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NNOACHUTEJIBHAA 3AIINCKA

[Tpu paszpaboTke mporpaMMbl MO OHMOJIOTUM TEOPETHYECKYIO OCHOBY ISl ONPEACICHHUS
NOAXO0M0B K (OPMHUPOBAHMIO COJEpKaHUS ydeOHoro mnpenmera «buonorus» cocTaBUIU:
koHenryanbHbie mojoxkeHuss GI'OC COO o B3auMOOOYCIIOBIECHHOCTH IIEJCH, COIEp KaHMs,
pe3yibpTaToB OOydeHHsI U TpPeOOBAHWN K YPOBHIO TOJTOTOBKM BBITYCKHHUKOB, IMOJIOKEHHS 00
O0IMMX WENSAX W MPUHIUIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIIHETO
obuiero obpazoBanus B Poccuiickoit @enepalinu, a TakxKe MoJ0KeHHs 0 crerudpuke O1onoruu, eé
3HaYEHUH B TIO3HAHMM >KUBOM MPUPOIBI U O0OECIEYEHHH CYIIECTBOBAHHUS YeIOBEUYECKOIrO
obmiectBa. CorinacHO Ha3BaHHBIM TOJIOKEHHUSM, ONPEIEICHBI OCHOBHBIC (PYHKIIH ITPOTPaAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[TporpamMma o 6uosoruu naéT npeAcTaBleHUE O IeNix, 00 obuiel crpaTterun oOyueHus,
BOCIIUTAHUS W Pa3BUTHS OOydYarolMXcs CpeacTBamMu ydeOHoro mnpeamera «buomorusy,
orpenenser o00s3aTenbHOe TPEAMETHOE COJACpIKaHUE, €ro CTPYKTYpPYy, paclpeieieHue IIo
paszenaM M TeMaM, PEKOMEHJYEMYIO IOCJEN0BaTENbHOCTh M3YyYEHHUs y4eOHOro martepuaina c
YU4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKHA 00pa3oBaTeIbHOro Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroIXCs.

B mnporpamMMe mo OWONOTMM TakXKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPeIMETHBIM W MPEIMETHBIM pe3yiabTaraM oOydeHHs B (OPMHPOBAHUHU
OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIHHON AESITEIbHOCTH/YyUeOHBIX NEHCTBUN O0y4aromuXcs Mo
OCBOEGHUIO COJIEP KaHUs OMOJIOTHYECKOT0 00pa3oBaHusl.

B mporpamme mo 6uonorun (10—-11 kiaccel, 0a30BbIi ypOBEHb) peaii30BaH MPUHLIHUII
NIPEEMCTBEHHOCTH B M3y4eHHH Ouwoioruw, Omarojaps 4YeMy B HEW NpoCMaTpUBaeTCS
HANPaBIEHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX ¢ (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX  OpPUEHTALMil  JMYHOCTH, OSKOJIOTMYECKOTO  MBIIUICHNUS,
NPEJCTaBICHUH O 3J0pOBOM 00pa3ze >KU3HU U OEpeXHbIM OTHOLICHHEM K OKpYy)Karollen
npupoHoii cpene. [loaroMy Hapsiny ¢ u3ydeHueM 001eOnOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHUI
O CTPOCHUHU >KUBBIX CHUCTEM pA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B NPOrpaMMe 110 OUOJIOTHH Y/I€I€HO BHUMAaHUE MCIIOJIb30BaHUIO MTOJyYEHHbIX 3HAaHUH
B TIOBCEIHEBHOM JKM3HU IS pEIICHUS TNPUKIATHBIX 33/1a4, B TOM YHCIE: NPO(QUIAKTHKH
HACJIEICTBEHHBIX  3a00J€BaHUM  YeJOBEKa, MEAMKO-TEHETHYECKOr0  KOHCYJIbTHUPOBAHUS,
000CHOBaHMS HKOJIOTHYECKHU I1eJIeCOO0Pa3HOro MOBEACHUSI B OKpYXKarolllel MPUPOAHOM cpene,
aHau3a BIUSHHUA XO3SMCTBEHHOW [EATETbHOCTH YEJIOBEKAa HA COCTOSIHUE MPHUPOIHBIX U
HCKYCCTBEHHBIX IKOCHUCTEM. YCWJIGHWE BHHMAaHHs K TPUKIAJHOW HANPaBIEHHOCTH Y4eOHOTO
npenmMera «buonorus» MpoauKTOBAaHO HEOOXOIMMOCTHIO OOECIeueHUsl YCIOBHM IS pelIeHHs
OJTHOW M3 aKTyaJlbHbIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOTO 00pa30BaHus, KOTOpas Mpeanoaaraet
¢dopmHpoBaHHE Yy OOY4YaIOUIMXCS CIIOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHHMSIM JMHAMUYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero o6miero oOpa3oBaHHsS 3aHUMaeT BaxHoe mecto. OHa
oOecrieunBaeT (GOpMHpOBaHHE y OOYYAIOMIMXCSl MPEJCTAaBICHUM O HAayyHOW KapTHHE MHpa,
pacupsieT U 0060011aeT 3HaHUs O )KUBOM MPUPOJE, € OTIIMYUTEIbHBIX MPU3HAKAX - YPOBHEBOH
OpraHM3alMl ¥ D3BOJIONUHU, CO3MAET YCJIOBHUS [UJIsi: TO3HAHMS 3aKOHOB JKHMBOM MPHUPOJIBI,
dbopmupoBanus (YHKIIMOHATHLHOM TPAaMOTHOCTH, HaBBIKOB 3JJ0POBOTO W 0Oe30macHOro obOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TAKXKE IJIS PELICHUS] BOCIIUTATENIbHBIX M Pa3BUBAIOIINX
3a/1a4u CpeHero 00IIero oopa3oBaHusl, CoIMaIn3anun ooyJaromuxcs. M3ydenue



Omosoruu o0ecreunBaeT yCaoBHs A (DOPMHUPOBAHNS HHTEIUICKTYAIBHBIX, KOMMYHHKAITMOHHBIX
U HUHQOPMAIMOHHBIX HABBIKOB, JOCTETHYECKOHW KYyJIbTYphI, CIOCOOCTBYET HWHTETpAIlUU
OMOJIOTMYECKUX 3HAHWUW C TPEJICTABICHUSIMH W3 JIPYTHX YYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuku, xumMuu 1 reorpadun. HazBaHHbIC MOJOKEHUS O MPEIHASHAYCHUH Y4eOHOTO IpeaMeTa
«buonorus» coCTaBUIM OCHOBY IS ONPEEIICHUS MTOAXO0I0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TO
COJIepIKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Ot60p comepkanus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIIECTBIEH C
MO3UIMHA KYJIBTYpPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBHHM C KOTOPBIM OOYyYaromuecs JOJIKHBI
OCBOUTH 3HAHUS M YMCHHS, 3HAUYUMBIC I (DOPMUPOBAHHS OOIIEH KYyIbTYpHI, OMPEACISIONINE
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKAa B OKPYXKAIOIIEH NPUPOAHONU cpeie, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU M MPAKTUUYECKOW aesTesibHOCTH. Oco00e MECTO B 3TOH CHCTeME 3HaHWI
3aHHUMAIOT 3JIEMEHTHI COJIePKaHuUs, KOTOPBIE CITY>KaT OCHOBOU sl GOPMUPOBAHUS MPEACTABICHUN
O COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTHHE MHUpPA U IEHHOCTHBIX OPUEHTALUSIX JIMYHOCTH,
CMOCOOCTBYIOIIUX TYMaHHU3AIIMU OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypupOBaHHE COJepKaHusl y4eOHOro MaTepuana B MporpaMMe IO OHOJOTHUH
OCYIIECTBIICHO C Y4E€TOM MPHUOPUTETHOTO 3HAYEHHUS 3HAHUI 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX
JKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHMU3aLMU U HBOJIFOLMHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHoro mpeamera «bruonorus» BBIICICHBI CIEAYIONINE COAepKaTenbHble TuHuu: «buomorus
KaK Hayka. MeToapl Hay4yHOro MO3HaHUsA», «KieTka kak Oumonoruyeckas cucremay, «OpraHuszm
KakK Oumoiiormyeckas cucreMa», «CucreMa U MHOrooOpa3ue OpraHHYeCKOro Mupay, « IBOJIOLHS
YKUBOU TIPUPOBD», «IKOCUCTEMBI M IPUCYIITE UM 3aKOHOMEPHOCTH.

Ilenr wm3yuenus ydeOHOro mnpenmera «buosnorus» Ha 0a30BOM YpOBHE - OBJIAJCHHUE
00y4JaloImMMUCS 3HAaHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3allid KUBBIX CHUCTEM
pa3HOro paHra M MpUoOpeTeHne YMEHHUI HCIONIb30BaTh 3TH 3HAHUS AJS TPAMOTHBIX JACHCTBHIA B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOJIEM.

HocTmwkenne 1enum wu3ydeHus ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE
obecreunBaeTcs pelieHrneM CIeIYIOIUX 3a1au:

OCBOEHHE 00YYAIOIIMMHUCS CUCTEMBI 3HAHUI 0 OMOOTHYECKUX TEOPHUIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THIOTe3aX, TMpaBWiaxX, CIyXKalluxX OCHOBOW 1t (opmupoBaHuUs
MIPEICTABICHU O EeCTECTBEHHO-HAYYHOW KAapTHHE MHpPa, O METOJaX HAy4YHOro IIO3HAHUS,
CTPOEHUHM, MHOTO00pa3uu U OCOOCHHOCTSX JKUBBIX CHUCTEM pa3HOTO YpPOBHS OpraHHU3aIiH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe y OOYyUYaIOIIUXCSl MO3HABATENBHBIX, MHTEIUICKTYalTbHBIX U TBOPYECKUX
CIOCOOHOCTEN B MPOIIECCE aHaIu3a JaHHBIX O MYyTSIX Pa3BUTHS B OMOJOTHHM HAYYHBIX B3TJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBJIEHHE Yy OOydaromuxcs OOMIed KyIbTyphl, (QYHKIIMOHAIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH U OICHUBATH SBIICHUS OKPYXKAIOLIETO MHUpA >KUBOW MPUPOABI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHEe y OO0YyYaIOIIMXCS YMEHUW WILIIOCTPUPOBATh 3HAYEHHWE OMOJOTHUYECKHX
3HAHUM B MPAKTHUUYECKOW JI€ATEIbHOCTU YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTH;

BOCITUTAHUE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM YXHBOW TPHUPO/IBI,
HEOOXOAMMOCTH OEPEKHOT'0 OTHOIICHUS K HEH, COOIOICHUS] STUYECKUX HOPM TPH MTPOBEACHUH
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHWE I[IEHHOCTH OWMOJIOTMYECKUX 3HAHUU JIsl TIOBBIIICHUS YPOBHS JKOJIOTHUYECKOM
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



[IPUMEHEHHUE NPUOOPETEHHBIX 3HAHUM M YMEHMH B IOBCEOHEBHOW XU3HU JUIsl OLEHKU
MOCJEICTBUI CBOCH JEATEIBLHOCTH IO OTHOUICHHIO K OKPYXKAaIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHHE Mep TPODHUIAKTHKY 3a00IeBaHUT.

B cucreme cpeanero obmiero obpazoBanusi «buonorus», nzyuaemas Ha 6a30BOM YpOBHE,
SBIISIETCA 00S3aTENIbHBIM Y4eOHBIM TPEAMETOM, BXOJAALIMM B COCTaB IPEIMETHOH o001acTu
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

s uzydenus 6uonoruu Ha 6a30BOM YPOBHE CpeHEro 0011ero o0pa3oBaHust OTBOJUTCS 68
yacoB: B 10 kiacce - 34 yaca (1 yac B Hepenmo), B 11 kiacce - 34 yaca (1 yac B Heeno).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYCCKHUMH U JIPYTUMU
€CTeCTBEHHBIMU HaykamH, (unocoduei, 3TUKOH, 3CTeTUKOW U mpaBoM. Ponb Ouojoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OHOJOrH4YecKUX HayK.

MeTobl TO3HAHUS KUBOU MPHUPOIBI (HAOIIOIEHUE, SKCIICPUMEHT, ONTMCAHKUE, U3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[loptpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTuaeckast padorta Ne 1. «Mcnonb30BaHu€e pa3IUYHBIX METOIOB MPU U3YUCHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aI U,

Xuseie cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouonorud. OTINYHE >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OuocucTeM U HX pa3HooOpa3ue. YPOBHH OpraHu3anuud OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOYHBIA,  TKAaHEBbI,  OpPraHU3MEHHBIH,  MOMYJISLUOHHO-BUIOBO,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuel 1 cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHH OpraHHU3AIMH KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTAB KJIETKU. XUMUUYECKHUE DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJABI U MHUHEPATBHBIX BEHIECTB B KieTke. [lommepikaHue OCMOTHYECKOTO
OanaHca.

Bbenku. CoctaB u crpoeHne 6emKkoB. AMUHOKHUCIIOTHI - MOHOMEpPHI OenkoB. HezameHnMebIe u
3aMEHHUMBbIE aMUHOKHUCIOThI. AMHHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPBI O€ITKOBOM MOJIEKYIIBI
(mepBUYHas!, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OEIKOB.
buonornueckne QyHKIMN OCIIKOB.

®epMeHTHI - Ouonormueckue kKaranu3aTopbl. CTpoeHue QepMeHTa: aKTUBHBIA IEHTD,
cyoctpatHas cnenupuyHocts. Kodepmentsl. Butamunasl.  Omimuuss  (GepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TIOK03a, pu0o03a 1 Ae30Kkcupru003a), Iucaxapuabl (caxaposa,
JaKTO3a) W TONMCaXapuabl (KpaxMmal, TIUKOTeH, IeJI0J03a). buonornueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, Gochonunubl, crepouabl. I uapodunbHO-TUAPOHOOHBIE
cBoiictBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YTIEBOIOB, OCIKOB U JIMIUIOB Kak
MCTOYHHUKOB YHEPTUU.

Hyxneunnoseie kucnotsl: JJHK n PHK. Hykineotuapl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.



Crpoenue u pynkiuu JJHK. Crpoenue u pyukiuu PHK. Buast PHK. AT®: crpoenue u pyHKIUH.

[Muronorus — Hayka o kierke. Kierounass Teopus — IpuUMeEp B3aUMOACUCTBUSA HMIECH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knetka kak mnenoctHas >xuBas cuctema. OOmIie Npu3HAKU KIETOK: 3aMKHYyTasl Hapy>KHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KJIETOK: dJyKapuoTHyeckas M mpokapuoThueckas. OcoOEHHOCTH CTPOCHHS
npokapuoTuyeckoi kietku. Kierounas crenka 6akrepuii. CTpoeHHE 3YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX (PYHKIIHMH.
[Tna3maTtndeckas memOpana, e€ cBoiicTBa W (yHKIuU. llurorurasma u e€ OpraHoOUbL.
Onnomem6Opanubie opranous! kietku: JIIC, anmapat onbmku, mu3zocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIIETKH: MUTOXOHAPUH, IIacTuAbl. [Iporcxoxnenrne MUTOXOHIPUI U TiacTua. Buabl
wiactug. HememOpaHHbIE OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, IEHTPUOIH,
pEeCHUYKH, KryTUKU. OyHKIMK OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaropubiii HeHTp kieTku. CTpoeHue sipa: saepHas 0007104Ka, KapuoIuiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemMoHcTpaumMu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, [x. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEKUBOU MPUPOJIEN,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxemsl: «llepuoguyeckas Tabinia XHMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «brocunTes Oenka», «CTpoeHne Mojekyisl Oenkay, «CtpoeHue hepMeHTay,
«Hyxneunossle kucinotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHre 3yKapuOTHYECKON
KIeTkny, «CTpoeHue >KUBOTHOM KIETKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIeBoAbI», «JIunuap.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyIOBaHME Il NPOBEAEHMs HAONIIOJECHUI,
U3MEpEeHUl, SKCIEPUMEHTOB, MUKPOIIPENapaTbl PACTUTEIbHBIX, )KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKUe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTHUYECKONW AaKTHBHOCTU (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopHnas padota Ne 2. «M3ydeHne cTpoeHUsI KJIIETOK paCTEHUM, )KUBOTHBIX U OaKTepuit
[0J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax v UX OMHCAHUE».

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BellecTB, WK META00IU3M. ACCUMIIIALUS (TIACTUYECKU OOMEH) M IMCCUMUIISAIINS
(oHepreTuyeckuii oOMeH) — JB€ CTOPOHBI €IUHOrO IMpolecca Meradonusma. Poib 3akOHOB
COXpaHEHHUs BEILLIECTB U SHEPTrUU B TOHUMaHUU MeTabosIn3Ma.

Tumber obmeHa BemiecTB: aBTOTPO(HBINM U reTepoTpodHBIi. Ponb depmeHTOB B 0OMEHE
BELIECTB U IIPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CperoBas W TeMHOBas (a3bl (oTocuHTe3a. Peakmum ¢orocunTesa.
DddexkTuBHOCTH hoTOCHHTE3a. 3HAaUeHUEe (PoTOCHHTE3a I KU3HU Ha 3emiie. Bnusiaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIOIHe OakTepuu. 3HAU€HHWE XEMOCHHTE3a IJIs JKU3HU Ha
3emie.



DHepreruyeckuii 0OMeH B KJeTKe. Paciieniienue BeecTs, BbIICICHUE U aKKyMYJIHPOBaHUE
HEPTUU B KIETKE. DTambl JHEPreTH4eckoro obmena. lnmkonu3. BpoxkeHne M ero BHIBL
Kucnoponnoe okucieHue, WM KiIeTouHoe abixaHue. OxucnutenbHoe (ocopunupoBaHue.
D¢ hHEeKTUBHOCTh YIHEPTETUISCKOTO OOMEHA.

Peakiun wmartpuunoro cuHTe3a. [enermyeckas wuHbopmamus u JIHK. Peammzamms
TeHETHYECKON MH(OpPMaluu B KJIETKe. ['eHeTHYecKuii KOl M ero CBOMCTBA. TpaHCKpUNIHUA -
matpuunblii cunte3 PHK. Tpancmsiuus - 6uocunte3 Oenka. Dramel Tpancasiuu. Koauposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexierounsie popmbl sxu3HU - BUpychl. Mictopus oTkpbeiTus Bupycos (/. Y. IBaHOBcKuit).
OCOOEHHOCTH CTPOEHUS M KM3HEHHOro LUKJIa BUPycoB. bakrepmodaru. bonesnu pacrtenui,
KUBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BHpycaMu. Bupyc mmmynoxedunura yenoseka (BUY) -
Bo30ymutens CIIMJla. OOpaTHas TpaHCKpUNIUsS, peBepTaza M uHTerpasza. lIpoduiakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHHI.

JdemMoHcTpaumMu:
IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsszes.
Talnuibl U cXeMsbl: «Tunsl nutanusy, «Metaboausmy, «MHUTOXOHAPUS,

«QHepreTuueckuii oOMen», «Xioporacty, «Dotocunres», «Crpoenue JJHK», «Ctpoenue u
¢dyHKIMOHUpOBaHUE TeHay, «CHHTe3 Oenkay, «I eneTnaeckuii kony, «Bupycs», «baktepuodarmuy,
«Ctpoenue u xu3HeHHbIN UK Bupyca CITN/1a, 6akrepuodaray, «Permmukarms JJHK».

Ob6opynoBanue: Moxaenu-anmumkanun «Yasoenue IHK u Tpanckpunuus», «buocunres
6enka», «CTpoeHue KIeTKu», Moaenb cTpykrypsl JTHK.

Tema 5. PasMHoKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wium >KMU3HEHHBbIM UK kieTku. Wutepdaza u muros. Ilponeccsl,
npoTekaromue B uHTepdasze. Perumkanus - peakuuss marpuuHoro cuHre3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIA HaboOp - KapuoTUN. JIUMIOMIHBIA M TAIUIOMAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuapl. L{utonornueckne OCHOBBI Pa3MHOXKEHHS U MHAMBHIYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Jenenune knetku - muto3. Ctanaun Muto3a. [Iponeccsl, mporcxoasdiye Ha pa3HbIX CTaJUsIX
MuUTO3a. broIorn4eckuii CMbICII MUTO3a.

[Tporpammupyemasi ruOesb KIETKH - alloNTo3.

@®opMBbl pa3MHOKEHHUSI OPTraHU3MOB: Oecronoe u nonoBoe. Bunpl Oecnionoro
pPa3sMHOXKEHUs: JIeJIeHHEe HaJlBOe, MOYKOBAaHUE OJIHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKEHME. VICKycCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJIEKIIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragun wmeiiosa. Ilponecchl, nmpoucxopsmue Ha craausx menosa. IloBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes - mporecc oOpa3oBaHUs IMOJIOBBIX KIJIETOK Y KMBOTHBIX. [l0JOBBIE *Kene3bl:
CEMEHHHUKU U simyHuKH. OOpa3oBaHHe U pa3BUTHE IOJIOBBIX KJIETOK - TaMeT (CHepMaTo30H],
AllIeKsIeTka) - crnepMaToreHe3 M oBoreHe3. (OCOOEHHOCTH CTpPOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpPUOTEHE3).
Oransl SMOPUOHATIBHOTO PAa3BUTHS Y TO3BOHOYHBIX XKMBOTHBIX: ApOOJIEHUE, racTpyIsaLus,
opraHoresnes. [locramOpuoHanbHOe pa3BuTHE. THUIBI TOCTIMOPHOHATIBHOIO PA3BUTHS: NPSMOE,
HenpsiMoe (IMYMHOYHOE). BimsHue cpeisl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacrenunii. OHTOreHe3 HBETKOBOTO PACTEHMS: CTPOECHUE CEMEHU, CTaAuHN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmunpl u cxembl: «POPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «JIBOMHOE OIJIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHHE pacTeHHI», «/lenenne kieTku OakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpomMocoMbl», «KineTouHbId UK, «Perukamus
JHK», «Muto3», «Meito3», «lIpsmoe u Henpsmoe pa3BUTHEY, «I 'aMETOTeHe3 y MIIEKOIIUTAOIINX
1 4esioBeKkay, «OCHOBHBIE CTAJIUA OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MUKporpenapatsl «CrnepMaTo30uabl MIIEKOMUTAIOIIETOY,
«Sliueknerka Miaekonuraroiiero», «Kapuokunes B KJIeTKax KOpEIIKa JyKa», MarHUTHAsE MOJIEIb-
ammumukanys «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Jlaboparopuas padora Ne 3. «Habnrogenne MuTo3a B KIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

JlaGopatopnast pabora No 4. «M3ydeHue CTPOCHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. VKcropuss pa3BuTus TeHETUKU. Ponb uuronorun u
SMOPHOJIOTUY B CTAHOBJICHUW T'€HETHKHU. BKIIaJl pOCCHICKIX M 3apyOe)KHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToAbl TEeHETUKH (TUOPUIOIOTUYECKHM, LMTOT€HETUYECKHM, MOJIEKYIsSIpPHO-
reHeTuyeckuii). OCHOBHBIE T€HETUYECKUE MOHATUSA. | eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAacJeZIOBaHHUsS  TPU3HAKOB, ycTaHoBIeHHble [.  Menzgenem.
MonoruOpuaHoe CKpelrBanue. 3aKoH eIMHO-00pa3usi THOPUAOB MepBoro nokoneHus. [Ipasuio
JIOMUHUPOBaHUS. 3aKOH paculeIuieHus Mpu3HakoB. [ ' unoresa uncrorsl ramer. [lonHoe u HEMoOIHOE
JTIOMUHUPOBAHUE.

JurubpunHoe  cKkpeuMBaHuEe. 3aKOH HE3aBUCHMOIO  HAcClIeJJOBaHMSI  NPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEUIMBAHUS. AHATU3UPYIONIEE CKpPEUIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIONIETO CKPEIIMBAHUS TS ONIPEIETICHHS T€HOTUIIA OCOOH.

CuenneHHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o clemnjieHHOMY
HacJieJoOBaHMIO reHoB. HapyieHue cuenieHus reHOB B pe3ybTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nosa. XpoMOCOMHOE ONPENEIEHHUE 110Ja. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U TeTepOraMeTHbIe OpraHu3Mbl. HacnegoBanue npu3HaKkoB, CLETJICHHBIX C [TOJIOM.

N3meHunBOCTh. Buibl H3MEHUNMBOCTH: HEHACHIEACTBEHHAs! U HacyeACcTBeHHas. Poib cpeabl
B HEHACJEICTBEHHON W3MEHUYMBOCTH. XapaKTepUCTHKAa MOAU(DHUKAIIMOHHON W3MEHYMBOCTH.
Bapuauvonnsiii psin u BapuanronHasi kpusasi. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakinu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBennas, win reHOTHIUYECKasi, N3MEHUYMBOCTh. KoMOWHAaTUBHAS M3MEHUYHUBOCTb.
Meiio3 u moNOBOM Tmpoluecc - OCHOBA KOMOWHAaTMBHOM M3MEHUMBOCTH. MyTalnoHHas
M3MEeHYUBOCTh. Kiaccudukaiiys MyTaluii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
NPUYMHBI MyTaluid. MyTareHHbie (aKTOphl. 3aKOH TOMOJIOTUYECKUX PSJAOB B HACIEACTBEHHOU
n3meHurBocty H. M. BaBunosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun uenmoBeka. OCHOBHbIE METOJIbI TE€HETUKH YeJIOBEKa:



reHeaqornyeckuii, OMU3HELOBBI, UUTOTCHETUYECKUH, OHOXUMHUYECKHI, MOJEKYISIPHO-
reHetuyeckuil. COBpPEMEHHOE OIpEAEIEeHUE TIEHOTUIA: II0JIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTHIIMPOBaHUE, B TOM uuciie ¢ nomousio [1[[P-ananu3a. HacnencrBennsie 3a0oieBaHUSA
YyelloBeKa: TreHHbIe 00Je3HU, O0JIE3HH C HACIIECTBEHHON MPEIPacloioKeHHOCTHIO,
xpoMocoMHble Oone3nu. Comaruueckue M reHeparuBHble MyTauud. CTBOJIOBbIE KIIETKH.
[TpuHIHMITBI 310pOBOTO 00pasa >KU3HU, AUATHOCTUKH, MPOPUIAKTUKA U JICUYCHUS TCHETHYECKUX
Oone3Hell. MenuKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHUE MEIMLMHCKONW T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuner 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHUE M €r0 IIUTOr€HETUYecKas: OCHOBAY,
«3aKOH pacIIEIUICHUS U €T0 [IUTOTeHETUYECKasi OCHOBaY, «3aKOH YUCTOTHI TaMeT», «/{urubpuanoe
ckpeuuBanue», «lluTonoruyeckue OCHOBBI  JUTHOPUIHOTO  CKpeluBaHus»), «Menosy,
«B3anmMo1elicTBHE alIeNIbHBIX TEHOBY, «I €HETUYECKUE KAPThl PACTEHH, )KUBOTHBIX U YEJIOBEKAY,
«l'enernka mnona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUIEHHOrO ¢ mojomy», «Kapuorurbl
YeloBeKa W JKUBOTHBIXY», «Buabsl wu3MeHUHMBOCTHY», «MoaudukalnvoHHas W3MEHYHUBOCTDY,
«HacnenoBanue pesyc-hakropa», «I'eHeTHKa rpynn KpoBu», « MyTallmOHHAsS H3MEHYUBOCTH.

Ob6opynoBanue: moaenu-anmMkanuu «MoHoruOpunHoe ckpeuuBanuey, «HemnonHoe
JOMHUHHUpOBaHUE», «JlurnbpumHoe ckpemmBanue», «llepekpéct Xpomocom», MHUKPOCKON U
Mukpormnpenapar «Jpo3zoduna» (Hopma, MyTrauuud GOpMbl KPbUIHEB U OKPACKU Tema), repdbapuii
«I"'opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHas pabota Ne 5. «/3ydyeHne pe3ylbTaTOB MOHOTHOPHAHOTO M AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast padota Ne 6. «3yyenue MoaupuKaIMOHHOW U3MEHYUBOCTH, TTOCTPOCHUE
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanui y 1po30(uisl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekiusi Kak HayKa M MPOLECC. 3apOKJICHUE CEIeKUUHU U JoMecThkanus. Yuenue H. U.
BaBuiioBa 0 1EHTpax NPOUCXOXKICHUS W MHOrooOpaszus KyJabTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJbI CENEeKIIMA. MacCOBBIH M WHANBUIYATbHBIH OTOOPHI B CENEKIIMH
pacTeHui u XUBOTHBIX. OllEHKa dKCTepbepa. bIM3KOpOICTBEHHOE CKpEelIMBaHUE - WHOPHJIMHT.
Yucras nuaus. CKpemuBaHue YUCTHIX JIMHUHN. ['eTeposuc, nim rubpuaHas cuina. HepoactBeHHoe
ckpemuBaHue - ayTOpuaudr. OtaanénHHas ruOpuamzanus U e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 M TMOJy4Y€HUE TMOJUILUIONIOB. JlOCTH)KEHUS CEJEKIMU PACTEHUN, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOACTBA. ['€HHass WH)XXEHEpus. ITalbl CO3JaHUs
pexomOunanTHOH JIHK wu Ttpancrennbix opranu3moB. Kierounas wunxenepus. Kierounsle
KyJlIbTypbl. MUKpPOKIIOHAIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHME BBICOKOIPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE | JdThueckue mnpobimembl. MO -
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:



[Toptpetsi: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmuubl U cxembl: Kapra «L{eHTphl MPOUCXOXKICHHUS W MHOTO00pasus KyJIbTYPHBIX
pacteHuii», «Ilopoapl JOMaIHUX XUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHuil», «OTaanéHHas
rubpunnzamusn», «Paborel akamemuka M. @. HWBanoBay, «llomuminonnus», «OOBEKTHI
OouorexHoiorun», «KiaeTtouHsle KyJIbTypbl U KIOHHpOBaHHe», «KOHCTpyHpoBaHUE M TMEPEHOC
TEHOB, XpPOMOCOM.

ObopynoBanue: MYJISDKU IJI0JIOB M KOPHEIUIOAOB JTUKUX ()OPM MU KyJIbTYPHBIX COpPTOB
pacteHui, repoapuii «CelbCKOX03SICTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHUXKEHHS CEJIEKUUU PACTEHMM M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMUCIBITATENbHBIA Y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

Cormacho PI'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3yjiabTaTaM OCBOCHUS
00y4aromyMHUCs TPOTrPaMM CPEIHEro 00IIero 00pa3oBaHMs: JUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOCHUS Ipeamera «bUoJIOrus» BBIIEICHBI
CJIEIYIOIIHE COCTABIIAOILNUE! 0CO3HaHHE 00yJarOIIUMUCS POCCUICKON TpaskJaHCKON
UJCHTUYHOCTU - TOTOBHOCTHM K CaMOpPAa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOIPENEICHHUIO,
HaJIMYUMe MOTUBALUMU K OOy4YEHUIO OMOJIOrMM, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOUEBBIX ILIEHHOCTEH M MCTOPUYECKUX TPAAMLMNA Pa3BUTHS
OMOJIOrMYEeCKOro 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOLIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JeSITeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHM, MPHUCYILUMHU CHUCTEME OHMOJIOTMYECKOro
00pa3oBaHus, HATMYHE YKOJIOTUIECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTABUTh LIEJIU U CTPOUTH
JKU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pE3yNIbTaThl OCBOEHUs Inpeamera «bHOIOrus» AOCTUTAOTCS B E€IUHCTBE
y4eOHON M BOCHMTATENILHOW JESTEIbHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMU B
oOmiecTBe MpaBWJIaMd M HOPMaMu IOBEJEHMS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HaHMUS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHs, PA3BUTHS BHYTPEHHEH NO3MLMH JMYHOCTH, NATPUOTHU3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSAKY, YEIOBEKY TPyAa U CTaplIeMy ITOKOJIECHHIO, B3aUMHOIO
yYBaXEHUs, OEpEeKHOrO0  OTHOLIEHUS K  KYJIbTYPHOMY  HacleQul0 U  TPagulUsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUSI y4eOHOro npeamera «buonaorus» J0KHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuXcs PyKOBOJCTBOBAThCS C(HOPMHPOBAHHON BHYTpEeHHEH
MO3UIMEHN TMUYHOCTH, CHCTEMOM IEHHOCTHBIX OPUEHTALIUMN, TO3UTUBHBIX BHYTPEHHUX YOESKICHU,
COOTBETCTBYIOIIMX  TPAJUIUOHHBIM IEHHOCTSM PpOCCHHMCKOrO OOIlecCTBa, paclIupeHHe
JKU3HEHHOI'O OIIbITA U OIbITA ACATEIBHOCTH B IIPOLIECCE PEalM3allid OCHOBHBIX HaIlpaBICHUHN
BOCIIUTATEIbHOMN NEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHcKoOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAXKJIAHCKOM TMO3MIMM  OOydarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpEAENATh COOCTBEHHYIO TIO3MLMIO 110 OTHOIIECHHIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYHUTBIBATb B  CBOMX JACHUCTBUSAX  HEOOXOIUMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUA JIOAEH C pa3HbIMU yOEXKICHUSIMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH M COLIMATIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTL K COTPYOAHHUYCCTBY B IIPOLECCEC COBMCCTHOTO BbIIIOJIHCHUA y[ICGHBIX,



MO3HABATENIbHBIX UM HCCIEJ0BATENIbCKUX 3a/lady, YBAKUTEJIBHOIO OTHOUICHHS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) MATPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOM I'pa)k1aHCKON WACHTUYHOCTH, MaTPUOTHU3MA, YBAXKECHUS K
CBOEMY HapoOJy, 4yBCTBA OTBETCTBEHHOCTH Iepel PoauHONM, ropIoCTH 3a CBOHM Kpail, CBOXO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K IPUPOAHOMY HACIIEUIO U MaMSTHUKAM MPUPOIbI, TOCTHKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;

CIOCOOHOCTh OIICHUBATH BKJIA]] POCCUICKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
NOHMMAaHUs 3HA4Y€HUsd OHOJIOTMHM B IO3HAHWM 3aKOHOB IIPUPOJBI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoe:x IEHHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTHUPYACH Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEINISM, CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3ICTEeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (GOPMUPOBAHHS  KYJBTYPbl  310POBbSI M
IMOLMOHAJIBLHOTO 0JIAaronoJy4us:

MOHUMaHWE U peain3alnus 3J0pOBOTO U 0€30IMacHOro 0o0pasa KU3HU (310POBOE MHUTAHHE,
COOJII0/IEeHHEe TUTHEHWYECKUX MPaBHJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHATUH U OTABIXA,
peryisipHas ¢u3nMUecKkas aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DPHM3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

MOHMMAHHWE LIEHHOCTH TMpaBWJl HHAWBUIYAJbHOTO M KOJIJIEKTUBHOTO 0O€30I11acHOrO
MOBEJICHNUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHME TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YNOTpeOJEeHUs aJKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPYAOBOI0 BOCIIATAHMA:

TOTOBHOCTD K TPY/Y, OCO3HAHKE [IEHHOCTU MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTH K aKTUBHOM JI€ATENBHOCTH TEXHOJIOTHYECKOM U COLMAIbHON HAIIPAaBJIEHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIBHO BBHIIOJHATH TAKYIO €S TEIbHOCTD;

MHTEpEC K pa3iaudHbIM chepaMm mpodecCHOHATbHON IesTebHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSHXKEHUM BCEH
KHU3HH,



7) IKOJIOTHYECKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJIBTYphbl: INPUOOPETEHHE OINbITa IUIAHUPOBAHMS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN U1 OKPYXKAIOIIEH CPeNbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh UCIIONIBb30BaTh MpUOOpeTaeMble MPU U3yYCHUH OMOJIOTHU 3HAHUS M YMEHHS
OpU pElIeHUH NpoOJeM, CBA3aHHBIX C PallMOHATIBHBIM MPUPOAOIOIb30BAHUEM (COONIO/IEHHE
IIPaBWJI IOBEACHUSA B IPHUPOJE, HAIPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JIKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE ICUCTBUM, NMPHUHOCAIIMX BpPEI OKPYXKAIOLEH IPUPOLHOU cpene,
yYMEHHUE IPOrHO3UPOBaTh HEOJAronpHUsATHBIE HKOJOIMUECKUE MOCIEICTBHUS MpPeaIpUHUMAEMbIX
JEUCTBUI U IPENOTBPAILLATD UX;

HaJIMYUE PA3BUTOrO 3KOJOTMYECKOI'O MBIIIJICHUS, 3KOJOTUYECKOW KYJIbTYpBI, OIbITA
JESTEIbHOCTH  SKOJIOIMYECKON  HANpaBIEHHOCTH, YMEHMS PYKOBOJACTBOBATbCSA HMHU B
IIO3HABATEJIbHON, KOMMYHMKaTMBHOM M COLMAJIBHOM INPAKTUKE, T'OTOBHOCTH K YYacCTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTHYECKOM HAIIPaBJICHHOCTH;

8) LEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMUPOBAHHOCT ~ MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HayKM M OOLIECTBEHHOW NPAaKTUKHM, OCHOBAHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

9) BepUICHCTBOBaHHME S3BIKOBOM W  YHMTATEIbCKOM  KYJIbTYphl Kak CpeICTBa
B3aMMOJICHCTBUS MEXY JTHOAbMH U MO3HAHUS MHUPA;

NOHMMaHue crenu@uKu OMOJOTMM Kak HayKd, OCO3HaHHMA €€ posn B (HOpMUPOBaAHUU
palMOHATIBHOIO HAYYHOT'O MBIIUIEHUS, CO3AaHUU 1IEJIOCTHOIO MPEACTaBICHUs 00 OKpYXaroleM
MUpE KaK O €IUHCTBE IPUPO/IbI, UETIOBEKA U OOIIECTBA, B TIO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEHN
U peLIeHUH MPo0JIeM COXpaHEHMsI IPUPOIHOIO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM LUBWIM3ALUKU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHS MEIMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX
pemath pecypcHblie MpoOIeMbl Pa3BUTHUS YEJIOBEUYECTBA, MOMCKA MyTel BbIXOJA U3 INI0OATBHBIX
HKOJIOTMYECKUX Mpo0sieM U obecrieueHus nepexoaa K yCTOHYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIyUEHHH OMOJIOTMYECKUX 3HAHWU B IIEJISX MOBBIIICHUS OOLIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIHOHAIHHOMN
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMsI, MCIIOIb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJBb30BaTh TOJy4YaeMble 3HAHHUS Uil aHalu3a M OOBSICHEHUS SIBICHUM
OKpYXAIoIIer0o MUpa W NPOUCXOISAIIMX B HEM HU3MEHEHUH, yMEHHE JelaTh OOOCHOBAaHHBIE
3aKJIIOYEHUST HAa OCHOBE HAy4YHBIX ()aKTOB W HUMEIOUIMXCA [AHHBIX C IEJbI0 TOJTY4YEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS PELIeHHS
po6JeM B pealbHbBIX KU3HEHHBIX CUTYaLlUsX;

OCO3HAaHHE LIEHHOCTU HAy4YHOW JESTEIBHOCTH, TOTOBHOCTH OCYIIECTBIJIATH NPOCKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMA 1O OWOJNOTMM B COOTBETCTBHHM C JKU3HECHHBIMH
MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS y4eOHOro mpeamera «buosiorus» BKIIOYAIOT:
3HaYMMble JJIs1  (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOyYAIOIIMXCS  MEXIUCIHUILUTMHAPHBIC
(MexrnpenMeTHbIe) 00LeHaYYHbIE TOHATHS, OTPAXKAIOLIHNE 1I€JIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu(puKy METOJI0B [TO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus,
SIBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpHsI, MCCIEOBaHUE, HAONIOJICHUE, M3MEPEHHUE, SKCIEPUMEHT M JPYTHX), YHHUBEPCAJIbHBIC
yueOHble JeHCTBUs (TMO3HaBaTeNbHbIE, KOMMYHUKAaTHUBHBIC, PErYIATUBHBIE), 00ECIeUMBAIOIINE
(dopmupoBaHne (QYHKIMOHAIBHOM I'pPaMOTHOCTH W COLMAIbHONM KOMIETEHLMH OOydaroIuxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAaHUS ¥ YHHBEpCAJbHBIC Yy4eOHBIC JCHCTBUS B IO3HABATEIBHOH U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaTbl OCBOEHUS IPOrpaMMbl CpeIHEro oOIIero oOpa3oBaHMs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBble JIOTHYECKHE AeHCTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

MCII0JIb30BaTh IIPY OCBOEHUH 3HAHUI MPUEMBI JJOTMUYECKOI0 MBILUICHUS (aHAJIM3a, CUHTE3A,
CpaBHEeHMs, Kiaccupukanuy, OOOOIIEHUsS), PACKPBIBATH CMBICI OHOJIOTMYECKHX MOHATHIM
(BBLAETATH UX XapaKTepHble MPU3HAKU, YCTAHABIUBATh CBSA3U C IPYTMMU HOHATHAMM);

ONpEACIATh LENU ACSITEIBHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENSMU;

UCIIOJIb30BaTh OMOJOTMYECKHE MOHATUS A OObsCHEeHUs (AKTOB U SBJICHHUM >KHUBOMN
IIPUPOJIBI;

CTPOUTBH JIOTUYECKUE PacCyKIeHUs (MHAYKTUBHBIE, JIelyKTUBHBIE, 110 aHAJIOTHN), BBISBISAT
3aKOHOMEPHOCTH U MPOTHBOPEYUsI B pacCMaTpUBAEMbIX SIBIECHUSX, (POPMYJIUPOBATH BHIBOJBI U
3aKJIFOUYEHHUS;

IIPUMEHATh CXEMHO-MOJEIbHBIE CPEJICTBA Ui NPENCTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUHA B M3Yy4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakXKe MPOTHBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IJIaH peLIeHUs MPoOIeMbl C yUETOM aHAJIN3a UMEIOLUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB ILIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSIX pPEATbHOTO, BUPTYAJIBbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIEA0BATEIbCKHE AEHCTBHSA:

BJIQ/IETh HaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM NeATeNbHOCTH, HaBbIKAMU
pazpelieHusi IpobsieM, CoCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJBl JEATEIBHOCTA MO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAllUY, NMPEOOPa30BaHUI0 U MPUMEHEHUIO B YUYE€OHBIX CUTYallUsiX, B TOM YHCIE MpH



CO3/1aHUM Y4EOHBIX U COLIMATIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMH
MOHATUSMH U METOAAMU;

CTaBUTh M (HOPMYyIUpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOM AEATENbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyaJIM3UpOBAaTh 3aJady, BBIIBHIaTh
TUIIOTE3y €€ pelIeHus], HAXOAUTh apTYMEHTHI [T 0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 33/1aBaTh
napaMeTpsl U KPUTEPUH PEIIECHUS;

aHAJIM3UPOBATh MOJIyYCHHBIE B XO/I€ PEILICHU 3a/1a4l PE3y/IbTaThl, KPUTUYECKU OLIEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1leJICHANpPaBJICHHbI IOMCK NEpeHOca CPeACTB U CHOCOOOB JEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TEPEHOCHUTh 3HAaHUS B  IIO3HABATENBHYID M  TPAKTHYECKYI0  OOJIacTH
KHU3HEIEATEILHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE HJIEH, MpeajaraTb OpPUTMHAJIbHBbIE NOAXOAbI M pEIIEHUs, CTAaBUTh
npoOJIeMBl B 33]1a49H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pa6ora c undopmanmeii:

OpPUEHTUPOBAThCSI B Pa3IMYHbIX MCTOYHHMKAX HMH(pOpMalMM (TEeKCTe ydeOHOro mocoOwus,
HAY4YHO-TIOMYJISIPHON JIUTepaType, OMOJOTMUECKUX CIIOBApsAX M CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JnaHHbIX, B MHTepHere), aHAIM3UPOBaTh HHPOPMAIMIO Pa3IWYHBIX BHJIOB U (PopMm
NPEICTaBICHUS, KpUTUYECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

bopMynupoBaTh 3ampoCchl U NPUMEHATH pa3IM4YHbIE METOJbl NpU MOUCKE U OTOOpe
6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

nproOpeTaTh OIBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMAaJbHYIO (OpMYy MpeJICTaBIeHUs] OHOIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMel, TaOJIMIIbI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KadyeCTBE CpEJACTBA TpH paboTe ¢ OMOJIOTHUECKOU
uHpOpMaNreil: MPUMEHITh XUMUYEeCKHe, (PU3MYecCKHne W MaTeMaTHYeCKHUEe 3HAKH U CHUMBOJIHI,
dopmynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJIETh HAaBBIKAMH pACIIO3HABAaHWSI W 3alMThl HHOOpMAIMK, WHPOPMAIMOHHOMI
0€30I1aCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSAMU:

1) o6menmue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BceX cepax >KW3HM, aKTUBHO y4acTBOBATh B JHMAJIOTE
WIA JUCKYCCHH TIO CYIIECTBY OOCYXIaeMOH TeMbl (yMEHHWE 3a/laBaTh BOIIPOCHI, BBICKA3HIBAThH
CYXJIEHUS OTHOCHTEJBHO BBITIOJHEHHUS TMpeIIaraéMoil 3ajJadd, YYWUTBIBATH HMHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJACTBA OOLICHHS, NOHUMATh 3HAYCHHUE COLUAIBHBIX
3HAKOB, PENOCHUIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CUTYyallUd, yMETh CMAr4aTh KOH(QJIUKTHI U
BECTH [1€PErOBOPHI;

BJIAJICTh PA3IMYHBIMH CHocoOaMH OOLICHHS U B3aMMOJACUCTBHS, MOHUMATh HaMEpPEHHS
JIPYTUX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEHUKY U B KOpPpeKTHOU (hopme
(GopMynHpOBaTh CBOU BO3PAXKEHNUS;



pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C MCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) CcOBMeCTHasl 1eATeIbHOCTh:

IOHUMAaTh U UCIOJb30BATh NPEUMYILECTBA KOMAHIHON M MHIUBUAYAJIbHOU pabOTHI MpH
peleHH OMOJIOrMYecKor MpodiieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS T'PYMIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeILICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY W METObl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HWHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH U KOOPAUHHUPOBATh
JIEHCTBHS 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUH, PACIIPEACIIATh POJIA ¢ y4ETOM MHEHUHN
YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJa M KAXKAOI'0 YYaCTHHKA KOMaH/bl B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpelaraTb HOBBIE IIPOEKTHI, OLEHUBATH HJIEU C IO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B PpA3JIUYHBIX CHUTYaLMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCIOJIb30BaTh OWOJIOTMUECKUE 3HAHMS JJS BBIABICHUSA NpoOJIeM U HX pELICHUus B
KU3HEHHBIX M YUE€OHbIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM 1EJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX W MOCTYINKAaxX MO OTHOIIEHUIO K YKUBOW MPUPOAE, CBOEMY 3J0POBBI0 U 310POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 33/Ja4l B 00pa30BaTEIbHOM JEATENbHOCTH U AKU3HEHHBIX
CUTyalUsX;

CaMOCTOSITENIbHO COCTaBJISAITh IUIaH PEIIeHUs! MPOOJIEMBl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 NMpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco6cTBOBaThH (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH IPYIULIMN B Pa3HBIX 00JaCTsIX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYalusIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMH [TO3HABATENIbHOMN pe(IeKCUU KaK OCO3HAHUS COBEPIIaeMbIX AEHCTBUM 1
MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUMN, HCIIOJIb30BATh MPUEMBI pediiekcrn I
OLIEHKU CHTYyalllH, BBIOOPA BEPHOTO pEIICHMS;

YMETb OLEHUBATh PUCKA M CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPHU aHAIM3€E PE3YNIbTATOB ACATECIbHOCTH;

3) nmpuHATHE ceds M APYIHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OILINOKHY;



pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULIUHU IPYTOro YesloBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsie pe3ynbraTel ocBoeHMs nporpammbl COO mo Guosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyueckue i yueOHoro npenmera «bruonorus» HaydHble 3HAHHS, YMEHUS H
crocoObl JIeHCTBUH 1O OCBOEHMIO, HMHTEpIpEeTalud U NpeoOpa3OoBaHUIO 3HAHUH, BUMbI
JESITeIbHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHUH B Pa3IMYHbIX y4EOHBIX
CUTYallUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ OMonorueil. B mporpamme
IpeMETHBIEC PE3YNIbTaThl MPEACTABICHBI 110 ToaM 00y4eHusI.

[TpenmeTrHble pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buosnorus» ¢ 10 knacce 10IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa U
HaYYHOTO MUPOBO33PEHHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBaTh COICPKaHUE OMOIIOTUYECKUX TEPMHHOB M TOHSTHIA: KU3HB, KJIETKA,
opranusM, Metabosm3M (0OOMEH BEIIECTB U MPEBPAICHHE YHEPTUH ), TOMEOCTa3 (CaMOpPEryJIsIIus),
YpOBHEBas  OpraHM3allds  JKUBBIX  CHCTEM,  CaMOBOCHpPOM3BeAEHUE  (penpoayKIus),
HACJIE/ICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yYMEHHUE u3JaraTb OHMOJIOTWYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs,
LEHTpajbHas JOorMa MOJIEKYJsipHON Ouosorumn), 3akoHbel (I'. Mennens, T. Moprana, H. U.
BaBuioBa) u yueHus (0 neHTpax MHOrooOpa3usi M MPOUCX0XKIEHHs KyIbTypHbIX pactenuil H. .
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAay4YHOTO TO3HAHUS B OMOJIOTHMHU: HAOIIOJCHHE M OIHCaHHE
KUBBIX CHCTEM, IIPOLECCOB M SBJICHWUH, OpraHM3alUs M TPOBEACHHE OHOIOTHYECKOTO
OKCTIEPUMEHTA, BBIIIBUKCHHUE THUIIOTE3bl, BBISIBICHHE 3aBHCUMOCTH MEXIy HCCIENyeMbIMH
BEJIMYMHAMH, OOBSICHEHHE IOJyYEeHHBIX pPE3yJbTaTOB, HCIIOJB30BAaHHBIX HAYYHBIX IOHSITHH,
TEOPH U 3aKOHOB, YMEHHE JIeaTh BBIBObI HA OCHOBAaHUU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE NMPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
NpeBpallleHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO W SHEPreTHUYecKoro oOMeHa,
XeMOCHHTEe3a, MUT03a, Mei03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, UHIUBUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE MPHUMEHSTh MOJMYYCHHBIC 3HAHUS JJIsi OOBSICHEHUsT OMOJIOTUYECKUX TPOIIECCOB U
SIBJICHUM, JJI1 IPUHATHUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM JKU3HU C 1IeNbI0 00ecrieueHust
0€30I1aCHOCTH CBOETO 3/I0POBbS U 37J0POBbsI OKPYKAIOIIUX JIFOAEH, COOIIOACHUS HOPM

IPaMOTHOTO TIOBEICHUSI B OKPYXAlOIIeH NPHUPOIHON cpene, MOHMMaHHE HEOOXOAUMOCTH
UCTIOIB30BaHUS JOCTIDKEHHI COBPEMEHHON OHMONOTMH M OMOTEXHOJOTHHA ISl PallMOHAIBHOTO
IPUPOIONIOIB30BAHNUS;

YMEHHUE peliaTh 5>JEMEHTapHble T'€HETHYECKHEe 33aJa4yd Ha MOHO- W JAUTHOpHUIHOE
CKpeIIMBaHKe, CUEIICHHOE HAClIeA0BaHHE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKpEIIMBAHUS
JUIS TIpe/ICKa3aHNs HaCJICAOBAHNUS IPH3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOpPHBIE M NMPAKTUYECKHE paboThl, COOMIOAATh MpaBHia IPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;



YMEHHE KPUTHYECKH OICHHWBAaTh M WHTEPIPETUPOBATH WHPOPMAIHMIO OHOJIOrMYECKOTO
COJIepKAaHUs, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHMS M3 PA3JIMYHBIX HMCTOYHHKOB (CpelCTBa
MaccoBOW MH(OPMAILIUHU, HAYYHO-TIOMYJISIPHBIE MaTEpUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIeJ0BaHUN B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHH;

yYMEHHE CO3/aBaTb COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOImIEeHHs, 0000mas
Ouonornyeckyro HMH(OpPMAIMI0 W3 HECKOJBKMX HCTOYHUKOB, TPAaMOTHO HCIIOJIB30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
H (uudpossbie)
.N;z AHMEHOBAHME PA3/€/I0B U KoHnTpoJbHbIE JaGopaTopHbie IIpakTH4eckune 00pa3zoBaTelbHbIE
n/n TEeM MPOrpaMMbI
porp Bcero padoTbI paGoTe! padoThI pecypebl
Buosorus Kak Hayka 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
JKuBble cucTeMnl U UX 1 1 Buoauorekxa HOK
opraHusanus https://m.edsoo.ru/7f41c292
XHUMHUYECKUI COCTaB U 8 1 1 Bubsuorexa LIOK
CTPOCHHUE KIIETKH https://m.edsoo.ru/7f41c292
Ku3HeneATeIbHOCTD KIETKH 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
P
Higﬁizme:;:HH a3BUTU 5 1 bubmmorexa [JOK
FHBIALY 0¢ pas © https://m.edsoo.ru/7f41c292
OpraHHU3MOB
HacnencrBeHHOCTE U 8 1 Bu6miorexa IIOK
W3MEHYUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
Cenekiusi OpraHU3MOB. 3 1 1 bubnuoteka [JOK
OCHOBEI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHoe Bpems 1 1 Eubmorexa IIOK
https://m.edso0.ru/7f41c292
OBHLIEE KOJIMYECTBO YACOB I10 34 5 7 1

I[TPOTPAMME




11 KJIACC

Koaun4vecTBo yacoB JJIeKTPOHHBIE
(undposbie)
Ne HaumeHoBaHue pa3jieioB u
Kontpoasnsie | JlaGopatopusie | IIpakTuueckme | 00pazoBaTe/bHbIe
n/n TeM MPOrpaMmbl Bcero
padoThI padoThI padoThI pecypceel
DBOIIOIMOHHAS OUOIOTUSA 9 bubanoreka IIOK
https://m.edsoo.ru/7f41lcc74
Bo3HuKHOBEHHE M pa3BUTHE 9 . 1 Bu6morexa LIOK
JKM3HHU Ha 3eMiie https://m.edsoo.ru/7f4lcc74
OpranusMbl 1 OKpyXxatrouias 5 1 1 Bubmorexa [IOK
cpera https://m.edsoo.ru/7f41lcc74
CoobmecTBa u 9 1 1 1 bubmuorexa [JOK
9KOJIOTHYECKUE CHCTEMBbI https://m.edsoo.ru/7f41cc74
Pe3epBHOE Bpems 2 Bubsmoreka [OK
https://m.edsoo.ru/7f41lcc74
OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME 34 2 3 )
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