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CtpyKTypa JOKyMEHTA.

OenepanbHas paboyas mporpaMma Mo ydeOHoMmy npenmery «buonorus» (0a30BBI YpOBEHB)
(mpeametHas o6nacTh «ECTECTBEHHO-HAYUHbIE IIPEMETHI») BKIIIOUAET CICAYIONIHNE Pa3Ieibl:

o [losicHuTenbHAS 3aMKCKa,

e (CopepxaHue yueOHOIo MpeameTa,

e [lnanupyembie pe3yabTaThl OCBOCHUS IPOrPAMMBL.

e TemaTuueckoe IIAHUPOBAHHE

e [loypouHoe muianupoanue

e  VYyeOHO-MeTOIMYECKOE 00ECIIEUEHE

IHosicuuTe/IbHAA 3aIIUCKA.

[TporpamMmma mo OHMONOTHH Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs pa3padoTaHa Ha
OCHOBE denepanbHOTO 3aKOHa oT 29.12.2012 No 273-03
«O6 oOpasoBanun B Poccuiickoit  @enepauuun», DenepasbHOro rocyJapCTBEHHOIO
00pa30BaTEeNILHOIO CTAaHAApPTa CpeiHero ooduiero obpazoBaHus, KoHuenmuu npenogaBaHUs
yuyeObHoro mnpenMera «buonorus»» M OCHOBHBIX TOJOXKEHUH (QenepaibHON MporpaMmbl
BOCIIUTAHUS

VY4eOHblit peaMer «buosorus» yray0n€HHOTO YPOBHS U3y4CHHUS
SBIISICTCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON 00nacTu «EcTecTBeHHO-HAy4YHBIE MTPEIMETHI.
Cornacao monoxkenusim ®I'OC COO, mpoduinbHble ydeOHbIE NPEAMETHI, H3ydaeMble Ha
yIIIyONE€HHOM YpPOBHE, SIBISIOTCS COcOOOM TuddepeHnranud o0ydyeHus Ha YpOBHE CpPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM,
CpeAHUM OOIIMM, CPEHUM CIELUAIbHBIM U BBICHIMM 0Opa3oBaHueM. B To e Bpems KakIbli 13
TUX YYeOHBIX MPEIMETOB JOJDKEH OBbITh OPHEHTUPOBAH Ha TMPUOPUTETHOE pELICHHe
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BHBAIOIINX 33J]ad, CBSI3aHHBIX C MpodopHueHTannein
o0ydaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOH 00JIaCTH HAy4yHOTO 3HAHUA,
CBSI3aHHOTO C OHWOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no Guosoruu Aa€t MpeAcTaBiIe€HUE O IeNIM U 33/Ja4ax U3ydeHHUs yuyeOHOro
npeamera «buonorus» Ha yriayOnE€HHOM YpOBHE, ONpeAeNseT o0s3aTeabHOe (MHBapUAHTHOE)
NpPEIMETHOE COJEepKaHHUEe, ero CTPYKTYPHpPOBAHME MO paslieNiaM M TeMaM, paclpelielieHue 1o
KjlaccaM, PEKOMEHIYeT TIOC/IeA0BaTeIbHOCTh HM3y4eHHs Y4eOHOro Marepuana ¢ y4éTom
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Mpoliecca, BO3PACTHBIX
ocoOeHHOCTeN oOywaromuxcsi. B mporpamme 10 OHONIOTMHM — pealv30BaH  MPUHITUT
MIPEEMCTBEHHOCTH C W3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onarogaps yemy MpocMaTpHUBaeTCs HaIpaBJICHHOCTh
Ha noceayouee pa3BUTHE OHMOJIOTrMYECKHUX 3HaHWH, OpPUEHTHUPOBAHHBIX
Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOIO MHUPOBO33PEHHUS, HKOJOTHUECKOTO MBIIIICHHS,
OpeJCTaBICHUH O 3/70pOBOM o0OOpa3e »KU3HU, Ha BOCIUTaHHE OEpPEKHOTO OTHOIICHUS
K OKpy»Xarolei npupoHoi cpene. B mporpamMme no 61oioruu Takxe mokasaHbl BO3MOKHOCTH
yuebHoro mpenmera «buonorus» B peanuszauuu tpedoBanuii ®I'OC COO kx mimaHHpyeMbIM
JMYHOCTHBIM, METaINpeIMETHbIM u PEIMETHBIM pe3yabTatamMm o0yueHus
U B (pOpMUPOBAaHNM OCHOBHBIX BUJI0B y4€OHO-II03HABATEIbHOM AESATEIBHOCTUH 00YUaIOIIUXCS IO
OCBOCHHMIO COJCp)KaHUS OWOJOTHYECKOTO O0Opa3oBaHUSI Ha YPOBHE CpPEIHEro OOIIero



obpazoBanus 0011e00pa30BaTEILHOMN IITKOJIHI.

Y4eOHblii peamer «buosorus» Ha ypOBHE CPeIHET0 OOIIero 0Opa3oBaHUs 3aBepliacT
Ouonornyeckoe  oOpa3oBaHME B  INKOJI€ W OPUEHTHPOBAaH  HA  pacIIMpEeHHue
U yriyOJgeHue 3HaHUM OoOyJalomuxcs O JKMBOM NPUPOJE, OCHOBAaX MOJICKYIISIPHOM
U KICTOYHOW OWONOTHH, SMOPUOJIOTMH W OWOJIOTUM pPa3BUTHS, TCHETUKH, CEJCKIIUH,
OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYE€HHUS U IKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriyOJIEeHHOM YpOBHE OpPHUEHTHPOBAHO
Ha MOJIFOTOBKY O0YyYarolmuxcs K MOCIeAYIONIeMy MOJy4eHHI0 OMOJIOrHYecKoro o0pa3oBaHus B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBanus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJYYEHHBIX MPU HM3YYEHUH OOYUYarOIIMMUCS
COOTBETCTBYIOILIUX CHCTEMATHYECKUX pa3/IejoB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOUIETO
oOpazoBanus B 10—11 ximaccax 3TH 3HaHUS MOIY4alOT pa3BUTHE. Tak, pacIIMpPEHbl U yriIyOJIeHbI
OMooTHYecKre 3HAHMUSA O PACTEHUSX, XUBOTHBIX, Tprbax, OakTepusx, OpraHu3Me 4YeIOBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIHHO BKJIIOYEHBI OWOJOTMYECKUE CBEICHHS
MPUKIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MOCHEeAYIOEro BeiOopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOTYYCHHBIMU O0YUaIOIIUMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpaduu 1 MaTEMaTUKH.

CrpykTypa  mporpaMMbl 1O~ OHOJIOTUM  OTpakaeT  CHCTEMHO-YPOBHEBBIH
U DBOJIIOLIMOHHBIA MOAXOJbl K Hu3ydeHuto Ouosoruu. CorjacHO UM, H3y4darOTCs CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs )KUBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aILUH, SBOIIOLUT
OpPraHMYecKOro MHpa Ha 3emile, COXpPaHEHUs OMOJIOTMYECKOro pa3HooOpa3us miaHeThl. Tak, B
10 kyacce HM3y4yarOTCs OCHOBBI MOJIEKYJISAPHOM M KJIETOUYHOW OWOJOTHH, 3MOPUOJIOTHH U
Ounonoruun pa3BUTHS, TeHETUKU U CeJIeKIUH, OMOTEXHOJIOTUU
U CUHTETUYECKOM OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HaHUS 00y4aromuxcst 1o 00TaHUKE, 300JIOTHH,
aHatomMuH, ¢usnonoruu yenoeka. B 11 kiacce M3ydaroTcs HBOJIOIUOHHOE yYEHHME, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH 00€CNEUUTh OCBOEHUE OOy4YarOIUMUCS
OMOJIOTUYECKUX TEOpPHA W 3aKOHOB, WJEH, NPUHIMIIOB W TMPaBHJ, JISKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOUN KapTUHBI MHpA, 3HaHUHN
O CTPOEHUHM, MHOroo0Opa3uu M OCOOEHHOCTSX KIETKH, OpraHu3Mma, MONYJISlIHH, OHOIEHO03a,
HKOCHUCTEMbI, O BBIJAIOUIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIEI0BaHMIX
B OWoIOTMM, TPHUKIAIHBIX  acleKTax  OWoJorMveckux  3HaHWi. Jlnsg  pa3BuTus
U TIOJJIep’KaHHUsl MHTepeca OOydJarolmMXCsl K OMOJIOTMH HapsAy CO 3HAYUTENBHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuana B COJEp)KaHUU MpOrpaMMmbl MO OHUOJOTMHM MPETyCMOTPEHO
3HaKOMCTBO C MCTOPHEW CTAHOBIICHUS W PAa3BUTHS TOW WJIM WHON 0OJIACTH OMOJIOTHH, BKJIAJIOM
OTEYECTBEHHBIX M 3apyOC)KHBIX YUYEHBIX B pEUICHHE BAKHEHITUX OWOJIIOTHYECKUX U
AKOJIOTUYECKHUX TTPOOIIEM.

Hean u3yuenns yue6Horo npeamera «buonorus» Ha yriayOol€HHOM ypOBHE — OBJIaJICHHUE
00y4JalImMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHu3alliid >KUBBIX CHCTEM
pasHoro panra u npuobpeTeHue yMEHUH HCIOJIb30BaTh 9THU 3HAHUs
B (QopMHUpOBaHWUU HHTEpeca K ONpeAeneéHHOW o0yacTu MpodecCHOHANBHON IesSTeNbHOCTH,
CBSI3aHHOW ¢ OwWosorumed, WM K BBHIOOPY YyUE€OHOTO 3aBEICHUS M TMPOAOJIKEHUS
OMOJIOTMYECKOT0 00pa30BaHUs.

Jloctmxenue Lenu U3YYEHUS y4eOHOro npeaMera «buonorus»
Ha Yri1yOJ€HHOM ypOBHE 00ECIIeUnBAETCS PEIICHUEM CIEAYIOUINX 3a1a4:



e OCBOGHHE OOYYAIONIMMKCS CHUCTEMBI OMOJOTHYECKMX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSAX, KOHIEMIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U TMpaBHJIaX, COCTABIISIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUDA;
O CTPOCHHH, MHOTO0O0pa3uu U OCOOEHHOCTSAX OHMOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, NOMYJISIH, BUJ, OMOTeOeH03, Onocdepa); O BBIIAIOIIUXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHY;

e O3HAaKOMJICHHE OOy4aromMXCsl C METOAaMH TIO3HAHUS JKUBOW MPUPOIBI:
UCCIIEIOBATEIBCKUMH METOJaMH OMOJIOTHYECKUX HAyK (MOJIEKYJISPHOU U KJIETOYHOM
Ouonoruv, -HMOPUOJIIOTUM U OHOJOTUM pA3BUTHUSA, TEHETUKU M  CEJEKIIHH,
OMOTEXHOJIOTHH

U CHUHTETHYECKOW  OWMOJOrMHM,  HAJICOHTOJOTHH,  HOKOJOTMH);  METOAAMH
CaMOCTOSITENIbHOTO TIPOBEJCHHS OMOJIOTMUECKUX HCCIEAOBAaHUN B TaOOpPaTOpUH U B
npupoze (HalnroneHne, n3MepeHue, YKCIePUMEHT, MOACITUPOBAHHE);

e oOBIaJcHHE  OOy4YAIOIIUMHUCS  YMEHHUSIMU:  CAMOCTOSTEIBHO  HAXOJWTh,
aHAJTM3UPOBATh M HCIIOJIb30BaTh OWOJIOTUYECKYI0 HWH(POPMALUIO; TIOJIb30BATHCS
OMOJOrMYEeCKOH TEPMHUHOJIOTUEH W CUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXKIY
pa3BUTHEM Oouosiorun
U COIHATBHO-DKOHOMHYECKIMH W HKOJIOTUYECKUMH TPOOIEeMaMH YeJIOBEUECTBA;
OLICHUBATh TOCJIEJICTBUS CBOCH JEATENHHOCTH MO OTHOUICHHIO K OKpY)Karoleu
IPUPOJHOIN cpene, cOOCTBEHHOMY 30POBBI0 U 30POBBIO OKPYKAIOIIMX JIIOJACH;
000CHOBBIBaTh M COOJIIO/IaTh MEPHl MPOMUIAKTHKA HHPEKIIMOHHBIX 3a00JICBaHUH,
MpaBWJia TIOBEJIEHUS B MpUPOJE U oOecredeHus Oe30MacHOCTH COOCTBEHHOM
KU3HEJCATCIIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSIX MPUPOTHOTO W TEXHOTESHHOTO
XapakTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAaydHbIE OTKPHITHS B 001acTH
OuoJIoruy;

e pa3BuTHE Yy OOYYAIOIIMXCS WHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEM
B TMpoIecce 3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITHSMH U  COBPEMEHHBIMH
WCCJIC/IOBAHUAMU B OWOJIOTHH, pEIIaeMbIMA €10 TpoOJeMaMHu, METOO0JOTHEH
OMOJIOTUYECKOTO HCCIEIOBAaHUS, MPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUH,
pelieHuss OMOJOTUYECKHX 3a]a4, MOJACTUPOBAHUS OHOJOTHYECKHX OOBEKTOB U
IIPOLIECCOB;

e BOCHHTaHHE y OOYYaIOIIMXCS IIEHHOCTHOTO OTHOIICHWS K JKUBOW TPHPOIE B
[EJIOM U K OTIENbHBIM €€ 00bEeKTaM M SBIEHUSAM; (POpMHpPOBAHHE IKOIOTUUYECKOM,
TeHETHUYECKON TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEJACHHS B IPUPOJIC; HHTETPAIHH
€CTECTBEHHO-HAYYHbIX 3HAHUN;

e TpuoOpeTeHHEe  OOYyYAOIIUMHUCA  KOMIETEHTHOCTH B PaIlMOHAIBHOM
IPUPOIONIONB30BAHNH (COOIIOIEHHE TIPABUIT TIOBEACHHUS B TIPUPOJIE, OXPaHbI BHJIOB,
sKocucTteM, Ouocdepbl), COXpaHEHHWH COOCTBEHHOTO 370POBbS M  3JI0POBBS
OKPY>KaIOIIHX JII0/IeH (CoOmoaeHusT Mep NMpodUIaKTUKH 3a00JI€BaHNi, OOecTieYeHIE
0C30MaCHOCTH JKU3HEJCATCIILHOCTH B YPE3BBIYAHHBIX CHTYAIMSIX HPHPOIHOTO H
TEXHOTCeHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAaHUS OMOIOTHYECKUX 3HAHUMA H
yMEHUI

B IIOBCEIHEBHOM KU3HHU,

e CO3/IaHHE YCIIOBUH I OCO3HAHHOTO BBIOOpa OOYYaAIOIIUMUCS WHIUBUIYaTbHOM
o0Opa3oBaTenbHOI TPaeKTOpUH, CIOCOOCTBYIOIIEH MOCTeIyIoIEMY



npoeCCHOHATFHOMY CaMOOTIPE/ICTICHNIO0, B COOTBETCTBUHM C WHAMBHIYAIbHBIMUA
HMHTEpPECaMH 1 MOTPEOHOCTAMH PETHOHA.

O0111ee uncIo 4acoB, PEKOMEHIOBAaHHBIX JIJISl U3y4EHUs! OMOJIOIMH Ha YIiIyOJIEHHOM
ypoBHe, - 204 yaca: B 10 knacce - 102 gaca (3 yaca B Hezemo), B 11 kiacce - 102 yaca (3 gaca B
Heneo). [IpeaycMoTpeHo pe3epBHOE BpeMs.

OTrb6op opraHu3alMOHHBIX (OpPM, METOAOB W CpPEACTB OOy4YeHHs OWOJIOTHH
OCYIIECTBIISICTCT ¢  y4€TOM  cHelu(HUKH  €ro  COJIepXKaHWs W HAIpPaBICHHOCTH
Ha MPOJIOJHKCHNUE OMOJIOTHYECKOT0 00pa30BaHUS B YUPEKACHHUIX CPEIHEr0 MpodeccrnoHaIbHOTO
Y BBICIIETO 00Opa30BaHuUs.

OenepanbHas pabovas IporpaMMa HCIONb3YeTCsl B Ka4eCTBE OCHOBBI JJIsl pa3paboTKu
paboueli mporpaMMbl YUUTEIIS.

OO0s13aTeNIbHBIM YCIIOBUEM MU 00Y4EHMM OMOJIOTUM Ha YIriyOJIEHHOM YpOBHE SIBIISIETCS
npoBe/ieHUe Ja00paTOPHBIX M MPAKTHYECKUX padoT. KojamuecTBo u TeMaTnka J1abopaTopHBIX U
NPaKTUYECKUX paboT, ydacThe OOY4YaroUmIMXCS B BBINOJHCHUU TMPOCKTHBIX U y4eOHO-
UCCIICIOBATEIbCKUX Pa0dOT U MX TEMaTHKa ONPEACISeTCS YYUTEIeM Ha OCHOBE MMEKOIIUXCS
MaTepHaAIbHO-TEXHUYECKUX PECYPCOB.

@opMBl OpraHM3alMU Y4eOHOTO IMpolecca:  KIACCHO-ypOYHas CHCTEMa KIIACCHO-YPOYHas
CHCTEMa C 3JIEMEHTaMH JICKIIMOHHBIX 3aHATHI.

Pabouas nporpamMma COCTaBJICHA C y4€TOM pa60qel71 IIporpaMmbl BOCIIMTaAHUA IOKOJIBI.



Copaep:xkanue y4eOHOro npeamera

ConepkaHue TNpPOTpaMMbl, BBIICIEHHOE KYpPCHBOM, HE BXOJUT B  IPOBEPKY
['ocynapcrBennoit urorooit arrcranuu (I'MA).

Tema 1. Buosnorus kak Hayka (1 u).

CoBpemenHas Ouosiorus — KoMIUIekcHas Hayka. Kparkast uctopust pa3BUTHsI OMOJIOTHU.
buonornueckue Hayku W u3ydaemble UMM mpoOiembl. DyHpameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIICOBAHUS B OMOJIOTHH.

3nauenue Ouosiornu B (HOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
Mupa. [Ipodeccun, CBS3aHHBIE c OuosorHeil. 3HaueHue ouoioruu
B MPAKTUYECKOU JEATEIHLHOCTH YEJIOBEKa: MEIUIIMHE, CEIHCKOM XO3SHCTBE, MPOMBIILICHHOCTH,
OXpaHe MPUPOJIBI.

JleMoHcTpanuu:

[Moprpeter: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. dapeun, Y. apseii,
I'. Menpnens, B.N. Bepuaackui, N.II. I1aBnoB, HN.. MeuHUKOB, H.A. BaBunos,
H.B. Tumodees-Pecorckuii, [[x. Yorcon, ®. Kpuk, J[.K. benses.

Tabnuis! 1 cxembl: «CBSI3b OMOJIOTHH C APYTUMH Haykamuy, «CrucreMa OUOIOrHYeCKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3y4eHue (2 ).

JKuBbie cucTeMbl KaKk peaAMeET u3ydeHusi ornonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh u LIEJIOCTHOCT, CJI0)KHOCTh
U YHOOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AIUsl, CaMOBOCIIPOM3BEIICHUE,
pa3IpaXXuMOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOUHbIN, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OnOTeoIneHOTUYECK Ui ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymiectBoBaHusl MaTepuu. Hayku, uzydaromue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenune xuBbIx cucreM. Meroabl Ouonornueckor Hayku. HalOmroneHue, usmepenue,
HKCIIEPUMEHT, cUcTeMaTHh3aIus, MeTaaHaJu3. [Tonsitue 0 3aBUCUMOM
1 He3aBHcHUMOW nepemeHHo. [InanupoBanue sxciepuMenTa. [locranoBka U mpoBepKa rUNOTES.
HyneBas TUIIOTE3a. [TonsTue BBIOOPKU u eé JIOCTOBEPHOCT. Paz6poc
B Ouonornmueckux naHHBIX. OIEHKa JIOCTOBEPHOCTH TOIYYCHHBIX pPe3yabTaToB. [IpuduHbBI
MCKa)XEHUS pe3yJbTaTOB HKCIIEpUMEHTA. [IoHsATHE CTaTUCTUYECKOTO TECTA.

Tabmuielr u cxeMbl: «OCHOBHBIE TpPHU3HAKU IKU3HWY», «BHOIOTHMYECKHE CHCTEMBI»,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOHU MPUPOIb», «CTpOEeHNE )KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreorienos», «buocdepan, «MeTopl U3ydeHHS] JKUBOU MPUPOIBI.

O6opynoBanue: JnabopaTopHOe OO0OpyIOBaHHWE IS TPOBEICHUS  HAONIOJACHUH,
U3MEPEHUI, SKCIIEPUMEHTOB.

Tema 3. buosorus kiaerku (2 v).

Krnetka — cTpykTypHO-QYHKIIMOHATBHAS €IUHUIA KUBOTO. VICTOpUS OTKPBITUS KJIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopusi (T.IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Meroapl MOJEKYJISIPHOH M KIETOYHOW OWOJOTHM: MHKPOCKOIHMs, Xpomartorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe UEeHTPpU(YrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue QurcuposanHvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIUS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JeMoHcTpanuu:

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. llneiinen, P. Bupxos, K.M. bap.

TaOmuipl u cxembl: «CBETOBOM MHKPOCKOI», «NEKTPOHHBI MUKpOcKoI», «cTopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

Tema 4. Xumnueckasi oprannzanus kiaetku (10 4).

XUMUYECKUH C€OCTaB KIETKU. Makpo-, MHKpO- M YyJIbTPaMHKPOIIEMEHTHL. Bona
u e Ppoilb Kak pacTBOPUTENs, peareHTa, ydacTue B CTPYKTYPpUPOBAaHUU  KIIETKH,
TEIUIOpEryIsaluid. MUHepallbHbIE BELIECTBA KJIETKH, UX OMOJOrudeckas poib. Ponb kKaTMOHOB U
AQHUOHOB B KJIETKE.

Opranuueckue BellecTBa KiIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OeiakoBOM Moiiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAas CTPYKTYypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYraeBoasl. MoHOcaxapupl, JUCaxapuiabl, OJUrocaxapuabl U monucaxapuisl. OOmui
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YIJI€BOJOB.

Jlummmapl.  'mapodunbHO-TMApOodOOHBIE  cBoiicTBa.  Knaccupukanumss — aumumos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu aunuaos. O0mue
CBOICTBa OMOJIOTUIECKUX MeMOpaH — TEKYy4€eCTb, CTIIOCOOHOCTH
K CaM03aMBbIKaHHIO, TOJTYIIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JJTHK n PHK. Crpoenne HykienHoBbIX KucioT. HykieoTuuasl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
HYK1eo3uompugocgamol (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosiorus: OMOXMMHUYECKUE M OMOPU3NYECKHE HUCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypvl u QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHcTpanuu:

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, @. Kpuk, M. Yunkune, P. ®panxmmn, @. Canrep,
C. IIpy3unep.

Huarpammsbl: «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B HEKHUBOM IMPHUPOIE»,
«Pacnpenenenrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabnMia XUMHUYECKHX 3J€MEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
IMnuaoBy», «HykienHoBble KUCIOTHI, «CTpoeHHE MOJIEKYIIbl ATD».

Tema 5. Ctpoenue n GyHKIuM KjiaeTku (8 41).

Tunsl kneTok: sykapuoTHueckass U nmpokapuoruyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mnpokapuoTHUEeCKoW KieTku. Kierounas cTeHka OakTepuii ©  apXei.



Oco0eHHOCTH CTpOEHUS TeTepOoTPoPHON 1 aBTOTPOhHON MPOKAPHUOTUUECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenne 1 pyHKIIMOHUPOBAHHUE dyKapUOTHUECKOH KieTku. [Ina3marnueckas memOpana
(mmazmanemma). CTpykTypa IUTa3MaTHmdeckod MeMOpaHbl. TpaHCIOPT BEHIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerduéHHas nudQys3us), aKTUBHBINA
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponuraemocts MemOpanbl. PaGoTa
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIMUTO3, (harounTo3. Jk3ouuTo3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Hurtommazma. [utozonb. Lutockener. JBuxkenue uuroriazMbl. OpraHouibl KJIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HjomIazmMarndeckas cetb (DIIC), anmapat ['ombmku,
JU30COMBI, UX CTpOeHHE M (PYHKIUH. B3amMOCBI3b OJHOMEMOpPAHHBIX OPTaHOMOB KIICTKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasenenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maxkwii  (arpaHyssipHbIN)
SHJOIIa3MaTHUeCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmku. Moougurayus
benkos 8 annapame Tonvoorcu. Copmuposka benkos
6 annapame [onvooicu. TpaHCHOpPT BeIIECTB B KIETKe. Bakyolu pacTUTENbHBIX KIETOK.
Kinerounsiii cok. Typrop.

[losniyaBTOHOMHBIE OpPraHOMJbI KJIETKH: MHUTOXOHJPUHU, IIACTUIBL. [Ipoucxodrcoenue
mumoxonoputi u naacmud. Cumdbuocenes (K.C. Mepeoxckoeckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMUM MHUTOXOHIpUH U 1acTuj. [lepBuuyHBIE, BTOPUYHBIE W CIOXKHBIC IUIACTHIBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHUN.

HememOpanHnbie opranonisl kietku CTpoeHne M pyHKIMM HEeMeMOpaHHBIX OpPraHOUIOB
kiaeTku. Pubocombl.  IIpomeosxcymounvie  ¢hunamenmsi. MuUKpodMIaMEHTBI. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
Mukpotpy6ouku. Knerounsiii mentp. CTpoeHHe U JBHXKEHHE OJKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OOosouka sapa, XpOMAaTWH, KapuoIIa3Ma, SAPBILIKH, WX CTPOEHHE
u QyHKUMH. SnepHbiil OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pAcMoONOKEHHE XPOMOCOM B
uHTepdazHoM sape. Dyxpomamun u cemepoxpomamutr. benku XpoMaTHHAa — THCTOHBI.
Hunamuka sdeprotl 000104Ky 8 Mumo3se. AoepHuviii mpaHcnopm.

Knerounbie  BkimtoueHus. CpaBHHUTENbHAas  XapaKTEPUCTHUKA  KJIETOK  JYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOIA).

JeMoHcTpanuu:

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHYECKOW KIETKn», «CTpOoeHHE KUBOTHOMN
KJIETKN», «CTpOEHUE PACTUTENIBHON KIETKN», «CTPOCHUE MUTOXOHAPHUNY, «Anpoy», «CTpoeHue
IPOKAPUOTUYECKON KIETKUY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGoparopnast pabora Nel«M3ydeHue KaTaTUTHYECKOW aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe KaTtajasbl)y.

JlabopatopHas pabora Ne2«M3ydenwe (HEepMEHTAaTUBHOTO pPAaCHICTUICHHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX KIETKAX).

JlabopatopHas pab6ora Ne3 «MccrmemoBanume —Iia3MoiuM3a M ACTUIa3MOJIM3a



B PACTUTENBHBIX KIETKAX).

[Tpaktuyeckas padora Nel«3ydeHue CBOMCTB KIETOYHON MEMOpaHbI».

Tema 6. O0MeH BelecTB M NIpeBpaLlieHHe JHEPruM B KiaeTke (9 ).

AcCUMMIISAINS U JUCCUMIIIALUS — JBE CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneueHue kietku: mpespamienne ATd B 0OMEHHBIX Ipoleccax.
@®epMeHTAaTUBHBIM XapakTep peakluid KIETOYHOTro Merabonu3ma. DepMeHThl, X CTPOEHUE,
cBoiictBa u mexanusMm peiictBus. Kodepmentsl. Orinuus ¢(epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  belku-akTUBAaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMi OT Pa3INYHbBIX (PAKTOPOB.

[lepBuuHbI CHUHTE3 OPraHMYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHMbIU U
oKcuceHmvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmMbl
peakyuonnoeo yeumpa. Ponb  xmoporutactoB B mporecce  ¢gorocuHTe3a.  CBeroBas
u TemHOBasi ¢azpl. @omoovixanue, Cs., Cs. u CAM-munsvr pomocunmesa. IIpoayKTUBHOCTD
dorocunTe3a. BnusHue pasznuuHbIX (PAKTOPOB Ha CKOPOCTh (HOTOCHMHTE3a. 3HAYCHHE
dboTocuHTE3A.

Xemocunrte3. PazHooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPHUPHUIMPYIOIINE
OakTepuH, )KeIe300aKTepuu, cepoOaKTepUn, BOJOPOIHBIE OaKTeprH. 3HAUCHHE XEMOCHHTE3a.

AHa’pobHble opranu3mbl. Buabl Opoxxenus. IIpoaykTel OpoKeHHsI U UX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YIUTENH
Oone3Hei.

AdpoOHBIE OpraHM3Mbl. JTamnbl HEpreTnyeckoro obMeHa. IloAroToBUTENbHBIN 3Tarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeNIIeHUE TIHOKO3BI.

buonornueckoe OKHCIE€HUE, WIM KJIETOYHOE JbIXaHue. Poinp  MHUTOXOHIpUN
B Ipoleccax Ouonornyeckoro okucieHus. Lluxnnyeckue peakiuu. OKHCIUTEIbHOE
dochopunupoBanue. duepeus membpannozo epaouenma npomonos. Cunmes ATD: paboma
npomonuou AT®-cunmaszvl. IlpeumyiiecTBa a’poOHOTO TMMyTH OOMEHA BEIIECTB TEpeN
aHa’poOHBIM. DPPEKTUBHOCTh FHEPTETUYECKOTO OOMEHA.

JeMoHcTpanmu:

[optpersr: JIx. Ilpuctinu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuenn, I'.A. 3aBap3uH.

Tabmuuer u cxemsl: «DPoTOCHHTE3Y», «IJHEpreTuyeckuii oOMeH», «buocunTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OOGopynoBaHue:  CBETOBOW  MHMKpPOCKOI,  OOOpyJOBaHME s  NPUTOTOBJICHUS
MUKpOIIpEnapaTos.

JlabopaTtopHas padota Ned«M3ydeHne cTpoeHUS KIETOK Pa3IUIHBIX OPTaHU3MOB).

Tema 7. HacinencrBennasi uHpopManus u peajausanus eé B kierke (9 u).

Peakuuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEeaKIMSIX MaTPUYHOTO
cuHTe3a. Peammsarus HaciencTBeHHOW wuHQoOpMamuu. [eHeTHueckuii Ko, €ro CBOMCTBa.
Tpanckpunuus — Matpuunbelid cuHTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMK: KOMIIJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuynvix PHK 6 sykapuomuyeckoii
kiemke. Hexooupyrowue PHK.

Tpancnanus u e€ stanbl. Yuactue tpancnopteix PHK B OGnocunTese Oenka. YcmoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKUCITOT. Postb ppubocoM B OnocuHTE3€e Oernka.

Cogpemennvie  npeocmasnenuss o  cmpoeHuu  2enos.  OpraHumzanuss T'eHOMa
y NPOKAapHOT U DYKapHOT. Perymismus akTUBHOCTH T'€HOB y MPOKapHOT. ['mmoresa omepoHa
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(®. Kako06, XK. Mano). Monexyasapuvle mexanusmvl 3KcCnpeccuu 2eHo8 y aykapuom. Ponw
Xpomamuna 6 pezyiayuu pabomwvl 2eHog. Perynsanms OOMEHHBIX TPOLIECCOB B  KIIETKE.
Kiterounsiii romeocras.

Bupychl — HekiieTouHble (DOPMBI )KU3HU M 00NMUTaTHBIC Tapa3uThl. CTPOCHHE TIPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycubie 3a0oseBaHusi uenoBeka, KUBOTHBIX, pactenuid. CIINIA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungpopmamuxa:  ummecpayus u  ananuz  oonvwux  maccueos  («bigdatay)
CMPYKMYPHBIX — OUONO2UYecKux OauHvix. Hanomexnonoeuu 6 Ouonocuu u MmeouyuHe.
Ilpoepammupyemsbie pynxyuu 6enkos. Cnocobvi 00cmasKu 1ekapcms.

JeMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [{.11. UBaHOBCKUIA.

Tabmumet u  cxembl: «buocunTe3 Oenka», «['eHermyeckuii kom», «Bupycoem,
«baxTtepuodarm.

Tema 8. ’/KuzHeHHbIN HUKJ KJIeTKH (6 1).

Knerounsnii nuki, ero mepuonasl u perymsmus. Matepdaza u muto3. OcoGeHHOCTH
MPOIIECCOoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M IMOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEPUOJIbI
UHTEpQa3bL.

Matpuuneii  cunres JHK — perumkamms. Ilpuanuner  permkanmu  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MexaHusm
perumkanuu  JIHK.  Xpomocomsl. Crpoenne xpomocoMm. Temomepel U Temomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuOoTUN. JMIIOMAHBIN M TarulouIHbI HAOOpPBl XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Jenenue knetku — mMuto3. CTaiuum MHUTO3a U NPOUCXOAIINE B HUX Ipouecchl. THmb
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3HaueHre MUTO3a.

Perynsmus mutoTHMUecKOro mukia KieTku. IIporpammupyemasi kjieToyHas rudenp —
arornTo3.

Krnerounoe s1po, XxpoMocoMbl, pyHKIIMOHATbHAS TeHOMUKA. Mexanuzmuvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHcTpanuu:

Tabmuupl 1 cxembl: «KW3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XpPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOMpENaparsl.

JlabopaTtopHas pabota NeS«M3yueHne XpoMOCOM Ha TOTOBBIX MUKpPOITpEnapaTaxy.

Tema 9. Ctpoenne u pynkuuu oprannzmos (14 u).

buonoruueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE, KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HEIEATEIIHHOCTH OJTHOKIETOYHBIX OPraHn3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Apyrue npotuctsl. KomonuanbHbie
OpraHU3MBI.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHH, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak enuHoe menoe. ['omeocras.



Txkanu pacreHmit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, IOKPOBHas,
IIPOBOIALLASA, OCHOBHa, MEXaHUYeCKasl. OcoOenHoctu CTPOEHU, byHKUIMi
Y PACIIOJIOKEHMS TKAHEH B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX W Y€JNOBEKAa. THUINbl KUBOTHBIX TKAaHEW: SIHUTENHAIbHASA,
COCIMHUTEIIbHAS, MBIIIIEYHAas, HEpBHas. Ocobennoctu CTpOEHHUS, byHKuni
Y PACMOJIOKEHHS TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl M CHCTEMBI
OpPraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMYU OPraHOB U CUCTEM OPraHOB.

Omnopa Tenma  opranu3mMoB. Kapkac  pactenmii.  CkeneTbl  OJHOKJIETOYHBIX
U MHOTOKJIETOYHBIX MHUBOTHbIX. HapyxkHblii ¥ BHyTpeHHu#l ckeneT. CTpoeHHE U THIIBI
COCIMHEHUS KOCTEH.

JIBrkeHue OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: amMEOOUIHOE,
KI'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOYHBIX PACTEHUIH: TPONM3MBlI W HACTHU.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHbie
MBIIIIBI U UX paboTa.

[Iuranune opranu3mos. llornomenrne BOabl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[TuTanne NMO3BOHOYHBIX KMBOTHBIX. OTHenbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4enoBeKa.

Jpixanue opranm3moB. Jlpixanuwe pacteHuil. Jlprxanwe >kuBOTHBIX. uddy3us ra3zon
yepe3 TOBEpPXHOCTh KieTku. KoxHoe npixanwe. JlpixaTenbHas mMOBEpXHOCTh. JKabGepHoe
U JE€ro4yHoe apIxaHue. J[IpIxaHHWE NO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE
YCIIO)KHEHNE CTPOEHUs JETKMX IO3BOHOYHBIX JXUBOTHBIX. J[pIXaTelbHas cucTeMa 4YellOBEKa.
MexaHu3M BEHTWISIIUY JIETKUX Y ITHUI] U MIIEKONUTAOIMUX. Perynsauus npixanus. JlpIxaTenbHbie
00BEMBI.

TpaHcnopT BewecTB y OpraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUi. TpaHcrnopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpaIlleHHs.  OBOJIIOLIMOHHBIE  YCIO)KHEHMSI ~ CTPOCHHSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boeigenenne y opranusMoB. Breinenenune y pacteHuil. BblieneHue y KUBOTHBIX.
CokparutensHble Bakyoid. Opransl BbljgeneHus. @PuibTpanms, cekpeuuss U oOpaTHoOe
BCachIBaHME KaKk MEXaHU3Mbl paboThl oOpraHoB BbiAeneHHs. CBs3b IOJIOCTH  Tena
C KpPOBEHOCHOM W BBIICIUTENBHON cHUCTEMaMHU. BplneneHne y NO3BOHOYHBIX >KMBOTHBIX
u uenoBeka. [louku. Crpoenne u ¢QyHKIMOHMpoBaHHE HedpoHa. OOpazoBaHue MOYH
y 4EII0BEKA.

3amuTa y OpraHu3MoB. 3aliuTa Yy OJHOKJIETOYHBIX oOpraHu3moB. Cropsl OaxTepuid
U LIMCTHI IpOCTeHIKX. 3aiuTa y MHOTOKIETOUHbIX pacTeHuid. Kyrukyna. CpencTBa nmaccuBHOM
Y XUMHUYECKOM 3anThl. PUTOHLUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI M MX npou3BOAHBIE. 3alura
opranuzMa otT Oone3Heil. VMmyHHass cucrema uenoBeka. KieTouHbId W TyMOpajJbHBIN
UMMYHHUTET. BpoxI€HHBII 1 proOpeTEHHBIN ciennpuyeckuii UMMYyHHUTET. Teopus KIIoHaIbHO-
cenexktuBHoro ummyHnutera (I1. Dpmux, @.M. bepner, C. Tonerasa). BocranuTenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PasgpaxxumocTe M perynsiuus y OpraHu3MoB. PasgpakuMocTh y OJHOKIIETOYHBIX
opranu3MoB. Takcuchl. PazapakMMOCTh W peryisdinus y pacTeHuil. PocToBbie BeliecTBa



Y MX 3Ha4YCHHUE.

HepBHast cucrema u peduiekTopHas peryisinus y XKHUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas perynsuus M SHIOKPHHHAs CHCTEMa JXMBOTHBIX M 4enoBeka. JKenessl
SHJIOKPUHHOM CHCTeMBbl M UMX TOpMOHBI. JlelicTBUe TOpMOHOB. B3auMOCBsA3b HEpPBHOM
Y SHJIOKpUHHOH cucteM. I'unoranamo-runogusapHas cucrema.

JleMoHcTpanuu:

IToptper: N.II. I1aBios.

Tabmuipl n cxembl: «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH,
«Kopuesble cuctembl», «CrtpoeHue ctelns», «CTpoeHHe IJHUCTOBOM MNIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venoBekay», «llumeBapurenbHas cucrema», «KpoBeHOCHass cucremay,
«/IpixaTenbHas  cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas cucTeMay,
«BpiaenurenpHas cucreMa», «DHIOKPHHHAs cucTeMay, «CTpoeHue Mplb», «MMMyHUTETY,
«KumeynononoctHeie», «CxemMa nUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusips», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0XKIAEBOIO
yepssi», «HepBHas cucrema pwiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuast cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIIUXY,
«Hepanas cucrema uenosekay, «Peduaexcy.

OO6opynoBaHue: cBETOBOM MHUKPOCKOI, MUKPOIIpENnapaTbl OJHOKJIETOYHbIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIIPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE MpenapaThl
KUBOTHBIX, CKEJIETHI T0O3BOHOUHBIX, KOJUIEKIIUN OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelIOBeKa,
o0opysoBaHuE [ JIEMOHCTpAlMd [OYBEHHOIO U BO3AYIIHOTO THMTAaHUS pPACTEHUH,
paciienyeHuss Kpaxmana U OenKoB MOJ JeHCTBUEM (PEpMEHTOB, O0OOpYyJOBaHHME IJIf
JIEMOHCTpAILIMH OIBITOB M0 U3MEPEHUIO KU3ZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaboparopHast pabotaNe6 «3yueHue TkaHel pacTeHU.

JlaboparopHasi pabotaNe7 «3ydueHue TKaHeil 5KUBOTHBIX ).

JIaGoparopHas pabota Ne8«l3yueHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHoKeHHe 1 pa3sBUTHE OPraHu3MoB (8 4).

@®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecroyioe (BKJIOYash BEreTaTUBHOE) U MOJIOBOE.
Buel 6ecrnionoro pa3MHOKEHHUS: MOYKOBAHUE, CIIOPYJISALUS, PparMeHTalus, KIOHUPOBaHHE.

[TonoBoe paszmuHoxkeHue. IlonoBwie KieTkH, wWiauM rameTbl. Meno3. Craauu wmenosa.
IloBenenme xpomocom B wMmeno3e. Kpoccunrosep. buosornueckuin  cMmbicn  Meno3a
1 TI0JIOBOTO Iporecca. Melo3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpiieBoe  paszpurue. I'ameroreHe3 y JKMBOTHBIX. IloyoBele  JK€E3BI.
OO0pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOoK. Crepmarorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

Omo10TBOpEeHNE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanpbHOE pa3BUTHE OpPraHu3MoOB (OHTOTeHe3). OMOpuoioruss — Hayka
O pa3BUTUM OpPraHu3MoB. Mopgoeenes — oona uz 2nagnvix npoobrem smbpuonocuu. Konyenyus



Mopgoeenos u mooenu Mmopghoeenesa. Cramuun sMOpHoreHesa YKUBOTHBIX
(ma  mpumepe  ssrymku).  Jpobnenwe. Tumel  apobOnenus.  JemepmunuposanHoe
U HedepmuHuposawHoe Opobnenue. bnacmyna, munvt 6Oracmyn. OcoOEHHOCTH IPOOJICHUS
MJIEKONIUTAIOIINX. 3apOJBIIIEBbIE JIMCTKU (racTpyisiuus). 3akjajka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOe BiMsSHUE YacTed pa3BUBAIOLIETOCS 3apojbllia
(oMOpuoOHanbHAsT UWHAYKLIMS). 3akiaJka I[IJJaHa CTPOEHUS JKUBOTHOTO Kak pe3ysbTaT
HEepapXUUECKUX B3aUMOJICHCTBUN TeHOB. BinsHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IUYHBIX
(bakTOpOB OKpPYKAIOILIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuonanbubll nepuox. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHHE NPSAMOTO M HENPSMOIO pa3BUTHUSA, MX PacHpOCTpPAHEHHUE
B nipupoe. Tunsl pocta ;kUBOTHBIX. DaKTOPHI PEryIsIUU pOCTa )KUBOTHBIX U yesnoBeka. Ctaguu
OCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKHE TTPOIECCHI.

Pasmuokenue wu  pasButue  pacrenwii. ['ameropur wu  cmopodur. Meiio3
B JKM3HEHHOM IMKJIe pacTeHuil. OOpa3zoBanue crop B Impoiecce Meno3a. [‘amerorenes
y pacteHud. OIJOJOTBOPEHHME W  Pa3BUTHE PACTUTENIbHBIX OpraHu3MoB. J[BoiiHOe
OIJIOJJOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJIsuy OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JeMoHcTpanuu:

[Toprpersr: C.I'. HaBamun, X. [lInemas.

Tabnuuel u cxembl: «BereratnBHOe pasMHOXKEHUEY, « THIBI 0€CHOIOr0 pa3MHOKEHU,
«Pa3MHOXEHUE XJIaMHIOMOHaAb», «Pa3MHOXEHHE OHBIUVIEHB», «Pa3MHOXEHHE TUApHDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHLEKIETKH U CIIEPMAaTO30UIay,
«OCHOBHBIE CTaJiuM OHTOreHes3a», «lIpsmoe u HempsiMoe pasButue», «Pa3BuTHE MalicKoro
Kyka», «PasButue capanun», «Pa3BuTHeE JIATYyHIKW», «/[BOWHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pacTeHuiy, «CtpoeHnue CeMSsIH OJTHOJIOJIBHBIX
U JIBYIOJBHBIX pacTeHUN», «KM3HEHHBIN LUK MOPCKOM KamycThbl», «KU3HEHHBIM LUK MXay,
«KW3HEHHBIN LIMKJ TAOPOTHUKAY, «KU3HEHHBIN LIMKII COCHBDY.

Ob6opynoBanue: CBETOBOM MHUKPOCKOII, MUKpOTpenapaThbl AWLEKIIETOK
Y CIIEPMATO30UI0B, PUCYHKH.

JlaGopatopHast paboraNe9 «M3yueHue CTpPOEHHs TMIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH M U3MEHYHUBOCTH OPraHusmos (1 u).

Hctopusi craHOBIeHUST W pa3BUTHUA TeHETHMKM Kak Hayku. PabGotel ['. Mennens,
I'. ne ®puza, T.Moprana. Ponb oTeuecTBEHHBIX YYEHBIX B Pa3BUTHH Te€HETHKU. PaboTbl
H.K. KonsuoBa, H.U. BaBunoBa, A.H. benosepckoro, I'./[. Kapneuenko, FO.A. ®unumnyeHko,
H.B. Tumogeesa-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbl, AJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3nuroTa, YMcTas JMHUS, THOpUAbI, reHOTHMN, (QeHorurn. OCHOBHBIE METOJbl T'€HETUKU:
rHOPHIONOTHYECKUH, IUTOJIOTMYECKHUH, MOJICKYISPHO-TeHETUYECKUH.

JeMoHcTpanuu:

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T.Mopran, H.K. Kosenos, H.M. BaBuinos,
A.H. benozepckuii, I'.JI. Kapnieuenko, F0.A. ®unmumuenko, H.B. TumodeeB-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKI, «CXEMbl CKPEITUBAHUS».



Tema 12. 3akoHomepHOcTH HacjeacTBeHHOCTH (10 4).

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOO0Opa3us
ruOpusioB mepBoro nokojenus. [IpaBuno nomuHupoBanHus. Bropoi 3akoH Menzaenss — 3aKOH
pacieruieHHs IpyU3HaKkoB. LlUuTonoruuyeckne 0OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. [ unoresa
YHCTOTHI F'aMET.

AHnanusupyromee  ckpemuBaHue.  [IpomMexXyTOuHBIM ~ XapakTep — HacJIEJOBAHMS.
Pacmienienue npu3HaKkoB MIPY HENIOJIHOM JTIOMUHUPOBaHUHU.

JluruOpuaHoe CKpelmuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HacJIeI0BaHMsl TPU3HAKOB. [{UTo0rnyeckne 0OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe  HacnenoBanue — npu3HakoB. PabGorer  T. Moprana.  CueruieHHOe
HAaCJIEeI0BAHUE TEHOB, HapyLIEHUE CLCIUICHUS MEXAy TIeHamMu. XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIM  MEXaHU3M  ONpPENENEHHUs Moia.  AyTOCOMBI
U II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMeTHbI mnos. I'eHeTmyeckas CTpykTypa
II0JIOBBIX XpoMocoM. HaciienoBanue Mpu3HakoB, CLEIIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucreMa. IlnedoTponuss — MHOKECTBEHHOE JEHCTBHE IEHA.
MHosxecTBEeHHBIH aulenu3M. B3aumoneicTBue HeauleapHBIX I'eHOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonmumepust.

['eHeTMYeCKUMT KOHTpOJIb pa3BUTUSA PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOTOTHUECKUX TPOIECCOB, TOBEACHWS W KOTHUTHBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl ~ CUMOMOreHe3a, MEXaHM3Mbl  B3aUMOJEWUCTBUS  «XO3SIMH  —  IapasuT»
U «XO3iUH — MHKpoOHOM». ['eHeTHueckue acreKTbl KOHTPOJIS M W3MEHEHMs HaclleJICTBEHHOU
UH(POPMALIUHU B IIOKOJIEHUSIX KJIETOK U OPIraHU3MOB.

JleMoHCTpanuu:

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

Tabmuuer u cxemsl: «IlepBblil u BTOpO# 3akoHbI MeHnnens», «Tperuit 3akoH MeHnens»,
«AHanmu3upyollee ckpeuuBanuey, «HenomaHoe noMuHupoBanuey, «ClenieHHOe Hacle0BaHne
MPU3HAKOB y Apo30ohuib», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3oQuis»,
«Kapuotun ntunb», « MHOKECTBEHHBIN AJJIENU3M», «B3anMoneiicTBre reHOBY.

O6opynoBaHue: MOJEINb JUIsl IEMOHCTPAIlMM 3aKOHOB €IMHOO00pa3usi THOPUIOB IIEPBOTO
MIOKOJIEHUSI U pAacCIUEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBHUCHMOTO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMH CLEIUIEHHOTO HACJIE0BaHMs TPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpo3odumay.

[Tpaktuyeckas padoraNe2«M3ydueHue pe3yabTaToB MOHOTHOPHIHOTO CKPEIIUBAHMSD.
[TpakTiueckas padotaNe3 «M3yueHue pe3ynbTaToB IUTHOPUAHOTO CKPEIIUBAHUS ».

Tema 13. 3akoHOMEepPHOCTH U3MEHYUBOCTH (6 4).

BsaumopeiictBue renotuna u cpeabl npu (popmupoBaHuu (eHoruna. M3MEeHUYUBOCTDH
npusHakoB. KauecTBeHHble W KOJWYECTBEHHbIE TNpPU3HAKU. Buabl  M3MEHYHMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MoaudukaoHHas U3MeHUYUBOCTh. Poiib cpenbl B pOpMUPOBAHUM MOIUPHUKAIIMOHHON
W3MEHYUBOCTH. Hopma peakuuu IIpU3HAKa. BapuanuonHnsIit psn
U BapuanronHas kpusas (B. Moranncen). CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTununueckass u3MeHUYNBOCTh. CBONCTBA TE€HOTHIIMYECKOM HM3MEHYMBOCTH. Bumsl
FeHOTUINYECKON U3MEHUYMBOCTH: KOMOMHATUBHASI, MyTal[MOHHAsL.

KoMmOnHaTuBHas M3MEHUYHNBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYMUBOCTU. POJIb KOMOMHATUBHONW N3MEHYMBOCTH B CO3JJAHUU T'€HETHUECKOTO pa3zHoo0pas3us



B [Ipe/ieJIax OJTHOTO BH/IA.

MyraimonHass U3MEHYMBOCTh. Bujbl MyTanuii: reHHble, XpPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HMHAYLHUPOBAaHHBIE MYTalMH. SIAepHBbIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckue U TOJIOBbIe MyTanuu. [lpuynHbl BO3HUKHOBEHHS MyTalui. MyTtareHsl
M WX BIUSHUE Ha OpPraHuW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoliecca. 3aKoH
TOMOJIOTUYECKHX pPsAIOB B HacieactBeHHoW wusMmeHunBoctu (H.U. BaBunoB). Bresaepnas
M3MEHYMBOCTb U HACIIECTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, DOJb INULEHEMUUECKUX (DaKmopo8 8 HaACie008aHuU
U UBMEHYUBOCMU (HeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JeMoHcTpanuu:

[Toptpertsr: I'. ne ®pus, B. Moranucen, H.1. BaBunos.

Tabmuielr 1 cxembl: «Buabl U3MEHYMBOCTHY, «MoOmH(PUKAIMOHHAS H3MEHYHBOCTHY,
«KoMOMHaTUBHAS  M3MEHYHBOCTDHY, «Meiio3y, «O11010TBOPEHUEY, «l'eHeTHUECKHE
3a00JieBaHus YeNoBeKay», «Buabl MyTanuiiy.

O6opynoBaHue: KUBbIE U TepOapHbIe SK3EMIUISIPHI PACTCHU.

Jlaboparopuass pabota NelO «McciemoBanue 3aKOHOMEpPHOCTEH MOAUMDUKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

Tema 14. I'eneTuka 4esioBeka (3 4).

Kapuorun denoseka. MexayHapoaHass mporpaMma HCCIEIOBaHUS T'€HOMa YEJIOBEKA.
MeTobl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHUECKUM, OJM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISIUOHHO-CTATUCTUUECKUH, MOJIEKyJsipHO-TeHeTnYeckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yHcie ¢ momoibto [THP-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ €eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YelIOBEKa.
bone3nn ¢ HaciaeACTBEHHON NPeApacroNOKEHHOCThIO. 3HAYEHHUE MEIULMHCKOM TEeHETHKHU
B NPEIOTBpAICHUH U JICYCHUH Te€HeTHUeCKUX 3a0oyieBaHMi denmoBeka. MeauKo-TeHEeTHYEeCKOoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHsATHE «T€HETHUECKOr0 Ipy3a». DTHUECKUE aCIIEKThI
MCCJIEIOBaHMH B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue (bakTopsI MTOBBIIIICHHOU YYBCTBUTEIBHOCTH YeJI0BeKa
K (U3MYeCKOMYy ¥ XUMHYECKOMY 3arps3HEHUI0 OKpyXkaromed cpenbl. [ 'eHeTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JleMoHCTpanuu:

Tabmuier 1 cxembl: «Kapuotun yenoBeka», «MeToAbl H3yuyeHUS] TEHETHKU 4YEIOBEKay,
«['eHeTnueckue 3a00I€BaHUS YEITOBEKAY.

[TpakTuueckas pabota Ne4 «CocTaBieHHe U aHAIA3 POJIOCIOBHOM.

Tema 15. Cenexkuusi opraHusmos (4 u).

JomecTukanusi W CeJNeKUMsS. 3apoKICHUE CENEeKUMH W JOMECTHKAalHWH. YYEeHHUe
H.U. BaBunoBa o lleHTpax npoucXoXIeHHsI U MHOroo0Opasus KylIbTYpPHBIX pacTeHuil. Poib
CEJIEKIMH B CO3JIaHWM COPTOB PACTEHUM M MOPOJ KMUBOTHBIX. CopT, mopoja, mramMm. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacieAcTBeHHOM u3MeHunBoctd H.M. BaBuiioBa, ero 3HaueHue aiis
CEJIEKIIMOHHOM pabOTHI.

Meronsl CEJICKLIUOHHOU paboThI. HckyccTBeHHBIN ot6op: MacCOBBIN
U HWHIUBUIYaTbHBIA. DTambl KOMOWHAIIMOHHOM ceneknuu. VchbplTaHue MPOU3BOAUTENCH IO
moTOMCTBY. OTOOp 1O TEHOTHIY C TOMOINBIO OIEHKH (heHOTHUINAa TOTOMCTBA W OTOOp MO
TEeHOTHUITY ¢ ToMonIsto aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA  CEJCKIIMOHHOM paboThl. PamuannoHHbII
U XUMUYECKHI MyTareHe3 Kak HCTOYHHMK MYyTallii y KyJIbTYpHBIX (OpPM OpraHuU3MOB.



Hcnonp30BaHMEe T'E€HOMHOTO  pPENAKTHPOBaHWA U MeToAoB  pekomOuHaHTHBIX JIHK
JUTSL TIOJTYYE€HHSI HICXOHOTO MaTepuana JJis CeIeKIINH.

[Tonyyenne monuruiongoB. BHyTpuBumoBas rubpuauzanus. bau3zkopoacTBeHHOE
CKpelUBaHue, WK HHOpUIUHT. HepoacTBEHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbL. Vcmonp3oBanwe rerepo3uca B ceneknuu. OrnanéHHas TUOpUIU3aIAL.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHMSI CEJEKLIUU pPACTEHUH U
JKUBOTHBIX. «3€1E€HAs pegoNoOYUsLY.

CoxpaHeHre M M3y4eHHE I€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JIHUKHUX
poauyeil s Co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUS CYUeCmEYIOuUX U CO30aHUSL HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM 4ucie ¢ NPpUMeHeHUemM COBPEMEHHBIX MeMOo008 HAYUHbIX UCCAeO08aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JlemoHcTparuu:

[Hoprpers: H.UW. BaBunos, W.B. Muuypun, [I'.Jl. Kapneuenko, ILII. Jlykbsinenko,
b.JI. Actaypos, H. bopnoyr, J[.K. benses.

Tabmuis! u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTOOOPa3Hsl KyJbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJICACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKIIUN,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JIaGoparopnast pabora Nel2«l3yueHwe cOpTOB KyJAbTYPHBIX pPAacTEHHH H TOPOJX
JIOMAIITHUX KUBOTHBIX).

JIaboparopHas pabota Nel3 «3ydeHre METO/I0B CENEKIIMHA PACTEHUID».

Tema 16. BuoTexHOJI0TUA M CHHTeTHYecKasi OnoJiorus (4 4).

OOBeKThl, HCMOIB3yeMble B OMOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYIbTYpHI,
MUKpPOOPTaHU3MbI, HUX XapakTepucTuka. TpaauimoHHas OuoOTexHONOrus: xjeborneueHue,
MOJTy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonoruueckuii cuate3. OObeKThI
MUKpPOOHOJIOTUYECKUX TEXHOJIOTHH. [IpousBoacTBo Oenka, AMHHOKHCIIOT
Y BUTAMHUHOB.

Co3manrie  TEXHOJOTMM W WHCTPYMEHTOB  IEJICHANPABICHHOTO  HM3MEHEHUS
U KOHCTPYUPOBAHUSI TE€HOMOB C II€JIbI0 TIOJTYYEHUsS OPraHW3MOB M UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTpEYarolrecs B MPUPoAe OMOCUHTETUYECKHE MTYTH.

Knerounas wumxenepus. MeTonbl KyInbTypbl KJIETOK M TKaHEW  pacTeHUI
u kuBOTHBIX. KpmoOanku. Comaruueckas THOpHAM3AIMS M COMATHYECKUH HIMOpPUOTEHES.
Hcnonb3oBaHue TamiousioB B CENEKUUM pacTeHUil. [lonyuenue MOHOKIOHANbHLIX aHmumel.
Hcnonvzosanue MOHOKIOHANbHBIX U NOIUKIOHATbHBIX anmumen 6 meouyute. VICKycCTBEHHOE
OIUIOIOTBOPEHHE. PEKOHCTpYyKIMA AWIEKIETOK MW  KIOHMPOBAHME JKUBOTHBIX. MeTon
TpaHCIUIAaHTAllUM  sJiep  KIETOK.  Texuonoeuu  0300poénenus,  KYIbMUBUPOBAHUS U
MUKPOKTIOHANILHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMocOMHasi M TE€HHas  HWHXEHEpHUs. UckyccTBeHHBIM CMHTE3  TI€Ha
u koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Coszdanue mpanceennvix  opeanuzmos.
JlocTikeHusT W TMEepCHEeKTHUBbl XPOMOCOMHOW M TE€HHOW HMH)KEHEPUU. DKOJIOTHYECKUE
U DTHYECKUE TIPOOJIEMbI TCHHON MHIKCHEPHH.

Menunuackue  OuorexHosoruu. I[loctreHomuass mmdpoBas  meaunuHa.  [ILP-
MUAarHOCTHKA. MeTa0OoJIOMHBIN aHaIM3, TCHOICHTPUYECKHM aHAIW3 IMPOTEOMa YeJOBEKa JJIs
OILICHKH COCTOSIHUS €ro 3740p0Bbi. Vcroap30BaHNe CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka.
3D-OuonmkeHepust sl pa3pabOTKA (yHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUAX TEXHOJIOTHH,



CO37aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTHM TpEXMEPHOro OWOMPUHTUHTA U
ckaddonaunra 175 penieHus 3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIENbI0 OOecredyeHus] KOMOMHUPOBAHHOM 3alUTHI OT
B030yauteneit OPBU, ycraHoBieHue MOJICKYISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMAcHbBIC 32a00JI€BaHHS YeTIOBEKA U )KUBOTHBIX.

JleMoHcTpanuu:

Tabmuer u  cxembl: «lcronb30BaHHE MHUKPOOPraHU3MOB B IPOMBINIJICHHOM
pOoU3BOJICTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUsI».



Ili1anupyemMblie pe3yJibTaThl 0CBOCHHUS NPOTPAMMBI 110

onoJiornu

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYArOIIMMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

JIn4yHOCTHBIE pe3yJIbTAThI

B cTpykType TMYHOCTHBIX pe3yabTATOB OCBOEHUS MPOrpaMMBbl 110 OMOJIOIUU BBIIEICHbBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHUWE OOYyYalOLIMMMCA  POCCHHMCKON  Ipa)IaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPENEICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOrN4ECKOro 3HaHUA, 20MOBHOCMb
u cnocobHocms OOYUYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, IMPHUCYIIUMHU CHCTEME OHOJOrMYecKoro oOpa3oBaHUS, Haiuyue
npasoco3HaHus 9KOJIOTMYECKON KYJIBTYPBI, cnocobrnocmu cmagumo LeH
Y CTPOUTD KU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMSI IPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B €JUHCTBE
yueOHoit u BOCIIMTATEIbHON JESTEIbHOCTH B COOTBETCTBUU
C TpPaJULMOHHBIMU POCCUHCKMMHU COLUOKYIbTYPHBIMH, HCTOPUYECKUMH U  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMU B OOILECTBE MpPaBWJIaMU M HOPMaM{ NOBEIEHUS U
CIOCOOCTBYIOT nporeccam CaMOII03HaHuS, CaMOBOCITUTaHUS
U CaMOpa3BUTHs, pa3BUTHUS BHYTPEHHEW IO3WLMU JIMYHOCTH, MATPUOTU3MA U YBaXKECHUS
K 3aKOHY U IIPaBOIOPAIKY, YEJOBEKY TPyJa U CTaplIEMy IIOKOJIEHHIO, B3aMMHOIO YBAa)KEHUS,
OepeKHOr0 OTHOLIEHMS K KYJIbTYPHOMY HacleANI0 M TPAAULKIM MHOTOHAIIMOHAIBHOTO Hapoa
Poccniickoit denepanuu, npupoie U OKPYKaOLIEH CpeE.

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHMsI YydeOHOro mnpeamera «bBHOJOTHS» JOIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON
BHYTPEHHEN TMO3UIMEN JIMYHOCTH, CHUCTEMOW [IEHHOCTHBIX OpPHEHTAlHi, MO3UTUBHBIX
BHYTPEHHUX yOEXJEHUH, COOTBETCTBYIOUIMX TPAJUIUOHHBIM LIEHHOCTSIM POCCUICKOTO
oO1uiecTBa, pacimmpeHue KU3HEHHOTO OTbITa u OIbITa JIeSITEIIbHOCTH
B IIPOLIECCE pEAJIN3allMi OCHOBHBIX HAlpPaBJICHUIN BOCIUTATEIBHON NEATENBHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpaxxJaHCKOTO BOCITUTAHHSL:

e cOpMHPOBAHHOCTh TpaXJAHCKOM TMO3MIMU oOydaromerocss Kak aKTHBHOIO
¥ OTBETCTBEHHOI'O YJIEHa POCCUIMCKOTO 00IIECTBA;

e OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
Y TIPAaBONOPSIKA;

e TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATENbHOCTH NpPU CO3JaHUM Y4eOHBIX
IOPOEKTOB, PpEIIEHWH Y4eOHbIX W  TI03HABAaTEJIbHBIX  3aJay, BBIIOJIHEHUHU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

e CHOCOOHOCTH OMNpENENsATh COOCTBEHHYIO IO3UIMIO [0 OTHOIIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

e yMEHHE YUYUTHIBAaTh B CBOMX JICHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOEH C pasHbIMU YOEXKAECHUSAMH, KYJIbTYPHBIMH IIEHHOCTSMH
Y COLMATIBHBIM I10JIOKEHUEM;

e TOTOBHOCTb K COTPYIHHYECTBY B IPOLECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,



NIO3HABATENIBHBIX M MCCIEJOBAaTENIbCKUX 3aJad, YBAKUTEIBHOIO OTHOLIEHUS K
MHEHHIO OIIMOHEHTOB NPU OOCYXICHHHM CIOPHBIX BOIPOCOB OHOJIOTUYECKOTO
COJIEpKaHuUs;

TFOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCT  POCCUICKONW  Ipa)XIaHCKOW MJIEHTUYHOCTH, IaTPUOTU3MA,
YBaXXEHUs K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHol, ropaoctu
3a CBOM Kpail, cBOXO PomuHy, CBOM A3BIK M KyJIbTYpPY, IPOLIIOE M HACTOSIIEE
MHOTOHALIMOHAJIBHOTO Haponaa Poccuy;

LIECHHOCTHOE€ OTHOUICHUE K IMPUPOAHOMY HACIEAUI0 M NaMATHUKAM IIPUPOIBL,
JOCTHXEHUSAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKHX YYEHBIX B CTAHOBJIEHHME M pa3BUTHE
O6uosiornu, MOHUMAaHMs 3HaYeHUs OMOJIOTUHU B MTO3HAHUU 3aKOHOB NPHUPOJIBL, B KU3HU
4eJI0BEKa U COBPEMEHHOI'0 O0IECTBa;

uaeiiHass yOexaAEHHOCTb, TOTOBHOCTb K CHOyXeHuro U 3amure OTteuecTsa,
OTBETCTBEHHOCTbH 3a €ro Cys0Yy;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX LIGHHOCTEH POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMl0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJUTENSAM, CO3JIaHUI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IEHHOCTEH CEMENHOM KU3HU B COOTBETCTBHM C TPAAULUSIMHU
Hapos10B Poccuuy;

4) 5CTETHYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas OCTETHKY ObITa, HAy4YHOTO
Y TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHII;

IMOHUMaHUE SMOLUOHAIBHOTO BO3/IEUCTBHS )KUBOM IIPUPOJBI U €€ LIECHHOCTH;
TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HbIX BUAAX UCKYCCTBA, CTPEMIICHHUE IIPOSBIATH
Ka4yeCcTBa TBOPYECKOM JINYHOCTH;

5) Gu3ndecKoro BOCIUTAHUS:

NOHMMaHWE W pealM3alus 3J0pOBOro M 0Oe30macHoro obpasza XKHU3HH (310pOBOE
NUTaHUe, COOMI0ICHUE TUTMEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATUH W OTAbIXa, peryispHas (¢u3nueckas aKTUBHOCTb), OEpekHOro,
OTBETCTBEHHOT'O

U KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (H3MYECKOMY M IICHUXHYECKOMY
3/10pOBBIO;

MOHMMAaHHWE IEHHOCTU MPaBUJ HHAWBUIYaJbHOTO U KOJUJIEKTHBHOIO O€30I1aCHOTrO
MIOBEJICHNUS B CUTYalUsIX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHUE TOCJIECTBUN U HETIPUSATHUS BPEAHBIX IPUBBIYEK (YIOTpeOIeHUS aJIKOTroJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTH K pr,[[y, OCO3HAHHUC ICHHOCTHU MaCTepCTBa, pr,Z[O.HIOGI/Ie;
TOTOBHOCThL K AaKTUBHOH JEITEILHOCTA TEXHOJOTMYECKOM U COLMAJILHOHU



HAIpPaBJIEHHOCTH, CHOCOOHOCTh HMHUIIMHUPOBATH, IUIAHUPOBATb MU CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JCSTCIIBHOCTD;

UHTEpEC K pa3iuuHbiM cdepaM NpoPecCHOHATbHON JIeATENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOp Oyaymiei nmpodeccun u peann30BbIBaTh COOCTBCHHBIE
JKU3HCHHBIC TIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOPAa30BaHMIO HA MPOTSHKEHUU
BCEH JKU3HHU;

7) DKOJIOTMYECKOTO BOCITUTAHUS:

OKOJIOTHMUYECKU I1eleco00pa3Hoe OTHOIICHUWE K MPHUPOAEC KaK HCTOYHUKY IKH3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MIOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYpBI: IPHOOPETEHUE OTBITA IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYXKAIOLIEH Cpeibl;
OCO3HAHUE TJIOOAIBHOTO XapaKkTepa KOJIOTMYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;
CIIOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpeTaeMble TPU HM3YYCHUH OHOJOTUU 3HAHUS
M yMEHHMs TpU  peIIeHWH  M[poOiieM,  CBS3aHHBIX C  PalMOHAIbHBIM
MIPUPOJIONIOIB30BAaHUEM (COOIIOACHUE TIPABWIT MTOBEICHUS B TIPUPOJIEC, HAMPABICHHBIX
Ha COXpaHEHHUE PaBHOBECHS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, Onochepsl);
AKTUBHOE HEMPUATUE NECUCTBUM, TPUHOCAILNUX BPEJ OKPYKAIOLIEH MPUPOJHON Cpeae,
YMEHHE  IPOTHO3UPOBATH  HEONATOMPHSTHBIE  JKOJOTHYECKHE  MOCIEICTBUS
MpeaNPUHUMAEMbIX JECHCTBUI U IPEIOTBpAIATh UX;

HaJU4KMe Pa3BUTOrO 3KOJIOTMYECKOTO MBILIICHUS, YKOJIOTHYECKON KYJIbTYpbl, ONbITA
JIEATEIIbHOCTH JKOJOTHUYECKON HAIIPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HMH
B II03HABATEJIIbHOM, KOMMYHHUKAaTHUBHONW W COIMAJIbHOM IPAKTUKE, TOTOBHOCTU K
Y4acCTHIO

B [IPAKTHUYECKOU JIEATEIbHOCTH 3KOJIOTMYECKOW HAIIPABIECHHOCTH;

8) HEeHHOCTH HAYYHOTO MO3HAHKS:

e CPOPMUPOBAHHOCTb  MHPOBO33PEHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKH M OOIECTBEHHOW NPAKTHKH, OCHOBAHHOIO Ha JHaiore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

e COBEpIICHCTBOBAaHME S3bIKOBOW W YWUTATEIbCKOW KYJIbTYpbl KakK CpeICTBa
B3aMMOJEHCTBUS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

e TIOHMMaHWE cCHenuPuKA OWOJOTHM KaK HayKH, OCO3HAaHHS €€ pOoau B
(GOopMHpPOBAaHUN PALMOHATIBHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUU LEJIOCTHOTO
IIPEJICTaBICHHUS

00 OKpYy’KarolleM MHUpe Kak O €MHCTBE MPUPOIbI, UeIOBeKa U 00IIeCTBa, B TO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuH MpoOjieM COXpaHEHUsS MPUPOIHOTO
paBHOBeECHS,

e yOeXIEHHOCTP B 3HAYUMOCTH OHOJOTMH JJS COBPEMEHHON NMBUIM3ALUU:
o0OecrieyeHHss HOBOTO YPOBHSI Ppa3BUTHSI MEIUILUHBL, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PeCypCHbIE MPOOIEMbl Pa3BUTHUS YEJIOBEUECTBA,
MoMcKa MyTed BBIXOJAa M3 TIOOAIBHBIX 3KOJOTHYECKHX MpoljaeM U obecreyeHus
nepexosia K yCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY MCIIONB30BAHUIO MPUPOIHBIX
pecypcoB

¥ (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

e 3aMHTEPECOBAHHOCTbH B MOJIyYEHUH OMOJIOTMYECKMX 3HAHUN B LIEJSIX MOBBILICHUS



o0meld KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOW YacTH
(GYHKIMOHAIBHON TPAMOTHOCTH OOydarommxcsi, (QOpMHPYEeMOHW MpHU H3YYECHHUH
OuoJjioruu;

e TIOHMMaHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIB30BaTh MOJIydyaeMble 3HAHUS JJIs aHAJIN3a U OOBSICHEHUS
ABJICHUM OKPYKAIOIIETO MHUPA U MPOUCXONAIIMX B HEM M3MEHEHUH, YMEHHE JENaTh
000CHOBaHHbIE 3aKJIIOYEHHS] Ha OCHOBE HAy4yHBIX ()aKTOB M HMMEIOIIUXCSI JTAHHBIX C
LEJIbIO MOJTYYeHHsI TOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJb30BAaTh OHOJOTUYECKHE 3HAHHUS JUIS
peleHus mpodiieM B peabHbIX )KU3HEHHBIX CUTYAILIHSIX;

e OCO3HAHUE LIEHHOCTM HAy4YyHOW JAESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIE;

e TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO,
K AaKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUW 1O OWOJOTMH B COOTBETCTBHH C
YKU3HEHHBIMH MOTPEOHOCTAMHU.

B nmnpomecce nocTHKeHHS JMYHOCTHBIX PpE3YJIbTaTOB OCBOEHHUS O00yYarolMMHCS
OporpaMMbl  CpefHero  olmero oOpa3oBaHHMs Yy  OOy4arOIIMXCS — COBEPUICHCTBYETCS
IMOYUOHATILHBIL UHMELTIeKN, TIPEATIONATAIONTNH C(hOPMUPOBAHHOCTD:

® CaMOCO3HAHUs, BKIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BHJICTh HAIIPABICHHS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOU Cc(hepsl,
OBITH YBEpEHHBIM B ce0€;

e camope2yiupo8aHus,  BKIIOYAIOIIETO  CaMOKOHTPOJb, yYMEHHE  IPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIOCOOHOCTh  aJanTHPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

e gHYmpeHHel MOmuéayuu, BKIIOYAIOMIEH CTpEMJIIEHME K JOCTWKEHHUIO IIeNu
U ycnexy, ONTUMHU3M, MHMIIMATUBHOCTb, YMEHHE AECUCTBOBATH, MCXOAS U3 CBOMUX
BO3MOXKHOCTEH;

e OoMnamuu, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE
IPYTUX, YYHUTHIBATH €ro TMpPH OCYIIECTBICHWH KOMMYHHUKAIIUU, CIIOCOOHOCTH
K COUYBCTBUIO U CONEPEKUBAHUIO;

®  COYUANbHBIX HABBLIKOG, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, TIPOSBIISITH MHTEPEC U pa3peniaTh KOH(IUKTHI.

MertanpeameTHble pe3yJibTaThbl

MertanpeameTHble pe3ynbTaThl OCBOCHMsI yueOHOro mpenmMera «buomorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS] OOYYAIOIIMXCA  MEXKIUCIHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHON KapTHUHBI MUpa
u cneunupuky METOJI0B MIO3HAHUA, UCIIOJIb3YEMBIX
B CCTECTBEHHBIX HayKax (BEIIECTBO, HHEPIHUs, sIBIEHHE, MpOIlecC, CUCTeMa, Hay4HbIH (akr,
IPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeloBaHNe, HaO0AeHne, U3MepeHHe,
OKCIEpUMEHT W  JIpyrue); yHUBEpcalbHble YydeOHble JeHCTBHS  (ITO3HABaTENbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecrneunBaromue QopMupoBanue (HyHKIIMOHATBHON
TPAMOTHOCTH ¥ COIIMAJIBHOM KOMIIETCHIIMM OOYYalOIIUXCs; CHOCOOHOCTh OOYyYaIOIIUXCs
UCIOJIb30BAaTh ~ OCBOGHHBIE  MEXAUCUUIUIMHAPHBIE,  MHUPOBO33PEHUECKHWE  3HAHUS U
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEIHLHON M COITMATBLHOM MPAKTHKE.

B pesynprare u3ydyeHuss OHOJOTMM Ha YpPOBHE CpEAHEro oOmiero oOpa3oBaHHs Y



obyyaromierocss 0yayr copMupoBaHbl NMO3HABaTeJbHbIE YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘-IC6HLIe HGﬁCTBHH, PEryJIAATUBHBIC YHUBCPCAJIBHBIC

y’-Ie6HBI€ Z[ef/'ICTBI/ISI, COBMCCTHAA ACATCIBbHOCTD.

MertanpeamMeTHble pe3ylbTaThl OCBOCHHS MPOTPAMMEBI CPEIHEro o0mero oOpa3oBaHUs

JOJIKHBI OTPaKaTh:

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HBIMI/I IIO3HaBaTCJIbHBIMU I[CﬁCTBPIHMHZ

1) 6a3oBBIEC IOTHYECKUE ICHCTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTYAJIM3UPOBAThH MPOOJIEMyY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHWU 3HAHWUW TPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIEeHUs), pacCKpbIBaTh  CMBICI
OMOJIOTUYECKUX TMOHATHH (BBLACNATh WX XapaKTEpHbIE NpPU3HAKH, YCTAHABIMBAThH
CBSI3M C JIPYTUMH TTOHATHSIMH ),

OTpeAeNATh LN JeATeNbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHUH UX JTOCTHXKEHUS,
COOTHOCHTH PE3yJIbTAaThl JACATCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS ISl 00BbsCHEHUS (PAKTOB U SIBICHUN >KUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PaACCYXKACHHsS (MHIYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJIOTUH),
BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B PACCMATPUBACMBIX  SIBJICHHSIX,
(GOpMyIMPOBATH BEIBOJIBI M 3aKITFOUCHHUS,

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA JIJIS MIPEACTABICHUS CYIIECTBEHHBIX CBSI3el
U OTHOIICHWH B HW3yYaeMbBIX OHOJIOTMYECKHUX OOBEKTaX, a TaKKe IMPOTUBOPECUUI
Pa3HOTO PO/, BEISBICHHBIX B PA3JIMYHBIX HH(OPMAITMOHHBIX HCTOUYHUKAX;
paspabaThiBaTh IUJIaH pEIMICHHs TPOoOJIeMbl C Y4YETOM aHaIM3a HMEIOIINXCS
MaTepuaIbHBIX U HEMaTEepUAIbHBIX PECypPCOB;

BHOCHTH KOPPEKTHBBI B JISATEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJIHATH pPabOTy B YCIOBHUAX PEATBLHOTO, BUPTYAIBHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIE HCCIEI0BATEIBCKUE ICHCTBHUS:

BJIQ/IETh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKOW U MPOEKTHOM  JESITeNbHOCTH,
HaBbIKAMU  paspelieHus  mpoOyieM,  CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TIOUCKY METOAOB PELICHHUS MPaKTUYECKUX 3a7ad, NPUMEHEHHIO
pa3IMYHbIX METOJOB IMO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHBIE BUJBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, NpeoOdpa3oBaHUI0 U NMPUMEHEHHIO B YYEOHBIX CHUTYyallUsiX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX M COLUAIBHBIX TPOEKTOB;

dopmHpoBaTh Hay4yHBIH THUI MBIIUICHHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHEH,
KIIFOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTENbHON J1EATEIEHOCTH U
KU3HEHHBIX CUTYaLHSIX;

BBISBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3a/Jayy, BbIIBUIaTh
TUIIOTE3y €€ pEeLICHHs, HAaXOAUThb AapryMEHThl I JOKa3aTellbcTBa CBOMX
YTBEPKJICHHM, 3a1aBaTh NapAMETPbl U KPUTEPUH PELICHUS;



AQHAJIM3UPOBATh TOJYUYECHHbIE B XOJI€ PELICHUS 3a/ladyd Pe3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYILECTBIISATh LIE€JICHANIPABICHHBIM OUCK TMEPEeHOca CPECTB U CIIOCOOOB NIEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

YMETh TMEPEHOCUTh 3HaHMS B IIO3HABaTeNIbHYI0O M MPAKTHYECKYyI0 o0jacTu
KU3ZHEJEATEIILHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC WJIEH, Mpejiararb OPUTMHAJIbHBIE MOJXO/bl U PEUICHUs, CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUIUE aIbTEPHATUBHbBIE PEIICHHUS.

3) paboTta ¢ uHpOpManUeii:

OpPUEHTHUPOBATbCSI B PA3IUYHBIX MCTOYHMKAX HH(oOpManuu (Tekcre y4eOHOro
nocoOusi, HAay4YHO-TIONMYJISIPHOH  JUTepaType, OWOJIOTMYECKHUX  CIOBapsxX |
CIpaBOYHUKAX, KOMITBPIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHATU3UPOBAThH
UH(POPMALIHIO PA3IMYHBIX BUAOB U (POPM IMPECTABICHUS, KPUTHUECKU OLIEHUBAThH €&
JIOCTOBEPHOCTH

U HEMTPOTHBOPEYUBOCTH;

(dopMyIHpOBaThH 3aMPOCHl U MPUMEHATh PAa3MYHBIE METOJBI MIPH TOMCKE B O0TOOpE
6uonornyeckoi MHGopMaIy, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;
npuoOperaTh  OMBIT  HCIOJNB30BaHUS  WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpIIEHCTBOBATh KYJIbTYPY AKTUBHOI'O HCIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (POpMY HpPEACTaBICHUS OMOIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U APYToe);
WCIIOJIH30BaTh HAYUYHBIN SI3bIK B KA4ECTBE CPEJICTBA MPHU pabOTe C OMOIOTHYECKOM
uHpopMaluel: MpUMEHATh XMUMUYECKHe, (pu3nyeckrne M MaTeMaTHYeCKue 3HaKH
U CUMBOJIBI, (opMyibl, a0OOpeBHaTypy, HOMEHKJIATypy, HCIOIb30BaTh M
npeoOpa30BHIBaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATIISTHOCTH,

BJIAJIeTh HABBIKAMU PpACHO3HABAHUS M 3alUThl MHPOpPMaLUHU, HWH(POPMAMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ'Ia)IGHI/Ie YHUBCPCAJIbHBIMH KOMMYHUKATUBHBIMHA I[efICTBI/IHMI/II

1) obmienwue:

e OCYILIECTBISATh KOMMYHUKAIIMM BO BCEX cdepax >KU3HH, aKTUBHO Y4acTBOBATh
B JMAJIOT€ WJIM JUCKYCCHU TO CYHIECTBY OOCYXKIaeMoil Tembl (YMEHHE 3a]aBaTh
BONPOCHI, BBICKA3bIBATh CYXXJCHHUS OTHOCHUTENHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4¥, YYUTHIBATh HHTEPECHl U COIVIACOBAHHOCTH MO3WIUI JAPYrUX YYaCTHUKOB
JUAJIOTa WM TUCKYCCHH);

e pacro3HaBaTh HeBepOaNbHBIC CpPEACTBA  OOIICHWS, ITOHUMATh 3HAYCHUC
COILIMANIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlud, YMETh
CMSTYaTh KOHQIMKTHI U BECTH MIEPETOBOPHI;

e BIAJETh PA’TUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMMOJCHCTBUS, MOHUMATH
HaMEpEeHUs APYTHX JIIOJCH, MPOSIBISATh YBKUTEIBHOE OTHOIICHHE K COOECeTHUKY
1 B KOPPEKTHOH hopme PopMyIMpOBaTh CBOM BO3PAKEHNS,

o pa3BepHyT0 U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C HCIOJB30BAHHUCM
SI3BIKOBBIX CPEJICTB.



2) COBMECTHAs JIEATCIIbHOCTb:

e TIOHMMAaTh W HCIHOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaTbHOU
paboTBl TIpHU pEIICHUU OWOJIOTUYECKOW MPOOIEeMBbI, 0OOCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS TPYMIIOBBIX (DOPM B3aUMOJICHCTBUS IIPU PEIICHUH YIeOHO 3a/1a4u;

e BBHIOMpaTh TEMAaTHKy U METOAbl COBMECTHBIX JEHCTBUH € y4&€TOM OOIIMX
MHTEPECOB U BO3MOXHOCTEN Ka)10I0 WIEHA KOJIJIEKTUBA;

e TINpPUHMMATh  LIETM  COBMECTHOM  JESATENbHOCTH,  OPraHW30BBIBaTH U
KOOPAMHUPOBATH JEUCTBUA IO €€ JOCTHIKEHUIO: COCTAaBJIATHh IUIAH JECHCTBHM,
pacrpeneniaTte poiad ¢ Y4€TOM MHEHUH YYaCTHHMKOB, OOCYKIAaThb pe3yJbTaThl
COBMECTHOH paboTHI;

e OIICHMBATh KAa4YeCTBO CBOETO BKJAJA M KAXKAOTO YYaCTHHKA KOMaHJbI B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

e TIIpe[JiaraTh HOBBIC TPOEKTHI, OIEHWBATh UJCH C TO3UIMH HOBH3HBI,
OPUTHHAIILHOCTH, IPAKTUYECKOM 3HAUUMOCTH;

e OCYILECTBIATh NO3UTUBHOE CTPATETNYECKOE MOBEICHUE B PA3JINYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PeryJISTHBHBIMH JICHCTBUSMU:
1) camoopranu3zanusi:

UCTIOJIB30BaTh OMOJIOTUYECKHAE 3HAHUS IS BBIABICHHS IMPOOJIEM M HMX PEUICHUS
B )KM3HEHHBIX M YU€OHBIX CUTYAIUX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1EJE€BBbIE U CMBICIOBBIE YCTaHOBKHU
B CBOMX JCHCTBHMSX M IIOCTYIKAaX IO OTHOIIEHHUIO K JKMBOH IPUPOAE, CBOEMY
310pOBBIO

1 3JI0POBBI0 OKPYKAIOIIIHNX;

CaMOCTOSITEJIBHO ~ OCYLIECTBJISITh ~ ITO3HABATENbHYIO  ACSATEIBbHOCTb,  BBISIBIISATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3a/aud B 00pa3oBaTEIbHOMN
JESTEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELIeHHUs NpOoOJeMbl C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

JenaTh OCO3HAaHHBIM BBIOOP, AapryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOW SPYAULUU B Pa3HBIX
o0JacTsX 3HaHUM, MOCTOSHHO TOBBIIIATH CBOW 00pa3oBaTENbHBIM W KyJIbTYpPHBIH
YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B J€SATEIbHOCTD, OLIEHUBAThH
COOTBETCTBUE PE3YNIHTATOB LEIISAM;

BJIa/IETh HABBIKAMU TI03HABATENbHOM pedlieKCHH Kak OCO3HAHUS COBEpILIAEMbBIX
JENCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOJIB30BAThH
npuémbl peIeKCHH I OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB EATEIbHOCTH;



e 3) npuHATHS ce0sl U APYTHX:
e IIpPUHUMATH ceOs, TOHUMAsI CBOM HEAOCTATKH U JIOCTOMHCTBA,;
e [IPUHUMATbh MOTUBBI U APTyMEHTHI IPYIUX [IPU aHAIU3E PE3YIbTATOB AESITEIbHOCTH;
e IIpU3HABAThH CBOE MPABO U MIPaBO JPYIUX Ha OLIMOKH;
e pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.
IIpenmerHbie pe3yJIbTaThI
[IpenmerHble pe3ynbTaThl OCBOEHMs coJepxkaHus ydeOHoro mpeamera «buosnorus» Ha
yIIIyONEéHHOM  ypOBHE  OpPHEHTHUPOBaHbl Ha obOecrieyeHue HPOQWIBHOrO  oO0ydeHus
CTapIIEKJIaCCHUKOB Ouosjorud. OHM BKIIOYAKOT: crneuuduyeckue Uisi OMONOTHU Hay4yHble
3HaHMS, YMEHUS u CI0CO0bI necTBuii 1o OCBOEHHUIO, UHTEPIIpETALUU
U TpeoOpa3oBaHHUIO 3HAHUN, BBl JEATEIBHOCTH IO TOJYYCHHIO HOBBIX 3HAHUH M HX
IPUMEHEHHUIO B pa3IMYHbIX YYEOHBIX, a TaKXKe€ B pEaJbHBbIX JKU3HEHHBIX CHUTYyalMsIX.
[TpenMeTHBIE pe3yabTaThl IPEICTABICHBI 10 TOJaM U3yUEHHUS.
[IpenmeTHble  pE3yabTaThI OCBOEHUS yuyeObHOro  mpeamera «buonorus»
B 10 Kitacce JOJIKHBI OTpaXxaTh:
e c(hHOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUHU €CTECTBEHHO-HAYYHOI KapTUHBI MHpa, B NO3HAHUU 3aKOHOB
OPUPOJBl M PElIeHUH NpoOJeM paldOHAIBHOIO MPHUPOIONOIb30BaHUSA, O BKIIAJE
POCCHMCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHUH;
e BJAJICHUE  CHUCTEMOW  OHOJNIOTMYECKUX  3HAHHUW,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIArarole OUOJIOTUYECKUE TEPMHUHBI M TOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, W3MEHYHMBOCTb, POCT M pa3BUTHE), OUOJIOTUYECKUE TEOPHUH
(xnerounasa Teopus T.llIBanna, M. lllneiinena, P. BupxoBa, xpomocomMHas Teopus
HacnencTBeHHocTH  T. Moprana), yuenus (H.U. BaBumoBa — o0 1meHTpax
MHOTr000pa3usi ¥ MPOMCXOXKAECHUS KYJIbTYpPHBIX PAacCTeHHUI), 3aKOHbI (€AUHOOOpa3Hs
IIOTOMKOB IIEPBOIO IOKOJIEHUS, PACUICIUIEHUS, YHUCTOTHI TaMeT, HE3aBUCHUMOTO
HacienoBanuss [ MeHnens, TOMOJOrMYECKMX PSIJOB B HAaCJIEICTBEHHOU
u3MeHunBoct H.M. BaBunosa), npuHIMIbI (KOMILUIEMEHTAPHOCTH);
e BJAJEHUE OCHOBHBIMM METOJAaMU HAy4YHOTO IIO3HAHHSA, HCIIOJIB3YEMBIX
B OHOJIOTMYECKUX HCCIIEJOBAHUSX JKHUBBIX OOBEKTOB (ONHUCAaHUE, HU3MEpEHHE,
HaOJII0/ICHUE, DKCIIEPUMEHT);
e YMEHHUE BBIIEIATh CYIIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KIETOK IPOKApUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM 4YHCIIE
OaxTepuii, rpuOOB, PaCTeHUM, KUBOTHBIX U YEJIOBEKa, CTPOCHHS] OPTaHOB U CHUCTEM
OpraHOB pPAaCTE€HUM, JKUBOTHBIX, UEJOBEKAa, IMPOLIECCOB >KUZHENEATEIBHOCTH,
IIPOTEKAIOIINX
B OpraHM3Max pacTeHUH, XKMBOTHBIX M YEJOBEKa, OMOJOTMYECKUX IPOILIECCOB:
oOMeHa BemiecTB (MeTaboIM3M), IPEBPAILCHHs SHEPTHH, OpOKEeHUs, aBTOTPO(HOTO
U TeTepOTPO(HOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Melo3a,
ramMeToreHesa, ASMOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO pPAa3BUTHUS, Pa3MHOXKEHUS,
UHIUBUYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEWCTBUS TEHOB,
reTepo3nca, NUCKyCCTBEHHOIO 0TOOpa;
e YMEHUE YCTAHABIMBAaTh B3aUMOCBS3U MEXAY OpPraHOMJAaMU KIETKH U HX
(GYHKLIUSAMH, CTPOEHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKLUUSAMH, MKy OpraHaMu



U CUCTEMaMM OPTaHOB y pPaCTEHHIl, >KUBOTHBIX U Y€JIOBEKa U UX PYHKIMSIMU, MEKIY
CUCTEMaMH OPTaHOB M MX (DYHKIUSMH, MEXK]Y dTalaMi OOMEHa BEIIECTB, dTAllaMH
KJIETOYHOTO IUKJIA M XU3HEHHBIX IMKJIOB OPTaHMU3MOB, dTAallaMU YMOPUOHATIHLHOTO
Pa3BUTHSL, TEHOTUTIOM U (peHOTUIIOM, (PEHOTHIIOM H (DaKTOpaMH cpelibl OOUTaHUS;

e yYMEHHUE BBIABJIATH OTIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUIA, )KUBOTHBIX U YEIOBEKA,

e YMEHHE HCHOJb30BATh  COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJHUKY IS JIOKA3aTeIbCTBA POJACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIIIL;

e YMEHHE pemaTh OMOJOTUYECKHE 3a7aud, BBIIBISITH MPUIMHHO-CIICICTBEHHBIC
CBSI3M MEX]y HCCIEAyeMbIMH OHOJOTHYECKHUMH MPOIECCAMU U SIBJICHUSIMH, JI€1aTh
BBIBO/IBI

Y TIPOTHO3bI HA OCHOBAHUU MOTYYEHHBIX PE3YJIbTAaTOB;

e YMCHHE BHINOJHSATH JIAOOPATOPHBIE U MPAKTHUECKUE paboThI, COOII0AATH paBUIIa
npu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

e yYMEHHE BBIABUIaTh TUIMIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dbopMynupys Ledb HCCIEAOBAaHHUSA, AHAIM3UPOBATH IOJyYCHHBIE pPE3yJIbTaThl W
JIeJIaTh BBIBO/IBI,

e YyYMEHHE Yy4YyaCTBOBaTh B YyueOHO-UCCIENOBATEeNbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTMH M MEIUIIMHE, TMPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, H
MyOJIMYHO MPEACTABIIATEH OTyYSHHBIC PE3yIbTaThl HA YICHHUECKUX KOH(PEPEHITUSX;
e yYMEHHUE OIICHMBATh ITUYECKHE ACTEKThl COBPEMEHHBIX MCCIIEJIOBaHUI B 001acTH
OWOJIOTUM ¥ MEIUIUHBI (KJIOHHPOBAaHHWE, WCKYCCTBEHHOE OILIOJOTBOPEHHUE,
HaNPaBJIEHHOE N3MCHEHNE TeHOMA U CO3J[aHKe TPAHCTEHHBIX OPTaHU3MOB);

e YyMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynymiel mnpodeccuoHaIbHON
JEATETLHOCTH B 00JIaCTU OHWOJIOTUM, MEIUIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MHINEBON MPOMBIINIJICHHOCTH, YIIYONIATh MO3HABATENbHBIM
WHTEpEC, HAMpaBICHHBIH HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIECH mpodeccun
U TPOJOJIKEHHE OHOJOTMYECKOTo 00pa3oBaHUS B YUYPEKACHHUSIX CPEIHErO
po(hecCHOHANFHOTO U BBICIIET0 00pa30BaHUsI.



TemaTHuyeckoe MIAHUPOBAHME

HaunmenoBanue
pa3aenoB u
TEeMIIPOTPaMMBI

KommnuectBo

qaCoB

Bcero Teopus

IIpakTuka

ONEeKTPOHHBIE
(uudpoBsie)
o0OpasoBareibH
bI€ PECypCHI

BocnurarensHBIN
KOMITOHEHT
MpOrpaMMbI
BOCIIUTAHUS

buonorusa xax HayKa

Bbubaunoreka [JOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru

- YCTaHOBJICHUE
JIOBEPHUTEIBHBIX
OTHOLIEHUH MEXAY
YUYHUTEIIEM U €To
YYEHUKAMH,
CHOCOOCTBYIOIINX
TO3UTUBHOMY
BOCHPHUATHUIO YUAIIUMUCH
TpeboBaHuii U Mpocsd
YUUTEIIS, IPUBICYCHUIO
HUX BHUMAaHUS K
o0cyXaeMoi Ha ypoke
nHpOpPMAaLNH,
AKTHBH3ALHU HX
M03HABATENBHOM
JeATeIbHOCTH;

- moOyXIeHNE
HIKOJIBHUKOB COOJIONATh
Ha ypoKe OOLIeTIpUHSTHIC
HOPMBI IMOBEACHUS,
IpaBuia OOIIEHUS CO
CTapIIUMH (YUUTEITSIMH) U
CBEPCTHUKAMU
(IIKOJIBLHUKAMMU),
NPUHLMIBL y4eOHOH
JUCLMTUTHHBI 1
CaMOOpraHu3aluy;

KuBbie cHCTEMBbI |
ux u3ydenue (2 ).

butnuoreka IIOK

https://m.edsoo.ru
[7t41¢292
resh.edu.ru

NIPUMEHEHHE HA YPOKE
HHTEPaKTUBHBIX HOpM
paboThI ydammxcs:
HMHTEIUIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIINX
MIO3HABATEJILHYIO
MOTHBALUIO NIKOJIEHUKOB;
JIICKYCCHUH, KOTOPBIE
JIAFOT Y4aIIuMCst
BO3MOKHOCTH ITpHOOpecTH
OIIBIT BEACHUSA
KOHCTPYKTHBHOTO
Juajnora; rpyninoBon
paboTsl wiu paboTHI B
napax, KOTOpbI€ yJaT
IIKOJILHUKOB KOMaHHOH
pabore n
B3aUMO/ICHCTBUIO C
JPYTHUMH JIETbMU;

Bbuosornusa kinerkn

Bbubnuorexa IIOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru

-IPUMEHEHHE Ha yPOKe
WHTEPAKTHBHBIX (popm
paboThl yJammxcs,
CTUMYJTHPYIOIIUX



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MI03HABATEJILHYIO
MOTHBAIUIO NIKOJIBHUKOB;
JIUCKYCCHIi, KOTOpBIE
JIAFOT yYaIIuMCS
BO3MOKHOCTH ITPHOOpecTH
OTIBIT BEJICHUS
KOHCTPYKTUBHOTO
Jasora.

Xumuueckas
OpraHu3aIys KJIETKHA

10

bubaunoreka [JOK

https://m.edsoo.ru
[7t41¢292
resh.edu.ru

BKJIFOUEHHUE B YPOK
UTPOBBIX IPOLIEYD,
KOTOpBIE TIOMOTAIOT
MOJJIepKaTh MOTHBALIUIO
K MOJIy4E€HHUIO 3HAHUH,
HaJIa)XHUBAHUIO
TTO3UTUBHBIX
MEKITTIHOCTHBIX
OTHOIIICHUH B KJ1acce,
MIOMOTalOT YCTaHOBJICHHIO
J0OpOKeTaTENLHOM
aTtMocdepbl BO BpeMst
ypoKa.

Crpoenue u

(GYHKIIMH KJIETKH

bubanoreka [JOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

VHUIUUPOBAHUE U
MOJIJIEPIKKA
HCCIIEI0BATENIbCKON
JIeATETbHOCTH
LIKOJILHUKOB B paMKax
peanu3ainuu NpoeKToB,
YTO AacT HIKOJbHUKAM
BO3MOKHOCTH ITPHOOpECTH
HAaBBIK CaMOCTOSITEILHOTO
peLIeHNs] TEOPETUIECKON
poOJIeMBbI, HaBBIK
TeHepUPOBAHUS U
odopmIIeHHS
COOCTBEHHBIX UJIEH,
HAaBbIK YBa)KUTEIHHOT'O
OTHOUIEHUSI K Uy>KHM
ujesiM, HaBbIK
yOJIMYHOTO
BBICTYIUJICHUS TI€pe]
ayIUTOpUEH,
apTyYMEHTHPOBAHUS U
OTCTauBaHUs CBOEH TOUKH
3peHust

OOMeH BelmecTs U

MIpEeBpaIlCHHE
SHEPTHH B KIIETKE

Bbubnunorexa [JOK
https://m.edso0.ru
[7t41¢292
resh.edu.ru
content.edsoo.ru

MIpUBJIEYEHUE BHUMAHUS
IIKOJIBHUKOB K
LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha ypOKax
SIBJICHHI

Hacnencrsennas
uHpopManusa u
peanusanus e€ B

Bbubnuorexa IIOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru

-BKJIIOYEHHE B YPOK
WUTPOBBIX IPOLEAYD,
KOTOpBIE TOMOTAIOT
MOJIAePKaTh MOTHBAIIHIO
K TMOJTyYCHHIO 3HAHUM,



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

KJICTKE

HaJIa)KUBAHUIO
ITO3UTHBHBIX
MEKITUNIHOCTHBIX
OTHOIIICHHUH B KJ1acce,
MTOMOTAIOT YCTaHOBIICHHIO
IoOpOKeTaTeNbHOM
aTMocgepbl BO BpeMs
ypOKa;

-opranmu3anus medcTea
MOTHUBUPOBAHHBIX U
3PYAUPOBAHHBIX
yUaluxcs HaJl UX
HEYCIICBAOIIUMHU
OHOKJIACCHUKAMH,
JIAFOIIETO IIKOJIbHUKAM
COLMATIbHO 3HAYUMBII
OTIBIT COTPYAHUIECTBA H
B3aUMHOI ITOMOIIIH;

JKusueHHbINl
KJIETKU

MK

bubanoreka [JOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

- IPUBJICYCHNE BHUMAHUS
IIKOJIFHUKOB K
LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3anus ux
paboThI C moTyyaeMon Ha
YpOKe COLMaIbHO
3HAYMMOM WHpOpManue,
— MHUIOMMPOBAHME €
0o0CyX)IeHus,
BBICKA3bIBAHHSA
YUAIIIMHUCS CBOETO
MHEHHUSI 110 ee OBOY,
BBIPAOOTKH CBOETO K HEll
OTHOIICHHST;

Crtpoenue

byHKIUMA
OpPraHU3MOB

14

Bbubnnoreka I[JOK
https://m.edso0.ru
[7t41¢292
resh.edu.ru
content.edsoo.ru

- IpUBJICUCHNE BHUMAHUS
IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypoKax
SIBTICHUH, OpraHu3anns uxX
paboTHI ¢ moTydaeMon Ha
YPOKE COIMATEHO
3HAYMMOH HHpOpMaIneH,
— MHUIMUPOBAHME €
o0cyxeHus,
BBICKa3BIBAaHU
YYaIIIMUCS CBOETO
MHEHHS 110 €€ MTOBOY,
BBIPAOOTKH CBOETO K HEll
OTHOIIICHHUS;

- CIOJb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEH
coJIepKaHus y9eOHOTO
IpeaMeTa uepes
JIEMOHCTPALHIO AETAM
MIPUMEPOB
OTBETCTBEHHOTO,
IPaskKAaHCKOTO
MOBE/ICHHUS.



https://m.edsoo.ru/
https://m.edsoo.ru/

10

PaszmBoxenue "
pa3BUTHE
OpraHu3MOB

Bbubnuorexa IIOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

HCTIONB30BaHUE
BOCTIMTATEIIHHBIX
BO3MOXHOCTEHN
collepKaHus ya4eOHOTO
mpeaMeTa gepes
JIEMOHCTPAIHIO
MIPUMEPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO
MOBEJICHHUS, TIPOSIBIICHHS
YeIIOBEKOIO0US 1
IoOpocepaeyHOCTH, Yepe3
moxoop
COOTBETCTBYIOIINX
TEKCTOB ISl YTCHHS,
3a7a4 JyIsl pelieHus,
NpoOJIEMHBIX CUTYaluit
IUTE OOCYXKICHUS B
KJIacce.

11

['eneruka — Hayka o
HaCJIEACTBEHHOCTU U
WU3MEHUYUBOCTH
OpraHU3MOB

bubanoreka [JOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

-BKJIIOUEHHE B YPOK
poLEeayp, KOTOPbIE
[IOMOTalOT NOJAEPKATh
MOTHBAIIUKO K HOJ'IyLIeHI/IIO
3HAHMM, HAJTAKUBAHUIO
IIO3UTHUBHBIX
MECXKIIMYHOCTHBIX
OTHOIIIEHHUH B KJ1acce,
IIOMOTaIOT YCTaHOBJIEHUIO
IOoOpOKeTaTeNEHOM
aTMoc(epbl BO BpeMs
Ypoka;

-opramu3anys megdcTea
MOTHUBUPOBAHHBIX U
SpYyAUPOBAHHBIX
yqamuxc;l Ha UX
HEYCIIEBAIOLUMU
OJTHOKJIACCHUKAMH,
JTArOIIET0 MIKOJIbLHUKAM
COIMAJIbHO 3HAYMMBIN
OIIBIT COTPYJHUYECTBA U
B3aMMHOI IIOMOIIIH;

12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

Bbutnuorexa IIOK
https://m.edsoo.ru
[7t41¢292
resh.edu.ru
content.edsoo.ru

NPUMEHEHHE Ha YPOKe
¢dopm paboTsl,
CTUMYJIMPYIOIIUX
MI03HABATEJILHYIO
MOTHBALUIO NIKOJIEHUKOB;
JIICKYCCHUH, KOTOPBIE
JIAFOT Y4aIIuMCst
BO3MOKHOCTH ITpHOOpecTn
OIIBIT BEACHUA
KOHCTPYKTUBHOI'O
Juajnora; rpyninoBon
paboThI WK pabOTHI B
napax, KOTOpbI€ y4aT
IIKOJILHUKOB KOMaHHOM
pabore n
B3aUMOJIEICTBUIO C



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

JIPYTHMH JIETHMH.

13

3aKOHOMEPHOCTH
U3MEHYMBOCTH

Bbubaunoreka [JOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

NPUMEHEHHE Ha YPOKe
¢dopmM paboTsI,
CTUMYJIHPYIOIIIX
MIO3HABATEJIBHYIO
MOTHBAIUIO NIKOJIBHUKOB;
JIUCKYCCHIi, KOTOpBIE
JIAFOT Y4alIuMCst
BO3MOXKHOCTH IIPHOOPECTH
OTIBIT BEJICHUS
KOHCTPYKTUBHOTO
JIajiora; rpymioBon
paboThI Wwin paboTH B
napax, KOTOpbI€ y4aT
IIKOJIbHUKOB KOMaHIHOH
pabote u
B3aUMOJICHCTBUIO C
JPYTUMHU IETbMH.

14

I'e”eTnka yenoBeka

Bubnuorexa [JOK
https://m.edso0.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

COUCTaHWE JIMYHBIX U
0OIIECTBEHHBIX
WHTEPECOB B TPYIOBOM
JIESATSIIBHOCTH,  BBIOOD
npodeccun B
COOTBETCTBHH C 3aj1a4a-
MU 0OILIEeCTBA.

15

Cenexims
OpraHU3MOB

Bbubnmoreka I[JOK
https://m.edso0.ru
[7t41¢292
resh.edu.ru
content.edsoo.ru

-COBMECTHAsI
ACATCIBbHOCTh II€AaroroB
u IIKOJIbBHUKOB 110
HAIPABIICHUIO
«mpodhOpUCHTAIHS,
npo(heCcCHOHATBHOE
TPOCBEIIECHNE

IIKOJILHUKOB  -COYETaHHE
JMYHBIX ¥ OOIIECTBEHHBIX
UHTEPECOB B  TPYJOBOU

TIESITeTBHOCTH, BEIOOp
npodeccun B
COOTBETCTBUH C 3aJa4aMH
oOmecTBa u
X03UCTBEHHBIMHU
MOTPEOHOCTIMH;
-opmupoBanne
9KOJIOTHUECKOTO

CO3HaHHUS M MBIIIJICHUS
Ha  OCHOBE AaKTHUBHOM
JKHU3HCHHOM TMO3HUIUH.
HOPMBI u npaBuia
9KOJIOTUYECKOTO
IIOBEJICHHUsI B IPUPOJIE.

16

buorexHonorus "
CUHTETUYECKAA
ouoJsorus .

Bbubnunoreka [JOK
https://m.edso0.ru
[7f41¢292
resh.edu.ru

-COBMECTHas
JIeSITeIbHOCTh  [Ie/IaroroB
" IIKOJIbHUKOB 1o
HAIPABJICHUIO
«IpodOpUEHTAITHS,
npodeccruoHaIbHOE
IIPOCBEIICHHE



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HIKOJIBHHUKOB,
-COYCTAaHUC JIMYHBIX U

00IIECTBEHHBIX
UHTEPECOB B  TPYHOBOH
JIEITEILHOCTH, BEIOOp
npodeccuu B
COOTBETCTBHHU C 3aJadyaMH
oOmecTBa u
XO03SMCTBEHHBIMU
MOTPEOHOCTSIMH;
-opmupoBanne
9KOJIOTHYECKOTO

CO3HAHMS W MBIIIEHUS
Ha  OCHOBC  AaKTHBHOM

JKU3HEHHOM IIO3UIIUU.
HOPMBI nu mpaBujia
SKOJIOTHYECCKOI'O
TMOBCACHUSA B IIPUPOJL.
Uroro: 97 16
PezepB (moBTOpeHUE) 5

Uroro:

102




st obyqaromuxcs 10 knacca (yriyOJaeHHBIH YPOBEHb)

Vr1BepxkaeHO

[Tpukazom MBOY CoxonpaukoBckoit COI

IToypouHoe miaHupoBaHue
VYyebnoronpeamera «buomorusy

ot 31.08.23 Ne300

No Tema ypoka KomnnuecTtBo yacos [ara uzyuenus ONeKTpOHHbBIE
/11 Bcero | IIpaktuueckue IInan ®dakt (uudpossie)
/mabopaTopHsbIe obpa3zoBarenbHBIE
paboThI pecypchl
1 Buoorus kak KOMILICKCHAS 1 05.09. Bbubnnorexa [JOK
HayKa ¥ KaK 4acThb https://m.edsoo.ru
COBPEMEHHOTO 00IIecTBa [7f41¢292
resh.edu.ru
2 JKuBbIE CHCTEMBI M UX CBOHCTBA 1 07.09. bubaunoreka [JOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
3 | YpoBHeBas opranuzanus 1 08.09. Bu6nnoreka [TOK
JKHBBIX CHCTEM https://m.edsoo.ru
[7t41¢292
resh.edu.ru
4 | WcTopusi OTKPBITUS U U3Y4YEHHS 1 12.09. Bbu6nnorexa [IOK
knetku. Kiietounas reopust https://m.edsoo.ru
[7f41¢292
resh.edu.ru
5 | MeToapl MOJIEKYIISIpHOH 1 1 14.09. bubamnoreka [JOK
KJICTOYHOIT OHOJIOTHH. https://m.edsoo.ru
[7t41¢292
resh.edu.ru
6 | XuMHYECKHI COCTAB KIETKU 1 15.09. bubnunorexa [JOK
https://m.edsoo.ru
[7t41¢292
resh.edu.ru
7 | MuHepanbHbIE BEIIECTBA 1 19.09. bubanoreka [JOK
KIETKH, UX OMOJIOTUYecKas https://m.edsoo.ru
poJib [7f41¢292
resh.edu.ru
8 | Oprannyeckue BelecTBa 1 21.09. bu6moreka [TOK
KJIIETKH — JIAIIHIBI https://m.edsoo.ru
[7§41¢292
resh.edu.ru
9 | Opranuveckue BemecTBa 1 22.09. bubanoreka [JOK
KIIETKH — YTIIEBOJIbI https://m.edsoo.ru
[7f41¢292
resh.edu.ru
10 | Oprannueckue BeuiecTBa 1 26.009. bu6moreka [TOK
KJIETKH — OEJIKH. https://m.edsoo.ru
[7f41¢292
resh.edu.ru
11 | CsoiicTBa, KJ1accupuKausg 1 1 28.09 bubamoreka [[OK
GyHKIMH GEITKOB https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

[7f41¢292

resh.edu.ru

12 | ®epmeHTAaTHBHEI XapakTep 29.09. Bubmmorexa IIOK
PpeakImii KIETOYHOTO https://m.edsoo.ru
Merabonm3ma. benku- [7f41¢292
aKTHUBATOPBI M OENKHU- resh.edu.ru
uHruburopsl.JlJaboparopHas content.edsoo.ru
pabora Nel«/3y4yenue
KaTaIUTHYECKOH aKTUBHOCTH
(epMeHTOB (Ha IpUMepe
KaTajasbl)y.

13 | JlaGoparophas paGora Ne2 03.10. Bbu6arorexa [IOK
«U3ydeHne hepMEHTATUBHOTO https://m.eds00.ru
pacliCiICHUs NMepokcuaa 17f41c292
BOJIOPO/Ia B KIETKAX)» resh.edu.ru

content.edsoo.ru

14 | Hykneunossie kucnotel. JJHK u 05.10. bubnuoreka [TOK
PHK. https://m.edsoo.ru

[7t41¢292
resh.edu.ru

15 | CexBenuposanue JJHK. 06.10. bu6nnorexa [IOK
MeToabl FEeHOMUKH, https://m.edsoo.ru
TPAHCKPUIITOMUKH, [7f41¢292
MPOTCOMUKH resh.edu.ru

16 | Metoabl CTPYKTypHOI 17.10. bubmuoreka [TOK
Ouonorun https://m.edsoo.ru

[7t41¢292
resh.edu.ru

17 | Crpoenue u pyukiun ATO. 19.10. Bubmorexa [IOK
Hpyrue Hykieozuarpudocdarts https://m.edsoo.ru
(HT®) [7f41¢292

resh.edu.ru

18 | Bupycel — BHEKJIETOUHBIE 20.10. bubaunoreka [JOK
(OPMBI KHU3HHU U OOIUraTHBIE https://m.edsoo.ru
Mapa3uThl. [7t41¢292

resh.edu.ru

19 | BupycHble 3a00€eBanus 24.10. Bbu6nmnorexa [IOK
YeJIoBeKa, YKMBOTHBIX, https://m.edso00.ru
pacTeHui [7f41¢292

resh.edu.ru

20 | CrpoeHue 3yKapuOTHYECKOMH 26.10. bubaunoreka [JOK
kieTku. [IpakTrdeckas https://m.edsoo.ru
pabotaNel «M3y4eHue cBOMCTB [7t41¢292
KJIETOYHOH MeMOpaHbD» resh.edu.ru

content.edsoo.ru

21 | IloBepXHOCTHBIH anmapar 27.10 bubnnorexa [JOK
kierku. JlabopaTopHas paboTa https://m.edsoo.ru
Ne3«HcecnenoBanue [7f41¢292
IIJIa3MOJIN3A U IETIa3MOJIA3a B resh.edu.ru
PaCTUTENBHBIX KIIETKAX content.edsoo.ru

22 | OmHOMEMOpaHHBIE OPTAHOUIBI 31.10. bu6nmoreka [JOK
KJIETKH. https://m.edsoo.ru

[7f41¢292

resh.edu.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

23 | ITomryaBTOHOMHBIE OPTAaHOUIBI 02.11. bubamoreka [JOK
KJIETKH: MUTOXOH/IPHH, https://m.edso0.ru
IUTACTUIBI. [7f41¢292

resh.edu.ru
content.edsoo.ru

24 | HememOpaHHBIC OPraHOUIBI 03.11. bubnuorexa [IOK
KIICTKH https://m.edsoo.ru

[7f41¢292
resh.edu.ru

25 | Crpoenne u GpyHKINH sapa 07.11. bu6mmoreka LIOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

26 | Tumsl KIETOK. 09.11. bubaunoreka [JOK
IpokapuoTHUecKas KiIeTka https://m.edsoo.ru

[7f41¢292
resh.edu.ru

27 | CpasHutenbHas 10.11. Bbu6nnorexa [IOK
XapaKTEePUCTHKA KIIETOK https://m.edsoo.ru
sykapuot. JlabopaTopHas [7t41¢292
paboraNed «M3y4enue resh.edu.ru
CTPOCHUS KIIETOK PAa3IUYHBIX content.edsoo.ru
OpPraHU3MOB»

28 | AccuMunsanus U JUCCUMUITSIIHS 03.11. bubaunoreka [JOK
— JIBE CTOPOHBI META0OIH3MA. https://m.edsoo.ru
Turnel 0OMeHa BEHIECTB. [7f41¢292

resh.edu.ru
content.edsoo.ru

29 | AsrorpodHbIit THII OOMEHA 10.11. bubmoteka LIOK
BEILECTB https://m.edsoo.ru

[7f41¢292
resh.edu.ru

30 | d®orocunTes 14.11. bubnnorexa [IOK

https://m.edsoo.ru
[7t41¢292
resh.edu.ru

31 | XemocuHTE3. 16.11. bubmmorexa IIOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

32 | Ana’poOHbIE OPTaHU3MEI. 17.11. bubaunoreka [JOK
Bust 6poxeHwus. https://m.edsoo.ru

[7t41¢292
resh.edu.ru

33 | AspoGHble OpraHu3Mbl. JTaIlbl 28.11. bu6nmoreka [IOK
JHEPreTUIECKOro 0OMeHa https://m.edsoo.ru

[7t41¢292
resh.edu.ru

34 | DHeprus MeMOpaHHOTO 30.11. bubanoreka [JOK
rpaguenTa npotoHoB. CHHTE3 https://m.edsoo.ru
AT®: pabora NpOTOHHOM [7t41¢292
AT®-cunTasbt resh.edu.ru

35 | Peakuuu MaTpu4HOrO CHHTE3a 01.12. bubnunorexa [JOK

https://m.edso0.ru



https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

[7f41¢292

resh.edu.ru
36 | TpaHCKpHIILKS — MATPUYHBIN 05.12. Bbu6anorexa [IOK
cuare3 PHK https://m.edsoo.ru
[7f41¢292
resh.edu.ru
37 | Tpancnsnus u e€ Tamns 07.12. bubnunorexa [JOK
https://m.edsoo.ru
[7f41c292
resh.edu.ru
38 | KoaupoBaHue aMHHOKHCIIOT. 08.12. bubnuorexa IIOK
Pob pubocom B GHOCHHTE3E https://m.edsoo.ru
Oenka [7f41¢292
resh.edu.ru
39 | Opranuzanus reHoma y 12.12. bubnunorexa [JOK
MPOKApHOT U DYKAPHOT https://m.edsoo.ru
[7t41¢292
resh.edu.ru
40 | MoneKynspHble MEXaHU3MBI 14.12. Bbu6nnorexa [IOK
9KCTPECCHH TEHOB Y 9yKaPHOT https://m.edsoo.ru
[7t41¢292
resh.edu.ru
41 | HaHOTEXHOJOTHU B OMOJIOTHH H 21.12. bubaunoreka [JOK
MEIUIIHE https://m.edsoo.ru
[7f41¢292
resh.edu.ru
4?2 | )Ku3sHEeHHBIN IUKII KIETKA 22.12. bubanoreka [JOK
https://m.edsoo.ru
[7t41¢292
resh.edu.ru
43 | Matpuunslii cunte3 JJHK 26.12. bubaunoreka [JOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
44 | Xpomocomsl. JlaboparopHas 28.12. Bbubnmnorexa [IOK
paboraNe5 «M3yueHue https://m.edsoo.ru
XPOMOCOM Ha TOTOBBIX [7t41¢292
MEKPOTIPEapaTax» resh.edu.ru
content.edsoo.ru
45 | JleneHue KJICTKH — MHTO3 29.12. Bbubnuoreka [IOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
46 | Tuns kiaetok. Kapuokuses u 09.01. bu6nmoreka [IOK
LUTOKHHES. https://m.edsoo.ru
[7t41¢292
resh.edu.ru
47 | Perynsamus KU3HEHHOTO ITUKIIA 11.01. Bubmmorexa [IOK
KIIETOK https://m.edsoo.ru
[7f41¢292
resh.edu.ru
48 | OpraHu3sM Kak eIuHOE 1IeJI0e 12.01. Bubmuorexa [TOK

https://m.edso0.ru
[7t41¢292
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resh.edu.ru

49 | Tkauu pacTeHui. 16.01. bubnuorexa IIOK
JlaGoparophast pabotaNe6 https://m.edsoo.ru
«M3yueHne TKaHeH pacTeHHUID [7f41¢292

resh.edu.ru
content.edsoo.ru

50 | TxaHU >KMBOTHBIX M YeJIOBEKA. 18.01. bubaunorexa [JOK
JlaboparopHas paborta https://m.edsoo.ru
Ne7«3yuenne TkaHeh [7f41¢292
YKUBOTHBIX)» resh.edu.ru

content.edsoo.ru

51 | Opransl. CUCTEMBI OPraHOB. 19.01. Bbu6anorexa [IOK
JlaboparopHnas padorta N8 https://m.edsoo.ru
«M3y4yeHune opraHoB [7f41¢292
I[BETKOBOT'O PACTEHHUS» resh.edu.ru

content.edsoo.ru

52 | Onopa Tena opraHu3MoB. 23.01. Bbu6nnorexa [IOK
JIBrmXeHUE OPraHu3MOB https://m.edsoo.ru

[741¢292
resh.edu.ru

53 | Iuranue opranusmos Iluranue 25.01. Bbu6nnorexa [IOK
MO3BOHOYHBIX )KUBOTHBIX. https://m.edsoo.ru
[MumeBapurenbHas cucrema [7f41¢292
YeJI0BeKa resh.edu.ru

54 | JlpixaHue opraHu3MoB. 26.01. bubnunorexa [JOK
JIpIXaHHe MO3BOHOYHBIX https://m.edso00.ru
JKHBOTHBIX U YEJIOBEKA [7t41¢292

resh.edu.ru

55 | TpaHCIOPT BELIECTB y 30.01. Bbu6nmnorexa [IOK
OpTaHU3MOB https://m.edsoo.ru

[7f41¢292
resh.edu.ru

56 | KpoBeHocHas cucrema 01.02. bubanoreka [JOK
MO3BOHOYHBIX )KUBOTHBIX H https://m.edsoo.ru
4eoBeKa [7t41¢292

resh.edu.ru

57 | Bolaenenue y OpraHu3MoB 02.02. Bbu6nmnorexa [IOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

58 | 3amuTa y opranu3zmon 06.02. bubanoreka [JOK

https://m.edsoo.ru
[7t41¢292
resh.edu.ru

59 | UmmyHHas cucTeMa YelioBeKa 08.02. bubnmoreka [IOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

60 | PazmpaxxuMoCTh U perynsnus y 09.02. bubanoreka [JOK
OpraHu3MOB https://m.edsoo.ru

[7f41¢292
resh.edu.ru

61 | I'ymopainbHas perynsuus u 13.02. bubaunorexa [JOK

OHAOKpHWHHAag CUCTCMa

https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

JKNBOTHBIX M YCJIOBCKA

[7f41¢292

resh.edu.ru

62 | ®opMbl pa3MHOKEHHUS 15.02. Bbu6anorexa [IOK

OpTaHNU3MOB https://m.edsoo.ru
[7f41¢292
resh.edu.ru

63 | IlomoBoe pa3MHOXKCHHE 16.02. bubnuorexa [TOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

64 | Meilio3 26.02. Bbubnnorexa [JOK

https://m.edso0.ru
[7f41¢292
resh.edu.ru

65 | I'amerorenes. OOpa3oBaHue u 29.02. bubmuoreka [TOK
Pa3sBHUTHE MOJOBBIX KIETOK. https://m.edsoo.ru
JlaboparopHas pabota [7t41¢292
Ne9«M3yuenune cTpoeHus resh.edu.ru
TIOJIOBBIX KJIETOK HA TOTOBBIX content.edsoo.ru
MUKpOIIpenaparax»

66 | MuauBuayansHOE pa3BUTHE 01.03. bubauorexa IJOK
OpraHU3MOB — OHTOTCHE3. https://m.edsoo.ru
3akJiajzika OpraHoB U TKaHEH U3 [7f41¢292
3apOJIBIIIEBBIX JTUCTKOB resh.edu.ru

67 | PocT u pa3BuTHE )KUBOTHBIX. 05.03. bubnuoreka [TOK

https://m.edsoo.ru
[7t41¢292
resh.edu.ru

68 | PasMmHOXKeHHE U Pa3sBUTHE 08.03. Bbu6nmnorexa [IOK
pacTeHui. https://m.edsoo.ru

[7f41¢292
resh.edu.ru

69 | Ucropus craHOBIEHHS U 12.03. bubnmorexa [IOK
Pa3BUTHS TEHETUKH KaK HayKH. https://m.edsoo.ru
OCHOBHbIE TOHSTHSI U CUMBOJIBI [7f41¢292
FeHETHKH. resh.edu.ru

70 | 3akoHOMEpHOCTH 14.03. Bbu6nmnorexa [IOK
HACJIeIOBAHMS IPU3HAKOB. https://m.edsoo.ru
MoHorubpuHoe [7f41¢292
ckpemnuBanue. [IpakTiudeckast resh.edu.ru
pabora Ne2 "Usyuenue content.edsoo.ru
pe3yNbTaTOB MOHOTHUOPHTHOTO
CKpelMBaHus”

71 | LuTosorudeckrue OCHOBBI 15.03. Bbubaunorexa [IOK
MOHOTHOPHUIHOTO CKPEIHBAHUS https://m.edsoo.ru

[7t41¢292
resh.edu.ru

72 | Ananmusupyroriee 19.03. bubanoreka [JOK
ckpenmBanue. HemomHoe https://m.edsoo.ru
JOMHHUPOBaHHE [7t41¢292

resh.edu.ru

73 | JurubpunHoe CKpeuIuBaHue. 21.03. Bubmuorexa [TOK
[MpakTuyeckas pabora Ne3 https://m.edsoo.ru
«M3y4yeHne pe3ynbTaToB [7f41¢292
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JUTHOPHIHOTO CKPEUTMBAHUS »

resh.edu.ru

74 | lluTonoruyeckre OCHOBBI 22.03.
JMTHOPUTHOTO CKPEILMBAHHS

75 | CuemnneHHOE HaCJEI0BaHHE 26.03. bubanorexa [JOK

MPU3HAKOB https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

76 | XpomocomHas Teopust 28.03. Bbu6anorexa [IOK
HACJIEICTBEHHOCTH https://m.edso0.ru

[7f41¢292
resh.edu.ru

77 | 'eneruka noma 29.03. bubanorexa [JOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru

78 | ['eHOTHI KaK IeJI0CTHAS 09.04. bubnauorexa IJOK
cucrema https://m.edsoo.ru

[7f41¢292
resh.edu.ru
content.edsoo.ru

79 | I'eHeTnveckuii KOHTPOJIb 11.04. bubnuoreka [IOK
Pa3BUTHUS PACTEHUH, JKUBOTHBIX https://m.edsoo.ru
U YeT0OBEeKa [7f41¢292

resh.edu.ru

80 | M3MeHYHBOCTH PU3HAKOB. 12.04. bubnmnorexa [JOK
Bubl U3BMEHUUBOCTH https://m.edsoo.ru

[7f41¢292
resh.edu.ru

81 | MoaudukanroHHas 16.04. bubaunoreka [JOK
HU3MEHYHBOCTH https://m.edsoo.ru

[7f41¢292
resh.edu.ru

82 | BapuanuoHHbIii psag u 18.04. bubauorexa IJOK
BapualMOHHAasT KPHUBasl. https://m.edsoo.ru
JlaboparopHasi pabota NelQ [7t41¢292
«Hccnenosanue resh.edu.ru
3aKOHOMEPHOCTEH content.edsoo.ru
MOAN(PUKAITUOHHON
n3meHuuBocTu. [locrpoenue
BapUAIMOHHOTO psjia U
BapHALlUOHHON KPUBOI»

83 | I'enorunuyeckas 19.04. bubauorexa IJOK
H3MEHYHBOCTD. https://m.edso0.ru
KomOuHaTHBHAS H3MEHYHUBOCTD [7f41¢292

resh.edu.ru

84 | MyrannoHHast K3MEHUYHUBOCTb. 23.04. Bbubnuoreka [IOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

85 | 3akoHOoMepHOCTH 25.04. Bubmuorexa [TOK
MYTaIMOHHOIO TIpoIIecca. https://m.edsoo0.ru
DOUTreHEeTHKA U SIIUTCHOMHKA [7f41¢292
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resh.edu.ru

86 | I'eHeTmka denoBeka. 26.04. bubauorexa IJOK
IMpakTuueckas pabora Ned https://m.edsoo.ru
«CocTaBiieHrE 1 aHaJIn3 [7f41¢292
POJOCITIOBHOI resh.edu.ru

content.edsoo.ru

87 | MeToapl MEIUIIMHCKOM 30.04 bubaunorexa [JOK
TCHETHKH https://m.edsoo.ru

[7t41¢292
resh.edu.ru
content.edsoo.ru

88 | 3HaucHHME METUITITHCKOT 02.05. bubnmnorexa [JOK
TEHETHKH B IPEIOTBPALICHUH U https://m.edsoo.ru
JICUCHUH TCHETHYCCKUX [7f41¢292
3a00JIeBaHUH YeI0BEKa resh.edu.ru

89 | OcHoBHbIE IOHATHUS CENEKITUH. 03.05. bubnuoreka [TOK
Jlabopatophast paborta Ne 11 https://m.edsoo.ru
«M3yuyenune copToB [7t41¢292
KyJIbTYPHBIX PACTEHHN U OPOJ resh.edu.ru
JOMAaITHUX >KUBOTHBIX) content.edsoo.ru

90 | MeToabl CENEeKIIMOHHOM 07.05. bubauorexa IJOK
pabortsl. JlabopaTopHas https://m.edsoo.ru
paboTtaNel2 «U3yuenue [7f41¢292
METO/IOB CENEKIIHH PACTSHHI resh.edu.ru

content.edsoo.ru

91 | JlocTHXKEHHS CEeNEKIHN 09.05. bubauorexa IJOK
pacTeHuil U JKUBOTHBIX. https://m.edsoo.ru

[741¢292
resh.edu.ru
content.edsoo.ru

92 | CoxpaHenue, u3y4ueHue u 10.05. bubaunoreka [JOK
UCIIOJIb30BAHME TEHETHUECKHUX https://m.edsoo.ru
pecypcoB [7f41¢292

resh.edu.ru

93 | BHOTEXHOIOTHS KaK HAyKa H 14.05. bubmoteka LIOK
0TpacIib MPOU3BOICTRA. https://m.edsoo.ru

[741¢292
resh.edu.ru

94 | OcHoBHBIE HaMpaBICHU 16.05. bubanoreka [JOK
CHHTETHYECKON OUOJIOTHH https://m.edsoo.ru

[7f41¢292
resh.edu.ru

95 | XpoMocoMHasi U TeHHas 17.05. bubaunoreka [JOK
HHXKEHEPHs https://m.edsoo.ru

[7f41¢292
resh.edu.ru
content.edsoo.ru

96 | MeauuuHCKUE OMOTEXHOIOTUU 21.05, bubnuotexa LIOK

https://m.edsoo.ru
[7f41¢292
resh.edu.ru

97- | PezepBHOe Bpems. [ToBTopeHue, 23.05.- bubamoreka [[OK

102 | ob6obieHue, CHCTEMAaTH3AIIHSE 24.05. https://m.edsoo.ru
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3HAHUMH . [7f41¢292
resh.edu.ru

HUroro: 102 16

HToro :102 yaca

YueOHO-MeTOoANYeCKOe 00ecneyeHue 06p330BaTeJIBHOI‘O nmpomecca

1.00s13aTenpHble y4eOHbIE MaTEpUAIbI 1JI1 YUCHHUKA
-buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3maarenscTBo «IIpocBerienne»

2. MeTOI[I/I‘-ICCKI/Ie MaTCpuUuaJibl IJId YIUTCIIA

-3axapo B.B. O. Ob6mas Owuonorus. 10-11 xmace

-benses JI.K., Jpmvmmn .M. OOmas Ouoiorus.

-Jlepuep I'.1..buonorus nonuelii cipaBoyHukK A1 noarotoBku k EI'D. -Komnakt —nuck «Ypoku
o6uonorun KuMy (OGmiast Guonorus),

3.ludpossie 0Opa3oBaTenbHBIE PECYPCHI U pecypchl cetu MHTepHeT

-bubnuoreka [{OK https://m.edsoo.ru /7f41¢292
-resh.edu.ru content.edsoo.ru
-content.edso0.ru

PaGouas nporpamma He HCKIIIOUAET BO3MOYKHOCTH MCIIOJIb30BaHUs APYroil IMTEpaTypsl B
pamkax TpedoBanuit ®I'OC, OOII.
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