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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo O6uonoruu AaéT MpEACTaBICHHUE O TENsIX, 00 o0mIeil cTpareruu 00ydeHus,
BOCTIIUTAHUS ¥ PAa3BUTUS OOYYAIOIIUXCS CpeacTBaMu ydeOHOTO mpenMera «buosorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4YeHHUs] yu4eOHOro Marepuana C
y4€TOM MEXIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 0Opa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B nporpamme mno OHONOTMU TakKe YYMUTHIBAIOTCA TpPEOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3ylbTaTaM OO0y4eHHS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mno Owuonoruum 10 xkmacc, ©0a30BbI ypOBEHb pEaNM30BaH MPUHIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpUBaeTCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHMUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npuponHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOMIEOMOTIOTHYECKUX TEOpHUH, a TaKKe
3HAHWIA O CTPOSHUH KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTCKAIONINX B HAX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJTYYEHHBIX
3HAHWHA B TIOBCETHEBHOM KM3HU JJIS PEIICHUS MPUKIIAJHBIX 33/1a4, B TOM YHCJIE: TPO(UIaAKTHKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karolleld NMPUpPOIHON cpefe,
aHaIM3a BIMSHUS XO3AWCTBEHHOM [EATENHHOCTH YENOBEKAa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHs K MPUKIAIHONW HAMPaBICHHOCTH y4eOHOTO
npenMera «bHONOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00eCTeUeHUs YCIOBHUM I peuIeHHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH AAaNTHPOBAThCS K W3MEHEHUSIM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Ot60p conepkanusi yaeOHOTO npeamera «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECsS AOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe TSI (POPMUPOBAHMS OOIIEH KYIbTYpPBI, OMPEIEISIONnne
aJIcKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYKaIOleH MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Ocoboe MECTO B ITOM CHUCTeMe 3HAHUI
3aHUMAIOT OJJEMEHTHl COJICp)KAaHWs, KOTOpPhIE CIYy)XKaT OCHOBOW sl (OPMHPOBAHHS
MPEJICTABICHHA O COBPEMEHHOH E€CTECTBCHHO-HAyYHOW KapTHHE MHpa W I[EHHOCTHBIX
OPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOIOTHYECKOT0 00pa30BaHMSL.

CTpyKTypHpOBaHHE COJEpKaHUs y4eOHOro MaTepuaia B TIpPOrpaMMe TI0 OHMOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX
J)KUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLNUU. B COOTBETCTBUM C 3THUM B
CTpYKType y4eOHOTo mpeamera «BHONOTHY BBIIEICHBI CICAYIOIINE COepiKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeTobl HAYYHOTO To3HaHUs», «KieTka kak OHONOrHYecKas CUCTEMay,
«Opranusm Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJTIOLINS KUBOM MPUPOABI», «IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.



Ilenp u3ydyenuss yuebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMM KUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUI UCIOBL30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JICHCTBHI B
OTHOIICHUH 00OBEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTwxkenne nenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTcs pelIeHrueM CIEeIYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBWaxX, CIYXallUX OCHOBOHU uis (hopMmupoBaHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HAHUS,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTSAX JXHBBIX CHUCTEM PA3HOTO YPOBHS OpraHH3allHH,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

(dopMupoBaHUEe Yy OOydYaroIIMXCSl I1O3HABATENbHBIX, MHTEIJIEKTYaJdbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOLIECCEe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
U7eH U MOJIXO00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOue KyabTyphl, (YHKIMOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI HA
OCHOBaHUU 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢opMupoBaHue Yy OOyYarOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMUECKHUX
3HAHUW B TPAKTUYECKOW JAESATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KHBOW MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHUS K HeH, COOMIOIEHUs ITUYECKUX HOPM IpHU MPOBEACHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKUX 3HAHW ISl TIOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOMN XU3HU IJIS OICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPIITAKTUKH 3a00JI€BaHUM.

st m3ydennsi 6uosorny Ha 6a30BOM ypOBHE CPEIHEr0 00IIero oOpa3oBaHUsI OTBOJIUTCS
B 10 xmacce — 34 gaca (1 yac B Hezemio).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcreMa OMOJIOrHYecKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOBI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

[Tpaktiueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YUYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKuseie cucremsl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CgoiicTBa OuocucTeM H HUX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3aIUU >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OYHKIMK BOJABl W MUHEpaJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

Bbenku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuust  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pub03a U 1e30KCUpr003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIUKOTeH, IeJuloio3a). buomormueckue ¢(yHKIUU
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunasl, Qochonununel, crepouabl. [uapodpmibHO-THIAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIUAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kiieroynas teopus — nmpuUMep B3aUMOJCHCTBUS UACH U
(axTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, CucTeMa CHHTE3a Oeka.

Tunbsl KIETOK: dJyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTpOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIMKC, WX (DYHKIHH.
[Tnasmatuueckass memOpana, e€ cBoiictBa W (yHkmuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHAPUA W IUTACTHULL.
Buner mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA [IEHTP, EHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYHKIIMY OPraHOMJIOB KIETKU. BriatoueHusl.

SAnpo — perynsaTopHslif IeHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHre 3yKapuoTHYECKOM
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYJOBaHWE MJis TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHBIX, KHUBOTHBIX M OaKTepHAJIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopHasi pabora Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpOEHHs KJIETOK pACTECHUM, KUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH METa0omu3M. ACCUMWISIMS (IIACTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (SHEPreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO TIpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tunblr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIid. Pons depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.



®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peakmuu doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJisi KU3HHU Ha
3emue.

OHepreruyeckuii oOMeH B  KjeTke. PacmiernjeHue BEIIECTB, BbIJCIEHUE U
AaKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopuupoBanue. DPPEKTUBHOCTh FIHEPTETHIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernueckas wunpopmamms u JHK. Peammzanums
TeHEeTHYeCKO MH(popMamu B KieTKe. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpHIIus —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIE BUpycaMu. Bupyc umMmyHonedunura yenoBeka

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemMoHcTpaumMu:

IToptpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.

Tabmupt w  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHIPHIY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHkunoHMpoBaHUE  TeHa», «CuHTe3 Oenka», «[eHernyeckuii kon», «Bupyce,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanusa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocuntes
6enka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, Wiav KU3HEHHBIM 1ukin kinetku. MuTepdaza u mutos. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckue OCHOBBI Pa3MHOXKEHHMS M MHAWBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Craaum muto3a. Ilpomecchl, NpoucXondlIMe Ha Pas3HbIX
CTaIugIX MUTO3a. Bromorndeckuii CMBICII MHTO34.

[Tporpammupyemasi ruesb KIETKH — aloInTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsnime Ha cragusix meios3a. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.



["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kemne3bl:
CEMCHHHUKHU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaro30uj,
SWUIIEKIIETKa) — crepMaToreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
crepmaTto3onioB. Omioaorsopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYuHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHMSI: CTPOCHUE CEMEHU, CTA/IUU
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuubt u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUui», «JleieHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBIH IUKI,
«Penmnukauus AHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTaJUN OHTOIEHE3A.

OOGopynoBaHue: MHKPOCKOI, MukKponpemnaparbl «CrnepMaTo30MAbl MIICKOHUTAIOUIETOY,
«SlinexiieTtka MIEKonuTarlero», «KapuoknHes B KIETKax KOpEIIKa JyKa», MarHUTHAas
Mojienb-anmaukanus «/lenenue knetkny», monens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenapaTax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOJIOTMU U
AMOPHOJIOTHU B CTAHOBJICHUH T€HETUKU. BKIag pocCUICKUX U 3apyOSKHBIX YUEHBIX B PA3BUTHE
reHeTuKu. MeToasl TEeHETHKUA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIE T€HETUYECKHE TTOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTUM  HAacleAOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MonorubpuaHoe ckpenBaHie. 3aKoH eTMHO00pa3usi THOPUIOB MEPBOTO MOKoyeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uuctorel ramer. IlomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JurnOpugHoe CKpemmBaHWE. 3aKOH HE3aBHCHMOTO  HACJCIOBAaHHS  TPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cuEIUIEHHOMY
HACJICIOBAHUIO I'eHOB. HapyleHne cuerieHns TeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUEeCKrEe KapThl.

['eneTtuka nosa. XpoMOCOMHOE OIpeAesieHHE oJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnegoBaHume NpPU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.



N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIECTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslii psx 1 BapuanMoHHas kpusas. Hopma peakuuun npusnaka. KosnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYMBOCTH.

Hacnencreennasi, iy TeHOTHIIMYECKAsl, U3MECHUMBOCTh. KOMOWHATHBHAS M3MEHUHUBOCTD.
Meiio3 u moOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAas
u3MeHYnBOCTh. Kiaccudukanuss myranui: reHHbIE, XpOMOCOMHBIE, TeHOMHble. YacTtoTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosga.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJbl TEHETUKH YeEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHYECKHHA, MOJCKYJISIPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpEACICHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulbto III[P-ananusza. HacnenctBennsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH | JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAHHE M €r0 UTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3anmMoneincTBre ajielIbHBIX I'€HOBY, «'€HeTUUeCKHe KapThl PACTEHHUM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoaudukanmoHHas
U3MEHYNBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpymnm KpoBu», «MyTannoHHas
U3MEHYHBOCTHY.

O6opynoBanue: Monaenu-ammukanun «MoHOTHOpUAHOE CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu HOpMbI KPBLIBLEB U OKPACKHU Tena), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpeITUBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3ydeHue Moau(puKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHHE
BApUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmMid y Jpo30QHIBI Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTiaeckast pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa ¥ MPOIECC. 3apOkKICHUE CEeNIEKUUHU U qomMectukanus. Yuenune H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuld. LleHTps
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, IITaMM.

CoBpeMeHHbIE METO/bl CENEKIUMU. MaccoBbli U MHAUBUAYAIbHBIA OTOOpHI B CENEKLUU
pacteHuil u kuBOTHBIX. OLIEHKA 3KCTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéuHas ruOpuauzanuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IOJIy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHHS CEeJNEeKUUU PaCTEeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib IpPOU3BOACTBA. ['€HHas HHXEHepus. OTalbl CO3AAHUA
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KyJbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHUi. KiloHupoBaHue BbICOKOIIPOLYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1IBaHOB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ounorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsHKU TJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMM PACTeHHM M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHMOJIOTM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)KIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH WU CaMOONPEIEICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, LEJCHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOEXKJIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOr0 3HaHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYYarolUXCsl PYKOBOJCTBOBATHCS B
CBOEM  JEATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHbIEC TIJIaHBL.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHMS mpeameTra «buonorus» QOCTUrarTCs B €AUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
oOliecTBe MpaBUJIaMH M HOPMaMHu IOBEACHUS M CIOCOOCTBYIOT IpOLECcCaM CaMOINO3HAHMS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUsSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTapIIEMy HOKOJEHHUIO, B3aUMHOIO
YBaXXEHHUsA, OEpeKHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacivpeHue KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEeaTM3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydarolierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakKeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3/IaHUU YIEOHBIX MPOECKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIIEHWIO K  SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHWE YYHUTHIBaTh B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ Pa3sHBIMU YOSXKIECHUSIMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4eHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1EHHOCTh, TOTOBHOCTH K CITyKEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEN CEMEMHOMN U3HU B COOTBETCTBUM C TPAAULMSIMH HapOI0B
Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs dCTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

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

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHUMAaHWE W pealin3aius 3I0pOBOro U 0€30MacHOro 00pasza KU3HU (310pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKHUX TMPaBWJI U HOPM, cOalaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynspHas (Qu3MYecKas AaKTHUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUs aaKoroid,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTH K aKTHBHOU JESITEILHOCTH TEXHOJIOTHYECKON U COIMAIEHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3imuyHbiM cepam mpodeccrnoHaIbHON AEesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IPH PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHCHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATHE JEHCTBUM, NMPUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JEMCTBUM U IPEAOTBPALLATh UX;

HaJU4ME pPa3BUTOTO HKOJIOTMYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M  OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYpPhI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUHU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIeM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHE MEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00AIBHBIX
AKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIIOJIE30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IEJSX TOBBIMIEHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHATIBHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJIOB IIO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHaiun3a W OOBSICHEHHS SBICHUN
OKPYKAIOIIET0 MHUpPa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JelaTh O0OOCHOBAHHBIE
3aKJTIOYCHUS HA OCHOBE HAyYHBIX (DaKTOB W HMEIOIIUXCS JaHHBIX C IENBI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;



OCO3HaHME LIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYLUECTBIATH NMPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HaHUH 10 OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
NOTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIbTATBI

OsJiaieHNe YHUBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH JIeHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTHYCCKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKU, OOOOIIEHUs), pPaCKpPbIBaTh CMBICT OHOJOTHUYECKUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIC MPU3HAKH, YCTAHABJIUBATH CBSI3U C APYTUMH ITOHITUSIMH ),

ONpeNeNaTh 1ENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTUIKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C TOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKHUE TOHSTHS JUIsi OOBSICHEHUsS (AaKTOB W SIBICHUW IKHBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIUXCS MaTepUATbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJHATH pPadOTy B YCJIOBHSX PEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEOBATEILCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
paspenieHus: mpoodieM, ClOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJIBI JCSITEILHOCTH I10 TOJIYYCHHIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIMH, TTPEOOPA30BaHUI0 W NMPUMCHEHHIO B yYEOHBIX CHTYAIHsIX, B TOM YHCIE MPH
CO3aHUH YUCOHBIX M COI[UAIBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON NEATEIHHOCTH U
’KH3HCHHBIX CUTYaIUIX;



BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBbIJBUIaTh
TUMOTe3y €€ peleHHs, HAaXOAWUTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IOJNyYCHHBIE B XOJ€ pEIICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANIPABICHHBIN MOMCK INEPEHOCAa CPEACTB U CIOCOOOB JEeHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMeTh IEpEeHOCUTh 3HAHMWA B IIO3HABATENBHYI0 M  IPAKTHYECKYI0  00JacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTb OPUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
npoOJIeMBl B 33]1a4H, TOIYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHUKAX HH(oOpManuu (TeKkcTe ydeOHOro mnocoowus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI MPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXO0AUMOM /71 BBIIIOJIHEHUS YUYEOHbIX 33/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy TNpeACTaBICHUS OHOIOrMYECKOH
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBIM S3bIK B KauecTBe CpeAcTBa IMpH pabore ¢ OHOIOruyeckon
uHpopManrell: TpUMEHATh XUMHYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIAJETh HABBIKAMU pACIO3HABaHUS W 3alMTHl WHGpopManmu, WHHOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XKJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJICHUS OTHOCHTEJIHFHO BBIMIOJHEHUS TMIpeIIaraéMoil 3a/Jadd, YYHUTHIBATH WHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacrio3HaBaTh HeEBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHPIIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aMMOJICHCTBHSA, IMOHHUMATh HaMEpPEHUS
JPYTUX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAXKECHHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIB30BAHHEM SI3BIKOBBIX
CpPEICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMOAEUCTBHS NPH PEeLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBHM, PaclpenciATh PO C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOIN paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UAECHU C IMO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMH e CTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KHUBOM MPUPOJIE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PELIeHUs MPOOJIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUSM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OIICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

pUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U ApIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;



IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOTr0O YEIIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAY4YHOT'O MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [ PEIICHUS KU3HEHHBIX 33/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3Hb, KJIETKa,
opranusM, Mertabonu3m (OOMEH BeUIECTB U IPEBpPALIEHHE JHEPruM), T[OMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
HEHTpajdbHas JorMa MOJEKyIspHoi Ouonoruun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o LeHTpax MHOrooOpa3us U MPOUCXOKICHUS KyIbTYpHbIX pacTeHuit H. 1.
BaswuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus M TPOBEJEHUE OHOJIOTHYECKOIro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyY€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHME BBIIEIATh CYHIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK NPOKApHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIIOJIOTBOPEHUS, Pa3MHOKEHMSI, UHIUBUAYAIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJTY4YECHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
IPUPOIONOIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHbleé TEeHETHYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUTSL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUYeCKHe paboThl, cOOMI0IaTh MpaBMiia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHbMEHHBIE M YCTHBIE COOOIICHUsS, 0000Ias
OMOJIOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
L broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
bu6mmorexa [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
5 [IpakTuueckas padora Ne 1 1 05 bubnnoreka [JOK
«Mcnosp30BaHne pa3IHYHBIX METOIOB MPH ' https://m.edso0.ru/863e6122
M3YyYEHUH OMOJOTHYECKIX OOHEKTOB
3 buonoruyeckue cucTemsl, MPOIECCH U UX 1 bubnnoreka [JOK
U3y4eHUe https://m.edso0.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boga u 1 bu6mmorexa [IOK
MHUHEpaIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHne OeIKoB 1 https://m.eds00.ru/863e6b72
®depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3yueHne KaTaIMTUYECKONH aKTUBHOCTH 1 0.5 Bubmorexa IOK
https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasasbl)»
bubmuorexa [JOK
! S CEORRE e 1 https://m.edso0.ru/863e6870
8 Hykneunosbie kucnorsl. ATO 1 bubmuotexa [JOK



https://m.edsoo.ru/863e6122
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https://m.eds00.ru/863e6d5c¢

I/ICTOpI/IH U MCTOABI U3YUYCHUSA KIICTKH.

bu6mmoreka [IOK

o Knerounas Teopus https://m.eds00.ru/863e6e88
10 KreTka kak menoctHas xuBasi cUCTeMa
CrpoeHue 3yKapuoTHYECKON KIIETKH.
Jlaboparopnas pabota Ne 2v «3yuenue BuGmiorexa LIOK
11 CTPOCHITL IIETOK IiaCTeHHH’ PHPOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuboOB U GaKTepHii MO MUKPOCKOIIOM Ha https://m.eds0o.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCaHUE»
bubnuotexa [JOK
12 OOMeH BelecTB WM MeTab0JIn3M https://m.edscL)E).ru/863e766c
bubmuorexa [JOK
13 dorocumes. Xemocires https://m.edso0.ru/863e7c98
14 DOHepreTndyeckuii 0OMeH Bubamotexa LIOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
0
15| Hatmoncns mnoss n T sowena. 05 bromoreralloK
https://m.edsoo.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»
16 buocunTtes 6enka. Peakuys MaTpuuHOTro bubnnorexka [JOK
CHHTE3a https://m.edsoo0.ru/863e796e
bubnmoreka [JOK
17 Tpancmumt — brocuntes benia https://m.edsg).ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI bubmorexa LIOK
https://m.edso0.ru/863e7540
19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB bubnnorexa [JOK
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https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmuorexa [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.

21 OmnonoTrBopenue. JlabopaTtopHas pabora 05 bubmuorexa [JOK
Ne 4 «M3yuenne CTpOCHHUS MOJOBBIX KJIETOK ' https://m.edso0.ru/863e81b6
Ha TOTOBBIX MHKPOTIPEIIapaTax

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HacJI€ICTBEHHOCTU U bubnnorexa [HOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJEI0BaHUS bu6mmoreka [IOK
NPU3HAKOB. MOHOTHOPHIHOE CKPELMBAHUEC https://m.eds00.ru/863e8878
JluruOpuHOE CKpeInuBaHue. 3aKOH bu6mmoreka [IOK

25
HE3aBUCHMOT'O HACJICIOBAHUS TIPU3HAKOB https://m.eds00.ru/863e89a4
CrerieHHOE HaclleZIOBaHHUE TTPU3HAKOB.

JlabopaTopras pabora Ne 5 «3yuenne
26 pe3yﬂiTaTI;B MopHom6pI/mHoro I/}IIII 0.5 Brbmiorexa LIOK
https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEIUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MUKpOTIpErapaTax»»

97 I'enetuka nomna. HacnegoBanue npu3HaKkos, bubnnorexka [JOK
CLIETIJIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
W3MEHYUBOCTb. Ha60paTopHafI paborta Ne 6. BuGmmorexa LOK

28 N3ydyenne monudukanmnoHHoOM 0.5

W3MEHUYHUBOCTH, TIOCTPOCHUE
BapHaIMOHHOIO PSAJIa U BApUALMOHHOU

https://m.edso0.ru/863e8efe
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KpHUBOW»

HaCJ'IeI[CTBCHHaH U3MCHYHNBOCTbD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MyTanui y 1po30(uibl Ha FOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIperaparax
bu6mmoreka [IOK
30 Petieritka wezosexa L https://m.edsg).ru/863e8d78
PesepBHrlil ypok. O6001IeHHE 110 TEME
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
OpraHU3MOBY
bu6mmorexa [IOK
32 ek Kak Hayka i MpoLece 1 https://m.edscL)E).ru/863e9214
33 MeTtonsl 1 JOCTH)KEHUS CEJIEKIINN 1 bu6mmoreka [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpaciib Ipon3BOJACTBA 1 bubamorexa IOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME
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