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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yueOHomy npenmety "buonorus" (nanee - 6MOIOTHS) HA YPOBHE CPEIHETO
obmiero odbpaszoBanus pazpaborana Ha ocHoBe DegepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O6 obOpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenmuu mnpenoiaBaHus
yueOHoro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmbl
BOCTIMTAHUS.

VYueOnsii npenMer «buomorus» yriay6naéaHoro ypoBHS usyudeHus (10—11 kimacchn)
SIBIIICTCS. OJJHUM W3 KOMITOHEHTOB IpeIMETHOW 00nacTi «EcTecTBeHHO-HAyYHBIE TPEIMETHD).
Cornacno mnonoxkenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMEThI, HM3y4aeMble Ha
yriyOJaEHHOM YPOBHE, SIBIISTIOTCS criocoOoM muddepeHnuanuu o0y4YeHusl Ha YPOBHE CPEIHETro
obmiero o0pa3oBaHUs M MPHU3BaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIMM, CpeTHUM NPO(ECCHOHATBLHBIM M BBICIIMM OOpa3oBaHuEM. B To ke Bpems
KaX/IbI M3 ATHX y4eOHBIX MPEIMETOB JO0JDKEH OBITh OPHEHTHPOBAH HA MPHOPHUTETHOE PEUICHNE
00pa30BaTeNbHBIX, BOCIIUTATENLHBIX U PAa3BUBAIOIIMX 3334, CBS3aHHBIX C MpodOopUeHTAIHeH
oOydaromuxcs ¥ CTHUMYJIHMPOBAHHUEM HHTEpeca K KOHKPETHOM OO0JacTM HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OwWoJIoTHel, MEIUIMHOW, SKOJOTHEH, TCUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma mo yuebHomy npeamery "buosorus” naér mpeactaBiieHHE O LENH U 3a/1adax
n3y4eHus yueOHoro npeamera «bruosorus» Ha yriryoJ€HHOM ypOBHE, ONpeAeseT 00s3aTenbHOoe
(VHBapuaHTHOE) TMpEAMETHOE COJAEpXkKaHHe, €ro CTPYKTYpHpOBaHHE IO paslesiaM U TeMmaw,
pacnpeziesieHue 1o KjiaccaM, peKOMEHAyeT MOCe0BaTeIbHOCTh U3yUYeHUsl yueOHOro MaTepurasa
C y4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMMe mo OHONOTHH pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS,
Onmaromaps 4eMy IpPOCMAaTpUBAETCs  HANpaBIEHHOCTh Ha  TOCIEAyIOUlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWW, OPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, 3KOJOTUUYECKOTO MBIIUICHHS, IPEACTABICHUN O 30pOBOM 00pa3e >KU3HM, Ha
BOCITUTAHHWE OEPEKHOTO OTHOIICHHUS K OKpYyXalomeld NpupoAHOW cpeme. B mporpamme mo
OMOJIOTHM TaKXe IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peaau3aluu
tpeboBanuit ®PI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, METAIpPEIMETHBIM U IPEIMETHBIM
pe3ynbrataM oOydeHHs M B (OPMHUPOBAHMM OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHON
JESITeNFHOCTH OOYYaIoNMXCsS 0 OCBOSHHUIO COICpX aHHs OHOJOTHYECKOro OOpa3oBaHHS Ha
YpPOBHE CpeHero 001ero oopazoBaHusl.

VYueOusblii npeamer «buosiorus» Ha ypoBHE cpeAHEro oOIIero oOpa3oBaHUsS 3aBeplIacT
Ouonornueckoe oOpa3oBaHUE B IMIKOJE U OPUEHTUPOBAH HA pacIIMpEeHUE U YriryOieHne 3HaHUH
oOydJarommxcsi O JKUBOW TMPHUPOJIE, OCHOBAX MOJICKYJSIPHOH H KJIETOYHOW OWOJIOTHH,
SMOpHUOJIOTUN U OMOJOTHHM Pa3BUTHSI, T€HETHKH, CEJIEKIIMHU, OMOTEXHOJIOTHH, 3BOJIIOIMOHHOTO
yUEHUS U SKOJIOTHUH.

N3yyenne yuebHOro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K TOCIEAYIOUIeMy HOJIYYEHUIO OHOIOrHYeckoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHEero MpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKHX 3HAHHWM, MOJYYEHHBIX MPU H3YYEHHH OOYyUaIOLUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKHUX pa3/eloB OHOJOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpazoBanmsi, B 10—11 kmaccax 3T 3HAHUS MMOTYYalOT pa3BUTHE. Tak, pacUIupeHbl U YIITyOICHBI
OMOJIOrMYecKre 3HAHUS O PACTeHMSIX, JKUBOTHBIX, Ipubax, OakTepHsX, OpraHu3Me 4YeJOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX >KWU3HU, JOTMOJHUTEIHHO BKJIIOUEHBI OHUOJOTMYECKHE CBEICHUS



IIPUKJIAJHOTO M TOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayouero Beidbopa npodeccun. BosmoxkHa Taxkke MHTErpanys OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSAMH, TOTYYEHHBIMU 00YUYaAIOMIMMUCS NPU W3YUYEHUH (PU3UKU, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mpenmMery "buomorus" otpaxkaer cHUCTEMHO-
YPOBHEBBIM M HBOJIIOIMMOHHBIA MOAXOMABI K H3ydeHHUIo Ouojoruu. COriacHO UM, HU3Yy4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHHU3aluH,
SBOJIIOIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHeHHs OHOJOTHYECKOro pa3HOO0Opasus
wiaHeTsl. Tak, B 10 Kiacce H3ydaroTCsi OCHOBBI MOJICKYJSAPHOM M KIETOYHOH OuoJIoruu,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU M CEJIEKIIUHU, OMOTEXHOJIOTHH U CHHTETUYECKON
OMOJIOTHH, aKTYaJH3UPYIOTCS 3HAHUS OOydJarommxcsi 1mo OOTaHUKE, 300JI0THH, aHATOMMHU,
¢dbusmonorun venoBeka. B 11 kiacce m3ydaroTCsi SBOJIOIMOHHOE YYEHUE, OCHOBBI SKOJOTUU U
ydeHue o ouocdepe.

VYueOupiii mnpeamer «buonorus» npu3BaH OOECHEUYUTH OCBOCHHE OO0YYarOIIUMUCS
OMOJIOTHMYECKUX TEOpUH M 3aKOHOB, HJAEH, MNPUHIMIIOB M TMpPaBWI, JEXKAIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOM KAapTHHBI MHpPA, 3HAHUA O CTPOCHHMH, MHOTOOOpa3uu M
0COOEHHOCTSIX KJICTKH, OpraHM3Ma, MOIMYJIAIUN, OHOLIEHO3a, JKOCHCTEMBI, O BBLIAIOLINXCS
HAy4YHBIX JOCTH)KEHMSX, COBPEMEHHBIX HCCIIEJJOBAHUAX B OHOJIOTMH, MPUKIAJAHBIX AaCIEKTax
Ouonorndeckux 3HaHWHA. [ pa3BUTHS W MOJAEp)KaHUS WHTEpeca OO0yJaroImuXxcs K OMOJIOTHH
HapsIly CO 3HAYUTENbHBIM 00bEMOM TEOPETUUECKOr0 MaTepuaia B COJAEP>KaHUU MPOTrPAMMBI 110
OMOJIOTUH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAHOBJICHUS W Pa3BUTHS TOW WM WHOM
o0nacTu OMOIIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PELICHHE BaKHEUIIUX
OMOJIOTHUECKUX M 9KOJOTHYECKHUX MPOOIIeM.

Henr wn3yyenuss ydeOHoro mnpeamera «buosorms» Ha yriay0néHHOM ypoBHe —
OBJIaJIeHUE O0YYalOIUMHUCSA 3HAHUSAMHU O CTPYKTYpPHO-(YHKIHMOHAJIBHON OpPraHU3aIlMH >KUBBIX
CHCTEM Pa3HOT0 paHra W MpPHOOpPETeHHWE YMEHHMH HCIONB30BAaTh 3TH 3HAHUS B (YOPMHUPOBAHUU
UHTEpeca K ONpeleNéHHONM 005acTH Mpo(ecCHOHATbHOM  JeATENIbHOCTH, CBSA3aHHON C
OWoJyoruel, WM K BBHIOOPY YYEOHOro 3aBeleHHUs IS TPOJOJKEHHUS OHOJOTHYECKOTO
oOpazoBaHws.

JocTrxenne neaum usydeHusi ydeOHoro mpeamera «buosorusp» Ha yriay0JéHHOM
YPOBHe 00ecreYnBaeTCs pelieHueM CJIeyIUMX 3a1a4:

OCBOCHHE OOYYAIOIIMMHUCS  CHUCTEMbl OHOJIOTMUECKHMX 3HAaHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIHUAX, TMIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M IpaBHJaXx,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOEHHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTHYECKMX CHCTeM (KJIETKA, OPTaHU3M, MOIYJISIHS, BUJI,
OunoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICIOBAHMIX B
OMOJIOTHH;

O3HAKOMJIEHHE  OOydYarmoIIMXcsi €  METOJAaMHU  TO3HAHHUA  JKMBOW  MPUPOIBL:
UCCIIEIOBATENFCKUMU METOAaMH OMOJIOTMUYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU OUOJIOTHH,
SMOPHOJIOTUU ¥ OMOJIOTUU PA3BUTHSI, TEHETUKU M CEJIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH,  TAJCOHTOJIOTUH, SKOJOTMH); METOJAaMH  CAMOCTOSITEJIBHOIO  MPOBEACHUS
OMOJIOTUYECKUX HCCIIEOBAaHUN B JIa0OpaTOpuM W B Mpupoae (HAOIIOACHUE, H3MEpEeHHE,
9KCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBIIaJIeHHE OOYYaIOUIUMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HAaXOAWUTh, aHAIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHYECKYIO NH(OPMAILINIO; TIOJIB30BATHCS OMOJOTHYECKOW TEPMUHOIOTHEN U
CUMBOJIMKON; yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJNOTMM U  COIHUAIBHO-



SKOHOMHUYECKUMHU M DIKOJIOTHUYECKUMHU MPOOJIeMaMU YeJIOBEUYECTBA; OIEHUBATH TOCIE/ICTBUS
CBOCH [NEATETHHOCTH 10 OTHOIICHHWIO K OKPYKAIOUIeW NPUPOJHON cpele, COOCTBEHHOMY
3M0POBBI0O M 3[I0POBBIO  OKPYKAIOMIMX JIIOJIeH; OOOCHOBBIBATH M COOJIOAATH  MeEpHI
MpoPMITAKTUKA WHOEKITMOHHBIX 3a00J€BaHNMA, TIPaBUJIa TIOBEACHUS B MPUPOJE U OOECIeUeHUs
0€30MMacHOCTH COOCTBEHHOM >KM3HECATSIIBHOCTH B UPE3BBIYAWHBIX CUTYAIUAX MPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAay4HBIE OTKPBITHS B 001acTu
OHOJIOTHU;

pa3BUTHE y O0YYAIOMINXCS WHTEIUIEKTYyallbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAaKOMCTBA C BBIJAIONIMMHCS OTKPBITUSAMU W COBPEMEHHBIMU HCCJIEIOBAHUSMHU B OHOIIOTHH,
pemaeMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OHWOJIOTUYECKOTO HWCCIIEAOBAHMS, TPOBEICHHS
IKCIIEPUMEHTATBHBIX ~ HCCIICIOBAHUM, pEMICHUS OWOJOTHYECKUX 3a7ad, MOJCIUPOBAHUS
OMOJIOTUYECKUX OOBEKTOB M MPOIECCOB;

BOCIIMUTAHHE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHS K JKMBOH IPHPOJEC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHUECKOH, Te€HEeTHYECKOM
IPaMOTHOCTH, OOIel KyJbTyphl MOBEACHUS B MPUPOJE; MHTETPAllMd €CTECTBEHHO-HAYUHBIX
3HAHUI;

nproOpeTeHne 00yJarOIUMUCS KOMIIETEHTHOCTH B PAIlHOHAIBHOM MPUPOAOIIOIE30BAHUN
(cobmroieHne mpaBWJ MOBEACHUS B MPUPOJE, OXpaHbl BHUAOB, AKOCHCTEM, OHochepsl),
COXpAaHEHWU COOCTBEHHOTO 3JIOPOBBSI M 3JI0OPOBBS OKPYXKAIOMIMX JIO/EH (COONMOaeHus Mep
npopmIakTUKu  3a0oJeBaHM, oOecrieueHre  O€30MaCHOCTH  KU3HENEATCIbHOCTH B
YpEe3BBIYANHBIX CUTYAITUAX MTPUPOJTHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCIIOIh30BAHUS
OMOJIOTHYECKUX 3HAHUHN M YMEHUI B MOBCETHEBHON KU3HU;

CO3/IaHME€ YCJIOBUH JJii OCO3HAaHHOTO BBIOOpa OOYyYAIOIIMMHCS WHAMBUAYAIbHON
00pa3oBaTeNbHONM  TPACKTOPHUH, CIIOCOOCTBYIOIIEH TMOCIEAYIOUEeMy Mpo(ecCHOHATBHOMY
CaMOOTPEIEIICHNI0, B COOTBETCTBUU C HHIUBUAYaJbHBIMA HMHTEpPECAMH M TMOTPEOHOCTSIMU
peruoHa.

MECTO NPEIMETA B YYEBHOM IIVIAHE

OOmiee yuCcIO YacoB, OTBEJICHHBIX HAa H3yueHHE OWOJOTMM Ha YriIyOJIEHHOM YpOBHE
cpennero obmiero oOpa3zoBanus, coctaBisier 204 udaca: B 10 xmacce — 102 gaca (3 yaca B
Hezeno), B 11 knacce — 102 vaca (3 yaca B Hezento).

OTO6op opraHu3anMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHUs OHOJIOTHH
OCYIIECTBIISIETCS C YUETOM CHENM(HUKH ero COIAepKaHUs M HANPABICHHOCTH Ha TPOJOJIKCHUE
OMOJIOTUYecKOro 00pa30BaHUsI B OPraHU3aIUSAX CPEIHEro MPOo(ecCHOHAIBHOTO W BBICIIETO
oOpazoBaHws.

OO0s3aTenbHBIM yCIOBUEM NpU OOY4YEeHHUH OMOJOTHM Ha YIIyOJIEHHOM YPOBHE SIBIISETCS
NpoBe/ieHue Tab0paTOPHBIX U MPAKTHUECKUX paldoT.

YyeOHUKH:
Beicorkas JI. B., JIpivmur I'. M., Pysunckuii A. O. u ap./Ilox pen. Lllymuoro B. K.,
Hemvuuna M. M.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa

CoBpemeHHass OMOJIOTHSI — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku W u3ydaemble UMH mpoOiembl. DyHAamMeHTaldbHbIC, NPUKIATHBIE U
MOVUCKOBBIE HAYYHBIE UCCIICAOBAHMS B OMOJIOTHH.

3HayeHne OWOJOTMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouosnorueil. 3HaueHue OWOJIOTMH B MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKa: MEIULHHE, CEJIbCKOM XO3SMCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJBI.

JdeMoHcTpanumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apsei, I
Mennensb, B. W. Bepuanckuii, WU. Il. IlaBno, M. M. MeunukoB, H. U. Basumos, H. B.
Tumodees-Pecorckuit, [[xx. Yorcon, @. Kpuk, JI. K. benses.

TaGnuuel u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMu», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M HX U3yYeHHE

XKuBble cuctembl Kak mpeaMeT u3ydeHust 6uosoruu. CBoHCTBaA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIOXHOCTb M YHOPSJOYEHHOCTH
CTPYKTYpBlL,  OTKPBITOCTb, = CaMOOpraHu3alusi, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
M3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHM3aluy >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHBINM, TKAHEBBIN,
OpraHU3MEHHBIH, MOIYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUH),
ounocdepusiit. [Iporeccsl, MPOUCXOAAIINE B KHUBBIX cucTeMax. OCHOBHBIE NMPHU3HAKH JKUBOTO.
XKuznp kak ¢opma cymiecTBoBaHUs MaTepuu. Hayku, nzydaromue *UBble CUCTEMBl Ha pa3HBIX
YPOBHSIX OpraHHU3aLUN.

N3yuenne xuBbIX cucteM. Mertoasl Omonornyeckod Hayku. HaOmromenue, m3MepeHue,
JKCIIEPUMEHT, CUCTeMaTu3alus, MertaaHanu3. lloHsTHE O 3aBUCUMONI M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. Hynesas
runote3a. [ToHsTHe BEIOOPKHU U €€ TOCTOBepHOCTh. Pa3zdpoc B Ouonornyeckux gaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJyYEHHBIX pe3ysibTaToB. [IpMunHBI MCKaXXEHUs PE3YJIbTaTOB SKCIIEPHUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuupr u cxembl: «OCHOBHbIE NPU3HAKH JKU3HW», «bHoJIOrMueckue cucreMbh»,
«CBoMCTBa )KMBON MaTtepum», «YpOBHH OpraHU3allMK KUBOHU MPUPOIb», « CTpOEeHUE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBl OpPraHOB  YEJIOBEUYECKOTO  OpraHu3May,
«buoreonienosy, «buocdepa», «MeToabl U3YUEHUS KUBOM IPUPOABD.

ObopynoBanue: 1aboparopHoe 000pyIOBaHUE IS POBEACHUS HAOIIOICHUN, H3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuE pa3iIMUHBIX METOAOB IPU H3YyUYEHUHU KUBBIX
CUCTEM.

Tema 3. buosiorusi KieTku



Knerka — cTpykTypHO-(YHKIMOHAJIbHAS €JUHULA >KUBOTO. VICTOpHUS OTKPBITUS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS] COBPEMEHHON KJIETOYHOU TEOpUH.

Mertoapl MOJIEKYJISPHOM W KJIETOYHOM OWOJIOTHH: MHUKPOCKOMHS, Xpomatorpadus,
anekTpodopes, MeTroa  MEUeHbIX aToMoB, JauddepeHuanibHOoe  EeHTPUGYyTHPOBAHUE,
KyJIbTUBHUPOBAHUE KJIETOK. M3yueHue (DUKCUPOBAHHBIX KiemoK. DIEKTPOHHAasT MHUKPOCKOIHS.
Kounghoxanvnasn muxpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdeMoHcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIN MHKpockom», «Mcropus
Pa3BUTHUS METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHMKpPOCKON, MHKpPOIpENnaparbl PAacTUTENbHBIX, HUBOTHBIX U
OaKTepHATBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHHe METOIOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anekTpodopes, muddepennmansaoe nenTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIbTPaMHUKPOdJIeMeHThl. Boga u €€ poib
KaK pacTBOPHUTENS, peareHTa, ydacTHe B CTPYKTYPHUPOBAaHUHU KIETKH, TEIIOPETYJIALNH.
MunepanbHble BELIeCTBa KIETKH, UX Ouosorndeckas posib. Posib KATHOHOB U @aHMOHOB B KJIETKE.

Oprannyeckue BeliecTBa KJIETKH. buomorndeckue noaumepsl. benkn. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpyKkTypbl OenkoBod Mojekyibl. IlepBuunas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpHuHas, TpeTWyHasi, 4yeTBepTHYHAs CTPYKTypbl. Jlenatyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIMn 6enKkoB. [lpuonui.

VYraeBoasl. MoHOcaxapuabl, AWCaxapuibl, OJMrocaxapuibl M monucaxapuisl. OOmuit
IUIaH CTPOEHUs M (U3MKO-XMMHMUYECKHE CBOMCTBa YriieBojoB. buonormdeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlumuasl.  TmapoduneHO-THApOdOOHBIE  cBoiictBa.  Kmaccudukamumss — mummmaos.
Tpurnunepunbl, Gocoaumnuasl, BOCKH, cTepouibl. buomornueckune Gynkiuu munuaoB. Oomue
CBOMCTBa OHMOJOrMYECKHMX MeMOpaH — TeKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunoseie kucnotel. JJHK u PHK. Ctpoenue HykIeMHOBBIX KUCIOT. HykieoTuupbl.
[Mpunmun kommnementapuoctu. IIpasuno Yapradda. Crpykrypa IAHK — nBoiiHas cnmpais.
Mecronaxoxaenue u 6uonornuyeckue ¢pynkuuu JHK. Buast PHK. @ynkunu PHK B knetke.

Crpoenne momnekynsl AT®. Makposprudeckue cBsizu B Mosekysne AT®. buonornyeckue
¢yakimun  AT®. BoccraHOBIEHHBIE TIEPEHOCUMKH, UX (YHKIIMU B KIETKe. /[pyeue
HyKaeo3uompugocgamol (HTD). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHass Ouomorusi: OMOXMMHUYECKHEe W OMOPU3NYECKHE HCCIEIOBAaHUSA COCTaBa U
MPOCTPAHCTBEHHONW CTPYKTYphl OHOMONCKYN. Modenuposanue cmpykmypol u QyHKyuil
Ouomonexyn u ux komniekcos. Komnviomepnwitl Ouzaun u OpeaHuyecKull cunmes 6UOMONEKY U
UX HenpuUpPOOHbIX AHATI0208.

JdeMoHcTpanun

IToptpersr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEXUBOW IPUPOIEY,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.



Tabmuuel u cxemsl: «Ilepuoandeckass TabiuIa XUMHUYECKHUX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJIEKYJbl OelKay,
«CTpyKTyphl OETKOBOWH MOJEKYNIb», «CTpoeHHE MOJEKYJl yrieBoaoB», «CTpoeHHe MOJIEKYI
munuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJieKysibl ATDy.

O6opynoBaHue: XUMUYECKasl IOCYJ1a M 000pyI0BaHHE.

JlaGopaTopHas pa6ora «O6HapykeHue OeIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlaGopatopHas pabora «lccinenoBaHue HYKJICHMHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

Tumer kneTok: sykapuoTHUecKas W mpokapuorndeckas. CTpyKTypHO-(YHKIHMOHAIbHbIE
00pa3oBaHMsI KIICTKH.

CtpoeHne MpOKapUOTHYECKOW KieTkh. KieTouHnas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOeHHS TeTepoTpodHON M aBTOTPO(HOIN NMPOKapHOTHYECKUX KIIETOK. MecTo u
POJIb MPOKAPHUOT B OMOLIEHO3AX.

Crpoenue u (QyHKIMOHMPOBAHUE dYKapHOTHUYECKOW KieTkH. [Ilnmazmartuyeckas memOpaHa
(mnazmanemma). CrTpykTypa IIa3MaTh4eckoii MeMmOpaHbl. TpaHCHOPT BemIECTB 4Yepe3
TUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (nuddysus, odneruénHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts MemOpanbl. Pabora
HaTpUH-KaJIUeBOro Hacoca. DHIOIMTO3: MMHOIUTO3, (paronnto3. Dk3ounTto3. Kinerounas creHka.
CtpykTypa v QyHKIIMH KJIETOYHON CTEHKH pPAaCTEHUH, TpUOOB.

[utomnasma. I{uro3zone. I{urockener. [IBmkeHue muToruia3Mbl. OpraHowabl KIETKH.
OnHomeMOpaHHBIE OpraHOMbl KJIEeTKU: 3HAoMmIa3MaTudeckas cetb (OIIC), anmapat [Nombmxu,
JM30COMBI, UX CTpOeHHE U (PyHKIUH. B3auMOCBsI3b OJHOMEMOpaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TpaHyJSIpHOTO peTukyinyma. Mexanusm wuanpasnenus oeixoe 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTe3  KJIeTOYHBIX  MeMOpaH. ['mankuii  (arpaHyJisipHbIT)
sHIOIUIa3MaTHYeCKui peTukyinyM. CexperopHast (GyHKIms amnmapara [ombmku. Moougurayus
benxoe 6 annapame I onvosxcu. Copmuposka benxoé 6 annapame I onvodcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbix kieTok. Kierounsiit cok. Typrop.

[TomryaBTOHOMHBIE OpPTraHOWIBI KJIETKH: MUTOXOHIPUHU, IIAcTUibl. [lpoucxooarcoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepexckosckuu, JI. Mapaynuc). CTpoeHue u
GYHKIMHM MHUTOXOHIpUH W T1wuacTHi. IlepBUuHBIE, BTOPUYHBIE M CJIOXHbBIE IJIACTUABI
(OTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICHIMX
pacTeHun.

HememOpanusie opranouasl kinetkun CtpoeHne ¥ (QYHKINA HEMEMOpaHHBIX OPraHOWIOB
KIeTku. Pubocombl.  Ilpomesicymounvie  guramenmol. MuxpopunamMeHTel. Axmunogvle
Mukpogpunamenmol. MBIILIEUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Knerounsiii mnentrp. CTpoeHHe U JBHKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. LlenTpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
mukpompybouxkamu. Momophvie 6enxu.

Snpo. OOonouka siapa, XpOMaTUH, KapuorwiazMma, SIPHIIIKH, UX CTPOCHHE U (YHKIIHU.
SnepHblii 6enkoBbIi MaTpukc. [IpocTpaHCcTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMaThHa — TUCTOHBL. J{uHamuka s0epHou
obonouku 8 mumo3se. foepuwviii mpancnopm.

Knerounele  BkmtoueHus.  CpaBHHMTENbHas  XapaKTePUCTUKA  KJIETOK  JyKapuoT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpaunu



IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuupl u cxembl: «CTpoeHHE DYKApUOTHYECKOM KiIeTkn», «CTpoeHHE MKUBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KieTKn», « CTpoeHne MUTOXOHIApUMY», «SAnpoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KHUBOTHBIX
KJIETOK, MUKpPOTIpenapaTbl 0aKTepUalIbHbBIX KIETOK.

JlabopaTopnasi pa6ora «/3ydeHue cTpoeHUs KIETOK Pa3iIMuHbIX OPTraHU3MOBY.

IIpakTHyeckas padora «/3ydeHne CBOUCTB KIIETOYHOH MEMOpPaHBI».

JlabopaTopnasi padora «lccnenoBaHue miazMonM3a U JAEMIa3MOJIN3a B PaCTUTENIBHBIX
KIIETKaxX».

IIpakTuyeckas padora «l3ydyeHne ABMKEHUS LUTOIMIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpAallleHNe YJHEPIUH B KJIeTKe

AccuMmIISIIUg U TUCCUMIIISALIMS — JBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BeIecTB:
aBTOTpOo(pHBIE ¥  reTepoTpodHBIA. YyacTHe KHCIOpoAa B  OOMEHHBIX TpoIleccax.
OHepreTuueckoe obOecrneuenue kietku: mnpeBpamenue ATdD B 0OMEHHBIX Tpolleccax.
@depMeHTAaTHBHBIN XapakTep peakuuil KIETOYHOro Mmeraboim3ma. DepMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHusM jedctBui. Kodepmentsl. Orianuust (pepMEHTOB OT HEOPraHUYECKHUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3INUHBIX (PaKTOPOB.

[lepBu4HBII CHUHTE3 OPraHMYECKUX BEMIECTB B KIEeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueeHnvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHNbL
peaxkyuonHoz2o yermpa. Ponb xjopormnactoB B mpoiecce (oTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoovixanue, Cs, Cy. u CAM-munvi ¢pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(pULUpYIOIINE
OakTepuu, kene300aKTeprn, cepobaKkTepruu, BOJOPOIHbIE OaKTepruu. 3HAUCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buibl OpokeHus. [IpoayKTbl OpoKeHHS M MX HCIOJIb30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTh OMOTEXHOJOTMH W BO30YyIHUTETH
0ose3Heil.

AspoOHBIE OpraHu3Mbl. JTambl JHEpreTudeckoro oobmena. [loAroToBUTENbHBIN STat.
['mukonu3 — 6ecKUCIOPOAHOE paCHICTNICHUE TIFOKO3HI.

buosiornyeckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHue. POinb MUTOXOHIIpUK B Ipoleccax
Ouonornueckoro okucienus. Lluknuueckue peakuuu. OkuciaurenbHoe (GochopuiupoBaHHeE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BENIECTB Tepea  aHadPOOHBIM.
O} heKTUBHOCTD YHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanumn

IToprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpr 1 cxembl: «DoTOCHHTE3», «DHEpreTudeckuit oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MHKPOCKOI, 000PYIOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKpPOIPENIapaToB.

JladopaTopnasi pabGora «M3yueHne KaTaIUTHYECKOW aKTMBHOCTH (epMEeHTOB (Ha
MpUMepe aMHJIa3bl WM KaTanasbl)y.



JlabopaTopnasi pa6ora «M3yueHne (QEpMEHTATHBHOTO pACHICTIICHHUS TEPOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopnasi pa6oTa «CpaBHEHHUE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHUE TTPOLIECCOB OPOIKEHUS U TBIXAHUS.

Tema 7. HacieacrBeHHasi MH(pOpMalUs U peau3anus eé B KiIeTKe

Peaknuu marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOTO
cuHTe3a. Peanmsanms HacnencTBeHHONM wuH(opmanmu. ['eHeTHueckud Ko, €ro CBOMCTBA.
Tpanckpunuus — matpuusslii cuaTe3 PHK. IlpuHIuNBEl TpaHCKpUIILIKMU: KOMIUIEMEHTAPHOCTD,
aHTHUIAPAJJIEIBHOCTh, aCUMMETpUUHOCTb. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucmsiust u e€ stamel. Yuactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocunresa 6enka. KonupoBanne aMuHOKHCIIOT. Poiik pubocom B OnocuHTE3e OenKa.

Coepemennvie npedcmasnenus o cmpoeHuu cenog. OpraHuzays TeHoMa y MPOKapuoT U
9yKapuoT. Perynsiusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (. XKakoO, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2eHog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaiust o0OMEHHBIX MPOLEcCcoB B KieTke. KieTouHslit romeocTas.

Bupychel — HeklleTouHble ()OPMBI KU3HU U OOIUTaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. sKuzmnemnwviti yuxn JHK-codepoicawux
supycos, PHK-cooepowcawux supycos, bakmepuogazos. Obpamnas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycubie 3aboneBaHus uenoBeka, JKUBOTHbIX, pacrenui. CIINJ, COVID-19,
collMajbHbIE U MEIULIUHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmecpayus u ananuz donvuiux maccusos («bigdata») cmpykmypnuix
ouonocuueckux oaumnvix. Hanomexmonocuu 6 oOuonoecuu u meouyure. Ilpocpammupyemvlie
@ynxyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuupr u  cxembl: «buocunTes Oenka», «['eHeTmueckuit kom», «Bupych,
«bakTepruodarny.

IIpakTuyeckas padora «Co3naHue MOJIETN BUPYCA».

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKHA

Knerounslii nuki, ero mepuoisl u perymsous. Matepdaza u muro3. OcobeHHOCTH
MpoILIeCCOB, MpoTekaromux B uHTepase. [loaroroBka kineTku k AeneHuto. [IpecuHreTndyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMH M TOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) MEepUOJIbI
uHTEpQa3HI.

Marpuunbii  cunre3 JHK — pemmkaums. Ilpunnunsr — permmkamuu — JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUMIApPaUIEIbHOCTh. MexXaHU3M
perummkaunn  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Tenmomepsl U Tenomepasa.
XPOMOCOMHBIN Ha0Op KJIETKH — KapHOTUN. JMIUIOMAHBINA M TaluIOWAHBIH HAaOOpPHI XPOMOCOM.
I'omonornyneie XpoMocoMsbl. [10710BbIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguM MHUTO3a M MPOUCXOASAIIME B HUX NHpoLecchl. THIIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HaueHHE MUTO3A.

Perynsiiust mutoTmyeckoro 1mukia kietku. [IporpamMmmupyemasi kjiaeTouHass THOeTb —
anomnTo3.



Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAIBbHAS TeHOMUKA. Mexanusmbl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lfugpposasn knemxa» — buounghopmamuyecxkue
Mooenu YHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpaunu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «Mutos», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpenaparsl: «MHTO3 B KJIETKax KOpemika
JTyKay.

JlabopaTopnasi pabora «/3ydeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas padora «Habmonenne muro3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoenune u pyHKUNH OPraHN3MOB

buonornueckoe  pasHooOpaszue  opraHu3MoB.  OTHOKJIETOYHBIC,  KOJOHHAIbHBIC,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3HEAEATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuw,
apxeu, OJIHOKJIETOYHbIE TPUObI, OJJHOKJIETOUHBIE BOJOPOCIHH, Apyrue npoTucThl. KonoHuamsHbIe
OpPTraHU3MBI.

B3anMocBA3p 4acTell MHOTOKJIIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, IOKPOBHAS,
MIPOBOAsIIAs, OCHOBHasA, MexaHHueckas. OCOOEHHOCTH CTPOEHMsS, QYHKIMHA M pPacloIOKEHUs
TKaHEW B OpraHax pacTECHHUI.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUOBl JKMBOTHBIX TKaHEH: AIUTENIHANIbHAS,
COeMHUTENbHAs!, MblleyHast, HepBHas. OCOOCHHOCTH CTPOEHHs, (YHKUMH U paCIONOKEHUSI
TKAaHEW B OpraHax »KMBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHbIE U T€HEpaTUBHbBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesoBeka. DyHKIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Tenma opranusmoB. Kapkac pactenuil. CkeneTbl  OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIN 1 BHYyTpeHHUH ckeneT. CTpoeHUe U TUIBI COSUHEHUS
KOCTEM.

JIBw>keHre OopraHu3MoB. JIBMKEeHHE OJHOKJIETOUHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, DPECHHYHOE. J[BMJKEHHME MHOIOKJIETOUHBIX pACTEHUI: TpPONM3MBlI U HACTHH.
JIBI>KEeHHE MHOTOKJICTOUYHBIX )KMBOTHBIX U YEJIOBEKA: MbllIeyHas cucteMa. Peduekc. CkenerHble
MBIIIIIBI X UX paboTa.

IIutanue opranusmos. IloriouieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHussMU. [IuTaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE NUIIEBAapEHUE.
[Iutanne MO3BOHOYHBIX XUBOTHBIX. OTHENbl MUIIEBApUTENbHOrO TpakTa. [luineBapurenabHbIe
xenesbl. [InieBapurensHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. J(pixanue xuBoTHBIX. Auddy3us ra3os uepes3
noBepxHOCTh KieTku. KoxkHoe apixanue. [lpixarenbHasi moBepxHOCTh. XKabepHoe U nErouHoe
AbpIxaHue. J[pIXaHWe NO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLUOHHOE YCIIO)KHEHHE
CTpOEHMsI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cucTema dYeiloBeka. MexaHu3M
BEHTHJISIIIMH JIETKUX Y TITUI] ¥ MIIEKONUTAIONINX. Perynsaims npixanus. J[pixateabHble 00bEMBI.

TpaHcriOpT BeIIECTB Yy OpraHu3MOB. TpaHCHIOpPTHBIE CHUCTEMBI pacTeHUd. TpaHcmopT
BEUIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHOocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpAIIICHUsI.  DBOJIIOLMOHHBIE  YCIOKHEHHS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perymsmusi.

Beinenenne y opraHusMmoB. Beigenenue y pacreHuil. BblneneHue 'y KUBOTHBIX.
CoxpartutenbHble Bakyonu. Opranbl  BblgesneHus. @PunbTpaunus, cekpeuuss U oOpaTHOe
BCachIBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BhlJeNeHUs. CBA3b MOJIOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTEMaMH. BplneneHue y MO3BOHOYHBIX >KMBOTHBIX M ueioBeka. lloukn.
Crpoenue u GpyHKIIMOHUpOBaHHE HeppoHa. OOpa3oBaHNE MOYH Y YeNIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crmopbl Oakrepuil u
LMCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa naccuBHOM 1
XUMHAYECKON 3a1uThl. DUTOHIIMIEL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOHBIE. 3alIUTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema denoBeka. KIeTOUHBIE W TyMOpaldbHBIA HWMMYHHUTET.
Bpoxnéuusii ¥ nmpuoOpeTéHHBIM  cnenuduueckuii UMMyHHUTET. Teopus KIOHAIbHO-
cenextuBHoro umMmynurera (I1. Opnux, ®@. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3moB. Posb Bpo)kIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxxuMocTh M perynsuus y OpraHu3MOB. Pa3apaXumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs M peryisinust y pacteHuil. PocroBele BeliecTBa M HX
3HAYCHHUE.

HepBHast cucrema u pediexTopHas peryssiius y >KUBOTHBIX. HepBHas cucrtema u eé
OTHENBbl. ODBOJIONUOHHOE YCJIOXHEHHE CTPOCHMS HEPBHOM CUCTEMBI Yy >KMBOTHBIX. OTHEINbI
TOJIOBHOTO MO3ra NMO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast peryisnuss ¥ SHIOKPHHHAs CUCTEMA JKUBOTHBIX M u4esoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBUE TOpPMOHOB. B3aMMOCBA3b HEpPBHOU H
SHJIOKpPUHHOH cucteM. ['unoranamo-runoduzapHas cucrema.

JdeMoHcTpanun

IToprper: U. I1. I1aBnoB.

Tabmuuel m cxembl: «OIHOKIIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE BOJIOPOCIH,
«baktepun», «lIpocreimmey», «Opranbl [BETKOBBIX pacTeHHi», «CHUCTEMBI OpPraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HAaceKOMbIX», «TKaHU pacTeHMID,
«KopueBble cucremel», «CrtpoeHue ctelns», «CTpoeHHe JIHUCTOBOM IIacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uyenoBeka», «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/pixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MbpblmeyHas cuctemar,
«BpimenurenpHas cucrema», «DHIOKPUHHAS cucTeMay, «CTpoeHHe MBIMIb, «MMyHUTETY,
«KumeunomnonocTtasiey, «CxemMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KHUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHHE IUIaHApUN», «BHYTpeHHEE CTPOCHHE NOXKIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHass cuctema nrTun», «HepBHass cuctemMa MIIEKONHTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Pediuekcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPENapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTsl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMA HACEKOMBIX, UIVIOKOXKHX, KUBbBIE
AK3EMIUIAPBI KOMHATHBIX PacTEeHHH, repOapu pacTeHH pa3HBIX OT/EINIOB, BIIAYKHbBIE TperapaThl
KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJIJIEKIIUN OCCIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyloBaHUE U1 JE€MOHCTPAlMM IIOYBEHHOTO UM BO3AYIIHOIO MHTaHHUA pacCTeHHUH,
paciieruieHust Kpaxmaina U OelIKoB T1oj JIeHCTBHEM (EepMEHTOB, O0O0OpyJIOBaHHME IUIf



JEMOHCTPALIUU OIBITOB 10 U3MEPEHHUIO KU3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUN, MOJIEH FOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHell pacTeHUID.

JlaGopaTtopHas padora «/3yueHue TkaHei )KUBOTHBIX».

JlaGopaTropnas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHoXeHMe U pa3BUTHE OPTaHU3MOB

@dopMBbl pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe (BKItoYasi BEreTaTUBHOE) U MOJI0BOE. Buibl
0€ecroJIoro pa3sMHOKEHU: IOYKOBAaHUE, CIOPYJISILHUS, (parMeHTaIMs, KIOHUPOBaHHE.

[TonoBoe pasmHoxkeHue. IlonmoBeie kieTku, uiau ramersl. Meio3. Cranuu Meiiosa.
IToBenenune xpomocoMm B Menose. Kpoccunrosep. buonorndecknii CMbICI MeW03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBBIE  Kese3bl.
OO6pa3oBanue W pa3BUTHE TOJIOBBIX KJeTOK. CrepmaTtoreHe3 W ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmogoTBOpeHrne U 3MOPUOHATIBHOE Pa3BUTHE >XKUBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHs — HayKa O Pa3BUTUHU
opranu3moB. Mopgoeenes — 00na uz 2nagnvix npodiem smopuonoeuu. Konyenyus mopghoecenos
u mooenu mopgoeeneza. Ctanuu sMOproreHe3a )KMBOTHBIX (Ha MpUMepe JIATYIKH). J{pobieHue.
Tunsr npoGnenus. Jemepmunuposannoe u Hedepmunuposarnoe opobaenue. bracmyna, munol
onacmyn. OCOOEHHOCTH APOOJIEHUS MIIEKOMHUTAIOMINX. 3apOJbIIIEBble JUCTKU (TacTPyJIALN).
3aknaJKka OpraHOB M TKaHEW U3 3apoJbIIIEBBIX JHCTKOB. B3auMHOe BiMsHUME YacTel
pasBuBarolIerocs 3apojsimia (3MOpHOHaNbHAs WHAYKIMS). 3akjiaJka IUlaHa CTPOCHUs
KUBOTHOTO KaK pe3yJbTal HEpPapXUYECKUX B3aMMOJCUCTBMM TIeHOB. DBimsHue Ha
SMOPHOHATIFHOE PA3BUTUE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIEH Cpe/Ibl.

Poct u pasButue xuBoTHBIX. llocTamMOpuonansHbI mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. PasButme ¢ Meramopdo3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOrO U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunsl pocta >KUBOTHBIX. MDaKTOphl PEryJsUM pOCTa KUBOTHBIX U denoBeka. Craauu
MOCTAMOPHUOHAILHOTO PAa3BUTHUS y JKMBOTHBIX M uesioBeka. [lepuonbl OHTOreHe3a 4YeloBeKa.
Crapenue u cMepTh Kak OMOJIOTUYECKUE TTPOIECCHI.

PasmHoxenne u paszBurue pactenuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukine pacreHuil. OOpaszoBaHue crop B Iporecce MeiHo3a. [‘ameroreHes y pacTeHH.
OmnofgoTBOpEHNE M pPa3BUTUE PACTUTEIBHBIX OPraHu3MoOB. JIBOWHOE OIIOOTBOPEHHE Yy
LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJISILUU OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanumn

IToprpersr: C. I'. HaBamun, X. [lInemasn.

Tabmumpr 1 cxembl: «BeretatnBHOe pa3MHOXKeHHE», « TUIBI OECIONIOr0 pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJIaMUIOMOHaIb», «Pa3MHOXeHME 3BriIeHB», «Pa3MHOXEHHE THUIPBIY,
«Metlio3», «Xpomocombl», «Il'amerorenes», «CTpoeHHe SHLIEKIETKM W CIIEpMaTO30Uaa»,
«OcHOBHBIE CcTaauu OHTOreHesa», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHEe Malickoro
Kyka», «Passurue capanum», «Pa3Butue narymkn», «/IBOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX
pactenuit», «CTpoeHrne CEeMsSH OJHOJOJBHBIX W JIBYJIOJBHBIX PacTE€HUID», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbl», <OKWM3HEHHBIM [HMKI MXa», <OKW3HEHHBIM MK ManopOTHUKAY,
«KM3HEHHBIN TUKII COCHBD.



Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl SMIEKIETOK U CIIEPMaTO30H 0B,
Mozenb «L{uKT pa3BUTHS JIATYIIKIY.

JladbopaTtopnasi pabGora «l3yueHue CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparaxy.

IIpakTnueckass padora «BpIsBIIeHME TPU3HAKOB CXOJCTBA 3aPOABIINICH MO3BOHOYHBIX
KUBOTHBIX.

JlaGopaTtopnas padora «CTpoeHrEe OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHHsS M pa3BUTHS T'€HETHKH Kak Hayku. PabGoter I'. Menpens, I'. ne
@®puza, T. Moprana. Posnb oredecTBEHHbIX Y4YE€HBIX B pa3BuUTHM TeHetuku. Pabotsr H. K.
Konsrosa, H. . BaBunosa, A. H. Benozepckoro, I'. . Kapneuenko, FO. A. ®ununuenxo, H. B.
TumodeeBa-Pecosckoro.

OcCHOBHbIE TE€HETUYECKHE MOHATUS U CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE
T€Hbl, aJbTEPHATHUBHbIE NPHU3HAKH, JIOMUHAHTHBI W PELECCUBHBI MPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4uUcTas JTUHUS, THOPHIbI, TeHOTHMN, (eHOoTUn. OCHOBHBIE METOJAbl T'€HETHUKH:
TUOPUIOTIOTHYECKUH, TUTOIOTUIECKHA, MOJIEKYJIISIPHO-T€HETHUECKHUH.

JdeMoHcTpanun

[Toptpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konxsnos, H. 1. Basunos, A. H.
benosepckwit, I'. 1. Kaprieuenko, HO. A. ®unumnuaenko, H. B. Tumodeer-PecoBckwid.

Tabmuip! u cxembl: «MeTobl TeHETUKI», «CXEMBbI CKpEIUBaHU.

JladopaTopnasi padora «/[po3odmia kak 00bEKT TCHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBoiii 3axkon Menaens — 3akoH eAUHOOOpa3us
ruOpuaoB mepBoro nokosneHus. IlpaBuno pomuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
pacuienyieHus npu3HakoB. [{uromornueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBanus. [ umnoresa
YHCTOTHI T'AMET.

AHanuzupyrolee  ckpemmuBaHue.  [IpoMeXyTOUHBIH ~ XapakTep  HacjeIOBaHUS.
Paciienienue npu3HaKkoB NIPU HEMIOJIHOM JOMUHUPOBAaHUU.
JurnbpunHoe ckpeuuBanue. Tpetuit 3akoH MeHzaenss — 3aKOH HE3aBHUCHMOIO

HaCJIeTOBaHMsI MPU3HAKOB. L[uTomornueckre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHMS.

CueruieHHOe HacienaoBaHue npu3HakoB. Paboter T. Moprana. CreruieHHOe Hacae0BaHUE
TE€HOB, HAPYLIEHUE CLETUICHUS MEXKIY F'€eHaMH. XPOMOCOMHAsl TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBIH MEXaHU3M OINPEIEICHHsS 1Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M rereporaMeTHblii moj. ['eHeTudeckas CTpyKTypa IOJOBBIX
xpomocoM. HacnenoBanne npr3HaKkoB, CHETIEHHBIX C IMTOJIOM.

l'enotun kak nenoctHas cucrema. l[lmeloTponus — MHOXKECTBEHHOE JCHCTBHE TeEHA.
MHOK€eCTBEHHbIN ajuieu3M. B3auMoaeicTBue HeaulelbHbIX TEeHOB. KoMIIEeMEeHTapHOCTD.
Onucras. [lonumepusi.

['eneTnueckuii KOHTPOJb pa3BUTHUS PACTEHUM, >KUBOTHBIX M YEJOBEKA, a TaKXKe
(U3HONOTHYECKUX TIPOIIECCOB, TIOBENCHUS W KOTHUTUBHBIX (yHkuuid. ['eHeTmdeckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBHS «XO3MWH — Mapa3uT» U «XO3iUH —
MUKpoOHOM». ['eHeTHUeCKHe acTieKThl KOHTPOJISl ¥ U3MEHEHUS] HACJIEJICTBEHHON NMH(OpMANUU B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdemoHcTpaunu

[Toptpetsr: I'. Mennens, T. Mopras.



Tabmuuer u cxemsl: «IlepBblif U BTOpoii 3akoHbl Menaens», «Tperuit 3akoH MeHens»,
«AHanu3upylollee ckpenyBanue», «HenomHoe nomuHupoBanue», « ClienjaeHHOE Hacae10BaHue
MPU3HAKOB y Apo3oduisy, «I eHetnka nona», «Kapuorumn genoseka», «Kapuotumn apo3oduisn,
«Kapuotun ntuie», « MHOKECTBEHHBIN allyIenn3M», « B3anmoneicTBre reHoBy.

O6opynoBanue: MOAENb ISl IEMOHCTpAIMK 3aKOHOB €AMHO0Opa3usi THOPUIOB MEPBOTO
MOKOJIEHUS] U PACLICIUIEHUS MPU3HAKOB, MOJEIb Il JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacCJEeA0BaHUs MPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CLUEIJICHHOTO HACIEA0BaHUs MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKponpenapat: «Jpo3opunay.

IIpakTnyeckass padora «V3yyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEUIMBAHUS Y
JIPO30UITBD.

IpakTnyeckass padora «l3yueHne pe3ynbTaToB TUTHOPUIHOTO CKPEUIMBAHUS Y
TPO30(PHITBD.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

BiaumopeiictBue reHotuna u cpeabl npu ¢dopMmupoBaHuu (eHoruna. 3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPHU3HAKK. Buael  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs M HACJIEICTBEHHASI.

MonudukannoHHas U3MEHUYHUBOCTh. Ponb cpeapl B (hopMHUpOBaHHHM MOIUGDUKAIUMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuannonHsli psii M BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOTU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTnnuueckass wu3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buibl
TFeHOTUINYECKON N3MEHYMBOCTU: KOMOMHATUBHASL, MyTallHOHHASI.

KoMbOunatuBHas n3MeHYUBOCTh. Meiio3 U MOIOBOW MPOIECC — OCHOBAa KOMOMHATHBHOMN
M3MEHYMBOCTU. POsTb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JJaHUH T€HETHYECKOTO Pa3HOOOpa3us
B IIpeJieax OJJHOTO BU/A.

MyTaimonHasi M3MEHYMBOCTh. Buabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W MHAYLUPOBAaHHbIE MyTalMM. SnepHble MW LUTOMJIA3MaTUYECKUE MYTallUU.
ComaTtnueckue W 1OJOBbIe MyTauuu. lIpUynHBI BO3HMKHOBEHUS MyTauuid. MyTareHbl M HX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH NOMOJOTHYECKHX
psgoB B HacneacTBeHHOM wusmeHunBocTH (H.UM. BaBwiioB). BuesnepHass HW3MEHYUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3MUEHOMUKA, POJb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdeMoHcTpanun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmumpr 1 cxembl: «Buasl U3MEHYMBOCTHY», «MoaudukamoHHas W3MEHYUBOCTHY,
«KomMOuHaTHBHAS  M3MEHYHMBOCTEY, «Metio3y, «OMI010TBOPEHHEY, «I'eneTnueckue
3a0oJieBaHus yenoBekay», « Buapl MmyTanmiiy.

O6opynoBaHue: XHUBbIE U TrepOapHbIE SK3EMIUISIPl KOMHATHBIX PACTCHHM, PHUCYHKHU
(dboTorpadun) >KHBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnast pabora «MccremoBaHue —3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOM
U3MEHYMBOCTHU. [TocTpoeHne BapuallMOHHOTO psifia U BApUALMOHHOM KPUBOI.

IIpakTnyeckas padora «MyTanuu y Apo30¢uitsl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTnKa Yen0BeKa

Kapuotun uenoBexka. MexayHapoaHas NOporpaMma HCCIEAOBAHMS TE€HOMAa 4YeIOBEKa.
Metoapl M3y4eHHs] TEHETUKHM YEIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, ITUTOTCHETUICCKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-reHeTnYeckuil. COBpPEMEHHOE OIpe/esieHue



TE€HOTUIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTHIHPOBAHME, B TOM YHCIIE C IMOMOIIbIO
[MI[P-anaym3a. HacnemncTtBeHHbie 3a00ieBaHMs 4YeloBeKa. [ €HHBIE W XPOMOCOMHBIE OOJIE3HU
YyeloBeKka. boJIe3HHM ¢ HacleICTBEHHOW MpPeApaclooKeHHOCThI0. 3HAYeHUE MEIUIIMHCKON
TeHETUKH B NPEJOTBPAIICHUM U JICYEHWH TEeHEeTHYEeCKHX 3a0ojieBaHUIl yenoBeka. Menuko-
reHeTnyeckoe KoHCysbTHpoBaHue. CTBONOBbIE KiIETKH. [lOHSTHE «TEHETHYECKOro Tpy3ay.
DTUYeCcKHe acTeKThl UCCIEOBAaHUN B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl MOBBIINIEHHOW YYBCTBUTEIHHOCTH YEJOBEKAa K (PU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpY’Kallled cpeabl. ['eHeTnyeckas MpeapacroioKeHHOCTh
YEJIOBEKa K MaTOJIOTHSIM.

JdeMoHcTpanun

Tabmuupbr u cxembl: «Kapuotun uenoBeka», «MeTOJbl M3yUYEHUSI TEHETUKH YEJIOBEKaY,
«I"eneTnueckue 3a00J€BaHUS YETOBEKA.

IIpakTuyeckas padora «CocTaBlieHUuE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenrekuusi Opranu3mMoB

JlomecTukanuss M celeKkuus. 3apoKICHHE CENeKIMH U aoMecTukanuu. Yuenue H. U.
Basuiosa o LleHTpax nporcxoxaeHust 1 MHOrooOpasus KyJIbTYpHBIX pacTeHHi. Ponb cenekunu
B CO3/JaHMM COpPTOB pacTeHud U mnopoa KUBOTHbIX. CopT, mnopona, ImTaMM. 3aKOH
TOMOJIOTMYECKUX PSIOB B HacieacTBeHHOW m3MmeHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CENEKIIMOHHON Pa0OTHI.

Mertoapl ceneKIMoHHONW paboThl. MICKycCTBEHHBIN 0TOOpP: MAacCOBBIN M WHIWBUTYJTbHBIN.
Otarnbl KOMOWHAIIMOHHOM ceneknuu. VcneiTanne mpousBoauTeNeld mo moToMcTBy. OTOOp 1O
TEHOTHITY C MTOMOIIBIO OIIEHKH ()€HOTHUIIA TOTOMCTBA U OTOOP O TEHOTHUITY C MOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ[ CENeKIMOHHOW paboTel. PanuanmoHHBIN ©
XUMHUYECKUNH MyTareHe3 Kak WCTOYHMK MYyTalluid Yy KyJbTypHbIX (OpPM OpPraHu3MOB.
Hcnonp3oBaHMe TEHOMHOTO pEIaKTUPOBAaHHMS ¥ MeToqoB pexkomOuHaHTHBIX JIHK mus
MIOJIYYEHUS UCXOTHOTO MaTepHralia JiIsl CENEeKIUN.

[Tonyuenne monumonaoB. BHyTpuBHmoBas rubpummszaius. bBiInu3kopojacTBEHHOE
CKpelllMBaHue, WK WHOpUIUHT. HepoacTBeHHOE CKpelyBaHue, Wik ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBaHue rerepo3nca B ceneknuu. OtmanéHHas TUOpUAM3AIMS.
[Ipeononenne Oecriogusi MEXBHUAOBBIX THOpUAOB. JlOCTHMXKEHHMS CENEeKIUW pAcTeHUUd U
KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHre UM M3y4YEHHE T'C€HETHUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poluye s co3aHKsl HOBBIX COPTOB U FMOPHUIOB CENbCKOXO3SMCTBEHHBIX KYJIbTYp. M3yuenue,
coxpaneHue u YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCIMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYUleHUs CYUeCm8yIouux U co30aHUusl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl u
nepcneKmueHbIX MexHON02Ul.

JdemoHcTpannun

IToprpetsr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. benses.

Tabmuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUST U MHOTOOOpa3usl KyJbTYPHBIX pACTEHUIY,
«3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH», «METOMbI CENeKINN»,
«Otnanénnas rudpuauzamusy, «MyTareHesy.

JlabopaTopHasi pabora «/I3ydyeHHe COpTOB KyJBTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
KUBOTHBIX».



JlabopaTopHasi padora «/3ydyeHne METOJJOB CEIEKIIUU PACTEHUID.

IIpakTyeckas padora «IIpuBuBKa pacTeHui.

IkcKkypeust «OCHOBHBIE METO/BI M JIOCTHXKEHUS CEJIEKIIMM PAacCTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO0351ICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

Tema 16. buoTrexHo10rus ¥ CHHTETHYECKAs OMOJIOTHSA

OOBeKThl, HCHOJB3yeMble B OHOTEXHOJOTHMHM, — KJIETOYHbIE M TKAHEBbIE KYJBTYpHI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTHKa. TpaauiuoHHas OWOTEXHOJIOTHS: XJieOomeueHue,
MOJIyYeHHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoobuonornueckuit cuure3. OOBEKTHI
MUKpOOHOJIOTHYeCKUX TexHooruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanne TEXHOJOTMH M MHCTPYMEHTOB  LI€JICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBaHUS T€HOMOB C LIENbIO NTOJIy4EHHsI OPIraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpeYaroluecs B MpUpoie OMOCUHTETUUECKUE My TH.

Knerounas mHxeHepuss. MeTonbl KyJNbTypbl KIETOK M TKAHEH PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuansanus M coMaTH4Yeckuil smOpuorenes. lcmonb3oBaHue
raluiouJ0B B CEJIEKUUU pPACTeHUU. [lonyuenue MOHOKNOHANbHbIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIIOZIOTBOPEHHE.
PexoHCTpyKIIMSI SHWLEKIETOK M KIOHUPOBAHME JXUBOTHBIX. MeETOA TpaHCIUIAHTAUUU SAEp
KIETOK. Texwonocuu 0300po6neHus, KyIbMueUpoGaHUs U MUKPOKIOHANILHO20 DPA3SMHOICEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl M TeHHasi MHXeHepHs. VICKyCCTBEHHBIM CUHTE3 T'eHa U KOHCTPYHUPOBaHHUE
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JJoCTURKEHUS U NEPCIEKTUBBI
XPOMOCOMHOH M TE€HHOW WHXXEHEPHHM. OKOJIOTHYECKHE M 3TUYECKHE MpoOJIeMbl T€HHOU
UHXEHEPUHU.

Menunuackue ouorexnonorun. IloctreHomHuas mudposas meauuna. [1LP-1uarnoctuka.
MeTa0o010MHBIN aHANIN3, TEHOLIEHTPUUECKUN aHaIN3 MPOTEOMa YeJI0BEKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbd. lcmonb3oBaHMe CTBOJIOBBIX KIeTOK. TapretHas Tepanusi paka. 3D-
OuoMHXeHepHust s pa3paboTku  (pyHIAMEHTalIbHBIX OCHOB MEIUIMHCKUX TEXHOJOIHH,
CO3/1aHHsl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUH TpPEXMEPHOro OHONPUHTHHIA U
ckadoaauHra Ui pelIeHus 3a1a4 NepCoOHATU3UPOBAHHON METUIIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LENbI0 OOecredeHuss KOMOMHUPOBAHHOHM 3aIllUTBI OT
Bo30yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIIMX 0COOO0 OIMacHbIe 3a00J1eBaHHs YeIOBEeKa U KUBOTHBIX.

JdeMoHcTpanun

Tabmuusr u  cxembl:  «/cmonb3oBaHHME  MHUKPOOPIaHHM3MOB B IIPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHnas nHxeHepus», «['eHHas HHKEHEPUI».

JladopaTopnasi padora «/3yueHne 0ObEKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «llomyueHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

Jkckypenst «bruoTexHoIorMs — BaXKHENIIas TPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TIPOU3BOICTBO)».



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O BUOJIOI'MHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOTrpaMM CpeHero o0miero 00pa3oBaHus: JUUHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS MPOrPaMMBbI 10 OMOJOTMH BBIACIICHBI
CIICAYIOIIME  COCTABIISIOLIME: OCO3HaHHE OOYyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEIEICHUIO,
Hanuyue Momusayuu K OOy4eHHIO OHWOJIOTHH, yereHanpaeieHHoe paszeumue BHYTPEHHHUX
yOeXIeHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEM M MCTOPUYECKUX TPAAMLUN Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOUUXCS PYKOBOJCTBOBATHCS B
CBOEM  JESATEIBHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, MPHUCYLIMMH  CUCTEME
OMoJIOTMYEeCKOro  OOpa3oBaHUs, Haluyue NpagoCo3HAHUs  SKOJIOTMYECKOM  KyJbTYpHI,
CnOcobHOCMU CMA8UMb LIENN U CTPOUTH KU3HEHHBIE IIIaHBI.

JIMyHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTPaMMBI 110 OMOJIOTHUH JIOCTUTAIOTCS B €IUHCTBE
y4eOHOI W BOCIUTATENBHON NESATETHHOCTH B COOTBETCTBHH C TPAIWIMOHHBIMH POCCHHCKUMH
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMM, NPUHATHIMU B
o0IecTBE MpaBWJIaMH M HOPMaMHU IOBEJEHHUS U CHOCOOCTBYIOT IpoOIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHMSI U CaMOPAa3BUTHA, PA3BUTHS BHYTPEHHEW MO3UILIMU JIMYHOCTH, MATPHOTHU3MA U
YBa)KEHHUS K 3aKOHY M IIPABOIOPSJKY, YEJIOBEKY TpPyJa M CTApLIEMy IMOKOJIEHUIO, B3aMMHOIO
YBaXEHUs, OEpeKHOr0  OTHOIIEHUS K  KYyJIbTYPHOMY  HACICIUI0 M TPaJULUAM
MHOTOHAllMOHAJILHOTO Hapoaa Pocculickont Penepanuu, NpUpPOAE U OKPYKAIOLIEH cpene.

JIMuHOCTHBIE pe3yNbTaThl OCBOGHUS Y4eOHOro mpeamMeTra «bHOIOTHsS» ITOIKHBI OTPAXKaTh
TOTOBHOCTh U CITIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOIMX TPAJUIHMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOILECTBa,
pacuIMpeHne >KM3HEHHOTO ONBITA M OIbITa ACSATEIBHOCTH B MIPOLECCE pealn3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENIBHOMN EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh  TPAXNAHCKOW TO3MLIUH  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIICKOTO O0IIIECTBa;

OCO3HAaHUE CBOUX KOHCTHUTYLMOHHBIX IIpaB U OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM IEATENBHOCTU MPHU CO3AAHUU YUEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTb ~ OIPENENIATh COOCTBEHHYIO IO3MLMIO 110 OTHOUICHHIO K SBJICHUSIM
COBPEMEHHOMN KHU3HU U OOBICHATH €€;

YMEHHE YYUTBIBaTh B  CBOUX JICHCTBHAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JTIOJIEH ¢ pa3HBIMU YOCKICHUSMH, KyJIbTYPHBIMU IIEHHOCTSIMH U COLIMAJILHBIM
MTOJIOKEHUEM;

TFOTOBHOCTh K COTPYJIHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS Y4YEOHBIX,
[IO3HABATCIIBHBIX M HCCIENOBATEIbCKAX 3aJa4, YBAKUTEIBHOTO OTHOLICHWS K MHEHHIO
OIIOHEHTOB MPHU 00CYkIEHNU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOT0 COJIEPIKaHuUS;

TOTOBHOCTb K T'yMaHUTapHOHN U BOJOHTEPCKOU NIEATEIBHOCTH;



2) NaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTHh POCCHICKON TPa)TaHCKOW UACHTUIHOCTH, TATPUOTHU3MA, YBAKCHHSI K
CBOEMYy HApOAY, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYPY, POILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONICHHE K TPHUPOAHOMY HACJICAWI0 U TAMSATHUKAM TIPHUPOJIBI,
nocTukeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIQJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHWE M pa3BHUTHE
OMOIOTHH, TOHUMAaHUS 3HAUYEHUSI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPHUPOJIbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTh K CITY>KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOJMTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIUSIMHU HAPOIOB
Poccuu;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLMOHAIBHOTO BO3JACHCTBHS KUBOW MPUPOBI U €€ NEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (POPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOLMOHAIBHOIO 0JIArONOJTyYHs:

MMOHUMaHWE W peain3alis 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HU (370pOBOE MHUTAHUE,
COOIOICHHE TUTHEHUYECKUX TMPAaBWII U HOPM, COATAHCUPOBAHHBIM PEKUM 3aHITUNA M OTBIXA,
perymsipHasi ¢u3nyYecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I[[EHHOCTH TPaBWJI WHAMBHIYAIbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3IOPOBbIO U )KU3HU JTIOJICH;

OCO3HAaHUE TIOCTEJACTBUNA W HEMPHSTHS BPETHBIX TPUBBIYCK (YHMOTPEOJICHUS KOOI,
HapKOTHUKOB, KYpEHUS);

6) TPYyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0II00HE;

TOTOBHOCTH K aKTUBHOH J€ATEILHOCTH TEXHOJIOTUYECKON U COIMAbHOM HAMIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BHITIONHATH — TaKyrO
NeSITENbHOCTD;

HWHTEpEC K pa3imdHbIM cdepam MmpodecCHOHATLHOW ACSITeTLHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIN BEIOOpP OyayIieid mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO W CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU,

7) 3K0J10rM4eCcKOro0 BOCIIUTAHUS:



HKOJIOTHUECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK UCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIIEHNE YPOBHS JKOJOTMYECKOW KYJBTYpbl: MPUOOpETEHHE OIbITa IUIAHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKH MX BO3MOJKHBIX IOCIIEACTBUI ISl OKPY KAIOLIEH cpeibl;

OCO3HaHME TI00ATFHOTO XapaKTepa SKOJIOTHISCKUX MPOOIeM U IyTel UX PEIICHHUS;

CIOCOOHOCTh MCIOB30BaTh MPpUOOpEeTaeMble IPU U3yYECHUHM OMOJIOTMU 3HAHMS U yMEHUS
IPU pEIICHUuHN IMpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIIO/ICHHE
NpaBUJ MOBEACHHUS B NPHUPOJIE, HAIPABICHHBIX HAa COXpPAHEHUE PABHOBECHsS B KOCHUCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Ouochepsl);

aKTHBHOE HETPUATHE [EHCTBUN, NMPUHOCAIIMX Bpell OKPY)KAIOMIEH NPUPOIHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKHE IMOCIEICTBHUS MPEANPHHUMACMBIX
JNEWCTBUM U NMPEIOTBpAIATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIBTYphI, OITBITA
NESITeNbHOCTH  HKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBbHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAaKTUYECKOH eATeNbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHPOBAHHOCT, MHUPOBO33PEHUS,, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAlOre KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHE SI3BIKOBOW M YUTATEIHCKON KYJIBTYPHI KaK CPEIICTBA B3AUMOICHCTBUS
MEX]Y JIOIbMHU 1 [TO3HAHUS MHPA;

MOHUMaHMe creuu(UKU OHONOrMM KaK HayKH, OCO3HaHMA €€ poiil B (OPMHPOBAHUU
PalMOHATIBLHOTO HAyYHOT'O MBIIIJICHHUS, CO3aHUU LIEJIOCTHOTO MPECTAaBICHUS 00 OKpY’KaloLieM
MHUpE KaKk O €IMHCTBE MpPUPOJIBI, YeJIOBeKa M oOmecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHHH MTPOOIeM COXPaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUHM I COBPEMEHHOW IMBUIIM3AIMU: 00ECIICUEeHUS
HOBOT'O YPOBHS Pa3BUTHs MEIMLIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHSI YEIOBEUECTBA, TIOUCKA ITyTeH BBIXOJa M3 TI00aTBHBIX
HKOJIOTHUECKUX MpoOsieM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCMOJIb30BaHUIO IIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PyHKIIMOHAJIBLHOU
IPaMOTHOCTH O0yu4arouuxcs, GopMUpyeMoil Ipu U3yueHUr OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCIIOJIB30BaTh IOJy4yaeMble 3HAHMs M aHalIn3a M OOBSICHEHMs SBJICHUH
OKpY’KalOMIer0 MHpa M TPOHMCXOSIIMX B HEM HW3MEHEHWH, yMEHHWE JeiaTb 0O0OCHOBaHHBIE
3aKIIIOYEHUS HAa OCHOBE HAay4HbIX (DAaKTOB M HMEIOIIMXCS JaHHBIX C ILEJbI0 TOJTy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pEIleHHS
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHME IIEHHOCTH HAayYHOU JEATENFHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIEITEIbHOCTh MHINBHUIyaJIbHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpa30BaHHIO, K
aKTHBHOMY TIOJIYYCHUIO HOBBIX 3HAaHWWA 10 OWOJOTHM B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHUS Y4eOHOTo mpeamera «bBHOJOrHs» BKIIOYAIOT:
3HaYUMbIC IS (DOPMHPOBAHHMS MHPOBO33PCHHS OOYYAIOIIMXCS  MEKIUCITUILUIMHAPHBIC
(MexXIIpeIMeTHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHUs,
SIBJIGHUE, TPOLECC, CUCTeMa, HAayuyHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT W JIpYTHe); YHUBEpCaIbHbIC
yueOHble JeicTBHs (II03HABATENbHBIE, KOMMYHUKATUBHEIE, PEryJISTHBHBIE), 00ECIIeUNBAIOIINE
(dbopMupoBaHre (PYHKIIMOHAIBHON TPaMOTHOCTH U COIMATBHOW KOMIIETCHIIUU OOYYarOIIUXCS;
CIIOCOOHOCTD o0yyaromuxcs UCTIONB30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS B TI03HABATCIBHOW U
COLIMAJIBHOM ITPAKTHKE.

B pesynprare wusyueHuss OHOJOTMM Ha YpOBHE CpeAHEro o0liero oOpa3oBaHUs Y
oOyyaromierocss OyayT copMupoBaHBI MMO3HABATENIbHBIE YHHBEPCAJIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC Y4YeOHbIE MACWCTBUSA, PETYISITUBHbIE YHHUBEpCaIbHBIC
yueOHbIe AeMCTBUS, COBMECTHAS NESTENbHOCTD.

MertamnpeamMeTHble pe3ysbTaTbl OCBOCHHS IMPOTPaMMbl CpPEIHEro oO0IIero oOpa3oBaHUs
JOTKHBI OTPaKaTh:

OBiajieHHe YHHBEPCAJbHBIMHU Y4€OHBIMHU MO3HABATEILHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSITENIFHO (hOpMyIHpOBaTh U aKTyadU3UpOBaTh MpolOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIONb30BaTh TMPU OCBOCHHM 3HAHUN TMPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHHS, Kiaccupukamuu, O0O0OOIIEHHUS), PACKPbIBaTh CMBICT OHOJOTHMYECKUX
MOHSITHH (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATE CBS3H C IPYTHMH MMOHITHIMH);

OTIPEIETISATh IENH NeATENBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTIIKEHUS,
COOTHOCHUTH PE3yJIbTaThl ICITCIHLHOCTH C TIOCTABICHHBIMU IICIISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUSA Ui OOBACHEHUS (AKTOB M SBICHUN >KUBOMU
MIPUPOJIBI;

CTPOUTHb JIOTUYECKHE pacCyKIeHHs] (MHIYKTHBHbBIC, JAE€IyKTHUBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSATH CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUH B HM3y4aeMBbIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTHUBOPEUH Pa3sHOTO PoJa,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh TUTAH PEHICHHS TPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTepUATBHBIX
1 HeMaTepHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATENbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEINISAM,
OLICHMBATh PUCKU MOCIEICTBUN AeSITENbHOCTH;

KOOPJAMHHUPOBATh M BBIMONHATH PA0OTy B YCIOBHUSIX pEalbHOT0, BHUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MMPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEN0BATENbCKUE TeHCTBYS:



BJIaJIeTh HaBBIKAMU Y4e€OHO-HMCCIEIOBATENbCKONM U MPOEKTHOW JEATENIbHOCTH, HaBBIKAMU
paspemieHust nmpoodiieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pelIeHns MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPa3jMyYHbIe BUJABI ACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANNH, TIPEOOPa30OBAHUIO M NMPUMEHEHHUIO B YYEOHBIX CHUTYaIUsIX, B TOM YHCIIE TPH
CO3/1aHUU yUEOHBIX U COIMATBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (QOPMYIHPOBATH COOCTBEHHbIE 3a7aydl B OOpa30BaTEIbHOM MEATEIBLHOCTH U
KU3HEHHBIX CUTYaIUX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3HpOBATh 3ajady, BBIIBUTATh
TUMOTE3y €€ pelIeHHs, HaXOOUTh AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEPXKIACHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE peIIeHHd 3aJaydl pPe3yibTaTbl, KPUTUYECKU
OLIGHHBAThH UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CHTYyallUsIM, OLEHUBATh PUOOPETEHHBII OIBIT;

OCYIIECTBIIATh 1I€JICHANIPABICHHBIN MMOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JEHCTBUS B
MPOQECCUOHATIBHYIO CPEyY;

yMeTh TEPEHOCUTh 3HAHWA B I[O3HABATENBHYI0 M  TPAKTHUECKYIO  00JacTh
KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeid;

BBIIBUTATh HOBBIE WJEH, Mpeajaratb OPUTHHAIBHBIE MOAXOABI U PEUICHHS, CTaBUTh
poOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHMKAX HMH(poOpMalMU (TEKCTe ydeOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHUECKUX CIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHANU3UPOBaTh HH(POPMALUIO PA3NUYHBIX BHIOB U (opM
MpeJICTaBICHNS, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTHBOPEUYUBOCTD;

(bopMyIHpOBaTh 3ampOoChl M TPUMEHATh pPa3IMYHBIE METOABI TPU TIOMCKE M OTOOpe
Ouonoruueckoil HHpopMaIu, HeoOX0IUMOM TSl BBITIOJIHEHUS YUeOHBIX 3a/1a4;

MpHOOpeTaTh OMBIT HCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILEHCTBOBATh KYJIbTYpPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY MpEICTaBICHUS OHOJIOTUYECKOM
uHpOopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH H JAPYTOe);

UCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEJCTBa MpH paboTe ¢ OMOIOTHYEeCKOU
uHpopMaluelt: MPUMEHITh XUMUYecKue, (GU3NYeCKue W MaTeMaTHYeCKHE 3HAKU U CHMBOJIBI,
dbopmynel, ab0peBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIIATHOCTH;

BNIa/IeTh HABBIKAMHU pACIIO3HABAaHUS U 3alIUTHl  HHPOpMAIMH, HHOOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCeX c(epax jKM3HU, aKTMBHO Y4acTBOBATH B JIHAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CykJ1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUSI OTHOCHTEIIFHO BBITIOJHEHUSI TMpe/IaraéMoil 3a/Ja4yd, YYHATBIBATH HWHTEPECH U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOLICHMS, MOHUMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYalllil, YMETh CMATYATh KOH(DIUKTHI U
BECTH IIEPETOBOPHI;

BJIQ/IETh PA3WYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJCIHCTBHS, MOHMUMATh HaMEpPEHUs
IPYTUX JIIOJIEH, TPOSBIATh YBOKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIIHPOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MMOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOTHl Ipu
peleHn: OMOIOTUYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUSI TPYTITOBBIX
(dhopM B3aUMOJEHCTBUS NMPHU PEIICHUH YISOHOW 3a/1a4u;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHH C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YjieHa KOJUIEKTHBA,

MPUHUMATh 1EIH COBMECTHOM JESTeThbHOCTH, OPIraHHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUS 1O €€ NOCTHKEHUIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENENIATh POIAU C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUIl pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLEHUBATh WAEHU C IMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETHUYECKOe TOBEAEHHE B PA3UYHBIX CUTYyalHX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKEeHHE, ObITh HHUIIMATUBHBIM.

OgnajeHne YHHMBEPCAJbHBIMHU PeryISTHBHBIMH 1CHCTBUSIMHU:

1) camoopranm3anms:

WCTIONIb30BaTh OMOJIOTMYECKHE 3HAaHUS [UIS BBIABICHHS NpPOOJIEeM W WX pEIICHHS B
KU3HEHHBIX U YUEOHBIX CUTyalUsX;

BbIOMpATh HA OCHOBE OMOJIOTHYECKHUX 3HAHUI LIeJeBble U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSIX U IMOCTYNKaxX MO OTHOLIEHHUIO K >KUBOM MPHPOJE, CBOEMY 3/J0POBBIO M 37J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATENbHYIO NESATENIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh ¥ (POPMYITUPOBATH COOCTBEHHBIC 3aJadyl B 00Opa30oBaTENbHOW JEATEIHHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITETTLHO COCTABIISITh IJIAH PEIICHUS MPOOJIEMBI C yUYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTEHHIH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacivpsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIGHHBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBATh ()OPMHUPOBAHUIO M MPOSBICHHUIO IMIUPOKOM 3PYTUIIMU B PA3HBIX 00JacTAX
3HAHWM, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeIbHBIN U KYJIbTYpHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTH, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;



BJIaJIETh HAaBBIKAMHU IO3HABATEIbHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTENIBHBIX MPOIIECCOB, X PE3YIbTATOB U OCHOBaHHM, HCIIONb30BaTh NPUEMBI pedexcun
JUI OLIEHKHU CUTYalllH, BIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEUICHHS 110 UX CHU)KECHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3€ Pe3yIbTaTOB ACSITEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYIHX IIPHU aHAIMU3€E PE3ysIbTaTOB ACSTEIbHOCTH;

NIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

MHNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS cOJepkaHHUs ydeOHoro npeamera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecrieueHue NpopuiIbHOT0 00yUeHUsT 00yJarOIIHXCS
Oouosorun. OHM BKIIIOYAIOT: CHEUU(pHUUECKUe A OMOJIOTMM HaydHble 3HAHUSA, YMEHUS U
CIOCOOBl JIEUCTBUII 1O OCBOCHMIO, HHTEpIpeTalud U HNpeoOpa3oBaHUIO 3HAHWM, BHIbI
JESTeNbHOCTU IO TMOJYYEHHUIO HOBBIX 3HAHUI M UX NMPUMEHEHHUIO B PA3IMYHBIX yU4eOHBIX, a
TaK)K€ B pEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeameTHbie pe3ysbTaThl IPEICTABIECHbI 110 T01aM
U3YYEHHUS.

[IpenmerHsie pe3ynbTaThl OCBOCHHMSA YydeOHOro mnpenmera «buonorust» B 10 Knacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHOH KapTHHbI MHpPA, B IIO3HAHWU 3aKOHOB MPHUPOJBI U
peleHny mpodeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIA/le POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OUOJIOTHUH;

BJaJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
OuosloTMYecKne TEPMHUHBI U TOHATUS (KHU3Hb, KJIETKA, OPTaHMW3M, METaboJIM3M, TOMEOCTas,
CaMOpETYJISLNs, CAMOBOCIIPOU3BEACHNE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonoruueckue Teopuu (xierounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHsi HacieAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunosa — o neHrpax
MHOTr000pa3usi U MPOUCXOXKIEHHUsS KyJIbTypHBIX pacTe€HHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOT0 MOKOJICHHUS, PACLICIUIEHUS], YUCTOTHI FaMET, HE3aBUCUMOT0 HaciienoBanusa I'. Mennens,
TOMOJIOTMYECKUX pPSAIOB B HacleACTBEHHOM wu3zMeHunBoctu H. W. Basunosa), npuHIunbI
(KOMIUIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, UCIOJIB3yEMbIX B OHOJIOTHYECKHX
MCCJIEI0BAHUSX JKUBBIX O0BEKTOB (OMUCAaHUE, U3MEPEHUE, HAOIIOCHUE, IKCIIEPUMEHT);

yYMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK NMPOKAPUOT U IYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uuCle OakTepui, rpuboOB, pacTeHuUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPTaHOB M CUCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, IPOTEKAIOIUX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTMUYECKUX MPOLIECCOB: OOMEHa BellecTB (MeTa0O0Iu3M), MPEBPALICHUS SHEPTHH,
OpokeHHs, aBTOTPO(HOr0 U reTepoTpPOHOro TUIOB NMUTaHMA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, FaMEeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTIO PA3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAIBHOTO Ppa3BUTHs OpraHu3Ma (OHTOI€He3a), B3aUMOJAEWUCTBUS T'€HOB, IE€TEPO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTaHABIIMBATh B3aMMOCBSA3M MEXIY OpPraHOMJAAMU KIETKH U HUX (QYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (PYHKIUSAMH, MEXK1y OpraHaMH U CUCTEMaMH OPTraHOB y



pacTeHuid, >KMBOTHBIX W 4YelOBEKa M UX QYHKIUSAMH, MEXIYy CHUCTEMaMH OpPTaHOB M UX
GYHKIMSAMHU, MEXKIy dTamlaMd OOMEHa BEIECTB, dTAalaMU KIETOYHOTO NHKIA M YKU3HEHHBIX
[UKJIOB OPTaHW3MOB, JTallaMA ASMOPHUOHAIBLHOTO PAa3BUTHSA, TCHOTUIIOM H (DEHOTHIIOM,
(dheHoTunoM U (pakTOpamMu Cpeibl OOUTaAHNS;

YMEHHUE BBISBISATH OTIWYHUTEIIbHBIE TMPHU3HAKA XKUBBIX CHUCTEM, B TOM YHCIIE€ PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs IOKa3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTh OHOJOTHYECKHE 3a/Jayd, BBISABIATH MPUUYUHHO-CICICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMU OHOJOTMYECKMMM TPOLECCAMU M SIBICHUSMH, JelaTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

yMEHHE BBINOJHATH JJAOOpATOpHbIE U MpPaKTHYECKHe padoThl, COOMIOIaTh MpaBHUia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHUE BBIIBUTAaTh THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIBHBIMU CpPEACTBAMHU,
bopMynupys Ledb UCCIeI0BaHus, aHATM3UPOBATh MOJIYYSHHBIE PE3yJIbTaThl U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HMCCIENOBATEIILCKONW paboTe Mo OMOJOTHH, DKOJIOTUU H
MEIHIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJMYHO MPEICTaBISITH
MOJTyYEHHBIC PE3yIbTaThl HA YYCHUYECKUX KOH(PEPEHIUX;

YMEHHE OILICHMBATh JTUYECKUE AaCIEKThl COBPEMEHHBIX MCCIEAOBAaHUNH B 00JacTH
OuoNoruM W MEAMIMHBI (KIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPAaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHie TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oyyleil mpodecCHoHANbHON AeSITeTbHOCTH B
o0nact OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03HUCTBA, MUIIEBON
MPOMBIIIJICHHOCTH, YTIyONsTh TO3HABATEIbHBIM WHTEPEC, HANpPaBICHHBIH HA OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodecCuu M MPOAOJDKEHHE OHOJOrMYEecCKOoro oO0pa3oBaHMA B
OpraHM3alMsIX CPEeIHEro NpoeCCUOHATBHOIO U BhICILIEr0 00pa3oBaHMUsL.

[IpenMeTHble pe3yibTaThl OCBOECHHsA YyueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOUW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B MO3HAHWUU 3aKOHOB
MPUPOJIBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM Ye0BeUecTBa, a TaKKe€ B PEUICHHH BOIPOCOB
paIOHANTBHOTO TPHUPOJIOTONIB30BaHUS, W B (OPMHPOBAHMM IIEHHOCTHOTO OTHOIIEHUS K
npupoze, OOIIEeCTBY, YeNOBEKY, O BKJIaJ€ POCCHMCKUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIaJIETh CUCTEMON OMOJIOTMYECKMX 3HAHUM, KOTOpas BKJIKOYAET ONpPEAEICHUS U
MOHMMAHHE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB W TMOHATHHA (BHL,
sKocucTteMa, Owmocdepa), Ouomormueckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHa,
cUHTeTHYecKas Teopust sBomonmu), yderus (A. H. CeeproBa — 0 MyTsSX M HampaBIICHUSX
sBomtoniun, B.M. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus JIx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoxactsa K. M. bapa), npaBuna (Munumyma . JIubOuxa,
AKOJIOTMYECKOM MUpaMUIBI YJHEPTHH ), TUIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BJIQIeTh OCHOBHBIMM METOJaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHMCaHHE, H3MEepeHHe,
HaOJI0/IEHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISBIICHUS U OLIEHKH aHTPONOTEHHBIX M3MEHEHUU B

pUpPOJIE;



YMEHHUE BBLICTATH CYIIECTBEHHbIC NPU3HAKU: BHUIOB, OHOTE€OICHO30B, JKOCHCTEM U
onocdepsl, CTAOWIM3HPYIOMIETO, IBIDKYIIETO W pa3phIBAIONIETO €CTECTBEHHOTO 0TOOpa,
AJIONATPUYECKOTO M CUMITATPUYECKOTO BHI000pa30BaHUs, BIMSHUS IBUKYIIUX CHII SBOJIIOLUU
Ha TeHO(OH] TMOIYJISALUH, TPUCTOCOOJICHHOCTH OPraHU3MOB K cpe/ie OOMTaHUs, YepelOBaHMUs
HaIpaBJICHUH SBOIIONNH, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXAY MPOIECCAMHU DBOJIOIMH, IBUKYIIUMHU
CHJIAaMH aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3JIMYHbIX AKOCHUCTEM W TPHUCIIOCOOJICHUSIMH K HUM
OpTraHU3MOB;

YMEHHE BBISIBIATH OTJIMYUTENbHbBIC MPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOIEHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHI B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIUKY JUIS JIOKa3aTelIbCTBA POJCTBA OPraHW3MOB pA3HBIX CHCTEMATHYECKHX TpPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOWUTAHHUsS, CAUHCTBA UYEIOBEUYECKUX pac, HEOOXOJAUMOCTH
COXpaHEHUsT MHOT000pa3usi BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPHUPOIbI U
YeJI0BEYECTBA;

YMEHHE peliaTh OHOJOTHYECKHE 3a/Jayd, BBISABIATH MPUUYUHHO-CICICTBEHHBIC CBS3U
MEXIy HWCCIEAYEMBbIMH OHOJIOTUYECKHMHU TPOIECCAaMH W SIBICHHSMH, JIENaTh BBIBOJIBI W
MIPOTHO3BI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BHIMOJHATH JIAOOPATOPHBIE W TPAKTHYECKHUE PaOOTHI, COONIONATh MpaBWiIa TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh WX OSKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1IeNIb UCCIICIOBAHHS, aHATM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI U JIeIaTh BBIBOIBI;

YMEHHE y4YacTBOBAaTh B Y4eOHO-HCCIENOBATEIILCKONW paboTe Mo OMOJOTUH, DKOJIOTUU H
MEIHIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJMYHO MPEICTaBIATH
MIOJTyYCHHBIE PE3YJIbTAaThl HA YYCHUIECKUX KOH(EPEHIUX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPHUH O MPOUCXOKACHUU >KU3HHU, 4YelOBeKa U
YeJIOBEYECKHX pac, O MPHUYMHAX, MOCIEICTBHAX W CIOCO0aX MPEeIOTBPAIICHHS TI00aTbHBIX
M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATBLHON JAEATEIIbHOCTH B
oOyacT  OMOJIOTMH,  OSKOJIOTUH, IPHPOJOIONB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3AWCTBA, MHIIEBON MPOMBIIUICHHOCTH, YTIIyOISATh
MO3HABATENIbHBII WHTEpEC, HANpaBIEHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccud H TPOJOIDKEHHE OHMOJIOTMYeCKOro O0pa3oBaHMsS B OpPTaHM3AIUSAX CPEIHEro
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHUs.
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MOJIEKYJIAPHOM,
KIIETOYHOM U
OpraHU3MEHHOM
YPOBHSIX OpraHHU3AIINN;

[TOHUMATh 1
OIHMCHIBATH
B3aMMOCBS3b MEXKITY
€CTCCTBECHHBIMH
HayKaMH: OHOJIOTHEH,
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yCTaHABJIMBATh
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(¢popmupoBannu
Kpyrosopa n
(pyHKIHOHATLHOM
rPaMOTHOCTH
YeJIoBeKa ISl
peuieHus
NMPAKTHYECKHX
3aja4

OOMeH BELIECTB U
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0.5

BIIAJICHUIO
OCHOBOIIOJIATAIOIIIM
U [OHATHIMHA U
MPEICTABICHUSIMU O
JKUBOH IIpUpOJIE HA
MOJIEKYJIIPHOM,
KJIETOYHOM U
OpPraHW3MEHHOM
YPOBHSX
OpraHu3allny;
IIOHUMAaTh CMEBICII,
pasnauyaTh u
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IIpunaoxenne 1
®opmbl yueTa padodeii NporpaMMbl BOCIIMTAHHS.

Pabouas mporpamma no npeamery Ouosorust ;g 10-11-x Ki1accoB cocTaBiieHa ¢ yueToM pabodel mporpaMMbl BOCITUTAHUSL.

[Ipenmer «buonorus» ob6iagaer OOJIBIIMM IMO3HABATEIBHBIM M MHPOBO33PEHUECKUM 3HAUYEHUEM, BOCIHUTATENbHBIM IMOTEHIIMAIIOM,
BKJIQJIOM B CTaHOBJICHHE JIMYHOCTH MOJOOro 4ejoBeka. bronorus mpenctaBiseT coOMpaTeIbHYIO0 KapTHHY XH3HH JIIOJCH BO BPEMEHM, UX
COLIMAJIBHOIO, CO3UAATEIHLHOT0, HPABCTBEHHOrO OMbITa. OHA CIIyXKHUT Ba)XKHBIM PECYpCOM CaMOUJCHTH(PHUKAIMHN JMYHOCTU B OKPY’KAIOLIEM
COLIMYME, KYJbTYPHOW Cpelie OT ypOBHS CEMbH 0 YPOBHSI CBOEH CTpaHbl MU MHpa B LIEJIOM, JaeT BO3MOKHOCTh MO3HAHHMS W TMOHUMAaHUS
YesloBeKa U 00IIeCTBa B CBSA3H MPOILIOro, HACTOALIETO U Oy IyIIero.

BocnuraTtenbHbIi OTEHIIMAN YPOKOB JAHHOTO Y4eOHOTO MpeIMeTa peaanu3yercs B ciaeyromux Gopmax:

- HCIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUS MpeAMeTa Ajs pealu3ally CIEIyIOMUX LEJIEBbIX MNPUOPUTETOB
BOCTIUTaHHS oOyyaromuxcs COO:
- Co3JaHue OJIATONPUSATHBIX YCIOBUHM JJIsl Pa3BUTHSI CONMAIBHO 3HAYUMBIX OTHONICHWH UIKOJBHHKOB M TPEKIEC BCETO IEHHOCTHBIX
OTHOLICHUM:

- K CeMbe KakK IJIaBHOM omope B )KM3HH YeJI0BEKa U HCTOYHUKY €0 CUACThs

- K TpyJy KaK OCHOBHOMY CHOCOOY TOCTHKEHHS >KM3HEHHOTO OJIaronoiy4us 4eloBeKa, 3aJIoTy €ro YCIEIIHOro MpohecCHOHaIbHOTO
CaMOOINPE/IEIICHNUS U OLIYIEHUS YBEPEHHOCTH B 3aBTPAIlIHEM JHE

- k cBoeMy OtedecTBy, cBO€il Masnoii u 6onbiol PoanHe Kak MecTy, B KOTOPOM YeJIOBEK BHIPOC M TIO3HAI MEPBBIC PAJOCTH U HEYAaUH,
KOTOpas 3aBeljaHa eMy MpeKaMu U KOTOPYIO HY>KHO oOeperarb

- K MUY Kak IJIaBHOMY TPUHIIMITY YEJIOBEUECKOTO OOIICKHUTHUS, YCIOBUIO KPENKOM Ipy>KObl, HaJa)KUBAaHHUs OTHOILEHHUH C KOJUIEraMu
1o paboTe B OyymIeM U CO3/IaHus 0JaronpusaTHOTO MUKPOKIUMATa B CBOCH COOCTBEHHOM CeMbe

- K 3HaHMAM KaK MHTEJUIEKTyaJlbHOMY pecypcy, obecreunBaronieMy Oyyliee 4YeiaoBeKa, Kak pe3yJbTaTy KpOMOTJIMBOTO, HO
YBJIEKATEeJIbHOTO Y4eOHOTO TpyAa

- K KyJbTYpe Kak JyXOBHOMY OOraTcTBY OOIIECTBA M BaKHOMY YCJIOBHIO OIIYIICHHS YEJIOBEKOM MOJHOTHI MPOXKUBAEMOW KHU3HH,
KOTOpOE JAI0T €My YT€HHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPaKEHHE

- K caMUM cebe Kak Xo3sieBaM CBOEH CyAbObl, CaMOOIPENEeNIONMMCS U CaMOPEaTU3yIOIUMCs JINYHOCTSAM, OTBEYAIOIIUM 32 CBOE
coOcTBeHHOE Oyay1iee,

- TmoOyxJeHue oOydarommuxcs coOdrofaTh Ha YpPOKe OOLIENpPUHATBIE HOPMbI TOBEACHHUS, MNpaBWia OOLIEHHS CO CTapIIUMHU
(memaroruyeckuMy pabOTHUKAMH) U CBEPCTHUKAMU (00yJaroIUMHUCS ), TPUHIUITBI y4eOHOW TUCIUILTMHBI U CaMOOpraHu3aluy,

- BKJIIOYEHHUE B YPOK TEXHOJIOTHH, METOANYECKUX MTPUEMOB U METOOB, (hOpM OpraHu3aluu y4eOHOH AeATeNbHOCTH JUIS MOAepKaHUS
MOJIOKUTEITHHONH MOTHBAallMM K TIOJNYYCHHWIO 3HAHWH, YCTAaHOBJICHUIO TIO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIICHHHA, OKAa3bIBAIOIINX
BOCIIUTATEIbHOE BO3/ICHCTBHE HA IUYHOCTh B COOTBETCTBHHU C HJICAJIOM, LIEJIBIO U 33/1a4aMU BOCTIUTaHMUS.



IIpuioxenne 2

OcCo0eHHOCTH OLIEHKH JOCTHKEeHHS IJIAHMPYEeMbIX Pe3y/JbTATOB N0 y4eOHOMY npeamery «buoJiorus»

1/CriMcoK UTOTOBBIX IJIAHUPYEMBIX PE3YIbTATOB

I[Inanupyembie pe3ybTaThl

ITanel

Crnoco0OnI olleHKH

MertanpeamMeTHbie pe3yJabTaThl:

[MO3HABATEILHBIE
YHUBEPCAJIbHBIC
TEXHOIOTHYECKHE
IeHCTBUSA

BJIajieHrEe 0a30BBIMU
JIOTHYECKUMHU
NEUCTBUSIMA

CaMOCTOSITETILHO  (POPMYJIMPOBATH
U aKTyaJIM3UPOBaTh MpoliIeMy,

TeMATHYECKUN

YCTHO

UCTIONB30BaTh ~ TPU  OCBOCHHH
3HAaHUH  TPUEMBI  JIOTHMYECKOTO
MBIIIUICHUS ~ (aHanW3a, CHUHTE3a,
CpaBHECHMA, KJaccu(uKau,
00001IeHNsT), PaCKpbIBATh CMBICI
OMOJIOrNYeCcKuX HOHATUN
(BBLHENATH ~ WX  XapakTepHbIE
NIPU3HAKH, YCTAHABJIMBATH CBS3U C
JAPYTUMH [TOHATHUSIMH);

YCTHO

HCIIOJIb30BaTh OHOJIOTUYECKHUE
MOHATHUS i1 OOBACHEHHUS (DAKTOB H
SIBJICHUM JKUBOW IIPUPOJIBI;

YCTHO

CTPOUTH JIOTUYCCKHUE PACCYXKICHU]
(I/IHI[YKTI/IBHHG, ACAYKTHUBHBIC, IIO

IIPAKTHKA, YCTHO

QHAJIOTUN), BBISIBJISITH
BaKOHOMEPHOCTH M TPOTUBOPEUUS B
paccMaTpUBaEMbIX SIBIICHUSX,
dbopMynupoBaTh BBIBOJIBI 4
BaKIIOUCHUSI;

MIPUMEHSTh CXEMHO-MO/ICITLHBIC
cpeacTBa JUTSE MIPEICTABICHMUS]]
CYLIECTBEHHBIX CBSA3EH M OTHOILICHHI]
B M3y4aeMbIX OMOJIOrHYECKHUX]

00BEKTaX, a TaKKe NPOTUBOPEUHH




Pa3HOrO0  POJa, BBISIBICHHBIX B
pa3IMYHBIX MH(GOPMaLIMOHHBIX
MCTOYHUKAX;
0azoBble BIIQJICTh HAaBBIKAMU y4eOHO- YCTHO
HCCIe10BaTeIbCKHe MCCJIEIOBATENILCKOM M MPOEKTHOM]
neficTBUSA e TeTbHOCTH, HaBBIKAMH|
pa3pereHus npooiem,

CIOCOOHOCTBLI0O M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pemeHI/m HpaKTquCKHX 3aJa4,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS,

(¢opmMHpoOBaTh HAy4HbIH THI] YCTHO
MBIILUICHHUS, BIIAJETh Hay4HOU
TEPMHUHOJIOTHEH, KITIOYEBBIMY]
MOHSATHSIMH U METO/IaMHU;

BBISIBIIATD MPUYUHHO- VYcTHO, MUCBMEHHO
CJIE/ICTBCHHBIE CBSI3U u
aKTyaJIM3upOBaTh 3amauy,
BBIJIBUTATh TUIOTE3y €€ pEeIICHUs,
HaxOJIUTh apryMEHThI JUTSt
JI0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUI, 3a/1aBaTh

napaMeTpbl U KPUTEPUH PELICHHUS;

YMETb  INEPEHOCUTh  3HAHUSA B
[O3HABATEJIbHYI0O M IPaKTUYECKYIO
00J1aCTH JKU3HEAEATEIbHOCTH;

yMETh HUHTETPUpOBaTh 3HAHUSA U3
pa3HbIX IPEIMETHBIX O0s1acTel

MeTO/IbI padoThI ¢ -o0agarens HaBBIKOB yCTHO
uHgopManuei CaMOCTOSITENTBHOTO TIOWCKa, cOopa,
0000IIeHUS] U aHAIM3a PA3IUYHBIX




BHJIOB UCTOYHUKOB MH(OpMAIIK U3
Pa3HbIX THTIOB pH
MIPEI0CTABJICHUN JTAHHBIX
nH(pOpMaMOHHOK  0€30IMacHOCTH
JIMIHOCTH,

-00J1a1aTh HaBbIKaMU o
MPEA0TBPAILICHUIO PHCKOB,
00eCIeYeHNI0 yrpo3 M 3allUTe OT
omacHOCTeH MU(PPOBOM CPEebI;

- HCIIOJIE30BATh cpeicTBa
MH()OPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHM
B y4eOHOM npoiiecce c
CcOOJIFOIEHUEM TpeOOBaHUM
PrOHOMUKH, TEXHUKHU
0e30macHOCTH

Y TUTHEHBI

KOMMYHHKATHUBHEIC
YHUBEpCaIbHbIC
TEXHOJIOTUYECKHE
JIEUCTBUS

HABBIKH O0ILIICHUS
COBMeCTHAas
JeATeJIbLHOCTh:

M3yuyuTh  XO0J  00pa3oBaTENbHOM]
NEeSITebHOCTH 10 0e30IacHOMY]
00ILEHNIO, TIEPEHOCUTH MTPUHIIMIIBI €€
OpraHusaln B IMOBCCTHCBHY IO
KHU3Hb;

[pacrio3HaBaTh BepOasbHbIe )51
HeBepOabHbIE CpeacTBa
O6HI€HI/I$I , IIOHUMAaThb 3HAYCHUC
COLIMAJIBHBIX 3HAKOB; OIIPEIEIINTH|

[MPU3HAKU JECTPYKTUBHOTO OOIIECHUS;
BIaeTh  MpHUEMaMH  0E30IaCHOIO)
MCXKJIIMYHOCTHOTI'O n l"pyr[HOBOFO
00I1IeHNS; OE30I1aCHO IEHCTBOBATH II0|
30eraHnio KOH(DIMKTHBIX CUTYaLHi;
ApryMEHTUPOBAHHO, JIOTHYHO H SICHO|
M3Tarath  CBOKO  TOYKY  3PEHUS]

C HCII0JIb30BAHHUEM SA3BIKOBBIX]

YCTHO




CPEJICTB.

PETYIISITUBHEIE METOAbI MCIIOJIb30BaTh NPHEMBI  pediiekcuy] YCTHO
YHUBEPCAIbHBIE CaMOKOHTPOJIA, TS aHajimsa u OLICHKH
TEXHOJIOTUYECKUE caMOOpraHu3anuu 00pa3oBaTeNbHBIX CUTYallui, BHIOOPA
JNeUCTBUA [IPaBUIIBHOIO PELICHMS;
MpUHATH  ce0s, TOHMMas  CBOY
HEJIOCTATKA u JTOCTOMHCTBA,

HEBO3MOXXHOCTH KOHTPOJISI BOKPYT;
[IPUHUMAIOT MOTHUBBI U apryMEHTBH]
NpyrMX TIpU aHAIN3€ M OLEHKE
oOpa3zoBaTenpHON  cuTyanuu; Mmers)
[IpaBO Ha OLIMOKY CBOIO U UYXKYIO.

NpUHATHE ceds UpUHUMATh ce0sl, TOHMUMAas CBOM YCTHO
APyrux: HEJIOCTaTKU M JOCTOMHCTBA;
MPUHUMATh MOTHBBI W apTyMEHTBH]
NIpYrUuX TpU aHAJIH3€ pe3yJIbTaToB
NesITeTbHOCTH;

Npu3HaBaTh CBOE TPaBO M TIPaBO)
NpyTruX Ha OMIMOKY;

pa3BHBaTh CIIOCOOHOCTH ITIOHUMATH
MUD C TO3UIMH JPYTOT0 YeJIOBEKa.

L4 Tpe6OBaHI/I${ K BBICTaBJICHUIO OTMECTOK 3a ITPOMEKYTOUYHYIO aTTECTALIUIO,

IIpomexyToOUHAS ATTECTALMS — 3TO YCTAHOBJI€HHE YPOBHSI IOCTHKEHHS Pe3yIbTATOB OCBOEHUsI Y4e€OHBIX MPEIMETOB, KYPCOB,

MOy iei, MPexyCMOTPEeHHBIX 00pa3oBaTe/IbHOMH NporpamMmoii 1 yueoHbIM mjianoM MOY «Tyounckas COLD»

I"onoBast MpoMeKyTOUHAST ATTECTAIMS MPOBOTUTCS HA OCHOBE PE3yJIbTATOB YETBEPTHBIX (TIOIYTOIOBBIX ) MPOMEKYTOYHBIX aTTECTAIMM, U
MpeCTaBIseT CO00M Pe3ybTaT YeTBEPTHOH (TTOJIyTr0I0OBOM) aTTECTAIMH B CIIyYae, €CIH yUeOHBIH MpeaMeT, Kypc, MOTYJIb OCBauBaJICS
00yJaronMMuUCs B CPOK OJHOU YETBEPTH (TOTYTOAMsI), THOO cpeaHee apu(PMETHIECKOE pe3yIbTaTOB YETBEPTHBIX (TIOIYTOAO0BBIX) aTTECTAINMA
B ClIy4ae, €CJIM YU4eOHBIN MPeaMET, Kypc, MOAYJb OCBAaUBAJICA 00YUYaIOIIMMHUCS B CPOK OoJiee OHOM uyeTBepTH (Tomyroaus). OKpyrieHue
pe3yJibTaTa MpOBOJIUTCS B MOJIB3Y O0YUAIOILIETrocs MO MpaBHiiaM MaTeMaTUYECKOTO OKPYTIICHUS



[TpomesxyTouHas aTTecTalus MPOBOJUTCSA HA OCHOBE MPUHIIUIIOB 0OBEKTUBHOCTH, OecriprucTpacTHOCTH. OLeHKa pe3yIbTaTOB OCBOCHHUS
00y4aromuMucs 00pa3oBaTENbHBIX MPOTPAMM OCYIIECTBISETCS B 3aBUCUMOCTH OT JOCTUTHYTHIX 00YYarOIIUMCS pe3yJIbTaTOB U HE MOXKET
OBITH ITOCTABJICHA B 3aBUCHMOCTD OT (hOPMBI IoTy4YeHus: 00pa3oBanus, GopMel 00yueHus u ap. oocrostensets. 3.3. [IpomexxyTounas
aTTecTalnus ABJsSeTCs 00s3aTeNnbHON s oOyyatomuxcs 2-11 kinaccoB. OHa nmoapasensercs Ha aTTeCTaluio 0 UToraM yueOHON 4eTBEPTH IS
2-8 K1accoB, aTTeCTalMIO 10 UToraM nojyroaus B 9-11 kiaccax, mo uroram roga s 2-11 knaccos. 3.4. [IpomexkyTouHOM aTTecTalMy 11O
TOraM 4eTBEPTH WM NOJYro/us, roja rnojanexar Bce ooOyydaromuecs 2-11 kimaccoB. ATTecTanus 1o UTOraM 4eTBepTH (MOIyrous)
OCYIECTBIISIETCS HA OCHOBE OLIEHOK TEKYIIETro KOHTpoust. OOydaronuiicss MOXKeT OBITh HE aTTECTOBAH I10 MPEAIMETY TOJBKO B CIIydae MPOITycKa
6omnee 50% ydyebHOTO BpemeHu. [Ipu mpormycke 00ydarommmMcs 0 YBaKUTEIBHON prUrHEe 00Jiee MOJIOBHHBI y9€OHOTO BPEMEHHU, OTBOIMMOTO
Ha M3y4eHHe y4eOHOTro mpeaMeTa, Kypca, MOIYJIsl, 00yJaromuiicsl IMEEeT MPaBo Ha MEPEHOC CPOKa MPOBENEHHS MPOMEKYTOYHOM aTTeCTaIIH.
Jlns o0yqaromuxcs, paHee He U3y4aBIIUX WIN U3y4YaBIIUX IPYTrOil HHOCTPAHHBIN S3bIK, YAOBIETBOPUTEIbHASI OTMETKA BBICTABIISIETCS HA
OCHOBE 0a30BbIX YMEHHI UNTaTh, IEPEBOJIUTH C YUETOM IPOABMKEHUS OTHOCUTENBHO cels. 3.5. [IpoMexxyTouHOl aTTecTaluu Mo uToram rojaa
nojyiexar Bce odyqaronuecs 2-11 kinaccos. ['ogoBast oTMeTKa BBICTABIISETCS MIyTEM HAX0XKAECHUS cpeiHell apuMeTnieckoil OTMETKH
pe3yJIbTaTOB Y4eOHbIX EpUOAOB. ['00Bast OTMETKa BBICTABISETCS LIEIBIM YHCIOM B COOTBETCTBUHU C MIPABHJIAMU MaTEeMaTUYECKOTO
okpyrienus. 3.6. dukcanus pe3yabTaToB MIPOMEXKYTOUHON aTTECTalluU OCYLIECTBISAETCS MO S- OaJUIbHON cUcTeME: «5» - OTIMYHO, «4» -
XOPOILO, «3» - YOBIETBOPUTEIIBHO, «2) - HEYIOBJIETBOPUTEIHHO

OneHka yCTHBIX OTBETOB OTMETKA «5»:

* TIOJTHO PACKPBITO COJIEpKaHUE MaTepualia B 00beMe IporpaMMbl U yueOHHKa;

* YE€TKO U MPABUJIILHO JIAHBI OTIPEICIICHUS U PACKPBITO COJIEpKaHUE TIOHSITHI; BEPHO MCIIOJIb30BAHBI HAYYHBIE TEPMUHBI,

* ISl TOKA3aTeNbhCTBA MCIIOIh30BAHBI PA3IMYHBIC YMEHHUS, BEIBOIBI U3 HAOTIOACHUI U OTIBITOB;

* OTBET CAMOCTOSITEIHHBIN, UCTIOIB30BaHbI PaHEe MPUOOPETCHHBIC 3HAHMS.

OtmeTKa «4»:

* PACKpBITO OCHOBHOE COJIEp)KaHHE MaTepuana;

* B OCHOBHOM IPaBUJILHO JaHbI ONPEICICHUS TOHATUI U UCII0JIb30BaHbl HAYYHbIE TEPMUHBI;

* OTBET CaMOCTOSTCIbHEIN;

e ompeAeNeHUs] TMOHATHA HEMOJHbIC, IOMYIICHbl HE3HAYUTENbHbIE HApPYIICHUS TOCIEeI0BATEIILHOCTH W3TOKEHUS, HEeOOJbIIne
HETOYHOCTH TIPH UCTIOJIb30BaHUU HAYYHBIX TEPMUHOB WUJIU B BBIBOJIAX U 00OOIICHUSIX M3 HAOIIOACHUI U OIBITOB.

OtmeTKa «3»:

* YCBOCHO OCHOBHOE COJIepKaHre y4eOHOTro MaTepuaia, HO U3JI0KEeHO (pparMeHTapHO, HE BCETIa TTOCIEI0BATEIHHO;

* OIIpeeNIeHNs TOHATUIM HEIOCTATOYHO YETKHE;

* HE WCIIOJH30BAaHBI B KAYECTBE JI0KA3aTEIHCTBA BBHIBOJBI M OOOOIICHHS M3 HAOJIOJACHUN W OMBITOB WJIM JOIMYIICHBI ONTUOKU MPU UX
H3JI0KCHHH;



* TOITYIIEHBI OUTMOKH U HETOYHOCTH B UCIOJIb30BAHUHN HAyUYHOU TEPMUHOJIOTUH, ONIPEeICHUH TOHATHI.
Otmetka «2»:

* OCHOBHOE COZIep>KaHue y4eOHOro Marepuaia He pacKpbITo; 25

* HE JJaHbl OTBETHI HA BCTIOMOTaTeNIbHbIE BOIIPOCHI YUUTEJIS;

* TOIyIIEHBI TPYOBbIe OIIMOKU B ONPEeICHUH MOHATHI, TPU UCTIOIb30BAHUN TEPMHUHOJIOTHH.

OneHKa NpakTUYECKUX YMEHHMH yyammxcsd OTMeTKa «S»:

e MPaBUJILHO OMpeJiesieHa esib paboThI;

® CaMOCTOSITEIBHO M MOCTIeI0BATEIbHO MPOBEICHBI OA00p 000pYI0BaHUS  OOBEKTOB, a TakXKe paboTa Mo 3aKJaJIKe ONbITa;
® Hay4YHO I'PaMOTHO, JIOTUYHO ONMCaHbI HAOMIOAEHUS U C(HOPMYIUPOBAHBI BHIBOJIBI.

OTMmeTKa «4»: @ MPaBUIIbHO OIpeJIeeHa Leb;

® CaMOCTOSATEIBHO MPOBeIeHa paboTa Mo moaAdopy 000pyI0BaHUS, OOBEKTOB; IPU

® 3aKJIAJIKE OIBITA JIOMYCKAOTCs 1—2 omMOKH;

® B I1€JIOM I'PAaMOTHO M JIOTHYHO OIMCAHbI HAOIIOICHHUS U CPOPMYIIUPOBAHBI OCHOBHBIE BHIBOJIBI;

® B ONMCAaHUM HAOIIOJCHUI U3 ONBITA AOIMYIIEHbl HETOUHOCTH, BBIBO/IbI HETIOJIHBIE.

OtMmetka «3»:

e IPaBUJILHO ONPE/IENICHA 1I€Jb OIbITA;

® 10100p 000PYyIOBaHMS 1 OOBEKTOB, a TAKXKE PAOOTHI IO 3aKJIA/IKE OTBITA TPOBEICHBI C TOMOIIBIO YUUTEIS;
® JIONYIIEHBl HETOYHOCTU U OLIMOKH MPH 3aKIAJKE OIbITA, OMMCAHUU HAOIIOIeHUI, ® (POPMYITHMPOBAHNH BHIBOJIOB.
OtMmetka «2»:

® HE ONpe/IesIeHa CaMOCTOSITENILHO 11eTb Pa0OThI;

e HE MMOATOTOBJICHO HY)KHOE 000PYI0BaHNUE;

® JIOTYIIEHBI CYIIECTBEHHBIE OIIMOKU MPH 3aKIa ke U 0(OPMIICHUH OIbITA.

O1nieHKa TeCTOBBIX 3aaHuii OTMETKa «5»

: BBITTOJIHEHO 85 % paboThl;

OtmeTka «4»: BBIIOTHEHO 65 % padoThl;

Otmetka «3»: BbinonHeHo 50 % paboTsr;

OtMmetka «2»: BeimoaHeHO MeHee S50 % paboThI.

OreHka pe3yabTaToB OCBOCHHUS yueOHOTro Kypca «buonorus»
OueHka yCTHBIX OTBETOB OTMETKA «5»:

* [IOJTHO PACKPBITO COZEpKaHHE MaTepHrala B 00beMe porpaMMbl U yUeOHHKa;



* YETKO U MPABUJIIBHO JIaHbI ONPEJEICHUS U PACKPBITO COJIEpKaHUE OHITHI; BEPHO UCIIOIb30BAHBI HAYUYHbIE TEPMUHBI,
* ISl TOKA3aTeNbCTBA MCIIOJIH30BAHBI PA3JINYHBIC YMEHHUS, BEIBOIBI U3 HAOIIOACHUI U OTIBITOB;

* OTBET CAMOCTOSITEIHHBIN, UCTIOIH30BAHBI PaHEE MPUOOPETCHHBIC 3HAHMSL.

OtMmeTka «4»:

* PACKpBITO OCHOBHOE COJICp)KaHHE MaTepuaa;

* B OCHOBHOM MPABHUJILHO JIaHbI ONPEIEICHUS MMOHITHI U UCTIOIB30BaHbl HAYYHbIE TEPMUHBL;

* OTBET CAaMOCTOSTCIbHBIN;

® OHOpCaACJICHUA MMOHSATHUH HCIOJIHBIC, AJOMYIICHBI HCE3HAYMTCIBbHBIC HAPYHWICHUA IOCICAOBATCIIBHOCTU H3JI0KCHUAA, HeOOoIbIINE
HETOYHOCTH IIPH MCIIOJIb30BAHMHU HAYYHBIX TEPMHWHOB HUJIKM B BBIBOJAX U 0606H_[€HI/IHX u3 Ha6J'IIOI[eHI/II71 H OIIBITOB.

OtrMeTKa «3»:
* YCBOCHO OCHOBHOE CO/IepKaHHe y4eOHOT0 MaTepuana, HO U3JI0KeHO (pparMeHTapHO, HEe BCET/a MOCIeI0BATEILHO;
* OIIpe/IeNIeHUs] MOHATUIM HEIOCTATOYHO YETKUE;

¢ HC HCIIOJIb30BaHbl B KaYC€CTBC JOKa3aTCJIbCTBA BbIBOAbBI U 0606IH6HI/I$I us3 Ha6J'IIOI[CHI/II71 " OIIBITOB MJIKM JOITYIICHBI OIINOKHU Ipu ux
HU3JT0KCHHUH,

* IOMYIICHBI OIMUOKN M HETOYHOCTH B MCIIOJIb30BAHUN HAYYHOW TEPMHUHOJIOTHI, ONIPEICICHUN TTOHSITHH.
OTMeTKa «2»:

* OCHOBHOE COJIepKaHUe YueOHOro MaTepHalia He pacKphITO; 25

* HE JIaHBI OTBETHI HA BCTIOMOTATEIIbHBIE BOMPOCHI YUUTEIIS;

* IONYIICHBI TPyObIe OMIMOKHU B OTIPEICIICHUN TTOHITHH, IIPU UCIIOIH30BAaHUH TEPMUHOJIOTHH.

OueHKa NpakTUYEeCKUX YMEHHUM yyammxcsa OTMeTKa «S»:

® [IPaBUJIbHO OIIPCACIICHA LICJIb pa6OTBI;



® CaMOCTOATEIBHO U MOCIEA0BATENIBHO MPOBECHBI TOI00P 000pYyI0BaHUS U OOBEKTOB, a TaKkke paboTa Mo 3aKIajKe OIbITa;
® HAy4YHO I'PaMOTHO, JIOTUYHO OMHCaHbl HAOMIOACHUS U C(HOPMYIUPOBAHBI BHIBOJIBL.

Ot1MeTKa «4»: ® IpaBWIBHO OIpE/IEIECHA 11€J1b;

® CaMOCTOATEIILHO TIPOBEICHa paboTa 1Mo mo100py 000pyI0BaHuUs, 0OBEKTOB; TIPH

® 3aKJIJIKE OIBITA JOMYCKAOTCS |—2 ommoKu;

® B IICJIOM IPAMOTHO U JIOTHYHO OMUCAHBI HAOIIOIeHUS ¥ c(DOPMYITHPOBAHBI OCHOBHEIC BBIBOJIBI;

® B ONMMCAHUM HAOIIOJCHHIA U3 OMBITA JOIMYIIEHBI HETOYHOCTH, BEIBOJIBI HETIOJTHEIC.

OtMmetka «3»:

® IPABWJIHHO OMpe/IeNieHa 1EJIb OIbITA;

e 107100p 000PYIOBaHMS U OOBEKTOB, a TAKXKE PAOOTHI IO 3aKJIAJIKE OIBITA MPOBEICHBI C TOMOIIBIO YUUTEIIS;

® JIONYIIECHBl HETOYHOCTH U OIIMOKH MPH 3aKIIAJKE OIBITA, OMMMCAHUY HAOIIOICHUI, ® (DOPMYITHPOBAHUH BHIBOJIOB.
OtmMmeTKa «2»:

® HE OIpEIesIeHa CAaMOCTOSITEIBHO 11€71b PaOOTHI;

® HE MOJIrOTOBJIEHO HYXKHOE 000pYOBaHUE;

® JIONYIIEHBI CYNMIECTBEHHBIC OMMOKU TIPH 3aKJIaKe U 0POPMIICHUH OTIBITA.

OrneHka TecToBbIX 3aaHuil OTMETKa «5»

: BBITIOJTHEHO 85 % paloThI;

OtmeTka «4»: BBIIOTHEHO 65 % paboThl;

OtmeTka «3»: BoimosiHeHO 50 % paboThl;

OtmeTka «2»: BoimonHeHo MeHee 50 % paloThl.



3/I'paduK KOHTPOJIBLHBIX MEepONPUATHI

Ne Kaace Tema k/p 10 11 12
1 10 XuMuueckasi opraHu3aius KIeTKH
CtpoeHre U QYHKIUHU KIETKU
HacnenctBennas nHpopManus u peanu3aius +

e€ B KJIIETKE

CtpoeHue u GyHKIUH
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Cenexiusi OpraHu3MOB
















YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. buonoruyeckue cucteMsl u npoiieccel, 10 knace/ Tepemor A.B.,
ITerpocora P.A., O01iecTBO ¢ OrpaHUYeHHON O0TBETCTBEHHOCTHIO «OL]
MHEMO3HUHA»

* buonorus. buonoruueckue cucremsl u niponiecchl, 11 knace/ Tepemos A.B.,
ITerpocora P.A., O6mecTBO ¢ orpaHuYeHHON O0TBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»

BeenureBapuant

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

BBenurenannrie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

BBenurenanuble
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