN AJISl PAllMOHAIIBHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE pEellaTh JJIeMEHTapHbIE TeHETHYECKHE 3a/1a4l Ha MOHO- U IUTHOPUIHOE
CKpEIlMBaHUE, CLIETNIEHHOE HACJIEJOBAaHUE, COCTABIIATh CXEMbl MOHOTHUOPUIHOTO CKPELIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH J1a00pAaTOPHBIE U IPAKTHUECKHUE PadOThI, COOJII01aTh IPaBUiIa IIpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHICCKH OIECHUBATh M HHTEPIPETUPOBATH NHPOPMAITUIO OMOJIOTHIECKOTO
CoJIeprKaHusl, BKIIOYAIOIIYIO MICEBJJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOUHUKOB (CpeacTBa
MaccoBOM MH(MOpPMAIUHU, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIbI), STUUECKHUE ACTIEKTh COBPEMEHHBIX
HCCJIETIOBaHHUM B OMONIOTUH, METUITUHE, OMOTEXHOJIOTUH;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE MTUChMEHHBIE U YCTHBIE COOOIICHHS, 0000111as
OMOJOTHYECKYI0 HH(OPMAIIHIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO HCIIOIb30BATh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npenameta «buonorusy ¢ 11 knacce
JTIOJKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HaYK, B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa U
HAyYHOTO MUPOBO33PEHHUSI, O BKJIA/Ie POCCHUICKUX U 3apyO0eKHBIX YIEHBIX-OUOJIOTOB B Pa3BUTHE
Oouosioruu, PyHKITMOHAIBHON IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEp:KaHNe OMOTOTHUYECKUX TEPMUHOB U MOHSATHIA: BHI, TIOMYJISALINS,
reHO(OH T, BOJIOIHNS, TBKYIIUE CUITBI ((DAKTOPHI) BOJIOINH, PUCTIOCOOIEHHOCTh
OpPTaHU3MOB, BUJI000Pa30BaHUE, IKOIOTUYECKUE (PaKTOPhI, SKOCUCTEMA, TTPOAYIIEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTAaHUs, YKOJIOTHIeCKas MupaMuia, OnoreomneHos, onocdepa;

yYMEHHE U3Nlarath Ouoiorndeckue reopuu (3BomtonnonHas reopus Y. JlapBuna,
CHHTETHUYECKAsi TEOPHS IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapiieBoro cxonactsa K. M.
bopa, uepenoBanus rinaBHbIX HanpaBieHUi u mytei sBomtounu A. H. CeBepiioBa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIlbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIaJeTh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHHUE U ONMCaHUE
JKUBBIX CUCTEM, ITPOLIECCOB U SBJICHUH, OpraHu3alus U NpoBeAeHNE OMOIOrHYeCKOro
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JKCIIEPUMEHTA, BBIIBUJKEHUE THITOTE3BI, BBISIBJICHUE 3aBUCUMOCTH MEKy UCCIENYEMBbIMU
BEJIMYMHAMU, 00BSICHEHHE TIOJTYYCHHBIX Pe3yJIbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACTATH CYIIECTBEHHbBIC TPU3HAKH CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB: BUJIOB,
HOMYJISLUM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€0LIEHO30B U SKOCUCTEM,
0COOCHHOCTH IIPOLIECCOB: HACIEACTBEHHON N3MEHYMBOCTHU, ECTECTBEHHOI'O 0TOOpa,
BU000pa30BaHusl, IPUCIOCOOIEHHOCTH OPTraHU3MOB, AEHCTBUS SKOIOTHYECKUX (PaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILIECTB U MIOTOKA YHEPIMH B SKOCUCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B SKOCHUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOr€OXUMHUECKUX LIUKIIOB B
ounocdepe;

YMEHHUE NIPUMEHATH MOJTY4YE€HHbIE 3HAHUS U1 00bsICHEHUS] OMOJIOTMUYECKUX IPOLIECCOB U
SIBJICHUM, 17151 IPUHATHUS MPAKTUYECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH C IIETBI0 00ECTICUCHNUS
0€30I1aCHOCTH CBOETO 3/I0POBbsS U 37J0POBbsl OKPYKAIOIIUX JIFOAEH, COOI0AECHUS HOPM
IpaMOTHOTO MOBEJCHHS B OKpY’KaIOIIeH MPUPOAHOM cpefie, MOHUMaHNe He00X0AUMOCTH
UCIIOJIb30BAaHUS IOCTUKEHNUN COBPEMEHHON OMOJIOTUH [Tl PALllMOHATIBHOTIO
IPUPOIONOIIB30BAHUS;

YMEHUE pellaTh 3JeMEeHTapHble OM0JIOTNYECKHE 3a1a4H, COCTaBIATh CXEMBI IIEpEeHOCca
BELIECTB U SHEPTUH B 3KocUcTeMax (L[ENH MUTaHUs);

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MPaKTHUECKUE paboThl, COOII0AaTh MpaBuila pU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMAIHIO OMOJIOIMYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO [ICEBJJOHAaYUYHbIE 3HAHUS U3 Pa3JIMYHbIX HCTOUHUKOB (CpeacTBa
MaccoBOW MH(pOpMalLUU, HayYHO-TIOMYJISIPHbIE MaTepUallbl), pACCMAaTPUBATh IJ100aJIbHBIE
HKOJIOTMYECKUE TIPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHUE CO3/71aBaTh COOCTBEHHBIE MUCHbMEHHBIC M YCTHBIE COOOIICHHS, 00001Ias
OMOJIOrNYeCcKy0 HH(POPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 (undposbie)
n/m NMPoOrpaMmblI Bcero O;Tp(mbm’le p 6aKanecm/1e o0pa3oBaTe/bHbIE
padoThI padoThI pecypekI
bubmuoreka [JOK
! buonorus kak Hayka 1 0 0 https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 1 hitps://m.eds00.ru/7f41c292
. bubmuoreka [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 7 0 1.5 https://m.eds0o.ru/7f41c292
bubmuoreka [JOK
4 PKH3HENATELHOCTE KITKH 9 . . https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHNe 1 MHANBUAYAIBHOE pa3BUTHE 4 0 1 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 0 3 bu6mmorekxa [IOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
! Peseproe Bpews . 0 0 https://m.edsoo.ru/7f41¢c292
3 Cenekiust opranu3mMoB. OCHOBBI 3 1 0 bubnuorexa [JOK
OHMOTEXHOIOTHU https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 7.5
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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 KJTIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe Hpgucnmecxne 06pA30BATETBHBIE
padoThI padoThI pecypes

bu6nmorexa [IOK

1 OBOMIOHOHHA OHOTIOTHA d 0 1 https://m.edsoo.ru/7f41cc74

2 BoO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bu6mmoteka [JOK

3emite ' https://m.edsoo.ru/7f41cc74

bubnuoreka [IOK

3 Opramm3MeL 1 OKpykaromias cpesia > 0 . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK

4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 0 hitps://m.edsoo.ru/7f41cc74
bubnunoreka LIOK

> Peseproe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME = 34 2 2.5

23



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Jr:{;-)n Tema ypoka Beero Konurponbusl  IIpakruyeckne JlaTa usydenus :)Igl? giii LHBIC
e padoThlI padoThI pecypebi
Tema 1. Buosnorus kak Hayka. Tema 2. bubmumoreka [IOK
7KuBble cHCTEMbI H HX OPraHU3aIUs https://m.edso0.ru/86
1 (2 4.) buonorus B cucreme HayK. 1 0 0 1-nenens centsiopss | 3e6122
Buomoruueckue CHCTEMBI, IPOIECCH U https://m.eds00.ru/86
UX U3yYCHHE. 3e632a
Mertoapl MO3HAHMS )KUBOU MPUPOIBI. 2-Hepens CCHTIOps
Ilpaxmuueckas paboma Ne 1 bubnunoreka [JOK
2 «Hcnonvsosaniue pasiudnbix Memooos 1 0 1 https://m.edsoo.ru/86
npu u3ydeHuu OUOI02U4eCcKUx 3e6122
00beKmo8y
B e SIS e 10K
3 coCTaB KJIETKH. Bosia 1 MuHepanbHble . 0 0 https://m.edsoo.ru/86
’ 3e6564
conu
4-nenens centsiops  bubnmoreka [IOK
4 benku. CoctaB u cTpoeHue OEJIKOB 1 0 0 https://m.eds00.ru/86
3e6b72
®epMeHThl — OMOJOTHYECKHE
HaTaTHsaTopRI. bubnuoreka [IOK
5 Jlabopamopna 3“60’”” Mo I «Hzyuenue 1 0 0.5 1-uenens oktssOpss | https://m.edso0o.ru/86
Kamanumuyeckou akmusHoCmu
3e6b72
Gepmenmos (Ha npumepe amunasvl U
Kamanasvl)»
2-uenens okTsOps  bubmmoreka [JOK
6 VYraeBoasl. Jlumusn 1 0 0 https://m.edso0.ru/86

3e6870
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

3-Henens OKTAOps

bubmuorexa [JOK

7 HyknennoBbie KuciaoTel. AT https://m.edso0.ru/86
3e6d5¢c
Hcropus u MeTobl U3Y4EHUS KIETKH. 4-nenenst okTsiOpss  bubmmoreka LIOK
8 Knerounas treopus. Kitetka kak https://m.edso0.ru/86
LIEJIOCTHA JKUBas CHCTEMA 3e6e88
e mapomcsgsens Busmorea 10
om Ole’ S fﬂ om f N acmeH_uﬁ a4 https://m.eds00.ru/86
9 wczfgomelx 2 u60§ u 6ai<me, Uit noO 2-nejens HOAOps 366110
P P https://m.eds00.ru/86
MUKPOCKONOM HA 20MOBbIX 307160
MUKPONPenapamax u ux onucanuey -
Tema 4. ’KuzHeneaTeJIbHOCTh KJICTKH 3-nepens HoAOpA BH6H_HOTeKa LOK
10 (9 4.) OO6MeH BelecTB WK META00IN3M https://m.eds00.ru/86
) 3e766¢
4-Henenst HOSOPS bu6mmoreka [IOK
11 dorocuHTe3. XEMOCHHTES https://m.eds00.ru/86
3e7c98
S-Heens HosIops bubnuoteka [JOK
12 DHepreTHueckuii 0OMeH https://m.edsoo.ru/86
3e7aae
. bubnuotexa [JOK
JKu3HEeHHBIN UK KISTKU. JleneHue .
13 1-uenens nexabpst | https://m.edsoo.ru/86
KJIeTKH. MuTO3.
3e7dc4
Tepanopnas om0 AT IO pyorea 0K
14 https://m.eds00.ru/86
KOHYUKA KOPEUIKa JIYKa HA 20MOBbIX 366746
MUKPONpenapamaxy -
15 Konmponvnaa paboma Nel 3-Henens aexadps
4-nenens nexadbps  bubmuoreka [JOK
16 buocunres 6enka. Peaknus MaTpuaHOTO hitps://m.eds00.ru/86

CHHTC3a

3e796e
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmuorexa [JOK

17 Tpancsaius — OGHocuHTe3 OeKa 2-s1 Henens saBaps | https://m.edsoo.ru/86
3e796e
3-s Henens saBapst  bubmmoreka [JOK
18 Hexnerounsie GOpPMBI JKU3HH — BHPYCHI https://m.edso0.ru/86
3e7540
Tena 5. PasMHOKeHIe 1 4-5 Henens sHBaps BI/I6JI.I/IOTeKa HOK
HHAMBUIYAJIbHOE pa3BUTHE hitps://m.eds00.1u/86
19 0 ll“IaHI/l?fll\Z,OB 44 )quo Mbl 3e81b6
p ») “op https://m.edsoo.ru/86
Pa3MHOXCHHS OPTaHU3MOB 308316
S5-s Henens ssuBaps  bubnuorexa [JOK
20 Meiio3 https://m.edsoo.ru/86
3e7fda
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0A0TBOPEHHE. 1-5 Heltes bu6mmoreka [IOK
21 Jlabopamopnas paboma Ne 4 « Uzyuenue A https://m.edso0.ru/86
dheBpans
CMPOEHUsi NONOBLIX KIeMOK HA 20MOBbIX 3e81b6
MUKDPONpenapamaxy
251 HeTeNS bubmuorexa [JOK
22 WunuBunyanbHOE pa3BUTHE OPTaHU3MOB A https://m.edso0.ru/86
¢eBpais
3e8436
Tema 6. HaciencTBeHHOCTDL B Bubnuotexa LIOK
H3MEHYMBOCTH OPraHu3MoB (8 4.) 3-s1 Henens .
23 https://m.edsoo.ru/86
['eHeTnKa — HayKa O HACIEJCTBEHHOCTH dbeBpains 30862
¥ U3MEHYMBOCTHU s
3aKOHOMEPHOCTH HaCJIEAOBaHUS A-g HelesI bubnuotexa [JOK
24 NpU3HAKOB. MOHOTHOpUAHOE dbep aﬁﬂ https://m.edso0.ru/86
CKpEIIMBAHKE p 3e8878
JurubpunHoe ckpeniuBaHue. 3aK0oH bubmorexa [IOK
25 pui petl ) 1-5 Henens mapra https://m.eds00.ru/86

HE3aBUCUMOTI'O HACJICAJOBAaHUA IIPU3HAKOB
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

CueruieHHOE HacJeI0BaHUE TPU3HAKOB.
Jlabopamopnas paboma Ne 5 « Hzyuenue

bu6mmoreka [IOK

26 Pe3VIbmamos MOHO2UOPUOHO20 U 2-s1 Henens hitps://m.eds00.ru/86
OUSUOPUOHO20 CKPEWUBAHUS ) MapTa 308c60
0po30¢hunvl Ha 20MOBbIX =
MUKDONpenapamaxy
I'eneruka nona. HacnegoBanue 3-s Henens bubmorexa [IOK
27 ' A s https://m.edsoo0.ru/86
MIPU3HAKOB, CICTTICHHBIX C MTOJIOM Mapra 30860
W3menunBocth. Henacnenctsennas
U3MEHYHUBOCTb. JlabopamopHas paboma
Ne 6. Hzyuenue Modug)uKaSLtomf)oﬁ 5-s1 Hepens bubmmorexa [IOK
28 - https://m.edsoo.ru/86
USMEHYUBOCMU, NOCMPOEHUE Mapra 308efe
8apUAYUOHHO20 PAOA U 8APUAYUOHHOT -
KpUBOU»
HacnencrBennast "3MEHYMBOCTb.
ﬂa6oplclzm0pHaﬂ paboma Ne 7. «Ananu3 1-1 Henens bubmorexa LHOK
29 . S https://m.edsoo.ru/86
mMymayui y 0po30puibl Ha 20MoGbix amnpens 308efe
MUKDONpenapamaxy -
951 Hemels bu6mmoreka [IOK
30 ['eHeTHKa YemoBeka . https://m.edso0.ru/86
anpeA 3e8d78
PesepBubIil ypok. O60011€HHE TIO TEME 3.4 Hexens
31 «HacnencTBeHHOCTh M U3MEHUYUBOCTD
ampens
OpPTaHH3MOBY
Tema 7. Cejiekuusi OpraHu3MoB.
OcHoBbI OMOTEXHOJIOTHH (34.) A-g HelesI bubmuorexa [JOK
32 Cernexius Kak HayKa M TpoIiecc. A https://m.edso0.ru/86
amperst
Metoabl U JOCTUKEHUSI CENEKIINU 3e9214
pacTEeHN U KUBOTHBIX
15 Hexens bu6mmoreka [IOK
33 Konmponvnasa paboma Ne2 s a https://m.edso0.ru/86
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

bubmuorexa [JOK

34 buorexnonorus kak orpacib 1 0 2-s1 Henens hitps://m.eds00.ru/86
IIPOU3BOJCTBA Mast 309336
OBUIEE KOJIMYECTBO YACOB I10 34 75

ITPOTPAMME
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11 KJTIACC

No Kosan4yecTBo yacos Mara DJIeKTpOoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabusie Ilpakruyeckue A — oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 DBOJIOIUS U METO/BI €€ U3y4eHUS 1 0 0 ﬁggi?;:::igﬁﬁs 63ea20e
2 Wcropus pa3BuTus npeacrabieHuii o0 1 0 0 bubmmorexa [IOK
IBOJIIOLIUH https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muikpososmiowsts 1 0 0 https://m.edsélo.ru/863e9cle
[Tomynsiust Kak sJeMeHTapHas equHHUIA
4 BUJIa U HBOIOIMU. JlabopaTtopHas 1 0 05 bubnuotexa [JOK
pabota Ne 1 «CpaBHeHHE BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBuoKy1iue cuibl (31eMEeHTapHbIe 1 0 0 bubnnorexa [HOK
(bakTOpHI) SBOIIOIUH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 0 0 ﬁgggl;llﬁ.ee%zg?{f/%%% 40
Pe3ynbTatel sBOMIONMN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 0 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
pUCNIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepay
8 Hampasienus v myTH MaKpO3BOIFOIHA 1 0 0 Eggi?lﬁfdz(%?ﬁm 63e9c1e
9 HeoGpatumocTs 3Bomonun 1 0 0
10 Ucrtopus xu3Hu Ha 3emiie U METOAbI €€ 1 0 0
U3yYEHUS
11 ['MnoTre3sl MPOUCXOKACHUS )KU3HN Ha 1 0 0 bubnnorexa [JOK
3emie https://m.edsoo.ru/863ea5a6
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PazButue xxu3Hu Ha 3eMIie 1o 3pam U

bubmuorexa [JOK

12 nepuoIam 1 0 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
PacTUTENIBHOTO U )KUBOTHOTO MHUPA.
13 [TpakTrueckas padota Ne 1 «I/Iszﬂ{eHI/Ie 1 0.5 ﬁggg:?/ﬁée%i(igﬁl%%%bc
HCKOIIa€MBIX OCTaTKOB PAaCTEHUH H
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro 1 0 bubmuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) 1 0 ﬁggi?ﬁ;ee%asigﬁm 63eac2c
16 JBuxkyriue cuibl (paKTopsl) 1 0 bubnnoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUN DBOJIOLIUH YEJIOBEKA 1 0
18 Yenoseueckue pacsl U NPUPOIHBIE 1 0 bubnnoreka [JOK
aJlanTaIyy 4enoBeKa https://m.edso0.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «BO3HUKHOBEHME U pa3BUTHE KU3HM HA 1 0
3emie»
20 DKOJIOTHUs KaK HayKa 1 0
21 Cpenpl 00uTaHUs U HKOJIOTHIECKHE 1 0 bubnuorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotuyeckue daxropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
29 O0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 1 05 bubnuotexa [JOK
oburtanus». JlabopatopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BrustHEE cBETa HA POCT W pa3BUTHE
YEepPEeHKOB KoJIeyca»
bubmuoreka [JOK
23 buoruteckue paxroper L 0 https://m.edso0.ru/863eb348
24 DKOJIOTUYECKHE XapaKTEePUCTUKU 1 05

nomyssitind. [Tpaktudeckast paborta Ne 2
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«IToacY€T MIOTHOCTH NOMYJIALUI
pPa3HBIX BUIOB PAaCTECHUI)

25 Coo0miecTBa OpraHu3MoOB — OHOIEHO3 1 0 Eggg:jl/?;]r.ee%a;g)?rﬁ/SGSeb 164
26 DKOJIOTHYECKUE CUCTEMBI (OKocucTeMbl) | 1 0 E’E/'[IS;I:I;I/?YT]Z?S(EE)(.)I’ISBG%b 164
27 Dronommccxne nupann. Crotiorsa 1 ) BuGmorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [TpupoHbIE 3KOCUCTEMBI 1 0
29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1 0
30 buocdepa — rmobanpHas 3xocucTeMa 1 0 bubmmoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bu6mmoreka [IOK
ouochepsr https://m.edso0.ru/863ebd16
32 UenoseuecTBo B Ouochepe 3emin 1 0
33 CocytiecTBoBaHUE TPUPOIBI U 1 0 bubnuotexa [JOK
9eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHelit ypok. O00011IEHNE TEMBI
34 «Coo0111ecTBa U SKOIOTUYECKUE 1 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 35

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEHEHUME OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA
* buonorus, 10 xracce/ bensies JI.K., e .M., Ky3nenosa JI.H. u apyrue; non
penakuueit bemsiera JI.K., J{pimmuna I'.M., AkuronepHoe o61mectBo «M3m1arenbcTBo
«IIpocBemenue»
* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocsenienner»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., Aximonepnoe obmectBo «M3aarensctBo «lIpocBemienner»
* buonorwus, 11 xnacce/ benses [I.K., boponun [1.M., Ipimiun .M. u apyrue; mox
penakuueit bensiera JI.K., pmvmmmna I'.M., AkunonepHoe o6miectBo «M31arenbcTBo
«IIpocsemienne»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1.®.A. Kpukcynos, B.B. ITaceunuk. Oxonorus. 10 (11) Kir. Tectsr. - M.: «poda» , 2001
2.B.H Ky3ueuos, E.B. TutoB. «9xonorus. Tectsr. 10-11» - M: «/Ipoda» , 2002.

3. I'.C.KanmunoBa u ap. EI'D. YueOHO-TpEeHUPOBOYHBIE MATEPUAIBI UTSI 00YJaIOIIIXCSI.
buonorus./®UIIN — M.: Uarennext — Lientp, 2007 r.

4.T. H. Tlanuna, I'. A. IlaBnoBa.ET'D: 6uonorus: KUMsri: 2009.- M. Tlpocsemenue; CII6.:
dbumman u3n. «I[Ipoceemenuey, 2009

5. E. A. Hukumosa, C. I1. IllatanoBa. Camoe noJIHOE W3/1aHNE TUIIOBBIX BAPUAHTOB
peanbHbIX 3aaanuil EI'9:2009: buonorusa. — M.: ACT: Actpens, 2009

6. Myxamemxkanos U. P. Tectsl, 3a4eTsi, Oinmionpocs o oomei ouonorum: 10-11 kmaccer.-
M.: BAKO, 2006

7.buonorus: 1600 3aga4, TECTOB ¥ MPOBEPOUYHBIX PAOOT /1J1s IIKOJBbHUKOB U IMOCTYIAOLIUX B
By3bl/ T. A. Imutpuena, C. U. I'ynenkos, C. B. Cymaroxun uap. — M.: [Ipoda, 1999

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://rosuchebnik.ru/
2. Bbubmumoreka IIOK https://m.edsoo.ru
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JIncer koppexkuun padoyeii NporpaMmmsbl

(MOypPOYHO-TEMATHYECKOT0 MJIAHUPOBAHMS)

[Ipeamer ouoJsorus
Kitacc 10a, 106
Yuurens Cmacw Jlioboeb Muxaiinosua

2023/2024 yueoHubIii roj

Ne Hatbl | Tema KouunvecTBO IIpuunna Cnoco0
ypPOKa | mpo- 4acoB KOPPEKTHPO | KOppeK-
BeJleH! BKH THPOBKH
a no JAaHO
ILUIAHY
IIo nnany — 34 4.
Jano 4. + 4. koppexkuuu. Beero - 34 4.
Yuurenb / A
«COI'NTACOBAHO»
Ipencenarens MO / /

I'BOY I'mmuaszuu Ne227 Canxkr-IlerepOypra
« » 2024
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