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[Ipu pa3paboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COJAEPIKAHUS Y4EOHOro MpeaMeTa
«buonorus» cocraBunm: KoHuenrtyanbHbele nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LI, COJep>KaHus, pe3yJlbTaTOB OOY4YeHHS U
TpeOOBaHMI K YPOBHIO IOJTOTOBKH BBIMTYCKHHKOB, MOJIOKEHHUS 00 OOIIUX
HeIsIX M MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero o6OpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O creruprKe OMOI0THH, €€ 3HaUYCHUN B TIO3HAHUY JKHBOUW MPUPOIBI
U 00eCledYeHHH CYIIECTBOBAaHMs deloBedYeckoro ooOmectBa. (CoriiacHo
Ha3BaHHBIM TOJIOKEHUSIM, OINpPENENIEHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouwosioruu Aa€T TpEeACTaBICHHE O LeNsIX, o0 oOmen
CTpaTeruu OOy4YeHHMs, BOCIHUTAHUS W Pa3BUTUSA OOYYaIOMIMXCS CPEACTBAMHU
yueOHoro mnpeamera «buosiorus», omnpenenser oOsi3aTeNbHOE TPEAMETHOE
COJIEp)KaHHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4eOHOro Marepuana ¢
y4ETOM  MEXKMPEIMETHBIX M BHYTPUIIPEAMETHBIX  CBSI3€HM,  JIOTUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMnXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TMPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NeATEeIbHOCTU/Y4eOHbIX JEeUCTBUN OO0YyYaromMXcsl MO0 OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme mno Ouonorum (10—11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHHM OHWOJIOTUM, Ojarojaps
YyeMy B HEH TMpPOCMATpPUBACTCS HAMPABJICHHOCTh HA pa3BUTHE 3HAHUMH,
CBSI3aHHBIX C (OPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HEHHOCTHBIX  OPUEHTAUMUh  JIMYHOCTH,  JKOJOTMYECKOTO  MBIIJICHUS,
MPEICTaBICHU O 37A0pOBOM 00pasze >KU3HU U OEpekHBIM OTHOIIEHHUEM K
OKpy)Karomen npupoaHon cpeae. I[loatomy Hapsigy ¢ U3y4YEHHEM
0011160UOJIOTUUECKUX TEOPHM, a TaKKe 3HAHUN O CTPOCHHUM >KUBBIX CHUCTEM
pa3HOr0 paHra M CYIMIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
mporpaMme 1Mo OWMOJIOTHU YAEJEHO BHHUMAHHUE WCIIOJIB30BAHUIO TOYYCHHBIX
3HAaHUU B MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKIIAIHbBIX 33]1a4, B TOM YHUCJIE:
OpoQUIAKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUU  YEJIOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eaecoo0pa3Horo TMOBEJEHUS B OKpYXalolled MNpUpOIHON cpele, aHaiu3a



BIIMSIHUSL XO3AMCTBEHHOU JEATEIIBHOCTH YEJIOBEKA Ha COCTOSHUE NMPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHCTEM. YCWICHHE BHHMaHUA K  NPUKIATHON
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEOOXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM NIl PEIICHHs] OJTHOM U3 aKTyaJlbHbIX
3aa4 IIKOJIBHOTO OMOJOTHYECKOro OOpa3oBaHMs, KOTOpas Mperoaraet
(dopMupoBaHre y 00ydaroluxcsi CIOCOOHOCTH aIaliTUPOBATHCS K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
mecto. OHa obecnieurBaeT GOpMHUPOBAHUE Y OOYYAIOIIUXCS MPEACTaBICHUHN O
HAyYHOM KapTHHE MHpA, paciupsieT U 00001aeT 3HaHUs O KUBOI mpupoe, e
OTJINYUTEIIBHBIX MPU3HAKAX — YPOBHEBOM OPTaHU3ALMU U JBOJIOLMH, CO3MAET
yCIOBUSL JUIsi: TO3HAHUSA 3aKOHOB JKMBOM  MNpuUpoAbl, (popMHUpOBaHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370pOBOro M Oe30macHOro obpasa
KWU3HHU, DKOJIOTMYECKOTO MBIIUICHHS, LEHHOCTHOIO OTHOILIEHHS K KUBOHU
IIPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWOJNIOTMS  MMEET  Takke JUId  PEIICHUS
BOCIMTATEIbHBIX M Pa3BUBAIOIIMX 3a7ad CpeJHEero oodmiero ooOpa3oBaHus,
couuanu3anuu odyvaromuxcs. M3ydeHue OHOJIOrMM 00€CIEUUBACT YCIOBUS
TUTSL (dbopMHpOBaHUs WHTEJUJIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX u
MH()OPMAIIMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIbTYPhI, CIIOCOOCTBYET
UHTErpalyu OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSMU U3 JPYTHX y4eOHBIX
OpeaIMEeTOB, B 4YacTHOCTH, (QU3MKM, XuMUM U Teorpaduu. Haszpanuble
MOJIOKEHUSI O MpeAHa3HAuYeHWU y4eOHoro mpeamera «buosorus» coctaBUiIn
OCHOBY JUIsl OMNpPENENECHHS] TOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, IPEICTaBIEHHOTO B TPOrpaMMe 0 OUOJIOTHH.

OTt60p conepxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOpPa3HOTO MOJXOAA, B COOTBETCTBUU C
KOTOPbIM O0ydYarouiuecss JOJKHbI OCBOMTH 3HAHUS M YMEHMs, 3HAUUMbIC IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, OMNPEHCIAIONIUNE aJCKBATHOE TMOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUpoaHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U TIPAKTHUECKOHN nesaTenbHocTH. Ocoboe MecTo B 3TOW CUCTEME 3HaHUU
3aHUMAIOT  DJIEMEHTBl  COAEpKaHUsA, KOTOpPbIE CIyXar OCHOBOM IS
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTUHE MHUpPA U LEHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIOCOOCTBYIOUIUX
TYMaHHM3aIli OMOJIOTUYECKOT0 00pa30BaHUsI.

CrpykTypupoBaHHe coepx aHUs y4eOHOro maTepuaja B Mporpamme 1o
OMOJIOTHHM OCYILECTBICHO C YYETOM IPUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alNU



U DSBOJIIOIMU. B COOTBETCTBHMM € 3TUM B CTPYKType Yy4eOHOro MpeameTa
«bwuoJiorus» BBIIEICHBI CIEAYIOIINUE COAEPkKATEIbHbIE TUHUM: «buonorus kak
Hayka. MeTojibl HaydyHOTo MOo3HaHUs», «KileTka kak OHoJlorudeckas CuCTeMay,
«Opranu3Mm Kak Owuojormueckas cuctemMa», «CucremMa W MHOrooOpasue
OpPraHUYeCKOTO MHpPa», «IBOJIOIUSA >KUBOU NPUPOIBD, «IKOCUCTEMBI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

Henp m3yuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE OOYyYarONIUMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHM3allid KUBBIX CHCTEM pa3HOIO0 paHra W NPUOOpPETeHHE YMEHUM
WCIIOJB30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JEHCTBUII B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUUBACTCA PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOEHHE 00YYaIOIIUMHUCS CUCTEMbI 3HAHUN O OUOJOTUYECKUX TEOPHUSX,
YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, IMpaBUiax, CIyKalux
OCHOBOM 7151 pOpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METO/JaX HAyYHOrO I[I03HAHUS, CTPOEHWH, MHOrO000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OPTaHMU3AIMU, BBIJAIOIIUXCS
OTKPBITUSIX M COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHH;

dbopmupoBaHre y 00y4arolmUXcs MO3HABATEIbHbBIX, HHTEIUICKTYaIbHbIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpOIIECCEe aHaIN3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMONIOTUM HAYYHBIX B3IJISIOB, WACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CUCTEM
Pa3HOIO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydaloluxcs oO0mell KynbTypbl, (QYHKIMOHAIBHOU
rPaMOTHOCTH, pPa3BUTHE YMEHUH OOBACHATH M  OIECHUBATH  SIBJICHUS
OKPYXKAIOLIEro MHpa >KUBOM MPUPOABl HAa OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TIPU U3YYEHUN OMOJIOTUY;

dbopmupoBaHrue y oOydYaromuxcsi YMEHUH WUIFOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCITUTaHNE YOCXKAEHHOCTA B BO3MOKHOCTU TIO3HAHUS YEIIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOJAMMOCTH OEpPEKHOIO0 OTHOIICHHS K HEH, COOII0aeHUS
ATUYECKUX HOPM MPH MPOBEICHUM OUOJIOTUUECKUX UCCIICAOBaHUM;

OCO3HAHHUE IIEHHOCTH OHMOJIOTMYECKUX 3HAHUMW JJIsl TOBBIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEIHEBHON KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEH JIESITEIbHOCTH 10 OTHOLLICHHIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COOJIIOJIEHUE MEp
podIaKTHKN 3a00I€BaHUT.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOSIIHUM B
COCTaB MpeaMeTHOM 00macTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jlnst w3ydenums: Owojornd Ha 0a30BOM ypOBHE CpEIHETro 00IIero
obpazoBaHus oTBoauTca 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezieno), B
11 KJ1acce — 34 gaca (1 gac B HEJIETIIO0)



COILEPKXAHUE OBYYEHUAA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHeH, ITHUKON, ACTETUKOW U
npaBoM. Ponp Ouonoruu B (OpMUPOBAHHMU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meroapl TO3HAHUS SKUBOM mpuponabl (HAOMIOEHUE, JKCIIEPUMEHT,
omHcaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JlemoHcTpanuun:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[xx. Yorcon u @.
Kpuxk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS KUBOM IPUPOIBD».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktruueckas padora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
U3y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEIMET HU3YYECHHsS OHOJIOTHH.
OTnuyne KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpasue. YpPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOYHBIA, TKaHEBBIA, OPTraHU3MECHHBIM,
MOITYJISILMOHHO-BUI0BOM, DKOCUCTEMHBIN (OMOTEOIIeHOTHYECKUT),
Oonoc@epHbIi.

JleMoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «YPOBHU
OpraHU3ali{ KUBOK IPUPOABDY.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTAB KJIETKA. XUMHUYECKHUE IJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpO3JIEMEHTBL. Bogia 1 MUHEpaNIbHBIE BEIIECTBA.

@yHKUMM BOABI M MHUHEpAJIbHBIX BeElIECTB B KieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHMMblE AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
VYPOBHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEPBUYHASL, BTOPUYHASL, TPETUYHAS U



YEeTBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBa OeykoB. buosornueckue
(GyHKIH OEIKOB.

®epMmeHTHl — Ouosiormueckue Karamuzatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuudpuyHoctb. Kodepmentsl. BuraMuHbI.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (TJIOKO3a, pubo3a ©  JI€30KCUpU003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapuibl (Kpaxmani, TIUKOTEH,
1eJUT0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuanbl, ¢GochonUnuabl, cTepouasl. [ uapoduibHO-
runpodoOHbie cBoiicTBa. buomornyeckue Qynkmuu aunuaoB. CpaBHEHUE
YTJIE€BOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIeMHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[utonoruss — Hayka o kierke. Kiietounas Tteopus — mpuMep
B3aUMOJICUCTBUS UAEH W (PaKTOB B HAy4YHOM MO3HAHUU. MeETOAbl U3Y4YEHUS
KJIETKHU.

Knerka kak menoctHas >kuBasi cucrema. OOIIMe MNPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, Mmonekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbl kiIeTOK: 3yKapuoTHUeckass U mnpokapuotudeckas. OcobGeHHOCTH
CTpOoeHHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KIETKHM. OCHOBHBIC OTJIMYHUS PACTUTENIbHOM, XKUBOTHOW M
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMUKC,
ux (Qyskmuu. [lnasmatuyeckas wMemOpana, e€ cBoiicTBa H  (DYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemOpanubie opraHoubl kietku: JIIC,
armapatr  [onbmxu, sms3ocomsbl. [loyaBTOHOMHBIE  OpraHOMABI  KJIETKH:
MUTOXOHAPUM, TIACTUABI. [IporcxokaeHre MUTOXOHAPUNA M TacTull. Buisl
mactua. HemeMOpaHHble OpraHOUIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LIEHTPUOJIH, PECHUYKHU, KTYTUKUA. DYHKIIMU OPTaHOUI0B KIETKU. BKITIOUeHHUs.

Snpo — peryasTopHbiii HeHTp KiIeTku. CTpoeHue siapa: sijpepHas 000JI0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.



Juarpammel:  «PacrnpenenieHne XMMHYECKHMX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyyibl BOAbDY, «buocuHTe3 Oenka», «CTpoeHHUE MOJIEKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykmennoseie kuciothl. JJHK», «Ctpoenue
Mosiekysibl  AT®», «CtpoeHre 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IPOKApUOTUYECKON  KiIeTKu», «CTpoeHHue sapa KIETKH», «YTJIEBOAB»,
«JInounaen.

ObopynoBaHue: CBETOBOM MUKPOCKOM, OOOpYyAOBaHUE AJI TPOBEACHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopuas pabora Ne 1. «3yueHue KaTaaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaboparopHass pabora Ne 2. «M3ydeHue cTpoeHUS KJIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. JKusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU METa00JIU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPreTUYeCKuid 0OMEH) — JIB€ CTOPOHBI €MHOTO IMpoIlecca
meTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUU B MOHUMAHHUH
MeTabou3Ma.

Tunel oOmeHa BemecTB: aBTOTPOQHBIM U rerepoTpodHsbIil. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTe3. CmeroBass u TemHOBas (a3pl (oTocuHTe3a. Peakimu
doTocunTe3a. ODddekTuBHOCTL (PoTocuHTE3a. 3HaueHHe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 TPOYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMOoCHHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a
JUIS 5KU3HU Ha 3emuie.

DHepreTUdeckuii 0OMEeH B KJIETKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJIUPOBaHUE DHEPrUU B KJETKE. JTalbl SHEPreTHYECKOro oOMEHa.
I'mukonu3. bpoxkenue u ero Buibl. KUCIOPOAHOE OKUCIICHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnutenbHOe dbochopunmpoBaHue. OddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHa.

Peakumm matpuuHoro cuHre3a. I'eHermdeckas wHbopmamms u JIHK.
Peanuzanus renernueckoid mHdopmanuu B KieTke. ['eHeTHYeCKui KO U €ro



ceorctBa. Tpanckpunuusa — Marpuunbld cuHTe3 PHK. Tpancnaoms —
OuocunTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBaHue aMHHOKHCIOT. Poub
pubocom B OMocuHTE3€e OerKa.

Heknerounsie ¢hopmbl xu3HU — BUpPYChI. MicTopust oTKpeITHS BUpYCcOoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacTeHuil, >XMBOTHBIX M YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JlemoHcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. iBanosckuii, K. A. Tumups3zes.

Tabmuupr u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPUS,
«HepreTuyeckuit 0OMeny», «Xioporact», «Potocuntes», «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Ko, «Bupyce», «bakrepuodarn», «CtpoeHre W KU3HEHHBIM LUK BUpyca
CIINa, 6aktepuodaray, «Permmukarus [JJTHK».

O6opynoBaHue: MOJEJIU-ANTUIMKAIAN «Y 1BOEHHE JJHK 51
TpaHCKpUMIus», «buocuntes 6enka», « CTpoeHUE KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik SKM3HEHHBIM UK KieTkd. MHTEpdaza m MUTO3.
[Ipoteccrl, mpoTekaromue B uHTepdase. Pernukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIunmonaHBIM M TalUIOWIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[MuTonornueckue OCHOBBI Pa3MHOXEHHUS W HWHAWUBUAYAIBHOTO Pa3BUTHS
OPraHUu3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasiire Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

®opMbl  Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMoJoBoe. Buabl
Oecrosioro  pa3MHOKECHHS:  JIeJICHHE HaJABOE, T[MOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAUYCHUE ISl CEJICKIINUM.

[TonoBoe pazMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranun menosa. IIpoieccel, mpoucxoasume Ha CTaausX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YeHUE MeKo3a.



I'amerorene3 — mporecc 00pa30BaHUSI MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHuKH. OO0pa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CrepMaro30uj, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0EHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTthe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(amOpuorenes). Jrarbl SIMOPUOHATBHOTO PA3BUTHSI Y TTO3BOHOYHBIX )KUBOTHBIX:
npoOJsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTHe. THITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpsIMOE, HENpsMoe (JIM4uHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINHN PA3BUTHSL.

JlemoHcTpanuun:

Tabmuupr 1 cxembl: «DoOpMbl pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku Oaktepuit», «CTpPOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permukanus JJHK», «Mutosy,
«Meiiosy, «IIpsamoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOMUTAIOIINX
1 4eJI0BeKa», « OCHOBHBIEC CTaJMU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJICKONIUTAIOLIETOY», <«SliekneTka wmiekonurawouero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAasE MOJAENb-aNIuIMKaus «JleneHue KIeTKny,
mozens JIHK, monens Metada3zHOM XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopHas pabora Ne 3. «HabmromeHue MuTo3a B KJIETKaXx KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHnast padora No 4. «M3yueHue CTpOEHHUs TMOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetuku. lMcropus paszButus reHeTukd. Ponb
IIUTOJIOTUU ¥ AMOPHUOJIOTUM B CTAHOBJICHUM TE€HETHUKH. BKIIam pocCHIiCKUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKH. MeETOoIbl  T'€HETUKH
(ruOpUAOIOTUYECKUN,  LUTOTCHETHUYECKHUH,  MOJIEKYJISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE TOHATUA. [ 'eHeThUeCcKass CMMBOJIMKA, UCIIOIb3yEMasl B
CXEMaxX CKpEIUBaHUM.

3aKOHOMEpPHOCTH  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUIOB



nepBoro TmokoJjieHus. IIpaBuiio JOMUHHMpPOBaHUA. 3aKOH pacUICIJICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [10JHOE M HEMOJIHOE JOMUHHUPOBAHHUE.

JHuruOpuaHoe CKpemBaHue. 3aKOH HE3aBHCHUMOTO  HacCJeJIO0BaHMS
npu3HakoB. lluToreHernyeckrue OCHOBBI JIUTHOPUIHOTO  CKpEIIMBAaHMUS.
AHanmsupyomuee CKpEILMBAHHUE. Hcnonp3oBanne AHAIIM3UPYIOLIETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOU.

CuemienHoe HacienoBaHue npu3HakoB. Pa6ora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHWI0 TeHOB. HapymeHue cuemieHuss T'€HOB B
pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUECKNE KapThl.

['enetnka mona. XpoMOCOMHOE ONPEAEIECHHUE TT01a. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['oMorameTHele U rereporaMeTrHele opraHu3Mbl. Hacnenosanue
[IPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunet  u3MeHuMBOCTH: HCHACJIEACTBEHHAs] U
HacieACTBeHHad. Poib  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanvoHHBIN psan U
BapuanvoHHass kpuBass. Hopma peakuun mnpusHaka. KomnnuecTBeHHbIE WU
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOM
W3MEHYMBOCTH.

HacnencrBennas, uiaum reHOTUNMYECKasi, U3MEHUUBOCTh. KoMOMHaTUBHAS
U3MEHUYMUBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMUBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluii:
FE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacTora ¥ TPUYUHBI MYyTalUM.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX pPsIOB B HACIEICTBEHHOMN
n3MeHunBoctu H. M. BaBuosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIN, LIMTOreHETUYECKU,
OMOXMMHUYECKUMA, MOJIEKYJIApHO-TeHeTuYecKnii. COBpPEMEHHOE OMNpeeIeHUe
T€HOTHUIA: OJJHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nmomompio IIIIP-ananu3a. HacnencrBenHble 3a00JIeBaHHMS dYEIIOBEKA: T'€HHBIC
0ome3Hn, OOJIE3HN C HACJIEICTBEHHON MPEIPACIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. Comarvueckue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, JTUATHOCTUKH, MPOPUIAKTUKY U JICUCHUS
reHeTH4ecKuX Oone3Hel. Meanko-TeHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIMHCKOW TEHETMKH B NPEAOTBPALICHUM M JICUCHUM TIECHETUYECKUX
3a001€BaHUH YeIIOBEKA.

JdeMoHcTpanuu:



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

Tabmuupr u  cxeMbl:  «MOHOTMOPUIHOE  CKpEIIMBAHME U €r0
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHUS W €ro LIUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHl rameT», «JurubpuaHoe CKpenBaHHey,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIIMBaHU», «Menosy,
«B3auMonencTBiue ajieNbHBIX TEHOBY», «l'€HETHYEeCKHE KapThl PACTECHH,
KUBOTHBIX U YeJIOBEKa», «I'eHeTukKa moya», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUICHHOTO0 ¢ TMojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumel
M3MEHYUBOCTHY, «MoaudukamonHas U3MeHIUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBu», «MyTalmoHHasi U3MEHUHUBOCTDY.

ObopynoBanue: MOAeIU-aNIUIMKaIMU «MOHOTHUOPHUIHOE CKPELUIMBAHUEY,
«Hemnonnoe nomuHupoBaHue», «/luruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI M MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKPACKH Teia), repoapuii «['opox moceBHOMN».

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

JlabopatopHasi pabota Ne 5. «/3ydueHue pe3yabTaTOB MOHOTHOPUIHOTO U
IUTUOPUTHOTO CKPEIIMBAHUS Y APO30(QHIIbI Ha TOTOBBIX MUKpPOIIpENapaTaxy.

Jlabopatopnass padora No 6. «M3yuenne MoaupUKAMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlabopatopHast pabota Ne 7. « AHaIU3 MyTamuil y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpEnapaTax».

[Tpaktnueckass pabora Ne 2. «CocraBieHHEe W aHaIU3 POAOCIOBHBIX
YETOBEKA.

Tema 7. Ceniekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOoXkKACHUE CENEKIUN U JIOMECTUKALIMSL.
Yyenne H. M. BaBunoBa o IeHTpax MNPOUCXOKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbI U MHAUBUyJIbHBIA OTOOPBI
B CEJIEKIIMM PACTEHHMI M KMBOTHBIX. OLEHKa 3KCTEpbepa. BiM3kopoacTBEHHOE
CKpelirBaHue — MHOpUIuHT. Yncras nauHus. CKpelUMBaHUE UYHCTBHIX JIMHUU.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzauuss M e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJIyYEHHUE TOJUAILUIONIOB. JIOCTMKEHUS CEJIEKLUUHA PACTEHUM, JKMBOTHBIX H
MHKPOOPTraHU3MOB.

bHOoTEXHOJIOTHS KaK OTpaciib MPOM3BOJCTBA. ['€HHAss MHXKEHEpHs. JTallbl
co3nanusi pekomOunantHod JIHK wm TpaHcrennbix opranusmoB. Kierounas



nHxeHepus.  Kiletounble  KynbTypbl. MUKpPOKIOHAIBbHOE  Pa3MHOKEHHUE
pacrenuid. KioHuUpoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpodiembl. MO — reHeTHdecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbl 1 cxembl: kapta «lleHTpbl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl gmoMamHMX  KUBOTHBIX», «Copra
KyJIbTYpPHBIX pacTeHui», «Otmanénnas rubpummus3arus», «PaboTel akamemuka
M. ®. UBanoBay, «Ilomummonaus», «O0bEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TEPEHOC TEHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKoX0391iCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

Okckypeust «OCHOBHBIE METOAbI U JIOCTUIKEHHS CEJIEKIHMH pPACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENIbHBIA YY4acCTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO ILICHTPA)».



[VNIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacao @I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUS K pPeE3yJbTaTaM
OCBOCHHMS OOYYaIOIIUMHCS TPOTPaMM CpenHEero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METANIPEMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType NTMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus»
BBIJICJICHBl  CJIEAYIOIIME  COCTaBIAIOIIME:  OCO3HAHME  OOy4YaroIIMMUCS
POCCUHCKON TPAXKIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEAENICHUI0, HAIMYUE MOTHUBALUU K OOYUYEHHIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX yOEXKICHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUK Pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaroIIuXcs
PYKOBOJACTBOBATbCA B CBOEM  JEATEIIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NMPUCYLUIUMHU CUCTEME OMOJIOIMYECKOro oOpa3oBaHUsl, HaJIUuUe
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh ILE€JIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOTHS TOCTUTArOTCS
B €IMHCTBE Yy4yeOHOW M BOCIHUTATEIBHON NEATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHM, TPUHATHIMHU B OOILIECTBE NMpPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHsA, PA3BUTHUS BHYTPEHHEW NO3ULIMU JTUYHOCTH,
NaTPUOTU3MA, YBAXXEHUs K 3aKOHY M MPABONOPANKY, YEIOBEKY Tpyla H
CTapuieMy T[OKOJEHHIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOLIEHUS K
KyJbTYPHOMY HACIEIWI0 W TPaguUMsM MHOTOHAlMOHAJBHOIO Hapojaa
Poccutickon @enepaiuu, Npupoae U OKPYKAIOIIEH cpeae.

JInuHOCTHBIE pe3yNabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JUYHOCTH,
CUCTEMOI ILEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM LIEHHOCTSAM POCCHUHMCKOTO 0OIIecTBa,
paclMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATENIBHOCTH B IIPOLECCE



peanu3aliid OCHOBHBIX HANpAaBJICHUN BOCIUTATEIIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:kIaHCKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMUA  OOydHarolmerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOT0 OOIIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU TPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JICUCTBUSIX HEOOXOUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
Y COIMAJIbHBIM TOJI0KECHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IIPOIIECCE COBMECTHOI'O BBLIMIOJHEHUS
y4eOHBbIX, TO3HABATENbHBIX U HCCJIENOBATEIbLCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB MpPH OOCYXJIEHHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH NEpEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACICIUI0 MU NaMITHUKAM
IPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyXe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OUOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy)KeHUI0 U 3ammure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI 1 IIEHHOCTH;



OCO3HAHUE JIMYHOIO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS LIEHHOCTEH CEMEUHOMN KU3HU B COOTBETCTBUU C
TpaauLusiMu Hapo0B Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPXXEHUIO B Pa3HBIX BUIAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUYECKOM JIMUHOCTH,

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJyYns:

MOHMMaHUE M peanu3anus 370pOBOro M Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHME TUTMEHUYECKUX TPaBWII MU HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryspHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBWI HWHJIUBUAYAIBHOTO U KOJUICKTUBHOIO
0€30IacHOr0 TMOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 30POBBIO U KU3HU
JIIOJICH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10T00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOM U COLUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJIHO BBITIOIHATH TaKylO JACSTEIbHOCTD;

WHTEpEC K pa3InuHbiM cdepaM MnpodhecCHOHANTBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOP Oyayuiel npodeccuu 1 peaan3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIEeCTBOBAHUS;



MOBBIIICHUE YPOBHS 3KOJOTMYECKON KYJIbTYpbl: MPUOOPETEHHUE OIBITA
IUIAHUPOBAHMSI TOCTYIIKOB M OLEHKH HX BO3MOXHBIX IOCIEICTBUMA IS
OKpY>KaIoIllEeH Cpeibl;

OCO3HaHUe TI100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX Mpo0sieM U MyTel uX
peuIeHus;

CIIOCOOHOCTh HCIIOJIB30BAaTh MpPHOOpETaeMble MpPU HM3YyUYEHUH OHOJIOTUH
3HaHHWA M YMEHHS IpU PEUIeHHH NpoOJeM, CBA3aHHBIX C palMOHAJIbHBIM
OPUPOJIONOIb30BAaHUEM  (COONIOIEHNE TpaBWJI TIOBEIEHUS B  IPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
aKOCUCTeM, Orocdephl);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
OPUPOJIHOM Cpelie, yMEHHE IPOTHO3UPOBATh HEOJIArONpPUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NPEATPUHUMAEMBIX ACHCTBUI U NPEJOTBPAILATD UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOIO  MBIIUIEHUS, HKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYaCTHUIO B IPAKTHYECKOM  JEATEIBbHOCTH
AKOJIOTMYECKON HAIIPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOMN MPaKTUKH, OCHOBAHHOI'O Ha AHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOWM M YHMTATENIbCKOW KYJIBTYPhI KaK CpeICcTBa
B3aUMOJICUCTBUS MEXIY JIOAbMHU U TO3HAHUS MUPA;

NOHMMaHuEe crneuu(uKud OUOJIOTUM KakK HayKH, OCO3HaHMsS €€ poyikd B
(opMUPOBAHNHN PALMOHATILHOTO HAaYyYHOTO MBIIUIEHUS, CO3JaHUH LEI0CTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO11ecTBa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MpoOIemM
COXpaHEHUsl MPUPOJHOTO PABHOBECHS;

yOe)AEHHOCTh B 3HAUMMOCTH OMOJIOTHH I COBPEMEHHOW IIMBHIIN3ALINN:
oOecrnieyeHrss HOBOTO YpPOBHS Pa3BUTHUSL MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECypCHble MPOOIEeMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TJIO0AIBHBIX HKOJIOTHYECKUX MPOOIeM
u oOecrieyeHHs] TepexoJa K YCTOMUYMBOMY pa3BUTHUIO, PAlMOHAIBHOMY
HCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B IOJYYEHUU OHMOJIOTMYECKUX 3HAHUM B LEJAX
MOBBIIICHHUS] OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu u3y4eHuu OUOJIOTHY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUSA, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUPA M MPOUCXOSAIINX B HEM
U3MEHEHHH, yMEHUe JieaTh 000CHOBaHHbBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITEIBHO HCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUX;

OCO3HAaHHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K HENPEPBIBHOMY OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buosnorus» BKIIOYAIOT: 3HA4YMMBbIE i1 (QOPMHUPOBAHUS MHPOBO33PEHUS
OoOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHS, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUUKY
METOJIOB TIO3HAHUS, WCIOJIB3YEeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
DHEPruUs, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (aKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEpPEHUE,
OKCIEPUMEHT U JAPYTux), YHUBEpCAJIbHBIE  ydyeOHbIe  JIEUCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATILHON TPAaMOTHOCTH M COLMAJIBbHOW KOMIIETCHIIUH
0o0yyJarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHOM M COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHUsl TOJDKHBI OTPAXkKaTh:

OBjageHue  YHUBEPCAJbLHBIMU  Y4eOHBIMH  TO3HABATEIbHBIMH
AeHCTBUAMM:

1) 6a30BbIe JJOrnueckmne AeicTBUS:



CaMOCTOSITEIbHO ~ (pOpMYIHpOBaTH H  aKTyaIM3UPOBaTh  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHHUS
(amanmu3a, cuHTe3a, CpaBHEHUs, Kiaccuukauu, 000OIIEeHMs), PACKPHIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MOHATHSIMH ),

OMpeNeNsaTh 1LeNN NEATeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTU C TOCTaBJICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBSICHEHUS (DAKTOB W
SABJICHUU KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXIACHUS (UHIYKTUBHBIC, IEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHATh  CXEMHO-MOJICTIbHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMBIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEYUH PA3HOTO POJIa, BBIABICHHBIX B Pa3IUYHBIX
UHGOPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB IIEJISIM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX pEaJbHOTO,
BHPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCAEI0BaATEIbCKHE JeHCTBHS:

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  paspelieHus npo0jeM, CIOCOOHOCThIO |
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMS;

WCIIOJIb30BaTh PA3UYHBIC BHUJBI JEATEILHOCTH IO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 HWHTEPIIPETAIluu, MPeoOpPa30BaHUI0 W TMPUMEHECHUIO B YUYEOHBIX
CUTYaIHMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHupOBaTE  HAYYHBIM  THN  MBIIIICHUS,  BIAJAETh  HAyYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BaTEIHHOU
NESTETbHOCTH U KU3HCHHBIX CUTYAIUAX;



BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBS3M W aKTyaJU3UpOBATH 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYUYCHHbIE B XOJI€ pEUICHUS 3aJladyd pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATH 1IEJICHANPABICHHBINA MMOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JeNCTBUA B MPOGECCHOHANBHYIO CPENY;

YMETh TIEPEHOCHUTHh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCITHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIE PEIICHU.

3) pabora ¢ uHpopmanmeii:

OpHEHTHPOBAThCA B PA3NMMUYHBIX HMCTOYHUKAX WHpopMaruu (TEKCTe
y4eOHOTO TIMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApAX M CIPaBOYHMUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B WHTepHeTe),
aHATM3UPOBaTh HMH(POPMAIUIO PA3IWYHBIX BHUAOB U (OPM TMPEACTABICHHS,
KPUTHYECKH OIIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUYNBOCTH;

(dbopMyIHpOBaTH 3aITPOCHI U IPUMEHSTH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
oTbope Ouojornueckor WHQpOpMAIMK, HEOOXOAMMOM ISl  BBITOJHEHUS
y4eOHBIX 33J1a4;

MpUOOpETaTh OMBIT WUCIOJIB30BAHUS HHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIbTYPYy aKTHBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpEACTaBICHUS
ouosiornyeckord wuHpopmanuu (cxembl, TrpaduKu, JUarpamMbl, TaOJIHIbI,
PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KAadeCTBE CpEICTBa MpH padoTe C
Ouonornyeckod wHGOpPMAIUEH: TPUMEHSATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, POpMYyJIbl, a0OpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh M TPEOOpPa3OBBIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
nH()OPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) oOmenne:



OCYIIECTBISATh KOMMYHHUKAIIMM BO BCeX cdepax KHU3HHU, aKTUBHO
Y4acTBOBaTh B JHMAJOTE€ WM JUCKYCCHHM MO CYHIECTBY OOCYXIA€MOW TEMBbI
(yMeHHMe 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3aJau, yYUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIMHN APYTUX YYACTHUKOB JUAJIOTa UK TUCKYCCUN);

pacmo3HaBaTh HEBEpOaTbHBIC CPEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/ICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUsl JPYTruX JIOJeld, TMPOSBIATh YBAXUTEIbHOE OTHOUIEHHUE K
co0eCeTHUKY U B KOPPEKTHOU opMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eATeJIbHOCTD:

MOHMMAaTh U MCIOJB30BaTh  MPEUMYLIECTBA  KOMaHIAHOM U
WHIUBUYyaIbHOM  pabdOThl MpPU  pPEIICHUH OUOJOTMYECKON  MpoOJIeMBl,
00OCHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YYeOHOMU 3a/1auu;

BBIOMpATh TEMATUKy U METOIbl COBMECTHBIX JCHCTBUM ¢ yuéTOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJOT0 WIECHA KOJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM AESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTHUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKJIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAaJa M KaXKJIOTO y4YaCTHHMKAa KOMaH/bl B
001Ut pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IMYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaX)KEHUE, ObITh MHUIIUATUBHBIM.

OBJaeHne YHUBEPCAJIbLHBIMY PeryJISTUBHBIMU JeCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABJICHHS MPOOJEM U MX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHHWI I1I€JIEBBIE U CMBICIOBHIE
YCTAHOBKHU B CBOMX JEHCTBUSAX M MOCTYNKAX [0 OTHOIIEHUIO K KUBOU MPHUPOJIE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;



CaMOCTOSITEJIBHO  OCYIIECTBIIITh  IMO3HABATEIBHYK)  JIESITEIbHOCTD,
BBISIBIIATh TIPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Mpo0iemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd  y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jienatb ~ OCO3HAHHBIM  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IUPOKOU IPYAUIIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO IOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B €S TEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJQJICTh HAaBBbIKAMHU II0O3HABATEIbHOM peIeKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh NPUEMBI pedIICKCUU JI OLIEHKH CUTYallluH, BbIOOpa
BEPHOI'0O PELICHHUS;

yMETh OIIEHHWBATh PUCKA W CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHWXKEHUIO;

MPUHUMATh MOTUBBI W ApPryMEHTHI JIPYTUX TPU aHAJM3E PE3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI W ApPryMEHTHI JIPYTUX MPU aHAJIM3E PE3yJIbTaTOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;

pPa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIOHAIOT cheuupuueckue s ydyeOHOro mpenmMera
«buonorus» Hay4yHble 3HaHUS, YMEHHUS M CHOCOOBI JACHCTBHUIL MO OCBOCHHIO,
UHTEpIpPETallMd UM NpeoOpa30BaHUIO 3HAHHUM, BHUABI JCSATENBHOCTH IO



MIOJIyYEHUIO HOBOIO 3HAHUSA M NMPUMEHEHHIO 3HAHUM B Pa3IUYHBIX Y4EOHBIX
CUTyallMsIX, a TaKKE€ B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
Oouonoruei. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPECTABIEHBI M0 ToJaM
00yueHus.

[IpeameTHBIC pE3ynbTaTHl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWI O MECT€ M pOJIM OUOJIOTUM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCUHCKUX ¢ 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OHOJOTHUH,
(yHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PacCKphIBaTh COJECpPKAHUE OMOJIOTMUYECKHX TEPMHHOB U MOHSATHUM:
KU3Hb, KIETKa, OpraHu3M, MeTaboin3M (OOMEH BEIIeCTB U IpeBpallleHue
SHEPruu), romMeocTa3 (camMoperyisiuus), YpPOBHEBas OpraHu3anus >KUBBIX
CUCTEM, CaMOBOCIIPOU3BEIEHUE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAsi JOrMa MOJEKYyJIsipHOW Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKJICHHUs KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
TPaHUIbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BJIaJI€Th METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0ACHHE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SBJICHUI, OPraHU3aLNsl U IPOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBW)KEHHE  TUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJBI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MpolieccoB: 0OMEHa BELIECTB U MPEBPAILCHUS YHEPTUHU B KIIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO M DHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTH MOJTyYeHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOrMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IPAKTUYECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbl0 obOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpY)KaIOIIMUX JIIOJAEH, COOJIOACHHS HOPM TIpPaMOTHOTO TIOBEACHHUS B
OKpY’Karollel MpUpOdHON cpese, TOHUMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS



JOCTHKEHUI COBPEMEHHOW OMOJOTHMH U OMOTEXHOJOTHH ISl parioHaIbHOTO
MPUPOIONIOIB30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS JIJIsl TPEACKa3aHUsl HACIEIOBAHUS MPU3HAKOB Y
OpraHHU3MOB;

yYMEHHUE BBINOJIHATH Ja00OpaTOpHbIE U MpaKTHUYEeCKUEe paboThl, COOII0IATh
paBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKU OLIEHUBaTh M MHTEPIPETHPOBATH HHOOPMAIUIO
OMOJIOTHYECKOTO COJEpKaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpeICcTBa MaccoBOM HH(OpPMAIMU, HAy4HO-
HOIYJIIPHBIE MaTE€pPHaJIbl), ITUYECKHUE ACIIEKThl COBPEMEHHBIX HUCCIIEI0BaHUIN B
OMOI0THH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000mmass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBHbIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
buoiorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/5ST7SVKFTX
XHUMHYECKUH COCTaB U CTPOEHUE
3 8 1 1 https://m.edsoo.ru/YTLWWI9JEO
KJIIETKHA
4 KuznenesaTeabHOCTD KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
PasMmHoxenne 1 HHAUBUAYAILHOE
5 FHBILY 5 1 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M U3MEHUNBOCTD
6 8 1 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTUH
8 PesepsHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBHIEE KOJIMYECTBO YACOB I1O 34 3 4
[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
Ne DJIeKTpPOHHbIe NN (ppoBbIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue 06pPA30BATEIBHEIE PECYPChI
padoThI padoThI

1 buoiorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1

2 «/cronp30BaHuEe pa3IMYHBIX 1 0.5 https://m.edsoo.ru/GAB23860W
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY

3 BHOTIOFIMECKAE CHETEMEL, IPOIIECCE: 1 https://m.edso0./A7TVOYD215
U X U3YYCHUC

4 AAMIICCKHH COCT2B KIeTkH. Bojta u 1 https://m.edsoo.ru/LL171.J590V
MUHEPATbHBIE COU

5 benku. CoctaB u cTpoeHue 6eJIKoB 1 https://m.edsoo.ru/V33INUWSW
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTtopHast pabota

6 Ne 1 «M3yuenune kaTauTHYECKON 1 0.5 https://m.edsoo.ru/VBPPPBGCD
aKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»

7 Yraeponsl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITIS

8 HyxknennoBeie kucinotel. ATO 1 https://m.edsoo.ru/WOELRA9B3

9 VeTOpHST 1 METOJIBI H3YHEHMS ITETKIL. 1 https://m.edsoo.ru/JIXOMJOGM3

Kiterounas reopust




Knerka xak nenocTtHas KuBas

10 https://m.edsoo.ru/XDCLRAF1Q
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KJIETOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/KZ01WSLIY
OakTepuil 1oL MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTIpEapaTax u ux
OIIMCAaHUE»
12 OOMeH BeleCTB WK META00IN3M https://m.edsoo.ru/LOB3I3XYZ
13 ®otocunTe3. XeMOCHHTE3 https://m.edsoo.ru/V882FDGSF
14 DHepreTudyeckuii oOMeH https://m.edsoo.ru/T2LVIES3L
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Mutos. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 https://m.edsoo.ru/COINPWLF4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
buocunTes 6enka. Peakimst
16 https://m.edsoo.ru/540F4L77W
MaTpUYHOTO CHHTE3a
17 Tpaucnsius — OuocuHTe3 Oenka https://m.edsoo.ru/TFDKDDWWM
Hexknerounsie hopmbl :kU3HH —
18 https://m.edsoo.ru/9PGSSFAJB
BUPYCHI
19 DopMBI pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/2JLXB4AOR
20 Metios https://m.edso0o.ru/SNUXKO0X86
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
21 0.5 https://m.edsoo.ru/C291.4DXBS8

KJ1eTOK. OII0I0TBOPEHHE.




22

JlaGopaTtopHnas padora Ne 4
«M3yveHune cTpoeHHsI MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»

NHauBuayanpbHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5SAD

23

24

25

26

27

I'enernika — Hayka o
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU

3aKOHOMEPHOCTH HACJIEeI0BaHUS
npu3HaKoB. MoHOruOpuaHOE
CKpEIIUBaHUE

JurnOpuHoe CKpemmuBaHue. 3aKoH
HE3aBHUCHMOTO HACJIeJOBAHUS
MPU3HAKOB

CuenueHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas padora Ne
5 «M3y4yeHue pe3ysbTaToB
MOHOTUOPUAHOTO U AUTHOPUIHOTO
CKpEeLIUBaHUA y Jp030(UiIbl Ha
TOTOBBIX MHUKpOIIpEnapaTax»

I'enetruka mona. HacnenosaHue
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM

0.5

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN2

https://m.edsoo.ru/3GYGV47YM

28

HN3menuuBocth. HenacnencrseHHas
W3MEHYHBOCTH. JlabopaTopHas pabota
Ne 6. U3yuenne MoaupuKaimoHHOMN
WU3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psifia U

0.5

https://m.edsoo.ru/M3MHUK2VV




BapUAIMOHHON KPUBOW»

HacnencrBennast "3MEHYMBOCTb.
JlaboparopHnas pabota Ne 7. «AHanu3

29 . 1 0.5 https://m.edsoo.ru/VWT70DZ8R
MyTalui y 1po30(uiIbl Ha TOTOBBIX
MHUKpOIIpenaparax»

30 I'eneTnka gemoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBuelit ypok. O6006111€HNE 10

31 TeMme «HacnencTBeHHOCTE U 1 https://m.edsoo.ru/E2IXRS2EB
U3MEHYMBOCTH OPTaHU3MOBY

32 CenekIus Kak HayKa U IpoLece 1 https://m.edsoo.ru/3128P31.98

33 MeTO'HHVH FIOCTHACHIA CCICKITIH 1 https://m.edso0o.ru/JSK3Q6W0J
PACTCHHIA U KHUBOTHBIX

34 brorexrooris kai oTpaci 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

DBOJIIOLMS U METOJIBI €6
W3YYCHHUS

https://m.edsoo.ru/6KWQI9KBKU

Hctopus pa3BuTHs
MPEACTABJICHUI 00 IBOIIOIIUU

MuKkpo3BOIOIHS

https://m.edsoo.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

[TonyAnus kak
3JIEMEHTapHas €JUHUIA BHUIa
u sBosroiu. JlabopaTtopHas
pabota Ne 1 «CpaBHeHue
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIpe Cuisl
(amemeHTapHBIEe (HaKTOPHI)
IBOJIIOLIMH

https://m.edsoo.ru/3EH6CNOWI

EcrecTBennsbIit 0TOOp 1 €ro
hopmbI

PesynbTath! 3BOMIONNN:
MPUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BH1000pa3oBaHUE.
JlabopaTtopHas pabota Ne 2

0.5

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/ WAJHSTLOB




«Onucanue
MPUCTIOCOOJIEHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO XapaKTepay»

Hanpasnenus u mytu

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpPOAIBOJIIOIUH

9 HeoOpatumocTs 3BOIIONNN https://m.edsoo.ru/CLA9VCSJJ]
Hcropwus sxu3Hu Ha 3emiie u

10 . https://m.edsoo.ru/MJYY IMVX7
METO/JIbI €€ U3YUCHUS
['unoTe3sl MpOUCXOXKACHUS

11 https://m.edsoo.ru/EKNHXBOS?2
JKA3HU Ha 3emie
PasBuTue xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
apam | mepuoam
OCHOBHBIE ATAIIbI SBOJIIONH
PacTUTENBHOTO U )KUBOTHOT'O
mupa. [Ipaktrueckas pabora

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yueHne uckomnaemMbIx
OCTATKOB PACTEHUI 1
SKUBOTHBIX B KOJUIEKITHSIX)
CoBpeMeHHas cuctema

14 https://m.edsoo.ru/WSEXNI9YAK
OpraHUYecKOro Mupa
OBOIIOLUS YE€I0BEKA

15 H https://m.edsoo.ru/ADV3JERUE
(aHTpOMOTrEeHE3)
JiBmoxymiue cuibl (paKTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTEHE3a

17 OCHOBHBIE CTaIUU 3BOTIOIHUHA https://m.edsoo.ru/14G19MQ4K




YCJI0BCKa

18

YenoBeueckue pacel U
IIPUPOJHBIC alanTaluu
4eJI0BEKa

https://m.edsoo.ru/XL7QKC5PK

19

20

PesepBubIil ypok. O6006111eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMIIe)

DKoIoTHs KaKk HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KONS561

21

Cpenpl oOuTaHus U
HKOJIOTHYECKUE (PaKTOPHI

https://m.edsoo.ru/DCOIEUIC9

22

AbGuoTtndeckue hakTopsbI.
Jlaboparopuas padota Ne 3.
«Mopdonorudeckue
0COOEHHOCTH pacTeHHH U3
Pa3HbIX MECT OOUTAHUSI.
JlaGopatopHnas pabota Ne 4.
«BnusHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

24

buotnueckue paxTopsl

OKOJOTHYECKHUE
XapaKTEPUCTUKU MOMYJIALNH.
[IpakTnueckas padora Ne 2
«IToncuéT IIoTHOCTH
MOMYJISIIMA Pa3HBIX BUOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6ZSMGNQR

https://m.edsoo.ru/X42J6 ABRN

25

Coo0bmiecTBa OpraHu3MoOB —
§70)1 (S35 (0X]

https://m.edsoo.ru/0T2K1PNGZ




DKOJIOTHYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(KOCUCTEMBI)
OCHOBHBIE ITIOKa3aTeIN
SKOCHUCTEMBI. DKOJIOTHUYECKUE

27 . 1 https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBOMCTBA
skocucteM. CyKieccust

28 [Ipupoanbie 3KOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPONIOTr€HHBIE 3KOCUCTEMBI 1 https://m.edsoo.ru/€WRS65U3WC
Buocdepa — rimodansHas

30 bep | hitps://m.edsoo.ru/2X1VG5Q18
JKOCHUCTEMA 3eMIIN
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387Z
CYIIECTBOBaHUS OHOCHEPHI
YenoseuecTBO B Omochepe

32 bep 1 https://m.edsoo.ru/HXCDHPXDJ
3emian
CocyIecTBOBaHUE IIPUPOIEI

33 ym PHPOA 1 hitps://m.edsoo.ru/187G37606
U 4eJ0BeYeCcTBa
PesepBHblIit ypok. O606111eHNE

34 TeMbl «C000IIIeCTBA 1 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTUYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOT'PAMME







YUEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
WNuTepakTHBHAS TOCKa

Hoytbyk

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u
ap.; [Tox penakumeit [Taceunuka B.B. AkiimonepHoe o0I11ecTBO
«3narensctBO «IIpocBemienue»

2. buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u
np.; Ilon penakiueii [laceunnka B.B. AkinonepHoe o011ecTBo
«3narensctBo «IIpocBemienue»

3. buonorus:11 knacc: yue6Huk: 6a3oBbiii ypoBens / M.H.ITonomapéna,
O.A Kopuuinosa, T.E.JlomninHaa u 1p. : oA peaakiuen
N.H.ITonomapéoii. — M.:IIpocBemenue 2021

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.

buonorus. [Ipumepnsie paboune nporpammsl. [Ipenmernas nuHus
yueOHUKOB «JInnus xxu3znn». 10—11 knaccel : yue6. mocodue st
obmeo6pa3oBarenpHbIX opranu3anuii / B. B. [Taceunuk, I'. T'. [1IBeroB u
ap. — M.: [Ipocsemienne, 2021 (vim akTyaabHOTO TOAa U3AaHUS).
buonorus. 10 knacc. ba3oBblii ypoBeHb : YU4EOHHK AJi 00111€00pa3oBar.
opranmzanuii / B. B. [Taceunuk, A. A. Kamenckuii, A. M. Py61ioB u ap. ;
nox pen. B. B. Ilaceunuka. — M.: [IpocBemenue, 2024.

. buonorus. 10 knacc. YriyOieHHbIH ypOBEHD : YU€OHUK IS

ob1eo6pazoBar. opranuzanuii / B. B. Tlaceunuk, A. A. Kamenckuii, A.
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