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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJIOTHH TEOPETHYECKYI0 OCHOBY IS
ompeneeHUs] TOIX00B K (hOPMHUPOBAHUIO COACPKAHUS y4eOHOTO TpeaMeTa
«buonoruss» coctaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH I1I€JIeil, CcojAepX aHusi, pe3ylabTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, ITOJIOKEHUS 00 OOIIUX MEAX U
MPUHITUTIAX, XaAPAKTePU3YIOMUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit deeparinu, a TaKKe MOJI0KEHUS O CTIeupUKe
Oouonorud, e€ 3HAUYCHUM B TIO3HAHUU SKUBOW TPUPOABI U 0OECleueHUu
CYILIECTBOBAHMS 4YesioBeuecKoro oomiectBa. CoriacHO HAa3BaHHBIM IOJIOKEHUSIM,
ompenereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMEI TIO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uosioruu Aa€T NpeICTaBICHUE O IEAX, 00 00I11Iel cTpareruu
0oOy4eHMS, BOCTUTAHUS U Pa3BUTHS O0yUJaIOIINXCS CPECTBAMA YIEOHOTO TIPeIMETa
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacmpenesieHue Mo paszfeliaM U TeMaM, PEKOMEHIYEeMYIO MOCJIEI0BATEIbHOCTD
U3y4YeHHs] y4eOHOTro MaTepuala ¢ y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH O0Opa30BaTEIBHOTO IIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yyaromuxcs.

B nporpamme o 6M0J0THH TaKKe yUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMbIM
JUYHOCTHBIM, METAaNpPeIMETHBIM M TPEAMETHBIM pe3ysibTaraM OOydeHUus B
(dbopMHpPOBaHNY OCHOBHBIX BUOB yUe€OHO-TI03HABATEIHHON JIEATEIbHOCTH/yueOHBIX
NeUCTBUN  00Oy4alomMXcsi 1O  OCBOCHUIO  COJACpP)KaHHUS  OMOJIOTHYECKOTO
o0pa3oBaHus.

B nporpamme no 6uosioruu (1011 kmaccel, 0a30BbId YPOBEHb) peaan30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HM3YyYCHHHM OHWOJIOTMH, Oyiarojaps 4eMmy B HeE
POCMATPUBAETCS HAMpPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIICHHUS, TIPEICTABIICHU O 3I0POBOM
oOpase XM3HU W OEpeKHBIM OTHOIICHHEM K OKPYXKAIOIIEH MPUPOIHON cpene.
[ToaTOMy Hapsmy ¢ M3y4eHHEM OOIIEeOHMOIIOTMYECKUX TEOpUM, a TaKKe 3HAHHUM O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YICICHO BHUMAaHHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIATHBIX 3371a4, B
TOM 4YHCJE: TPO(QUIAKTUKYA HACIICICTBEHHBIX 3a00JICBaHUI YeJIOBEKa, MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
I1EJIeCO00Pa3HOTO MOBECHUS B OKPY>KAIOIICH MPUPOTHOM cpefie, aHaIM3a BIUSHUS
XO35HUCTBEHHON  JIEATEILHOCTH 4YEJIOBEKAa Ha COCTOSHHUE TPUPOJHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHUE BHUMAHHMS K MPUKIIATHON HAIIPaBICHHOCTH
yaeOHOro mpeamMera «buojaorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUeHUS



YCIIOBHUH JUIsl PEIIEHUsI OJHOM U3 aKTyaJIbHBIX 3aJay IIKOJIBHOIO OMOJIOrMYECKOIro
oOpa3oBaHMsI, KOTOopas mpennonaraer (HOpMHUpPOBaHME Y  OOyYarouuxcs
CHOCOOHOCTH aJalTHPOBAaThCA K HW3MEHEHUSM JWHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpenHero oOLIEro 00pa30BaHHs 3aHUMAET BaXKHOE
Mecto. OHa obOecmeunBaeT (HOPMHUPOBAHHUE Yy OOYUAIOIMIUXCS TMPEACTABICHUN O
Hay4yHOW KapTHHE MHUpa, pacliupsieT U o0oOIiaeT 3HaHUs O KUBOW Ipupoje, eé
OTJIMYUTEIbHBIX MpPHU3HAKAX — YPOBHEBOW OpraHM3allUd M HBOJIIOLUHU, CO3IAET
YCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOW  TPHUPOABI,  (POpMHUpOBaHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 370pPOBOrO0 W 0Oe30macHoro obpasa
KHU3HHU, SKOJIOTMYECKOI'0 MBIIUICHHUS, [IEHHOCTHOI'O OTHOILIEHUS K JKUBOM MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpEeAHero  obmiero  o0pa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. Mzyuenue Ouosiornn oOecreyuBaeT yciaoBUs sl (popMUpOBaHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTETPAllMd OMOJOTMYECKUX 3HAHUU C
MPEACTABICHUSMHU U3 APYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMHH
u reorpaguu. Ha3zBaHHbIE MOJOKEHHS O MpETHA3HAYCHUH YYEOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY IS OINpPEAENICHHs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAaHMsI, MPEICTABICHHOTO B IPOrpaMMe IO
OMOJIOTHH.

Ot60p coxmepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPbIM OOYyYaroIIMecs: OJKHBI OCBOUTH 3HAHMS M YMEHUS, 3HAYUMBIC IS
(dopMupoBaHus o0OmIed KyJIbTYphl, ONpPEICISAIONIME aJeKBaTHOE IOBEACHHE
YesIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TOBCEIHEBHOM
KHU3HU U MPAKTHUECKOM aesitenibHOCTH. Ocoboe MeCcTo B 3TOH CUCTEME 3HaHMi
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYKaT OCHOBOU it (hOPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[IEHHOCTHBIX ~ OPUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3alUH
OMO0rMuecKoro o0pa3zoBaHusl.

CTpyKkTypupoBaHuEe COAEpKaHUS Yy4yeOHOro Marepuana B IMpPOrpaMMe IO
OMOJIOTUM OCYIIECTBJIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AlNK U
ABOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COJAEPKATENbHbIE TMHNUN: «bronorus kak Hayka. Metozsl
Hay4yHOro mo3HaHus», «KieTka kak Oumonormyeckas cucrema», «OpraHuszM Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHUpPay,
«IBOJIOUS KUBON NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp uzyuenus yueGHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE  OOYyYaIOUUMHCS  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO0 paHra H NPUOOPETEHHE YMEHHI
UCIIONB30BaTh ATH 3HAHMS ISl TPAMOTHBIX JCUCTBUNA B OTHOIICHHH OOBEKTOB
YKUBOM NPUPOJIBI U PELIEHUS PA3IMYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTMYECKHX TEOPHsX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYXKAIIHMX OCHOBOU
JUist (POPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX Hay4YHOT'O MO3HaHMsI, CTPOEHUHU, MHOI000Opa3uu U OCOOCHHOCTSIX >KHUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICOBAaHMUSIX B OMOJIOTHH,

dopmupoBaHUe y OOY4YAIOMIMXCS MO3HABATEIbHBIX, WHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLIECCE€ aHANIM3a JAaHHBIX O IYTSAX Pa3BUTHS B
OMOJIOTMM Hay4YHbIX B3IJISAOB, WACH M MOJIXOJOB K M3YYEHHUIO >KMBBIX CHCTEM
Pa3HOIO YPOBHS OpraHU3alUy;

CTAaHOBJIICHHE Yy oOydaromuxcsi oOweld KyJbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBSICHSITH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO
MUpa )KUBOW IPUPOJIBI HA OCHOBAHUY 3HAHUI U OIIBITA, OJIYYEHHBIX IPU U3YYECHUH
OHoJIoTNY;

dbopmupoBaHre y OOy4YarOIIMXCS YMEHUN WIUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHMA B MPAKTHUECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOoOMOTEXHOJIOTH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOCHUS dTHICCKUX
HOPM IpY IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAHWE IIEHHOCTH OWOJOTMYECKUX 3HAHMM [Jisi TOBBIIICHHS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPbI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU IS
OLICHKH MOCJIEACTBUN CBOEH JIESITEIBHOCTH IO OTHOLICHUIO K OKPYXKAIOUIEN Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAHHME M COOJIOJIEHUE Mep MNPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpennero ooOmero oOpa3oBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOISIIUM B
coctaB mpeaMeTHol o0nacTu «EcTecTBeHHO-Hay4HbIE PEAMETHI.



st u3ydeHus: 6MoJIoruy Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoauTcs 68 gacoB: B 10 knacce — 34 vaca (1 gac B Hexeno), B 11 kmacce — 34 gyaca
(1 gac B HememO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TIPABOM.
Ponb 6uosiornu B opMHUpOBaHUN COBPEMEHHOW HAy4YHOUH KapTHHBI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

MeTobl MO3HAHUS KUBOM TPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MepeHne, KiacCUpUKaIusa, MOACIUPOBAHUE, CTAaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOW TPUPOIBD.

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iIMUHBIX METOOB IpHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosioruu. Oinune
KHUBBIX CUCTEM OT HEOPTAaHUYECKON MTPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, IOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKUiT ), OMoCc(epHBIH.

JlemoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHBIC MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aIUU
KABOU IPUPOABDY.

O6opynoBanue: Mojesib MoJekyinl JIHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHThI. Bo/1a 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kierke. lloamepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHCIOTHI — MOHOMEpPBI OEJKOB.
He3ameHnmble U 3aMEHUMBIE aMUHOKUCIOTh. AMUHOKUCJIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOW MOJIEKYNbl (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.



depmeHTHI — Onosiornueckue katanuzatopbl. CTpoeHne QepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas cnenudpuuHocTs. Kodepmentsl. Burtamunbl. Otauums
(EepMEHTOB OT HEOPTAHUYECKUX KaTaU3aTOPOB.

YTIeBobl: MOHOCaXapu Ikl (TITFOK03a, pud03a U 1e30KCHpru003a), Iucaxapuabl
(caxaposa, JlakTo3a) W TonMcaxapuabl (KpaxMmal, TJHMKOTEH, IIeJUTI0JI03a).
buonornyeckue GpyHKIIMM yriIeBOI0B.

Jlunuael:  Tpurauuepuasl, docdhomunuael, crepouabl. [ uapoduibHO-
rupodobHbie  cBoiicTBa. buonornueckue Qynknuum aunuaoB. CpaBHeHUE
YIJ€BOJIOB, OEJIKOB U JUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xkucmortel: JHK wn PHK. Hykneornmsr — wmoHOMEpSI
HyKkJIenHoBbIX kucinoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenue u hyHKIIMH.

[{uTosnorus — Hayka o kietke. Kierounas Teopust — npumep B3anMOIEHCTBUS
uzei 1 PaxkToB B HAYYHOM MO3HAHUU. METO Il N3yUYeHUSI KICTKH.

Krerka kak nenoctHas xuBas cucrema. O01me npu3Haky KJIETOK: 3aMKHYTas
HapykHasg MemOpaHna, moJsekyiasl JIHK kak renermueckuid ammapar, cucrema
CUHTE3a Oelka.

Tunsl KIETOK: »yKapuoTHuUeckas M mpokapuotudeckas. OcoOeHHOCTH
CTpPOEHHUs MpoKapuoThyeckor KieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KIIETKA. (OCHOBHBIE OTJWYHUS PACTUTEIBHOW, >XUBOTHOW U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢byukuuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{lurornazma u eé
opranouipl. OnHOoMeMOpaHHble opraHouabl kieTku: JIIC, ammapart ['ombmxw,
mn30coMbl.  [loyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHAPHUH, TUIACTUIBL.
[IpoucxoxneHne MHUTOXOHJIpUN M 1actud. Buael mmactua. HememOpanHubie
OpraHouzbl KJIETKU: pPHUOOCOMBI, KJIETOYHBIN IIEHTp, LEHTPUOIHU, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEIIECTB B KJIETKE.

JlemoHcTpanum:

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

Hunarpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabnMlla XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «bruocunTes 6enkay», «CTpoeHre MOJIEKyIIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne MonexyIbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOEHHUE KUBOTHOU KIETKW»,
«CtpoeHue pacTUTENbHOU KIETKN», «CTpOeHUE NPOKAPUOTHUUYECKOM KIIETKUY,
«CtpoeHue siapa KIETKN», «YTIeBOAb», «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HaONIOACHUN, HM3MEpPEHUM, 3KCHEPUMEHTOB, MHKPOIIPENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHUATbHBIX KJIETOK.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
dbepMeHTOB (Ha IpUMEPE aMIJIa3hbl UJTH KaTanasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpOEHHS KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax U HxX
OTIMCAHUE.

Tema 4. 7/KuzHeneATeIbHOCTh KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
TUCCUMWISIIUS (PHEPTETUUECKU OOMEH) — JIB€ CTOPOHBI E€JUMHOI0 IIpoliecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPTUM B IMOHUMAHUU
MeTabou3Ma.

Tunbel oOMeHa BemecTB: aBTOTpOodHBIN U reTepoTpodHbIi. Poias hepmeHTOB
B OOMEHE BEIIECTB U NMPEBPALIEHUU JHEPTUU B KIIETKE.

®ortocunte3. CBeroBags u TemHoBas (a3bl (QorocuHTe3a. Peakuuu
¢porocunreza. IpdekTuBHOCTH (HOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JIJISl KUIHU
Ha 3emie. BausHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOINe OaKkTepuu. 3HAaUYeHUE XEMOCUHTe3a st
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJETKe. PacuiernieHue BelecTB, BbIACICHUE U
AKKyMYJUPOBAHME SHEPTUHU B KJIIETKE. DTarbl SHEpreTHueckoro oomena. ['nmukomnus.
bpoxenne u ero Buuabl. KuciopomHoe OKHCIEHME, WIA KIETOYHOE [bIXAHHE.
OxucnurensHoe GochopunupoBanre. IPHEKTUBHOCTh IHEPreTHIECKOTO OOMEHA.

Peakiuu MarpuuHoro cuHre3a. ['enernueckas wuHpopmamms u JIHK.
Peanuzanust renernueckodt mHbopManuu B KieTKe. ['€HEeTHYeCKUd KOJ U €ro
cBoiictBa. Tpanckpurnuus — marpuunbiii cuate3 PHK. Tpancnsauus — OuocunTes
Oenka. Otambl TpaHcuamuu. KoaupoBanwe aMuHOKHCIOT. Pons pubocom B
OnocuHTese Oernka.

Hexkiierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS W JKM3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3Hu pacteHmil, XUBOTHBIX ¥ YEIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummyHonedumnura yenoBeka (BUY) — Bo3oynurens CII/la.



OOpatHast ~ TpaHCKpumuus, peBepraza W uHTerpaza. lIpodunakruka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbos, 1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSY,
«JHepreTuyeckuii oOMen», «Xioporact», «Dorocunredy, «Ctpoenne JJHK»,
«Ctpoenue n QyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xkusHeHHBIN 1K1 Bupyca CIIN/]a,
o6aktepuodaray, «Pernmukarus JJHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHune KIeTKn», Moaeib cTpykTypsl JTHK.

Tema 5. Pa3MHo:KeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WU SKU3HEHHBIM MUK KieTku. MuTepdaza u MuUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HaOOp — KapUOTHIIL.
JIMTUIONHBI W TalJIOWJHBIA  XPOMOCOMHBIE ~ HaOOpbhl.  XPOMAaTHJBIL.
[{utonmornyeckne OCHOBbI PA3MHOXKEHUS MW HUHAWUBUAYAIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Ctaauu murtosa. lIpoieccel, nmpoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKniA CMBICI MUTO3A.

[Iporpammupyemas rubenb KIETKH — alonTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioynioe U nosoBoe. Buipl 6ecnonaoro
pa3MHOXXEHUS: JIeJICHWE HAJABOE, TIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuUe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHUE JIJIs CEeJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. [Ipomecchl, mpouCXoadIiMe Ha CTaausx Meio3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuii cmbicin u
3HAYEHUE MENO03a.

["ameTorenes — mporecc 0oOpa30BaHUSA TIOJIOBBIX KJIETOK Y J>KUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUA W sudHUKA. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30uj], SHIEKIeTKa) — CIIepMaTOreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHHS SUIEKJIETOK M CIepMaTo3ouaoB. OIUIOJ0TBOPEHHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOreHE3). OMOpPHOHAIbHOE pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisius, opraHorere3. [loctomOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TPsIMOE, HEMpsiMoe (JTMYMHOYHOE). BrusHue



cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButue pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTA/INM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmunplr u cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «JlBoiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTEHHiI», «BereraruBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne kietku Oakrtepuii», «CTpPOEHHE TMOJOBBIX KJIETOK,
«Ctpoenue xpomocoMbl», «Kietounsli nukny, «Pemmmkanus JJHK», «Mutos»,
«Meiio3y», «IIpsiMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIICKONUTAIOIINX U
yeaoBeKa», «OCHOBHBIC CTAJIMU OHTOI'CHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «Cnepmato3ounasl
MJICKOTIUTAIONIETOY, «SHIeKIIeTKa MIIEKONUTaroero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHasi MOJIENIb-alIUIuKauns «JleneHne KIeTKn», MOJEIb
JTHK, Mmozenb MeTada3zHoil XpOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 3. «HabmrogeHue MuTO3a B KJIE€TKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHme CTpPOCHHUS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjienCTBEHHOCTh H M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKU. MicTopus pa3BuThs reHETUKU. POk uTonoruu
U SMOpHOJIOTUM B CTAHOBJICHUW TE€HETUKHU. BKiag pOCCUUCKUX U 3apyOeiHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToabpl TeHeTUKU (THOPUIOIOTUYECKUH,
IIUTOTCHETUYECKUN, MOJEKYJIPHO-TeHETHUUECKUM). (OCHOBHBIE T'€HETHYECKHUE
MOHATHUS. [ eHeTHYecKass CHMBOJIMKA, UCTIOJIb3YEMAS B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MMPU3HAKOB, YCTaHOBJIECHHbIE . MeHenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH eIWHO-00pa3usi THOPHUIOB MEPBOTO
nokoJsieHus. [IpaBuino TOMUHUPOBAHUS. 3aKOH PaCUICIUICHUSI MPU3HAKOB. [ nmoresa
yuCTOTHI TaMeT. [1oJIHOE M HEMOTHOE IOMUHUPOBAHUE.

JurubpuaHoe  cKpenMBaHue. 3aKOH  HE3aBUCHMOIO  HACJeJIOBaHUS
npu3HaKoB.  lluTOreHeTHMYEeCKHEe  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBaHMS.
AHanuzupyrouiee ckpenmpanue. Mcnoab30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIpEIeIICHHsI TCHOTHITa OCOOH.

CuerieHHO€e HacaeaoBaHue mpu3HakoB. Pabora T. Moprana 1o cuernjieHHOMY
HacJIeIOBaHUIO TeHOB. HapyiieHue clenaeHust TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETHUECKHE KapThI.



['eneTuka nosia. XpoMOCOMHOE ONPEAEICHUE MOJa. AYyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['omoramerHele W rereporaMmeTHble opraHu3sMbl. HacnemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYNBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKALMOHHON U3MEHUYUBOCTU. BapuallmoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunu npusHaka. KoamdyecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHIMBOCTH.

HacnenctBenHasi, wiM TEHOTUIIMYECKAs, W3MEHYMBOCTh. KomMOMHaTHMBHas
M3MEHYUBOCTh. Melo3 M TMOJOBOM TpOIecC — OCHOBAa KOMOWHATHBHOM
U3MEHUYMUBOCTU. MyTanmoHHas n3aMeH4nBoCTh. Kitaccudukanus MyTamuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpU4MHBI MyTaluid. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSIA0OB B HACIeACTBEHHOU n3MeHnunBoct H. . BaBuiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKA: FeHEATOTHYECKUM, OIM3HEIOBBIN, ITUTOTEHETUYECKUN, OMOXUMHUYECKU,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENICIICHNE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHnbsle 3a00cBaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
00JIE3HM C HACJIEICTBEHHOH NpPeapacloiokKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue HW TreHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpWHIMIIBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(DUIAKTUKH U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJbTHUPOBAHUE. 3HAUCHHE MEIUITMHCKOU
TC€HETUKHU B MIPEIOTBPAIICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHCTpauu:

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

Tabnuibl 1 cxeMbl: « MOHOTHOPUIHOE CKPEIIMBAHKUE U €TOIIMTOTCHETHYECKAs

OCHOBa», «3aKOH pAaCLICIUICHHs M €ro ILMUTOTEHETHUYECKasi OCHOBa», «3aKOH
YUCTOTHI raMeT», «JIurubpuiHoe CKpelIuBaHUE,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpELIMBaHUsIY, «Metio3»,
«B3anmoAenucTBUE aJUICNIBHBIX TE€HOB», «l'€HETHYEeCKHWe KapThl PACTECHHI,
’KUBOTHBIX MU YeJIOBeKa», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACJeIOBaHUS,
CUEIUIEHHOrO0 ¢ Tmojom», «KapuoTtumsl dYenoBeka W KHUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY, «MoaudukanroHHas HW3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHast K3MEHYUBOCTHY.

O6opynoBanue: MoJeIU-aNIIUKau «MOHOTHOPUHOE CKpEITUBaHUCY,
«Hemonmunoe momuHupoBanue», «JurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl U MHKpormnpemnapaT «Jpo3zodunay (Hopma, MyTauuu
(opMBbI KpBUTEEB U OKPACKH Tena), repdapuii «I'opox moceBHOIM.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIAHOIO U
AUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKpPOTIPENIapaTax.

JlabopaTtopHas padota Ne 6. «3ydyenne MoauprKalMOHHON NU3MEHUYNBOCTH,
OCTPOCHHUE BAPUALIMOHHOTO PAJIa U BAPUALMOHHON KPUBO».

JlaGopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema /. Cenexkuus opranu3dMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HaykKa M IMPOILECC. 3apOKICHUE CENEKUUU U JOMECTHKAIUS.
VYyenue H. 1. BaBunoBa o eHTpax MPOUCXO0XKIECHUS U MHOTO00pa3usl KyJbTYpPHBIX
pactenuil. LIeHTpbl NponcxoKAeHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKUMU. MaccoBbli 1 UHAUBUYaJIbHbIA OTOOPHI B
CEJIEKIIMM pPACcTEHWHA M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOpOICTBEHHOE
CKpelmirBaHue — HHOpuauHr. Yucras nuHug. CKpelMBaHUE YHUCTBHIX JIMHUH.
I'ereposuc, nnu rudpuanHas cuina. HepoacTBeHHOe CKpellMBaHUE — ayTOPUAMHI.
Otpanénnas rudpuauzanus u e€ ycnexu. IcKyCcCTBEHHBI MyTareHe3 M MOJIy4eHHe
MOJIUTUTONAOB. J{OCTHIKEHHSI CENIEKIIUN PACTEHH, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTrexHosorus Kak OTpacib MNPOU3BOJCTBA. I'©€HHAsT WMH)KEHEpUS. OTalbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OPraHMW3MOB.

OKkojloruyeckre M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Hoptpetsr: H. K. BaBunos, 1. B. Muuypum, I'. /{. Kapneuenko, M. @.1BanoB.

Tabnuupl 1 cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS W MHOTOOOpaszus
KYJIbTYPHBIX pacTeHui», «llopoabl ToMalHUX KUBOTHBIX», «COpTa KyJIbTypPHBIX
pactenmity, «Otnanénnas rudpuau3anus», «Paboter akagemuka M. ®@. BanoBay,
«Ilomumnounus», «OO0BEKTHI OuOTeXHONOTUNY, «KJIeTouHblE KYJIBTYpHl U
KJIOHUpOBaHue», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHu€: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTCHUS.



JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl W JIOCTMIKEHHUS CEJIEKIMM PAcTeHUH WU
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTAHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEILHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00paTopuio
arpOyHHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTtBa 3BoMOUMU. [laneoHTosorMueckue: MocaeqoBaTENbHOCTD
HOSIBJICHUS. BHUJOB B THAJICOHTOJIOTMYECKOM JIETONUCH, MEpPeXOAHbe (OPMBI.
buoreorpaguyeckue: cxoacTBo U pazianuue ¢payH u (piaop MATEPUKOB U OCTPOBOB.

OMOpHONOrHYecKre: CXOACTBA W pasziuuus 3MOpPUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE,
PYIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMUYECKUX IyTell y Bcex
OpraHU3MOB.

OomonnoHHass teopuss Y. JlapBuna. Ilpenmocbuikm BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKyIIME CHJIbBI 3BOJIOUMU BUAOB 10 J[lapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneaEHHAss U3MEHYUBOCTD,
O0opp0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopust 3BoroIuHu (CTI) u e€ OCHOBHbBIE TTOJIOKEHHUS.

MuxkponsBosorus. [lomynsuus kak eAMHKUIIA BUAA U SBOTIOLHUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallmOHHBIN
Opouecc M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsiiiOHHBIE BOJIHBI U Jpeid
reHoB. M30inumst 1 Murpanus.

EctecTBenHbIii oTOOp — HampaBistonmii  ¢daktop sBoaonur. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtouuu. [Ipumepsl
MPUCIIOCOOJIEHHUI Y OpraHu3MoB. ApoMop(d03bl U UAHO-adalTal|H.

Bun wu BumooOpaszoBanume. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBoorusi. PopMbl  3BONIONUU:  (puiieTUYEcKas, JAMBEPreHTHas,
KOHBEpIreHTHasi, napamienbHas. HeoOpaTuMocTh 3BOITIOIUH.

[IpoucxoxeHne OT HeclenHaTn3UpOBaHHbIX MpenkoB. [Iporpeccupyromas
crenuanu3anusa. AJanTUBHAs pagualus.

JdeMoHCcCTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB PacTEHHII»,
«MHorooOpa3ue  mopoJ  KMBOTHBIX»,  «llomymauun»,  «MyTannoHHas
U3MEHYUBOCTB», «Apomopdosbl», «Wanmoagantauumy», «OO0ImIas aereHepanus»,
«/IBmxymme cunel sBomounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
HAOOp IUIONOB M ceMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MoJieJb «OCHOBHBIE HANpaBJICHUS SBOJIIONUN», 00bEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, KoiuieKuus «DopMbl COXPaHHOCTH
UCKOITAEMBIX JKMBOTHBIX W pacTeHUui», Mozenb ammumkanus «llepekpéct
XpOMOCOM», BIIAJKHBIE ITpenapatsl «PazButre HacekoMoroy», «Pa3Burture JArymsn»,
MuUKpornpenapar «/po3oduna» (Hopma, myTannu GopMbl KPbLIILEB U OKPACKHU TEJIA).

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHe BUIOB MO MOP(HOIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNeE U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4yHBI€ TPENCTABICHHUS O 3apOXACHMM XU3HHU. HayuHble runortessl
BO3HUKHOBEHUSl >KM3HM Ha 3emie: a0uoreHe3 M MNaHcrepMus. XUMHUYecKas
ABOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHWYECKUX BEILIECTB W3 HEOPraHUYECKUX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKON ABOIFOMU. HavansHble sTansl
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM M HMX 3BOJIOLHSL.
@opMHPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
mporepo3oiickas dpbl. [laneos3oiickas 2pa u €€ TEpPHOAb: KEeMOPUUCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30301cKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTrKa KJIMMaTa U TE€OJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMMA PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApoMop(do3bl y pacTeHHl H
XKUBOTHBIX. [losIBNIEHUE, paclBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpakeHue 3BOIOIUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPTaHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue mpeacTaBieHHi o
IPOUCXOKIECHUHA YeJNoBeKa. Meroasl u3ydeHus aHTpomnorene3a. CxoactBa H
pazIuyms 4esoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxymne  cuibl  ((pakTOphl)  aHTPOIOTEHE3a. Hacnencreennas
W3MEHYUBOCTh UM  €CTECTBEHHBIH o0TOOp. OOmecTBeHHBI 00pa3  KHU3HH,
U3TOTOBJIEHUE OPYJUN TPYAd, MBILLJICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIIOLMN YEJIOBEKA: aBCTPATIONUTEKH, YeToBEK
yMenbld, YenmoBek npsaMoxonsamui, YesnoBek HeaHAepTalbCKuM, YenoBek
pa3yMmHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, O00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpasuiickasi),  Herpo-aBCTpajouJiHas  (dKBaTOpUaibHAasi),  MOHTOJIOUHAS
(a3uarcko-amepukaHnckasi).  UepTel  MPUCTIOCOOIEHHOCTH  TPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSM CYyIIECTBOBaHUA. EJNMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®@. Pemau, JI. Ilactep, A. U. Onmapun, C. Mumnnep, I'. FOpn, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHne CONMHEUHOM CHUCTEMBI», «Pa3Burue
opraHudeckoro Mupay», «PacturenpHas kieTtka», <« OKHBOTHas  KJETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMa OPTraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOEHUS YEJOBEKA M YeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOTO 4YENOBEKa», «JIpeBHenmme moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HET0BEYECKUE PACHDY.

O6opynoBanue:  mynsku — «lIpoucxoxnenue — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKH WU
M300paKEeHHsI KaMEHHBIX OpYyAWA TEPBOOBITHOTO 4YeJoBeKa (KaMHH-YOMIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOrMYecKas Tabiuia, KoJweKus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Tpaktrueckast padota Ne 1. «M3yueHne nuckomaemMbIXx OCTaTKOB PACTEHUUN U
KUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcHsi «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHbII WIH KPAEBEAUYECKUI My3€il).

Tema 3. Opranu3mbl  OKpPY:Ka0UIIasi cpeaa.

DKoJOorus KaK HayKa. 3aJa4d U pa3aeibl SKOJOTUH. MeToAbl SKOJIOTUYECKUX
HCCIIE0BAHMM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropbl. Knaccudukamus SKOJIOTHUECKHX (PAKTOPOB:
abuoTnueckne, OWMOTUYECKME U AaHTPONOTeHHbIC. JIeHCTBHE HKOJIOTHYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

AlGuoTndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DOTONEPUOAN3M.
[IpucnocobneHusi oOpraHu3MOB K  JACHCTBUIO  aOUOTHYECKUX  (AKTOPOB.
buonornyeckne puTMsl.

buotnueckue gpakropsl. Buabl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIHAYECTBO, cUMOKMO3 U ero (opmel. [lapazutusm, koomnepanusi, MyTyaju3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEHUTpaIHU3M.
3HaueHne OMOTHMYECKHX B3aUMOJICHCTBUI Uil CYIIECTBOBAHUS OPraHU3MOB B
OPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKH mnomyssiuud. (OCHOBHBIE ITOKa3aTeld
MONYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHPOCT,
Murpanus. J[mHaMyuka 4uCI€HHOCTH MOIMYJISIUU U €€ peryssius.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnuuel u cxembl: kapta «IIpupomnsie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranusmoBy, «®oronepuoausm», «llonymdaium», «3aKOHOMEPHOCTH PpPOCTa
YUCJIEHHOCTU NONYJISIUUU UHPY30puu-Tyhenbkny, «llumesbie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlabopaTtopHas padota Ne 3. «Mopdosoruueckrne 0COOEHHOCTH PACTEHUHN M3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast pabora Ne 2. «[loacuét MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. CoolbuiecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasi,
NPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabsl-momuHanTtel. CBS3U B
ouorneHo3e.

Dkoyoruueckne cuctembl (d9kocucteMbl). [loHarne 00 »kocuctemMe u
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK HEPrUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3K0ocucTeMbl. [IuimieBsie ienu u cetu. OCHOBHBIE
MOKa3aTeI AKOCUCTEMBI: Omomacca, MPOMYKIHS. IDKOJOTHUYECKHE TMHUPAMHUJIBI:
MPOIYKIIUHA, YHUCICHHOCTH, Omomacchl. CBOHCTBA JKOCHUCTEM: YCTONYHBOCTD,
caMoperyJssinus, pazsurue. CyKieccusl.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHUCTEMA XBOWHOIO
WM IIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o 6mocdepe. I'panunipl, coctaB U CTPyKTypa
ouocheprl. JKupoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ100aNbHONM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTC€OXMMHUYECKUE LIUKJIIBI 3JIEMEHTOB (yriepoa,
azota). 30HATBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onochepe 3eMiu. AHTPOIIOIEeHHbIE U3MEHEHHS B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKUE TTPOOITIEMBI.

CocyiiecTBoBaHM€e IPUPOIBI U yesoBeyecTBa. CoxpaHeHue 6nopa3sHooOpaszus
KaKk OCHOBa YCTOMYMBOCTH Ouochepbl. OcCHOBa paIlMOHAILHOTO YIPaBICHUS
IPUPOAHBIMU PECYpCaMU U WX HCHOJb30BaHUE. J[oCTIKEeHHsT OUOJIOTHU U OXpaHa
MIPUPOJIBL.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr n cxembl: «llumessie nenu», «buolEHO3: cOCTaB U CTPYKTypay,
«IIpupongubie cooOmectBay, «llemu nuTaHus», «OKOJOTrHYECKas MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEeMa
XBOMHOTO  Jiecan, «buorneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOTIOTEHHBIC BO3ACHCTBUS HA IPUPOY», « BakHel e NCTOUYHUKU3Arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeliiasi coctapisitomias ouochepsi»,
«®DakTopel  nmerpamanuu  1ouBy»,  «llapHukKoBEIT  3ddekTy,  «DakTOpHI
PaAMOaKTUBHOTO 3arpsisHeHus Ouocheprr», «OO0mas cTpykTypa Omochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH OuochepsD,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT azora B Ipupoe.

O6opynoBanue: MoJeab-aniiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KOJIEKINH «bruoneHno3y, «Bpeaurenn BaxHEHIINX
CETHCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapuu U KOJUICKIIUU PACTEHUN U )KUBOTHBIX,
NpUHAJJISKAIINE K Pa3HbIM JKOJOTHMYECKHUM TpymnaM OHOTO BHJA,



Kpacnass kuura Poccuiickoit ®denepariuu, u300pakeHUS OXpaHSEMbIX BHIOB
pacTeHU U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHETO  OBLIEI'O
OBPA3OBAHUIA

Cornmacho ®I'OC COO, ycranaBiauBalTCs TpeOOBaHMUS K pe3yjbTaTam
OCBOCHMSI  OOydYaroUMMHUCA MPOrpaMM  CpPEIHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType IWMYHOCTHBIX PE3YJIbTATOB OCBOCHHS Npeamera «bHoJIorus»
BBIJICTICHBI CIICIYIONIUE COCTaBIIAIONIME: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpPE/ICNICHNUI0, Halu4yhe MOTHUBAIlMM K OOydYeHHUIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOCXKICHMHM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA PAa3BUTHUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYArOUIMXCS PYKOBOJICTBOBATHCS B CBOECH
JNEATEIPHOCTH [IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, IPUCYLIMMH CHUCTEME
Onosoruyeckoro o0pa3oBaHMsI, HAJUYME HKOJOTHYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3YyNBTATBI OCBOCHHUS IpeaMeTa «bHOJIOrus» JTOCTUTarOTCs B
€MHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JESATEIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI M CIIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3ULINY JINYHOCTHU, TATPUOTHU3MA, yBAKECHUS
K 3aKOHY M IPaBOMOPSIAKY, YEJIOBEKY TPYJla U CTapIIEMy MOKOJICHUIO, B3AUMHOTO
yBaKEHUsS, OEPEKHOTO0 OTHOUIECHUS K KYJbTYPHOMY HACIEIUI0O W TPaJAUIIMAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, NPUPOAE U OKPYKAIOIICH
cpene.

JInyHOCTHBIE pe3yabTaThl OCBOCHMS y4eOHoro mnpeaMera «buonorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TMO3UIKMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUCHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBA, pacUIMpeHUEe >KU3HEHHOTO
ONBbITA M OMbITA JIEITEIBHOCTH B MPOIECCE Peaar3allMi OCHOBHBIX HAIpPaBJICHUMN
BOCIIUTATEIIbHON AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocsi Kak aKkTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaXKEHUE 3aKOHA
Y MPABONOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATETLHOCTH IIPU CO3JaHUU YUEOHBIX
IPOEKTOB, pEIIeHHMH Y4YeOHbIX U TO3HABaTEJIbHBIX 3aJay, BbHINIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYUTHIBATh B CBOUX JICUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C pa3HbIMU YOCKACHUSAMU, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COLMAIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOTO BBINIOJHECHUS
yueOHBbIX, TO3HABaTEIbHBIX M HUCCJIEAOBATEIbCKUX 3a]lad, YBaXXUTEIBHOIO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB TIPU OOCYXKJIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEINBHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOM rpakJaHCKOM UIAECHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHou, ropaoctu
3a CBOM Kpal, CBOXO PoauHy, CBOW S3BIK M KYJBTYpPY, IPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MIPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCHUHUCKUX Y4YEHBIX B CTAHOBICHUE U
pa3BuTHE OHMOJIOTHM, TOHUMAHMS 3HA4YCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIYy)KeHUI0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAaHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O MPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUas ACTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,



MOHUMAaHUE SMOLKMOHATBHOTO BO3EUCTBUS KMUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAUECTBA TBOPUYECKON TUUHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbS U
AMOLUMOHAIBHOTO 0JIAr0ONOJyYusi:

MOHUMAaHUE U peau3alius 310pOBOro U 6e30macHoro 0opasa sKU3HU (310pOBOE
UTaHuE, COOJII0ICHNE TUTMEHUYECKHUX MPABHUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUA W OTHbIXa, peryisipHas ¢u3nyeckas aKTUBHOCTh), OEpeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHUS KCOOCTBEHHOMY (pU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE [EHHOCTH TpaBWil HWHAUBUAYATBHOTO W  KOJUIEKTUBHOIO
0€30macHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOUIUX 30POBBIO U YKU3HU JIOJICH;

OCO3HAHUE TOCJEICTBUNA U HEMPHUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYyAy, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYI0II00UE;
TOTOBHOCTh K aKTHBHOM JAESITEIbHOCTH TEXHOJIOIMUECKON M COLMAIbHOMN
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO

BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3iIndHbIM cdepaMm MpodhecCHOHATBHON AesTENbHOCTH, YMEHHE
coBepllaThb OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealru30BbIBATH
COOCTBEHHbBIE KU3HEHHbBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEW KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

IKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K IPUPO/JIE KAK MCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIUICHHE YPOBHS 3KOJOTHYECKOW KYyJbTYpbl: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIEHKM MX BO3MOXKHBIX TOCIEACTBUMA IS
OKpYXaroUen Cpebl;

OCO3HaHHUE TJI00aJBHOIO XapakTepa HKOJIOTMYECKUX MpoOieM M MyTed HX
pelIeHNUs;

CIOCOOHOCTH UCIOJIb30BATh MPUOOPETaeMble TP U3yUYEHUU OMOJIOTUN 3HAHUS
M yMEHUS TpU perieHuu  MpoOJeM, CBA3AaHHBIX C  palMOHAIbHBIM
OpPUPOAOIIONb30BaHUEM  (COONIOAEHME  TpaBWi  TOBEACHUS B MPUPOJE,
HamlpaBJIEHHBIX HAa COXpPAaHCHHE pPaBHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChephI);



aKTUBHOE HENIPUATHE IEUCTBUM, IPUHOCAILUX BPE OKPYKAOIIEH IPUPOIHON
cpele, YMEHHE IPOTHO3UPOBaTh HEOIArONPHUSATHBIE AKOJIOTMYECKUE MOCIEACTBUSA
MPEANPUHUMAEMBIX JIEUCTBUM U ITPENOTBPALIATh UX;

HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJOTNYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATECIIBHOM, KOMMYHMKAaTUBHOM M COLMATIbHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKON AESITEIBHOCTH 3KOJIOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJIMKYJIbTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYPHl KAaK CpPEICTBA
B3aMMOJICHCTBHS MEXY JIFOIBMU U IIO3HAHUS MUDA;

MOHMMaHWEe crhenuduKd OMOJIOTMM KaK HAayKd, OCO3HaHUsA €€ poju B
(OpMHpPOBAaHMU PALMOHATBHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IIEJOCTHOTO
IOpPEICTaBICHUA 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE NPUPOJIbI, YEJOBEKa U
oOmiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PEIIEHUU MpoliIeM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHON LMBWIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peuiaTb  PECypCcHble  MpOOJEeMbl  pPa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0OecrieyeHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJOTMUECKMX 3HAHUW B ILEIAX
MOBBIIICHUST OOLIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, (popmMupyemon
MIpU U3y4YE€HUH OMOJIOTHH;

NOHUMAHUE CYLUIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS U1 aHalu3a M
OOBSICHEHUSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOJANIMX B HEM H3MEHEHMH,
yMEHHUE JieJaTh OOOCHOBAHHBIC 3aKIIIOYEHHS HA OCHOBE HAy4HbIX (PAKTOB H
UMEIOIIUXCS JaHHBIX C LIeJIbIO MOJYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKHUE 3HAHUS JUIs
pelieHus npoOyieM B peabHbIX JKU3HEHHBIX CUTYalIUsAX;

OCO3HAHHWE LIEHHOCTHM HAY4YHOH JEATEIbHOCTH, FOTOBHOCTH OCYLIECTBISTh
IIPOEKTHYIO M HCCIIEN0BATENBCKYIO AESITENBHOCTh MHAMBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNIO0, K AaKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAHUN IO OHOJOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAUMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHSA, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YyHOM KapTUHBI MHUpa M cHeluduKy METOJO0B I[O3HAHMUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUsl, SIBJIICHUE, MPOIIECC,
CUCTEeMa, HAay4YHbIM (PaKT, MPUHIUI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHNe, HaOMI0AEeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCAJIbHBIE
yueOHble JehcTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATUBHBIC, PpETYJSTUBHBIC),
obecrneunBaronye GopMupoBaHue (HyHKIMOHATLHOUTPAMOTHOCTH U COIUATILHOM
KOMIIETEHIIUU 00yJaroIIUXCsl, ClIOCOOHOCTh 00YUaIOIIMXCSI UCIIOIb30BaTh

OCBOCHHbIE MEXIUCITUTUTHHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS W  yHHUBEpPCAlIbHbIE Yy4eOHbIE JCHCTBHS B
MO03HABATENLHOM M COLUANILHOM MPaKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHUS MPOrpPaMMBbI CpPEIHETrO O0OIIEero
00pa30BaHUsl JOJKHBI OTPaXKaTh:

OBaanenue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AEeCTBUAIMM:

1) 6a30oBbIe JJOTHYECKHE AEHCTBHUA:

CaMOCTOATENBbHO  (OPMYJIHMPOBATH W AKTyalU3upoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUK, 000OIICHHUS), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEpPHbIC MPU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ONPENAENATh LENMN MACSITeNbHOCTH, 3a/JaBas TapaMeTpbl W KPHUTEPUH UX
TOCTUKEHHSI, COOTHOCUTD PE3YyJIbTAaThl IEATEIHLHOCTH C MMOCTABICHHBIMHU LIEISIMHU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTMUECKHE paCCyXIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, II0
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PaccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKJTFOUCHHS,

NPUMEHATh  CXEMHO-MOJICNIbHBIE  CpeACTBA IS MPEICTABICHHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIIIEHUH B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOTO  poJa,  BBIIBICHHBIX B pa3IM4YHBIX
MH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabatrbiBaTh IUIaH PEIIEHUs MPOOJEMBbI ¢ YYETOM aHAJINM3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEajbHOTO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/IETh HaBbIKAMU Y4€OHO-HCCIIEA0BATEIbCKON U POEKTHOM E€ATEIbHOCTH,
HaBbIKaMH  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY IIOUCKY METOJIOB PEIIEHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJbI JEATENBHOCTH MO TMOJYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpEeTald, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EOHBIX
CUTyalUsIX, B TOM YHUCJIE TIPYU CO3AAHUN YUE€OHBIX U COIIMAIIBHBIX POEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMU MOHATUSAMH U METOJAMU;

CTaBUTh M (OpMYyJIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

BBISIBIIATh [IPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajJady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHUS], HAXOAUTh apPIYMEHTHI JUIsl JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PELLICHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE€ PEIICHHUS 3aJayd  pPe3yJIbTaThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATh 1EJICHANPABICHHbII MOMCK NEpeHoca CPEICTB U CIOCOOOB
JeMCTBUS B MPO(PECCHOHANIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO M MPAKTHYECKYIO O0JacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33a/1a4H, IOMYCKAIOIINE aJbTePHATUBHBIE PEIICHUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOM  juTeparype, OWOJOIMYECKUX CJIOBapsiX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHanu3upoBaTh



UH(GOPMAIIUIO PA3TUYHBIX BUIOB U (GOPM MPEICTABICHUS, KPUTHUECKU OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HEMNPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATHh Pa3IMYHbIE METO/bI IPU MOUCKE U
oTbope Ouosiornyeckor mHpopManu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3az1ay;

npuoOpeTaTh OIBIT HCIHOJb30BaHUsA WH(GOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMy  MpeacTaBICHUS
ounonorunueckor nHbopMauu (cxembl, rpaduKy, JUarpaMMbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEACTBAa IMpu padbore ¢
Ouonornueckod HH(OpMalMed: NPUMEHATh XHUMUYECKUE, (U3HUECKHE U
MaTeMaTUYeCKUe 3HAaKHM U CUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJ€Th  HAaBBIKAMU  pAaclO3HAaBaHMSA M 3alIUTBl  MH(pOpMaLuH,
MH(POPMAIIMOHHOM 0€3011aCHOCTH JINYHOCTH.

OBgiajeHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMY J1€ICTBHSIMH:

1) o01menne:

OCYILIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOre WM JUCKYCCHM IO CYHIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXXIACHHUS OTHOCHUTEIBHO BBIMOJHEHUS MpeiaraeMon
3aJla4M, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TO3HIMHA APYTUX YYaCTHUKOB
JIMajora Uil JUCKYCCHHM);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOILIEHUS, NOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CUTYallUi,
YMETb CMATYaTh KOH(QIUKTHI U BECTH NEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU COCOOAMHU OOIEHUA M B3aUMOJEWUCTBHS, TOHUMATh
HaMepeHUs JAPYTux JOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHsI C HCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSiITeJIbHOCThD:

NOHMMATh U MCIOJIBb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPH PEIICHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJCHCTBUS MPU pEHICHUH y4eOHOU 3a1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXJA0r0 4jieHa KOJUIEKTHBA;



MPUHAMATh LEIM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTbH U
KOOPJIHUHUPOBATh JEUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEUCTBUM,
pacrupeneNnaTh poid C y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM padOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0r0 y4aCTHUKA KOMAH/IbI B OOIIUINA
PE3yNbTAT MO Pa3paboTaHHBIM KPUTECPHUSIM,

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C TMO3UWLUHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUUYECKOE I[IOBEICHHE B Pa3JIMYHBIX
CUTYyalUsIX, IPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBJjiaieHne YHMBEPCAJIbHBIMY PeryJATUBHBIMH I€iCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJB30BaTh OWOJIOTMUECKUE 3HAHUS Ui BBIABJICHUS NOpoOJeM M HUX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpaTh Ha OCHOBE OWOJOTMYECKUX 3HAHUWU II€JIEBbIE M CMBICJIOBbBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaX MO OTHOLIEHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIILHYIO NIESITEIBbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEILHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENLHO COCTABJIATH IIJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeJIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKON ISPYIUIIUUA B
pPa3HBIX O00JIACTSIX 3HAHHM, IOCTOSHHO TIOBBINIATH CBOW OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JIESTEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABaTENbHOM  pedJeKCMHM  KaK  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX TPOIIECCOB, WX PE3YJIbTATOB H
OCHOBAHUM, UCIOIb30BaTh MPUEMBI pedJIEKCUU JJI OIIEHKH CUTYyalluH, BBHIOOpa
BEPHOI'O PEIICHHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBHl APYIMX IIPH AaHAJIU3E pe3yIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHE Cedsl M APyTruUX:

IPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPH aHAJIU3E€ pe3yJbTaTOB
NEATEIIbHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynpTaThl OcBoeHUs Mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
OPUMEHEHHUIO 3HAHUM B pa3jMUYHBIX Y4E€OHBIX CUTyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHble
pe3ynbTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOIO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHHMS, O BKIJIAJE POCCHUICKUX WU
3apyOEKHBIX  YYEHBIX-OMOJOTOB B pa3BUTHE Ouosornu, (YHKIIMOHAILHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHUE PACKpPbIBATH COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TMOHATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U IPEBPAILLIEHUE YHEPTUN),
romMeocTtas (camMoperyisius), YpPOBHEBas OpraHu3aius O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOIYKLINA), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTh OMOJOrMYecKHe Teopuu (KJIeTOYHasi, XPOMOCOMHas,
MyTallMOHHAsI, ILIEHTpaJbHasg JOrMa MOJEKyJsipHOW Ouosiorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LeHTpax MHOroooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. U. BaBunoBa), onpenensth rpaHUIlb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJAAMH HAYyYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB W SIBJIECHUM, OpraHU3alys W IPOBEICHHE
OMOJIOTUYECKOT0 SKCIEPUMEHTA, BBIIBM)KEHHE THIIOTE3bl, BBIABICHHE 3aBUCUMOCTU
MEXAY UCCIENYEMbIMU BETUYMHAMH, OOBSICHEHUE TMOJYYEHHBIX



pE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX IOHATUN, TEOPUU M 3aKOHOB, YMECHHE
JIe1aTh BBIBOJbI HA OCHOBAHUU TOJYYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IIPOKApHOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB U MPEBPAILEHUS PHEPTHUH B KJETKE, (OTOCHHTE3A,
IJJACTUYECKOTO W JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIWBHIYAJIbHOIO pPAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSAThH IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJIICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KHU3HU C IeNbl0 obecrieyeHus Oe30MacHOCTH CBOETO 370pPOBbS M 370POBbS
OKPY>KAIOIIUX JIOAEH, COOJIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY’KatoIen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU OuoI0rNn " OMOTEXHOJIOTMA  JUII  PalMOHAIBHOTO
MPUPOJONOIB30BAHMS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACIEJA0BAaHUE, COCTABIATH CXEMBI
MOHOTHMOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAclIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padOThl, COOJIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUUECKH OLEHUBATh U MHTEPHPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOr0  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAyYHbIE€ 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBAa MAacCOBOM MH(MOpPMAINK, HAYYHO-TIOMYJISIPHbIE
Marepuaibl), 3THUYECKHE AaCHeKThl COBPEMEHHBIX MCCIEIOBaHUNA B OWOJOTHUH,
MeAULIUHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE ITMCHbMEHHBIE W YCTHBIE COOOILEHUS,
000011ast OnooruuecKyr0 HHGOPMAIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPa M HAYYHOIO MHPOBO33PEHMS, O BKIJIAJE POCCHUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMM, (YHKIMOHAJIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE PACKPBIBATh CO/IEPKaHUE OMOIOTMYECKUX TEPMUHOB U TTOHSTHIL: BU/L,
MOMYJISILUS, TEHO(POH[, HBOJIOLHUS, IBWXKYIIUE CHIBI ((aKTOpbI) 3BOJIOLUH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHuE, SKOJIOTHUECKUE (aKTOPBI,



HKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, pEIYyLEeHTbl, I[eNd [HUTaHHUS,
AKOJIOTHYECKas MUpamMua, OnoreoreHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTUYECKUE TEOopur (PBOJIOLMOHHAs Teopusi Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOLUUM), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogpreBoro cxoactsa K. M. bapa, uepeoBanus riiaBHbIX HAPABJICHUA UITyTEH
sBommortuu A. H. CeBepiioBa, yuenus o 6uocdepe B. Y. Bepuaackoro), onpeaensTs
TPAHUIIB UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOIECCOB U SIBJICHWUW, OpraHU3allvs U TMPOBEACHHE
OHMOJIOTHYECKOr0 SKCIIEPUMEHTA, BBIIBUKCHHIE TUIIOTE3bI, BBIIBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE JIE1aTh BHIBOIBI
HA OCHOBAHUH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKA CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOIYJSUN, TMPOAYLUEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOEHHOCTHM TIPOLECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOIIEHHOCTU
OpPraHMU3MOB, JIEHCTBUSI SKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEpEeHOCca
BEILIECTB W IOTOKA BSHEPIMM B JKOCHUCTEMaxX, AHTPOIOICHHBbIX H3MEHEHHUI B
KOCHCTEMAx CBOEM MECTHOCTH, KPYTrOBOpPOTa BEIIECTB M OMOTCOXUMUUYECKUX
LIMKIJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUSA MPAKTUYECKUX PEIIEHUNA B MOBCEIHEBHOU
KU3HH C LeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pOBbsi M 30POBbS
OKPYXAIOIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
OPUPOJIHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHUKCHUM
COBPEMEHHOM OMOJIOTHH JIJIsl pALMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3J€MEHTapHble OMOJIOIMYECKUEe 33Jaud, COCTABIIATH CXEMBI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTaHMS ),

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuJIa MpU padoTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBIAOHAy4YHbIE€ 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MAacCOBOM MH(MOpPMAIMK, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJ00aJbHBIE  JKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHbMEHHBIE W YCTHBIE COOOILIEHUS,
00001mast 6rnoyIorudecKyr0 HHGOPMAIMIO U3 HECKOJbLKMX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHSITUIHBIN anmapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Koan4yecTBO 4acos DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabubie | IlpakTuueckue (uidpp )
NpOrpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnnorexa [JOK
! brosorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI M UX OpraHu3arus 1 bubnnorexa [IOK
p . https://m.edsoo.ru/7f41¢c292
bubnuorexa [JOK
X i 1
3 MMUYECKUHN COCTaB M CTPOCHUE KICTKU 8 https://m.edsoo.ru/7fA16292
bubnnorexa [JOK
4 PKu3HeneATENEHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkKEeHME U MTHIUBHYAIBHOE PA3BUTHE 5 1 bubmmnoreka [JOK
OpraHu3MoOB https://m.edso00.ru/7f41c292
5 HacnencTBeHHOCTH U I3MEHUYUBOCTD 8 15 bu6nuorexa [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuus oprann3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmorexa [IOK
8 Peseperoe Bpems 1 https://m.edso0.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
1 IBOMOUHOHHAS OHONOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnmnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > L https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka [IOK
> Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3y4yeHHsl = oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmnorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «cnonp30BaHue Pa3INIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOJOTUYECKIX OOBEKTOBY
3 buonoruueckue cucTeMsl, MPOIECCHI 1 bubnmnoreka [JOK
U X U3Y4YCHHE https://m.eds00.ru/863e6564
4 XuMH4yecKui coctaB KieTku. Boga u 1 bubmmorexa [JOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6nuorexa [IOK
5 b . 1
e, COCTaB 1 CTpOCHHE benkos https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmuoreka [IOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(bepMEeHTOB (Ha TpUMepe aMHIIA3hI
WJIM KaTamas3bl)»
b K
7 Yrneroasl. JIunuast 1 no/morexa [0

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nmmoreka [IOK

8 Hywrentosbie kuciotsl. AT® https://m.edso00.ru/863e6d5¢c
9 Hcropus u meTonsl n3y4eHus bubnuoreka [IOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KieTka kak 1iejocTHast )KuBast
cucreMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHUs KIETOK Bu6motreka [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax v ux
OTTUCAHUE»
bubnnorexa [JOK
12 OOMeH BemecTB Wik METaboIN3M https://m.eds00.ru/863e766¢
bu6mmoteka [IOK
13 Porocntes. XemocHnres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 dnepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIIeTKU. [{eneHue
kjeTku. Muro3. JlabopaTopHas BuGmorexa LOK
15 pabota Ne 3 «HaOmoneHue MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3s Oenka. Peakmms but6mmorexa [IOK
MaTpPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpascasnus — Guocknres benia https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl KU3HU — bubmuoreka [IOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bubmuorexa [JOK

19 DopMBI pa3sMHOKEHHS OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHUE MOJTOBBIX
KJ1eToK. OMI010TBOPEHHUE.
21 JlaboparopHuas padora Ne 4 05 bubnmoreka [JOK
«M3y4eHue cTpoeHus OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
29 WNunuBuayansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnmnoreka [JOK
HacjlaeACTBEHHOCTHU U U3MEHUYUBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 HpI/I3HaKO]I;). Mouorubpuisoe bubmioreia LIOK
https://m.eds00.ru/863e8878
CKpEIIUBaHKE
UrHOpHUIHOE CKpELMBaHuE. 3aKOH
25 fllez.aBHiHi[oro H;::J'II:,HOBaHI/ISI bubmmorexa [JOK
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JJabopaTopnas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnmoreka [JOK
MOHOTHOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBbI HA
TOTOBBIX MUKpPOITperapaTax»
27 I'eneruka mona. HacnenoBanue bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMIPU3HAKOB, CCIIJICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menunBocTh. HenacnencTreeHHas
W3MEHYHBOCTh. JIJabopaTopHas

pabota Ne 6. Mzyuenue bubnmoreka [JOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO PsJia U
BApUALIMOHHON KPUBO»
HacnencrBeHHas N3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnmoreka [JOK
«AHanu3 MyTanuil y 1po30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIapaTax
bubmuorexa [JOK
30 Peneriia wenosexa 1 https://m.edsoo.ru/863e8d78
PesepBuslit ypok. O6006111€HNE 10
31 teme «HacnencTtBeHHOCTH U 1
W3MEHYHBOCTH OPTAHU3MOBY
bu6mmoteka [IOK
32 (Cenekiiusl Kak Hayka i powece 1 https://m.eds00.ru/863e9214
33 MeTo bl U IOCTHKEHUS CeNTeKIINHU 1 bu6mmoteka [IOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHonorus kak oTpacib 1 bubnmnoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOIbI €€ U3YUCHUS 1 bubmmorexa [JOK
t A v https://m.edso0o.ru/863ea20e
2 Hcropust pa3BUTHS NPEICTaBICHUN 1 bubnmnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOSBOIIOMA https://m.edso0o.ru/863e9cle
[Monmynsmus Kak 37eMeHTapHas
€IMHUIIA BUJA U SBOJIIOLIUH.
4 JII;60 jTo Hﬂas[ abora Jil['o 1 1 0.5 brbmorexa [JOK
PATOPHAL P B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OIOTUUECKOMY KPUTEPHIO»
5 JIBrKyIue cuitbl (37€MEeHTapHbIE 1 bubmuorexa [JOK
(baKTOpHI) IBOIIOLIUH https://m.edsoo.ru/863e9dad
bu6nuorexa [JOK
6 E i 0TO 1
CTCCTBEHHEIF OTOOP H ero (opMEI https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
- BU000pazoBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepar»
3 Hanpasnenus u nytu 1 bubmuoreka [IOK

MaKpO3BOJOIIUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeobOpaTtumocTs 3BOIIOITUH

Ucrtopus xxu3Hu Ha 3emiie U METOIbI

10 .
e€ U3yueHus

11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButure x)u3HM Ha 3eMJie TI0 IpaM U bubnmoreka [JOK
neproaaM https://m.edsoo.ru/863eathe
OCHOBHBIE 3Tallbl HBOJIOLUH
PACTUTENBHOIO ¥ dKMBOTHOI'O MUpA.

13 [IpakTuyeckas padora Ne 1 05 bu6nuoreka [IOK
«3y4yeHne ucKomaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHui U )KUBOTHBIX B
KOJUIEKLIHSAX»

14 CoBpeMeHHas cucreMa bubnmnoreka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e

bu6nuorexa [JOK

15 DBOJIIOIHS YeTIOBEKa (aAHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c

16 JIBrokymiue cuibl (pakTopsl) bubnmnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaANH BOJIOIAU
4esI0BeKa

18 Yenoseueckue packl U IPUPOIHbIE bu6muoreka [IOK
aJanTaluy YeJoBeKa https://m.edso0.ru/863eaea?
Peseprubrit ypok. O60011eHIE TIO

19 TeMe «BO3HMKHOBEHME U pa3BUTHE
JKU3HU Ha 3emiie»

20 DKoIorus Kak HayKa

21 Cpenpl OOUTaHHS U YKOJIOTUYECKUE bubmuorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbuoTtnueckue GpakTopsl.
JlaGopaTopHnas paborta Ne 3.
«Moponoruaeckne 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubamorexa LHOK
https://m.edsoo.ru/863eb10e
obutanusny. JlaboparopHas pabota
No 4. «BnusiHME cBeTa Ha POCT U
Pa3BHUTHE YEPEHKOB KOJICYCa)
bubmuorexa [JOK
23 brommieckue paxTopet https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomynsiuun. [Ipaktuueckas pabora
24 Ne 2 «ITonmcuér muroTHOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHumn»
o5 CooOriecTBa OpraHu3MoOB — bubnmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENU YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubnmorera [TOK
. https://m.edso0.ru/863eb5fa
CaoiictBa 3kocucreM. Cykneccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 Buocdepa — rnobanbHas bu6muoreka [{IOK
JKOCUCTEMa 3eMIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiin 1
33 CocyniecTBOBaHUE PUPOIBI U 1 bubnmoreka [JOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHblii ypok. O0001I€HNE TEMBI
34 «Coo011ecTBa 1 3KOJIOrHYECKHE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

[TPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PyonoB u ap. buonorus. 10 kiacc
(6a30BbIl ypoBeHB). — M: IIpocBenienue
B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PyonoB u ap. buonorus. 11 kmacc
(6a30BbIl ypoBeHB). — M: IIpocBerienue

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeTtoanueckue MaTepuaibl
https://prosv.ru/subject/biology.html

bubmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajeMuu
Munnpocsemenus Poccun
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11

Pocculickas 35ekTpoHHAas mIKoJa
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajieMuu
Munnpocseienus Poccun
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11

Poccuiickas anekTpoHHas mkoa
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/



https://prosv.ru/subject/biology.html
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
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