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CtpyKTypa TOKyMEHTA.

OenepanbHas paboyas mporpaMma Mo ydeOHoMmy npenmery «buonorus» (0a30BBI YpOBEHB)
(mpeametHas o6aacTh «EcTeCTBEHHO-HAYUHbIE IPEMETHI») BKIIIOUAET CICAYIONIHNE Pa3ieibl:

e [losicHuTenbHAS 3aMKCKa,

e (CopepxaHue yueOHOro npeamera,

e [lnanupyembie pe3yabTaThl OCBOCHUS IPOrPAMMBL.

e TemaTuueckoe IUIAHUPOBAHHE

e [loypouHoe muianupoanue

e  VYyeOHO-MeTOIMYECKOE O0ECIIEUEHE

IHosicHUTEJIbHAA 3aNUCKA.

[TporpamMmma mo OuoNOTHH Ha YpPOBHE CpPEIHEro 0OIIero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE denepanbHOTO 3aKOHa oT 29.12.2012 No 273-03
«O6 oOpasoBanun B Poccuiickoit  @enepauuun», DenepasbHOro rocyJapCTBEHHOIO
00pa30BaTEeNILHOTO CTAaHAAPTa CpeAHero ooduiero obpazoBaHus, KoHuenmuu npenogaBaHUs
yuyeObHoro mnpenMera «buosorus» M OCHOBHBIX TOJOXKEHUH (QenepaibHON NporpaMmbl
BOCIIUTaHHST

VY4eOHblit peaMer «buomorus» yriy0n€HHOTo YPOBHS U3y4CHHUS
SBIISICTCS OJHUM M3 KOMIIOHEHTOB TpeAMETHOW 00nacTu «EcTecTBEHHO-HAy4YHBIE MPEIMETHI.
Cornacuo monoxenusim ®I'OC COO, mpodunbHble ydeOHbIE NpPEIMETHI, W3ydaeMmble Ha
yrayOn€HHOM YpOBHE, SIBISIOTCA criocoOoMm auddepeHnnanun o0y4eHuss Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M MPHU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOLIMM,
CpeAHUM OOIIMM, CPEIHUM CIIELUAIbHBIM U BBICHIMM 0Opa3oBaHueM. B To e Bpems KaIbli 13
TUX YYeOHBIX MPEIMETOB JOJDKEH OBbITh OPHEHTUPOBAH Ha IPUOPUTETHOE pELIeHHe
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIINX 3aJad, CBSI3aHHBIX C MpoQopHeHTanHeH
0o0yJaromuxcsi ¥ CTUMYJIMPOBAaHHWEM HHTEpeca K KOHKPETHOH OOJIACTH HAYYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEHN, CTIOPTOM MJTH BOCHHBIM JICJIOM.

[TporpamMma 1o Guonoruu Aa€r MpeAcTaBiIe€HUE O LeJIM U 33/Ja4ax U3ydeHHUs yueOHOro
npeamera «buonorusi» Ha yriiyOJIEHHOM YypOBHE, ONpenelsieT o0s3aTelibHOe (MHBApHAHTHOE)
IpPEeIMETHOE COJEepkKaHHUEe, ero CTPYKTYpHpPOBAaHME MO paslienaM M TeMaM, paclpelieleHue 1o
KJjlaccaM, PEKOMEHJYyeT IOC/Ie0BaTeIbHOCTh HM3YyYeHHs Y4eOHOro Marepuana ¢ y4éTom
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
ocobeHHOocTell  oOyuarommxcs. B mporpamme 1o  OHONOIMHM  pealv30BaH  MPHHIMI
IIPEEMCTBEHHOCTH C W3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHMs,
Onarogaps yemy MIPOCMATPHUBACTCS HaIpaBJICHHOCTh
Ha noceayouee pa3BUTHE OMOJIOTUIECKHUX 3HaHWH, OpPUEHTHUPOBAHHBIX
Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, HKOJIOTHYECKOTO MBIIIICHHS,
OpeJCTaBIeHUH O 3/J0pOBOM o0OOpa3e >KU3HU, Ha BOCIHMTAaHUE OEPEeNKHOr0 OTHOILICHUS
K OKpy»Xarolei npupoHoi cpene. B mporpamMme no 61ooruu Takke moxkasaHbl BO3MOKHOCTH
yuebHoro mpenmera «buonorus» B peanmzauuu tpeboBanuit ®I'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, METaIpeIMETHbIM u peIMETHBIM pe3yibTaTtam o0yuyeHHs
U B (hopMHUpOBaHNH OCHOBHBIX BUIOB YUeOHO-TTO3HABATEIHHOHN JAEITEIHPHOCTH O0YUJAIOMIUXCS IO
OCBOCHHIO COJIEPKaHMsI OMOJIOTUYECKOT0 00pa30BaHUsI HAa YPOBHE CPETHETO 00IIeTro 00pa3oBaHus
00111€00pa30BaTEILHON IITKOJTHI.



VYuebnsiit npeamer «buosorus» Ha ypoBHE CpeaHEro ooOmero oOpa3oBaHMs 3aBEpIIacT
Ouonornyeckoe  oOpa3oBaHMEe B  INKOJIE€ W OPUEHTHPOBAaH  HA  pacIIMpeHHue
U yriyOjleHue 3HaHUM OOyJaromuxcs O JKMBOM NpPUPOJE, OCHOBAaX MOJICKYIISIPHOM
U KICTOYHOW OWONIOTHH, SMOpPUOJIOTMH W OHOJIOTUM pPa3BUTHUS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, BOITIOIMOHHOTO YUE€HUS U SKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM YPOBHE OPUEHTHPOBAHO HA
MOJIFOTOBKY 00 YyUaOIIUXCS K MOCIIEAYIOIEMY MOTYyYEHUIO OMOJIOTHYeCcKOro 00pa30BaHus B By3ax
U OpraHu3alusix CpeaHero npodeccuoHanbHOro obpa3oBanus. OCHOBY €ro cojepaHus
COCTaBJISIeT CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYCHHH OOY4YarOUIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBanus B 10—11 kmaccax 3TH 3HaHUS MOIY4alOT pa3BUTHE. Tak, pacIIMpPEHbl U yIIIyOJICHbI
Ouosornyeckne 3HaHWA O PACTEHUSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHU3Me YeJIOBEKa,
O0MMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
MPUKIAHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MoCNeAYIOEro Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYCHHBIMHU O0YUYaIOIUMUCS TIPU U3y4YeHUH (QUBUKH, XUMUH,
reorpaduu U MaTEMaTHKH.

CrpykTypa  mporpaMmbl 1O~ OHMOJIOTMM  OTpakaeT  CHCTEMHO-YPOBHEBBIN
U DBOJIIOLMOHHBIA MOAXOJbl K H3ydyeHUto Ouonoruu. CorjacHO MM, H3y4daroTCi CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs )KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHM3aLUH, SBOIIOLNN
OpPraHMYECKOTO MHpa Ha 3eMJie, COXpPaHECHUS OMOJIOTMYEeCKOTro pa3HooOpasus rianeTkl. Tak, B 10
KJIacCe M3y4alOTCs OCHOBBI MOJIEKYISPHON U KJIETOYHOW OMONIOTHHU, IMOPHOJIOTUU M OHUOJIOTUH
pa3BUTHA, TeHETUKH u CEJIeKIINH, OMOTEXHOJIOTUH
U CHUHTETHYECKON OMOJIOTHH, aKTYaIU3UPYIOTCS 3HAHMS 00ydaroluxcs 1o O0TaHHUKe, 300JI0THH,
aHatomMuH, ¢usnonoruu yenoeka. B 11 kiacce M3ydaroTcs 3BOJIOIUOHHOE yYEHHE, OCHOBBI
HKOJIOTHH U y4eHHe 0 buocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH o00€CNEUUTh OCBOEHUE OOYYarOIUMUCS
OMOJIOTUYECKUX TEOpHid W 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWI, JISKAINIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOMN KapTUHBI MHpA, 3HaHUHN
0 CTPOCHHH, MHOTOOOpPa3WU M OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, MOMYJSIWU, OHOILIeHO3a,
HKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUIX
B Ouonoruu, TPHUKIAJHBIX  acleKTax Ouojlormyeckux 3HaHWi. Jlnsg  pa3BuTus
U TOJNJEpKaHUS MHTepeca O0ydyarouuxcs K OHMONOTHH Hapsoy CO 3HAYUTEIBHBIM O0O0BEMOM
TEOPETUYECKOr0 MaTepuala B COJCPXKAHUU MPOrpaMMbl IO OHMOJOTHU TPETyCMOTPEHO
3HAKOMCTBO C MCTOpPHEH CTAHOBJICHUS M Pa3BUTHs TOW WM WHOW OOJIACTH OMOJOTHH, BKJIAJIOM
OTEYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B pEUICHHE BAKHEHIIUX OWOJIIOTHYECKUX U
HKOJIOTUYECKHUX TTPOOIIEM.

Heab nzyuenus yuebHoro npenmera «buonorus» Ha yriyOoi€HHOM YpOBHE — OBJIaZICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHu3alliid >KUBBIX CHCTEM
pasHoro panra u npuobpeTeHne YMEHHHA WCIOJIb30BaTh 9TH 3HAHUSA
B (opMUpOBaHMM MHTEpeca K OINpeneNéHHOW o0iacTu MpoecCHOHAIBHOW JesTeIbHOCTH,
CBSI3aHHOU C OMOJIOTHEH, TN K BBIOOPY Y4eOHOT0 3aBe/IeH s AJIs TPOJJOKEHHS OMOIOTHYECKOTro
o0Opa3oBaHwUsl.

JlocTmkenne e M3yUCHUS y4eOHOro npenMera «buonorus»
Ha yTIyOJI€HHOM YpOBHE 00€CIIeUnBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

© OCBOEHHE 00YUYaIOLIMMHUCS CUCTEMBI OMOJIOTMUECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMUECKUX



TEOPHSIX, KOHLIETIIUSAX, TUIIOTE3aX, 3aKOHaXx, 3aKOHOMEPHOCTSX
U TpaBWIaX, COCTABJIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHUDA;
0 CTPOCHHHU, MHOTOOOpa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHUCTEM (KJIETKa, OpPraHu3M,
HOMYJISIMS, BHI, OMOTEOIeH03, Ouocdepa); O BBIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCICAO0BAHUIX B OMOJIOTHH;

e O3HAKOMJICHHE  OOy4aloImMXCsl C  METOJAaMU  [O3HAHMUA  JKUBOW  TNPHPOJIBIL:
UCCIIEIOBATEIbCKUMM METOJaMU OMOJIOTHYECKMX HayK (MOJIEKYJSIPHOM M KIETOYHOM
O6uosiornu, SMOPHOIOTUU U OMOJOTMH PA3BUTHUS, TEHETHKH U CEJIEKLUU, OMOTEXHOIOIUU
U CUHTETHYECKOW OMOJIOTHH, MAJICOHTOJIOTUH, SKOJOTHH); METOAAMU CAMOCTOSITEIBLHOIO
IIPOBEIEHUS OMOJIOIMYECKUX HCCIIE0OBAaHUM B jabopaTopuu M B Ipupoje (HabuoaeHue,
U3MEpPEHUE, IKCIEPUMEHT, MOJECITUPOBAHUE);

e OBJIaZICHUE OOYYaIOIIMMUCS YMEHHUSIMH: CaMOCTOSATEJIBHO HaXOJUTh, AHAIW3MPOBATH U
UCTIOJIB30BaTh  OMOJIOTHMUYECKYI0  MH(OpPMAlLMIO;  TOJb30BATHCA  OMOJOTHYECKOM
TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTaHABIHMBATH CBSI3b MEXIY pa3BUTHEM OHOJIOTHH
¥ COLMATbHO-9KOHOMHYECKUMH H KOJIOTHYECKHUMH ITPOOIEMaMH YeJIOBEUECTBA; OLICHUBATh
MIOCJIEJICTBHSI CBOEH IESATEIBHOCTH 1O OTHOIIEHHIO K OKPYXKAIOIIeH NpUPOAHOH cpere,
COOCTBEHHOMY 3/I0POBBIO U 3/10pPOBBI0 OKPYKAIOIIMX JIt0J1ell; 000CHOBBIBAaTh M COOIIOAATH
Mepbl MPOPUIAKTUKY UHPEKIMOHHBIX 3a00JieBaHUl, MpaBWiia MOBEJIEHHsS B IPUPOIE U
oOecrieyeHuss 0€30IaCHOCTH COOCTBEHHOW JKM3HEAEATENbHOCTH B  Ype3BbIUaiHBIX
CUTyallUsX HPUPOAHOTO M TEXHOTEHHOI'O XapakTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4HbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

epa3BUTHE Yy OOYy4YalOUIMXCS HMHTEUIEKTYyaJbHBIX M  TBOPYECKUX CIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMHU U COBPEMEHHBIMH UCCIIETOBAaHUSIMU
B OMOJIOTHH, PeIaeMbIMU €10 ITPOOJIEMaMU, METOAO0IOTHEH OMOIOTHYECKOT0 UCCIIETOBAHHUS,
NPOBEICHUS OKCIEPUMEHTAIBHBIX HCCIEOBAHUN, pEIIeHHs] OHOJOTUYECKHX —3aad,
MOJIEITMPOBAHMS OMOJIOTHYECKUX 0OOBEKTOB U MPOIECCOB;

¢ BOCIIUTaHHUE y OOYYaIOUIMXCSl IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJIE B IIETIOM H K
OTIENBHBIM €€ OOBEKTaM M SIBJICHUSAM; (OPMHUPOBAHHE DKOJOTHUECKOW, T€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYpBI TOBEICHHS B IPUPO/IC; UHTETPALMU €CTECTBEHHO-HAYUHBIX
3HAHUM;

e IprOOpeTeHNe 00YJAIOIIMMUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOIOTIONE30BAHIN
(coOnroseHue TMpaBUJ MOBEAECHUS B MPHUPOJE, OXPaHbl BUIOB, 3KOCHUCTEM, OHOC(eEpsb),
COXpPaHEHHH COOCTBEHHOT'O 3/J0POBbS U 3/10POBbs OKPYKAIOIIUX JIIOJIeH (coOMroneHus Mep
npopmIakTUKU 3a0ojeBaHui, oOecredeHne O€30MacHOCTH JKU3HEAEATENbHOCTH B
Ype3BBIUYAHBIX CHUTYyallUsIX MPHPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHHUS OMOJIOTMYECKHUX 3HAHUI 51 YMEHUN
B ITIOBCETHECBHOM KU3HMU,

eCO3/IaHUE YCJIOBUH JUIsI OCO3HAHHOTO BHIOOpAa OO0YYAarOIIMMHUCS WHAMBHUIYAIbHOM
00pa30BaTeNbHOI TPAEKTOPHH, CIOCOOCTBYIOIIEH MOCIEAYIOIIEMY NMPOPECCUOHATBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUY C WHAMBHIYaTbHBIMA UHTEPECAMH U TMOTPEOHOCTSIMHU
peruoHa.

OO011ee YKcI0 4acoB, PEKOMEHA0BAHHBIX Il U3yYSHHs OMOJIOTUU Ha YIIIyOJIeHHOM
ypoBHe, - 204 gaca: B 10 xnacce - 102 yaca (3 gaca B Hefemo), B 11 kiacce - 102 yaca (3 yaca B
Henemo). [IpexycMoTpeHo pe3epBHOE BpeMsi.

Ot6op opranm3zanMoOHHBIX (OpPM, METOAOB U CPEACTB OOy4YeHHs OWUOJIOTHUH



OCYIIECTBISIETCST € Y4E€TOM  CHEIM(HUKH  €ro  COJAepXaHWs W HAIpPaBICHHOCTH
Ha TPOJOHKEHUE OMOJIOTHYECKOTO 00pa30BaHUS B YUPEKACHHUIX CPEIHEro MpodeccrnoHalbHOTO
Y BBICIIETO 00pa30BaHuUs.

ODenepanbHas pabovas IporpaMMa HCIOJb3YeTCsl B Ka4eCTBE OCHOBBI JJIsl pa3paboTKu
paboueii mporpaMMbl YUUTEIS.

OO0s13aTeNbHBIM YCIIOBHEM MPH O0YYEHUU OHMOJIOTUU Ha YIIyOJIEHHOM YpOBHE SIBIISICTCS
npoBe/ieHUe J1ab0paTOPHBIX M MPAKTHYECKUX paboT. KoiamuecTBo u TemaTnka 1abopaTopHBIX U
NpakTUYeCKUX paboT, ydacThe OOY4YaloUmIMXCS B BBINOJHCHWU TMPOCKTHBIX M y4eOHO-
UCCIICIOBATEIIbCKUX Pa0dOT M MX TEMaTHKa ONpEACIseTCS yYUTEJIeM Ha OCHOBE MMEKOIIUXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB.

@opMbl OpraHM3alUU y4eOHOTo IMpolecca:  KIACCHO-ypOYHas CHCTEMa KIIACCHO-YpPOYHast
cHCTEMa C JIEMEHTaMH JICKITMOHHBIX 3aHATHH.

PabGouas nporpamma cocrapiieHa ¢ ydyeToMm pabodeil mporpaMMbl BOCITUTAHUS IIKOJIBI.

Conep:xanue yueOHOT0 npeaMeTa



ConepxaHue MNpPOrpaMMBbl, BBIIECJIEHHOE KYpCHBOM, HE BXOOUT B  IIPOBEPKY
['ocynapcrBenHoit uroropoit arrcrauuu (I'MA).

Tema 1. Buosnorus kak Hayka (1 v).

CoBpemeHnHas OMoNOrus — KOMILIEKCHas Hayka. KpaTkas uctopusi pa3BUTHS OMOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTANbHbIE, NPUKIAAHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3nauenue Ouosiornu B (OPMUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-HAy4YHOH KapTHHBI
Mupa. [Tpodeccun, CBSI3aHHbIE c Ouosorueil. 3HaveHue ouoioruu
B IIPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO35MCTBE, IPOMBIIUICHHOCTH,
OXpaHe MPUPO/IbI.

JeMoHcTpanuu:

[Moprpetsr: Apucrorens, Teodpact, K. Jlunnent, XK.b. Jlamapk, Y. dapeun, Y. apseii,
I'. Mennens, B.. Bepuaackuii, .I1. [1aBnos, .M. Meunnkos, H.U. Basunos, H.B. Tumodees-
PecoBckuii, JIx. Yorcon, ®@. Kpuk, /[.K. benses.

Tabnuis! 1 cxembl: «CBSI3b OMOJIOTUH C APYTUMHU HaykamMu», «CrcTemMa OMOJIOTHYECKIX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4eHue (2 4).

JKuBble cucteMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOIO COCTaBa, JTUCKPETHOCTh u L[E€JIOCTHOCT, CJI0KHOCTh
U YIOOPSI0YEHHOCTh CTPYKTYpbl, OTKPBITOCTb, CAMOOpPraHM3alUsi, CaMOBOCIPOU3BENIEHUE,
pa3apakuMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOUHbIN, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISILLUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OMOreoneHOTUYECK Ui ),
ouocepnsiid. [Iporeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenune xuBbix cucreM. Meroabl O6uonornueckor Hayku. HalOmroneHue, usmepenue,
HKCIEPUMEHT, cUCTEeMaTu3alusl, MeTaaHaJu3. [Tonstue 0 3aBHCUMOM
Y He3aBHUCUMOW nepemeHHo. IlnanupoBanue sxcriepuMenTa. [locraHoBKka U IpoBepKa rUIOTES.
Hynesas TUIOTE3A. [lonstue BBIOOPKHU u eé JIOCTOBEPHOCTb. Pa3bpoc
B Ouonoruueckux JaHHbIX. OILEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPe3ynbTaToB. [IpHumHbI
VCKaXEHUS pe3yJIbTaToOB IKCIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

Tabmuupl u cxembl: «OCHOBHbIE NPU3HAKU KHU3HM», «buoornyeckue CcuUCTEMBbI»,
«CBoiiCcTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPpUPOIbD», «CTpOEeHUE KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «broreoreHos,
«buocdepar, «Meroabl U3ydeHUs )KUBOU TPUPOJIBI».

O6opynoBanue: JnabopaTopHOe OO0OpyIOBaHWE IS TPOBEICHHUS  HAONIOIACHUH,
WU3MEPEHHM, SKCIIEPUMEHTOB.

Tema 3. buosorus kiaerku (2 v).

Knerka — cTpyKTypHO-(QYHKIIMOHANIbHAS €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeToapl MOJEKYISIPHOM W KJIETOYHOM OHOJIOTMH: MHMKPOCKONUS, Xpomarorpadus,
anekTpodope3, MeToJa  MEUYeHbIX aToMOB, nuddepeHuaipbHoe  eHTpUyrupoBaHuE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @QUKCUpOBaAHHBIX KAemoK. DAEKTPOHHAS MHUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.



JeMoHcTpanmu:

IToptpetsr: P. I'yk, A. Jlesenryk, T. lllsann, M. lllneiinen, P. Bupxos, K.M. bap.

TaOmuipl u cxembl: «CBETOBOM MHKPOCKOI», «NEKTPOHHBIH MUKpoOcKoi», «McTopus
Pa3BUTHUSL METOI0B MUKPOCKOITHI.

Tema 4. Xumnueckasi opranuzanus kjietku (10 u).

XHWMHUYECKUH COCTaB KIETKM. Makpo-, MHKpO- M YyJIbTpPaMHUKpPO3JeMeHTH. Bopna
U €€ poJIb KaK pacTBOPUTEIS], pEareHTa, y4acTHUE B CTPYKTYPUPOBAHUM KJIIETKHU, TEIIIOPETYISLUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouosornyeckas poiib. Posib KaTHOHOB M aHMOHOB B KIIETKE.

Oprannueckue BenecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOH Moiyiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBsI3b. BTOpW4YHAas, TpeTWyHasi, 4eTBEPTHUYHAs CTPYKTypbl. JleHatyparusi. CBoicTBa OENKOB.
Knaccugukanus 6enkos. buonoruueckue GpyHkun 6enkoB. [Ipuonut.

VYraeBoasl. MoHOcaxapupl, JUCAXapUabl, OJUrOcaxapuabl U monucaxapuasl. OOmmid
IUIaH CTpOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonorudeckue QyHKINN
YTJIEBOJIOB.

Jlumuaer.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kiaccudukammss — JTUMHAIOB.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunuaos. Obiuue
CBOICTBa OMOJIOTUIECKUX MeMOpaH — TEKYy4eCTb, CIIOCOOHOCTB
K CaM03aMbIKaHHIO, TOJTYIPOHULIAEMOCTb.

Hyxneunosbie kucnorel. JJHK nu PHK. Crpoenne HykienHoBbIX KucioT. HykieoTuusl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue monekysbsl AT®. Makpospruueckue cBsa3u B Mojiekyine AT®. buonornueckue
byuknun  AT®. BoccraHoBieHHbIE TNEpEeHOCUMKH, HUX (YHKIUH B KIETKe. /[[pyeue
nykneozuompugocghamovr  (HT®).  CexkenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHasi 6uonorus: OMOXUMHUYECKHe B OMO(DU3NYECKHUE HCCIEOBaHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Moodenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHulil Ouzatii u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HEeNnpupoOHbIX AHAN0208.

JleMoHCTpanuu:

[optpetsr: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, @. Canrep,
C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX OSJEMEHTOB B HEXHUBOM IPUPOJIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmumpr 1 cxemsl: «lleproguueckast TabivIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYHN YIJIEBOJIOB», «CTpoeHHE MOJICKYI
munuaoBy, «HyknenHoBbie KUCIOTE, «CTpoeHune Moaekyiabl ATD».

Tema 5. Ctpoenue u pyHkuuu Kiaerku (8 u).

Tumel KIETOK: dyKapuOTHYeCKass U Mpokapuotudeckasi. CTpyKTypHO-(YHKIIMOHATLHBIC
00pa3oBaHUS KIETKH.

CtpoeHue mpokapuoTHYECKOW KieTku. Kierounas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpPOEHUsl TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OHMOIEHO3aX.

CrtpoeHune 1 pyHKIMOHUPOBAHUE dyKapuoTHUecKol kieTku. [1nazmaTuueckas memOpaHa



(urazmanemma).  CTpykTypa IuUta3MaTH4YecKOW MeMOpaHbl. TpaHCHOPT BEIHIECTB  4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysus, obneruéHnas auddysus), akTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. Pabota
HATPHUII-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dx3ounTo3. Kinerounas crenka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

Hurommazma. [utozonb. Lutockener. JIBuxkeHue uutoriazMbl. OpraHousibl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JI1C), anmapar ['onbaxwy,
JU30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTUKynyMa. Mexanusm Hanpasienus oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHbI)
sHJOMIa3MaTHYeCKuil petukynyMm. CekperopHast (GyHkuus anmapara [ombmku. Moougukayus
benkos 8 annapame Tonvoorcu. Copmuposka benxos
6 annapame [onvoocu. TpaHCHOPT BEUIECTB B KJETKE. Bakyonu pacTUTENbHBIX KIIETOK.
Kinerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWJIBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxouopuui u naacmud. Cumbdbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IUJIACTUJIBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannbie opranoupl kietku CtpoeHue u pyHKUUKM HEMEMOpaHHBIX OPraHOMI0B
KIeTku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTsl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Muxkpotpybouku. Krerounsiii mentp. CrTpoeHHe U [BIKEHHE KIYTHKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. benku, accoyuuposanmuvie ¢ MUkpopuiamenmamu u
muxpompyboukamu. Momopuuvie 6enxu.

SAnpo. OOonouka sjapa, XpOMAaTHUH, KapUOIUIa3Ma, SAPBILIKK, WX  CTPOCHHE
u QyHKuMM. SnepHbiil OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPacloONOKEHHE XPOMOCOM B
uHTepdasHOM siape. Jyxpomamun u cemepoxpomamun. benxku XxpomaTuHa — TUCTOHBL. JJuHamuka
A0epHol 000104KU 8 Mumose. HAoepHulli mpancnopm.

Knerounsie  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN).

JleMoHCTpanuu:

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

Tabmuupel u cxemsl: «CTpoeHHE SyKapHOTHYECKOH KieTkn», «CTpoeHHue KHUBOTHOM
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHrne MUTOXOHIpHUN», «Aapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopatopnass pabora Nel«M3ydyeHue KaTaqTUTHUECKOW AKTUBHOCTH (EPMEHTOB
(Ha mpuMepe Kartanasbl)».

JlaGoparopnast pabora Ne2«M3ydyeHue (EepMEHTATHUBHOTO pACIIEIUIEHUS MEPOKCHIA
BOJIOPOJia B PACTUTEIBHBIX KIETKaX).

JlabopatopHnas pab6ora Ne3 «MccrmemoBanume —IIia3mMoiiM3a W JEIIIa3MOJIHM3a
B PACTUTENIbHBIX KIETKAX).

[IpakTuueckas pabora Nel«3yueHue cBONCTB KJIETOUYHOM MEMOpPaHbI».

Tema 6. O0MeH BeliecTB U NpeBpalleHue SJHEPrum B KieTke (9 4).



AcCUMWISILIAS U TUCCUMIIIALINUS — JABE CTOPOHBI MeTaboiau3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPO(]HBIA. YuacTre KUCI0poa B OOMEHHBIX MPOLIEccax. DHEPreTHIECKOe
oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapaKTep
peakiuii kieToyHoro Metabonmsma. epMeHTHI, UX CTPOSHHE, CBOWCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. Otinnunst pepMEHTOB OT HEOPraHMUYECKUX KaTalIu3aTopoB. Beaku-akTHBATOpPHI U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUid OT pa3IMyuHBIX
(hakTopoB.

[lepBHUYHBI CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUceHHbll U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowue nuemMeHmsl U NUSMEHMbL
peakyuonnoeo yeumpa. Pomnp xmoporactoB B - mporecce  ¢orocunTte3a. CBeroBas
u temHOBas ¢aspl. @omoovixanue, Cz., Ca. u CAM-munsvt gpomocunmesa. TIpoagyKTUBHOCTD
dorocunTe3a. BnmsHMe pa3nuuHbIX (PAKTOPOB Ha CKOpPOCTh (HOTOCHMHTE3a. 3HAYCHHE
¢dorocunTesa.

Xemocunrte3. Pa3HooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPHUPHUIHPYIOIINE
OakTepuu, xene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AnHarpobubie opranu3mbl. Buabl 6pokenus. [IpoaykTel OpoKeHHsI U UX HCIIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
0one3Hel.

AspoOHBIE OpPraHM3Mbl. JTambl HEPreTUudeckoro obmena. [1oArOTOBUTENBHBIN ATall.
['mukonu3 — 6ecKUCIOPOAHOE PACHICINIEHUE TITFOKO3bI.

buonornueckoe  OKHCIIEHHME, WM KIETOYHOE JpIXaHue. Poiab  MHUTOXOHIpHUI
B 1poreccax Ouonornmueckoro okuciueHus. luknudeckue peaknuu. OKHCIUTENBHOE
dbochopunupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmez ATD: paboma
npomonHou AT®D-cunmasei. [lpeumymiectBa a’poOHOTO nyTH oOOMEHa BELIECTB IEpen
aHadpOOHBIM. D(PPEKTUBHOCTH IHEPTETUUECKOT0 OOMEHa.

JleMoHCTpanuu:

[optpersr: JIx. Ilpuctnu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuupl U cxembl: «DPOTOCHHTE3», «IHEpreTuueckuii oOMen», «bumocuHTEe3 Oenkay,
«CtpoeHnue pepMeHTa, «XEeMOCUHTE3Y.

OO6opynoBaHue:  CBETOBOW  MHMKpPOCKOI,  OOOpyJOBaHME s  NPUTOTOBJIECHUS
MUKpPOIIPENapaToB.

JIaGoparophas pabota Ned«3ydeHne CTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

_Tema 7. HacieacrBeHHast nHgopManus u peanu3anus eé B kierke (4 ).

Peakuuu matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEeaKIMSIX MaTPUYHOIO
cuHTe3a. Peanuszanus HacieqCTBEHHOW HHQpoOpMaluu. ['eHeTH4eckuil KoJ, €ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIUMNBI TpaHCKpUNIMU: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHbix PHK B 6nocunrese Genka. YcinoBus
6uocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Cospemennvie  npeocmagnenuss o0  cmpoeHuu  2eHog. OpraHuzanus TreHoMa
y NPOKAapHOT U DYKapHOT. Peryssmus akTUBHOCTH T'€HOB y MPOKapHOT. ['mmoresa omepoHa
(®. Kako06, XK. Mano). Monexyrsapuvle mexanusmvl 3KcCHpeccuu 2eHo8 y aykapuom. Ponb
XpomamuHa & pe2ynayuu pabomel 2enos. Perynsains 0OMeHHBIX MpoIeccoB B KiieTke. KieTouHbrit
rOMEO0CTa3.
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Bupycel — Heknerounble (hOpMbI KU3HU M 00TUTraTHble napa3utsl. CTpoeHHe IPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. JKusznenmwiti yukn JIHK-codeparcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycusle 3a0oneBaHusi uelnoBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananruz borvuux maccueos («bigdata») cmpykmypHuvix
ouonocuueckux oanuwvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune. [lpoepammupyemole hyukyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JeMoHcTpanuu:

[Toptpetsr: H.K. Konbsuos, /{.1. UBaHOBCKUIA.

Tabmumer uw  cxembl: «buocuHTe3 Oenka», «l'eHetmdeckuii kom», «Bupyce,
«baxrepuodaru».

Tema 8. ’Kn3zHeHHBIH UK KJIeTKH (4 4).

Krnerounsnii mukn, ero mepuonbl u peryismus. WUutepdaza u muto3. OcoOeHHOCTH
poleccoB, mporekaronux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(TTOCTMUTOTUYECKHI), CHUHTETHYECKHM M TMOCTCHHTETUYECKUN (TPEMUTOTUYECKUN) TEePUOJIbI
uHTEpPasbl.

Marpuunsiii  cunte3 JHK —  permmkanms.  [lpunnuner  permmkanmu  JIHK:
KOMIUIEMEHTAPHOCTb,  IOJIYyKOHCEPBATUBHBIA  CHHTE3, aAHTHUIIAPAUICIBHOCTh. MeXxaHu3M
permukammu [JHK. Xpomocomel. Ctpoenue xpomocom. TernoMepsl U TesoMepasa. XpoOMOCOMHBII
HA0Op KIJIETKH — KApUOTHUIL. JIMTUIOMIHBIA M TamIOMIHBIN HAOOPBHl XPOMOCOM. ["'OMOJIOTHYHbBIE
XpoMocoMbl. [To10BBIE XPOMOCOMBL.

Jlenenue xinetku — mMuto3. CTaiuu MHUTO3a U MPOUCXOJAIINE B HUX IMPOLEcChl. THIMbI
muTo3a. Kapuokunes n nurokuHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsmuss MUTOTHYECKOTO IMKJIAa KIeTKU. [Iporpammmupyemasi KieToyHas ruOenp —
aronTo3.

Knerounoe s1po, XpoMOCOMBI, (yHKIIMOHATIbHAS TEHOMHKA. Mexanuzmbvl npoaughepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugposasn knemrka» — ououngpopmamuuecxue
Mooenu HYHKYUOHUPOBAHUSL KIIEMKHU.

JleMoHCTpanuu:

Tabmuier 1 cxembl: «OKU3HEHHBIM UK KIETKW», «Muto3», «CTpOEHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl.

JlabopaTtopHas padota NeS«M3yueHne XpoMOCcoM Ha TOTOBBIX MUKpPOIIpEnaparaxy.

Tema 9. Ctpoenne u pynkuun oprannzmosn (16 u).

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJILHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue nNpoTUcThl. KomonuansHsle
OpIaHU3MBI.

B3anMocBs13b yacTeil MHOTOKJIETOYHOIO Opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opraamsm Kak eguHoe menoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHasA, MOKPOBHAs,
IIPOBOIAILAS, OCHOBHaf, MEXaHWYEeCKasl. OcoOenHoctu CTPOEHUS, byHKIMI
Y PACIOJI0KEHHS TKAaHEH B OpraHax pacTeHUM.



TkaHm JKMBOTHBIX M 4eJIOBEKa. THIBI JKMBOTHBIX TKaHEH: DJIMTEIUAJIBHASA,
COCIMHUTEIIbHAS, MBIIIIEYHAs, HEpBHas. Ocobennoctu CTPOCHUS, byHKIMN
Y PACIOJIOKEHMS TKaHEH B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratupHble U reHEpaTUBHBIE OpraHbl pacTeHUIl. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHoOB U CUCTEM OpPraHOB.

Onopa Tema  opranu3moB. Kapkac  pactenuii.  CkeneTbl  OJHOKJIETOYHBIX
U MHOTOKJIETOYHBIX JXMBOTHBIX. HapyHbeli ¥ BHyTpeHHuN ckener. CTpoeHHME M THIIBI
COEIMHEHUS KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBHXKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMJHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHME MHOIOKJIETOYHBIX PACTEHUH: TPONHU3MbI M HACTHM.
JIBI>KeHMEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI ¥ UX paboTa.

[Inranue opranusmMos. llornomenne BOAbI, YIJIEKUCIOrO ra3a U MAUHEPAJIbHBIX BEILECTB
pacreHusaMH. IIuTaHue >XKMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPCHUE.
[TuTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
xkeiessl. [InimeBapuTenpHas cucTemMa 4elloBexa.

JlbIxanue opranu3MoB. Jlpixanue pacteHuid. [Ipixanue »uBoTHbIX. Anuddys3us razos uepes
noBepxHocTh  KieTku. KoxHoe npixanue.  JIpixatesnbHas  noBepxHocTh.  KabGepHoe
U J€royHoe apixaHue. JlpIxaHHe MO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKa. OBOJIIOLUOHHOE
YCIIOKHEHUE CTPOCHUS JIETKMX ITI03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJIOBEKa.
MexaHn3M BEHTUIIALMY JIETKUX Y ITUL U MIEKONUTAOMUX. Perymsus apixanus. [{pIxaTenbHple
00BEMBI.

Tpancnopr BewecTB y OpraHu3MoB. TpaHCHOpTHBIE CHCTEMBbl pacTeHui. TpaHcropr
BEUIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opransl. KpoBeHOCHas cuctema o3BOHOUYHBIX
KHUBOTHBIX M yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOparieHwHs.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKMUBOTHBIX.
Pabota cepana u e€ perymsiusi.

Beinenenne y opranusMoB. Beigenenue y pacreHunid. BelueneHue 'y  JKMBOTHBIX.
CoxkpatutenbHble Bakyoiau. Oprasl BeieneHus. OuibTpaliys, CeKpenns 1 00paTHOE BCaCblBaHUE
KaK MEXaHU3MBbI paboThI OpraHoOB BBIJICJICHMUS. Css13p IIOJIOCTH Tena
C KPOBCHOCHOM M BBIJCIMUTEIBHON CHUCTEMaMU. DBblleneHue y MO3BOHOYHBIX KHUBOTHBIX
u uyenoBeka. Ilouku. Crpoenue u QyHKUMOHUpOBaHME HeppoHa. OOpa3oBaHHE MOYHU
y 4eIIOBEKa.

3ammra y OpraHu3MOB. 3allldTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuit
Y LIMCTHI TPOCTEHIINX. 3allliTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacTsa naccuBHOM u
XUMHYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [ [OKpOBBI M X TPOU3BOAHBIE. 3AIIMTA OPTAHU3MA
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTouHbII W TyMOpajJbHbII HWMMYHHTET.
Bpoxnéuuelii 1 npuoOpeTéHHbIM  crneunpuueckuid MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHOoro uMmmynuteta (I1. Opmux, @.M. bepuer, C. Tonerasa). BocanurenbHble 0TBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxxumocTs M perysmsiuus y OpraHM3MOB. Pa3apa)kuMocTh y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PaszgpaxxumocTe M perymsiiuss 'y pacTeHnid. PocToBble BelmiecTBa
Y UX 3HA4YECHHE.

HepBHas cuctema u peduiekTopHas perynsuus y >KMBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl



TOJIOBHOT'O MO3ra MO3BOHOYHBIX KHUBOTHBIX. Pedrexc u pednexropnas ayra. besycinoBuble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHass perynsuus U 3HIOKPUHHAs CHCTEMa JKMBOTHBIX U 4YelioBeKka. JKenessl
OSHJOKPUHHOM CHCTEMBI M UX TOpPMOHBL. JlelicTBUE TOPMOHOB. B3aMMOCBSI3b HEpBHOU
Y DHJIOKPUHHOU cucTeM. [ nmortanamo-runodu3apHas CucTema.

JleMoHcTpanuu:

[Toptpet: N.II. T1aBnos.

Tabmuipel u cxembl: «OTHOKIETOUYHBIE BOJIOPOCINY», «MHOTOKIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopueBsie cucrembl», «Ctpoenue crebus», «CTpoeHHE IUCTOBOM IIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «MpiueyHas cucremay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cucremay, «CTtpoeHue Mblnb», «MMmyHUTETY,
«KumeynononoctHslie», «CxeMa nuTaHus pacTeHui», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapbe», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema ntuny, «HepBHas cucTteMa MIICKOTUTAIOLIUX,
«HepHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOH MHMKPOCKOI, MUKPOIIpEnapaThl OJHOKJIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEeW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAacTEHUI, TepOapuu pacTeHU pa3HbIX OTIENIOB, BIaKHbIE MpernapaTsl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKENIET YEeNIOBEKa,
o0opyaoBaHue ISl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHH, pacliernieHus
Kpaxmala 1 0eIKoB Mo JAeiicTBreM (HEepMEHTOB, 000PYI0BaHHE AJIs IEMOHCTPAIIMU OMBITOB 110
U3MEPEHHUIO JKU3HEHHOM EMKOCTH JETKUX, MEXaHM3Ma JIbIXaTeJIbHBIX JBWXXEHUH, MOJAENU
TOJIOBHOT'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

JlabopaTtopHas pabotaNe6 «3yueHne TKaHEH pacTCHHII.

JlabopaTtopHas pabotaNe7 «M3yueHue TkaHEH )KUBOTHBIX».

JlabopaTtopHas pabota Ne8«3yueHne opraHoB 1IBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHoOKeHHe M pa3BUTHE OPTraHU3MOB (8 4).

@DopMBbI pa3MHOKEHHSI OPTaHU3MOB: OeCTosioe (BKJII0Uas BET€TaTUBHOE) U MOJIOBOE. Byl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIOPYIISIHS, (pparMeHTalus, KIOHHPOBaHNUE.

[TonoBoe pasmuoxkenue. [lonoBwle kneTku, wiau ramersl. Meio3. Craguum Meiiosa.
IloBenenme xpomocom B Meiose. Kpoccunrosep. buosornmueckuii CMbICH — Meio3a
Y TI0JIOBOTO ITporecca. Meno3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszputhe. ['ameroreHe3 y KUBOTHBIX. llosoBble  kene3bl.
OO0pa3oBaHre W pa3BHUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE TOJOBBIX
KJIETOK.

Omo10TBOpEeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOJJOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHuU3MOB (OHTOreHe3). OMOpuoiorus — Hayka
0 pa3BUTHH OPTraHU3MOB. Mopgocenes — oOna u3z enasHvlx npooaem smopuono2uu. Konyenyus
Mopghozernos u mooenu Mopghoeenesa. Cramuu IMOpHOTeHE3a YKUBOTHBIX
(Ha  mpumepe  srymku).  JpoOnenwe. Tumbl  gpoOnenus.  Jemepmunuposannoe
u HedepmuHuposanuoe opodnenue. bnacmyna, munvr oOnacmyn. OcoOGeHHOCTH IpPOOIEHUS



MJICKOTIMTAIOIIUX. 3apOJIbIllIeBble JUCTKU (racTpyisius). 3akjajka OpraHoB M TKaHel
M3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOE BIMSHME YacTe pa3BUBAIOLIETOCS 3apOJbIlia
(oMOpuoOHaANBbHAS WHAYKIHMS). 3akiaJka IJJaHa CTPOSHUS JKUBOTHOTO Kak pe3yabTaT
UEPAPXHUECKUX B3aUMOJICHCTBUI TEeHOB. BiMsHUe Ha SMOPHOHAIBHOE PA3BUTHE PA3ITMYHBIX
(aKTOpPOB OKpYKAIOIIEH CPE/IbI.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbublii nepuoi. llpsamoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHWE NOPSAMOTO M  HENPSAMOrO pa3BUTUSA, MX PacHpOCTpaHEHUE
B npupojie. Tunel pocta )KMBOTHBIX. DaKTOPHI PErYISLUU POCTA KUBOTHBIX U yenoBeka. Ctaguu
[IOCTAMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uejoBeka. [lepuojibl OHTOreHes3a 4YesloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxenne u  pasButhe  pacrteHuid. [ametopur wu  cnopodur. Meiio3
B JKM3HCHHOM IMKJIe pacTeHuil. OOpa3zoBanue crop B Impoiecce Meho3a. [‘amerorenes
y pacteHud. OIJI0oAOTBOPEHUE U  PaA3BUTUE PACTUTENbHBIX OpraHu3moB. JIBoitHoOe
OILIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJsIIuy OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpauu:

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

Tabmuis! u cxembl: «BereratuBHOE pa3MHOKeHUE», « TUIBI OECIIOIIOr0 Pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAIbDY, «Pa3MHOXKeHUE »HBIJIEHB», «Pa3MHOXEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes3y», «CTpoeHHE SHULEKICTKH | CIEPMATO30HIa,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[Ipsmoe u Henpsimoe pazBuTHe, «Pa3BUTHE MAaHCKOTO XKYyKa,
«Pa3zButne capanun», «Pa3BuTue mnArymku», «JlBoilHOE OILUIOAOTBOPEHUE Y IBETKOBBIX
pacTeHui», «CtpoeHue CeMsIH OJIHOJOJIBHBIX
U JBYAOJBHBIX pacTeHUN», «KU3HEHHBIN UK MOPCKOM KammycThl», «KU3HEHHBIA LUK MXa»,
«OKU3HEHHBIN TUKII NATOPOTHUKAY, «KM3HEHHBIN IUKII COCHBI.

Ob6opynoBanue: CBETOBOM MHUKPOCKOII, MHUKpOTMpenapaThbl AWLIEKIIETOK
Y CIIEPMATO30MU/10B, PUCYHKHU.

JlabopatopHas paboTaNe9 «M3yueHue CTpOEHUs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHu3MoB (2 4).

Hctopusi craHOBIEHUsST W pa3BUTHUS TEHETHMKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T.Moprana. Poib oTeyecTBEHHBIX YUEHBIX B pa3BUTHM TE€HETHKH. PaboThl
H.K. Konbuosa, H.U. BaBunosa, A.H. benozepckoro, I'.Jl. Kapneuenko, FO.A. ®ununueHko,
H.B. Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TIOHSTHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIJICTHHBIC
TeHBbI, aTbTEPHATUBHBIC TPU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
TeTEePO3UToTa, YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (GeHoTtun. OCHOBHBIE METOABl TCHETHUKH:
TUOPUAOTOTHYECKHMA, TUTOTOTUIECKHUI, MOJIEKYISIPHO-TEHETUIECKHIA.

JleMoHcTpanuu:

[Moptpersr: I'. Menpens, I. e ®pus, T.Mopran, H.K. Konsuos, H.U. BaBuios,
A H. Benozepckuit, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

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

Tema 12. 3akoHoMepHocTH HacjeacTBeHHOCTH (10 4).

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKOH €IUHO0Opa3us
rubpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menzaens — 3aKoH



pacieruieHus npu3HakoB. LluTonoruueckue OCHOBBI MOHOTHOPUIHOTO cKpeluBanus. ['unoresa
YUCTOTHI TAMET.

Ananusupyromiee  ckpemuBaHue.  [IpoMexyTouHbld  XapakTep — HacleOBaHUS.
Pacuiennenue npu3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUU.

JurnbpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HaCJIeJOBaHMsI MPU3HAKOB. LluToI0rN4Yeckre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMUS.

CueruieHHOE HaclenqoBanue npu3HakoB. Pabotel T. Moprana. CriernieHHoe Hacae10BaHNE
TE€HOB, HAPYIICHHUE CLETUICHUS MEXY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

l'eneruka moma. XpOMOCOMHBIM  MEXaHW3M  OINpelNeNieHHs mojla. AyTOCOMBI
U IIOJIOBBIE XPOMOCOMBI. I'OMOramMeTHBIi M reTreporaMeTHbIl moJ. I'eHeTnueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanne Npu3HAaKoOB, CUETUIEHHBIX C ITOJIOM.

l'enoTun kak wnenoctHas cucrema. [lnenoTponuss — MHOXKECTBEHHOE JIEMCTBHUE TE€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUIEIbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucraz. [lonumepus.

['eHeTnyeckuii KOHTpOJIb pa3BUTUSA PACTEHUN, MXUBOTHBIX M UEJIOBEKA, a TaKxKe
(U3HONIOrHUECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX (YyHKIUH. [ eHeTHueckne MeXaHUu3Mbl
cuMOHOreHesa, MEXaHU3Mbl B3aUMOJICUCTBUS «XO03HH — napasur»
U «XO3SIMH — MHUKpPOOMOMY». ['eHeTHdyeckrue acreKkThl KOHTPOJISI M M3MEHEHUsI HAClIeJICTBEHHOU
nH(pOpMaIK B MOKOJICHUSAX KJIETOK U OPraHU3MOB.

JleMoHcTpanuu:

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

Tabmuubl u cxemsl: «llepBbIii 1 BTOpO#t 3akoHBI MeHaenss», «TpeTuit 3akoH MeHuemns»,
«Ananuzupymrliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPU3HAKOB y Apo30oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quis»,
«Kapuotun nuisn», «MHOXKECTBEHHBIN alienn3m», «B3anmoaeicTBre reHoBy.

O6opynoBanue: MOJENb JUIsl IEMOHCTPAIIUN 3aKOHOB €IMHOO0O0pa3usl THOPUIOB TIEPBOTO
MOKOJICHHSI M PACUICIJICHUS] MPU3HAKOB, MOJENb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHCUMOIO
HACJIEIOBAHUS IPU3HAKOB, MOJICIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJICIOBAHUS TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduia.

[TpakTrueckast padotaNe2 «3yueHue pe3yiabTaToB MOHOTMOPUAHOTO CKPEIIUBAHUSD.
[TpakTiaeckas pabotaNe3 «M3ydyeHne pe3ynbTaToB IUTHOPUIHOTO CKPEIIUBAHUS ».

Tema 13. 3akoHoMepHOCTH M3MeHYHBOCTH (6 4).

BzaumopeiictBue reHotuna u cpeabl npu popmupoBaHuu (eHotuna. M3MEeHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACIIECCTBEHHAS.

Mopaudukamonsas U3MEHYMBOCTh. Poiib cpenbl B popMuUpoBaHUN MOIUPUKAIIMOHHOMN
U3MEHYUBOCTH. Hopma peakuuu IIpU3HaKa. BapuanunonHsslit pan
u BapuanroHHas kpuas (B. Moranncen). CoiicTBa MoIM(DUKAIIMOHHON N3MEHUYHUBOCTH.

I'eHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMmOuHatuBHast ©I3MEHUYUBOCTh. Meiio3 U TOJIOBOI MPOIECC — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTU. POJTh KOMOWHATUBHOM M3MEHYUBOCTH B CO3JJaHUH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJHOTO BHJIA.

MytarmonHasi W3MEHUYMBOCTh. Bujbpl MyTamuii: reHHbIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYTallMH. SIAepHBIE W IUTOIUIA3MATHYECKHE MYTAIUU.
Comarnueckre U TIOJNIOBBbIe MyTanuu. [IpuyuHBI BO3HUKHOBEHHS MyTaruid. MyTareHsl



U WX BIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3akoH
TOMOJIOTUYECKUX psAI0B B HacieactBeHHOM wu3smenuuBoctu (H.W. BaBunos). Bresaepnas
W3MEHYHUBOCTh U HACIIEICTBEHHOCTb.

Onueenemuka u 5NUSEHOMUKA, pPOJb INUSEHEMUUECKUX (YaKmopos 6 HAc1e008aHUU
U UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHcTpanuu:

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

Tabmuisl u cxembl: «Bumbl usMeHunBoCcTH», «Moau(UKATUOHHAS H3MEHYUBOCTHY,
«KomOuHaTUBHAs ©3MEHUYUBOCThY, «Melo3y», «OmionoTBopenuey, «I'enernueckue 3a001eBaHus
yesnoBekay, «Buasl myrauin.

ObopynoBanue: KUBbIE U TepOAPHbIC IK3EMIUISIPHI PACTCHHIA.

Jlaboparopuast pabora NelO «McciemoBanue 3aKOHOMEpPHOCTEH MOIU(DUKAIIMOHHON
n3MeHYUBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BApUALMOHHOW KPUBOW.

Tema 14. I'eHeTnka 4yenoBeka (3 4).

Kapuorun uenoBeka. MexayHapo/Has mporpamMma HCCIEIOBaHUS T'€HOMa YeJIOBEKa.
MeTopl U3yueHUsi TEHEeTUKU YeIOBEKa: MeHealoTHYecKuil, OJIM3HEIOBbIHM, ITUTOreHETUYECKUH,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4Hciie ¢ moMoibio [11P-
ananmu3a. HacneactBennbie 3a0o0ieBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeI0BEKa.
Bonesnn ¢ HaciaeACTBEHHON MPEAPACIIONIOKEHHOCTHIO. 3HAYCHUE MEIUIIMHCKOM TEHETHKHU
B IIPEAOTBPAIICHUU U JICUCHUU TEHETHUYECKUX 3a00JIeBaHUN YelIOBEeKa. MeIUKO-TeHETUYECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAaHHM B 00JIACTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (bakTopbI MOBBIIIEHHOU YyBCTBUTEIBHOCTH YeJI0BEKa
K (QU3MYecKOMy U XUMHYECKOMY 3arps3HEHHIO OKpyKawlied cpeapl. [eHeTudeckas
MIPEAPACIIONIOKEHHOCTD YEIOBEKA K MTATOJIOTHUSIM.

JeMoHcTpanmu:

Tabmuubt 1 cxeMmbl: «Kapuotun denoBekay, «MeTOIbl U3yUE€HUS] TEHETUKH YEIOBEKaY,
«"enernueckue 3a00JE€BaHUS YETIOBEKAY.

IIpakTuueckas pabora Ne4 «CocTtaBieHHe U aHAJIU3 POJIOCIIOBHOM.

Tema 15. Cenexnust opranu3mos (4 4).

JlomecTukauuss M CEJNEKUUA. 3apoKIEHUE CEeIeKUMM M JOMECTUKaluu. YYeHHe
H.M. BaBunoBa o LleHTpax HpOMCXOXAEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHHidl. Ponb
CEJIEeKLIMU B CO3JIJaHUU COPTOB PAcTeHUH M MOPOJ KUBOTHBIX. CopT, mopoja, mrTamM. 3aKOH
TOMOJIOTUYECKUX PSIZIOB B HacieACTBEHHOW m3MeHunBocTH H.M. BaBuioBa, ero 3HaueHue ist
CEJIEKIIMOHHOM paboTHI.

MeTtonanl CEJIEKIINOHHON paboTHI. HckyccTBeHHBIN oTbop: MAacCCOBEIN
U WHAUBUAYaTbHBINA. DTanmbl KOMOWHAIIMOHHOW cenekuuu. VcmpITaHue MTpOW3BOAUTENEH IO
noToMcTBY. OTOOp MO TEeHOTHITY C TOMOIIBIO OIIEHKH ()eHOTHUTIA TOTOMCTBA M OTOOP 1O T€HOTHITY
¢ moMonisto ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIKIIMOHHOW paboThl. PaananunoHHBIN
U XMMUYECKHH MyTareHe3 KaKk HCTOYHHK MYTallMii y KyJIbTYpPHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TE€HOMHOTO  pENaKTUPOBaHHMA UM MeToloB  pekoMOuHaHTHbIX  JIHK
JUJISL TIOJTYYEHUST UCXOAHOTO MaTepralia Jjisl CeJEKIUH.

[lonyuyenne mnomumuounoB. BHyTpuBugoBas rubpuauszanus. biauzkopoacTBeHHOE
CKpelIuBaHue, uin MHOpuAuHT. HeponcTBeHHOE CKpelMBaHue, WM ayTOpUIuHr. ['erepo3uc u



ero mnpuuuHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas TuOpuUaM3aLys.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTMIKEHUS CEJEeKIMH pacTeHUH u
KUBOTHBIX. «3€1€Has peoIoYUsLY.

CoxpaHeHHe U U3Y4YEHHE I'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEHUH M HUX IUKHX
poaMueii A CO3/1aHUs HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JHICUBOMHBIX 8 YEAX YIYUUEHUS CYWeCmBYIOuWUX U cO30anUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosblX Uoel U
NepcnekmueHbIX MexXHOI02UlL.

JeMoHcTpanuu:

IToprpers: H.M. BaBunos, W.B. Muuypun, [I'.[l. Kapnesenko, ILII. Jlykesnenko,
b.JI. Acraypos, H. bopnoyr, I.K. bensies.

Tabnuiet u cxemsbl: «L{eHTpbI MPOUCXOKICHHUS U MHOTO00Pa3Hst KYJIbTYPHBIX paCTEHUI,
«3aKOH TOMOJIOTMYECKHMX PsAJOB B HACJIEACTBEHHOW W3MEHYMBOCTH», «METOIbl CENEeKIUn»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JIaGopatopHass pabora Nel2«l3yueHue cOpTOB KyJIbTYPHBIX pAacT€HUH M IOpPOX
JIOMAIIHUX KUBOTHBIX).

JlaboparopHast pabota Nel3 «M3ydeHre METOIOB CEJICKIIMH PACTCHHIA.

Tema 16. buorexHoJorusi U CHHTeTH4YecKasi Ouosorusn (4 4).

OOBEeKTHI, HCMNOJIb3yEMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJIBTYpHI,
MUKpPOOPTraHU3Mbl, HX XapaKTepUCTUKa. TpaaulmoHHas OWOTEXHOJOrus: XJjeOoIeueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoduosorudeckuit cunte3. OObEKThI
MHUKPOOHOIOTHYECKUX TEXHOJIOTUH. ITponsBoncTBo Oerka, AMUHOKHCIIOT
Y BUTAMHUHOB.

Cozpanue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOTO  M3MEHEHUs
Y KOHCTPYUPOBAHUS TEHOMOB C II€JIBIO MTOJIyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE MY TH.

Knerounas wumxeHepusa. MeTonpl KynbTypbl KJIETOK M TKaHEW  PacTeHUH
u kuBOTHBIX. Kpuobanku. Comaruueckas ruOpuaM3alMsl U COMATHUYECKUN HMOpUOTEHe3.
Hcnonbs30BaHue TaruIOWIOB B CEINEKUHMHM DPACTeHUH. [lonyuenue MOHOKIOHANbHLIX aHmumel.
Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLIX anmumen 6 meouyune. VIcKyccTBEeHHOe
OIUIOJOTBOpPEHHE. PEKOHCTpyKIUsA AHUEKIETOK W KIOHMPOBAaHHME JKUBOTHBIX. Meron
TPaHCIUIAHTAllUU  siiep  KIETOK.  Texwonocuu  0300poGieHus,  KYIbMUSBUPOSAHUA U
MUKPOKTOHATLHO2O0 PA3MHOICEHUS CENIbCKOXO3AUCMBEHHBIX KYTbMYP.

XpomocoMHas 51 TreHHast WHXKCHEPUSL. HckyccTBeHHBIN CUHTE3 reHa
u koHcTpyupoBanue pekomOouHanTHbIX JJHK. Cozdanue mpanceennvix opeanusmos. Jloctrxenus
u MIEPCIIEKTUBBI XPOMOCOMHOM u TE€HHOMN WHXECHEPUHU. OKOJIOTHYECKHE
U 3TUYECKUE TPOOIeMbl TeHHON MH)KEHEPHH.

Menununckue Ouorexnonoruu. Iloctrenomuas mudposas menuiuna. [1L[P-1uarnoctuka.
MeTaboa0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YeJIOBEKa JIJISl OLEHKH COCTOSTHHS
€ro 3/10poBbs. Mcnonabp30BaHne CTBOJIOBBIX KJIeTOK. TaprerHas Tepamnus paka. 3D-OnonnxeHepus
JUIs pa3paboTKHU (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHUS KOMIICKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTHI TPEXMEPHOIro OMONPUHTHHrA U ckapOoJIUHTA JUIS pelieHus
3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAKIMH C II€JIbl0 oOecredyeHruss KOMOMHMPOBAHHOM 3aIIUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHue MOJEKyIsIpHBIX MeXaHW3MOB (pyHkunoHupoBanuss PHK-



COJIepKAIIX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHMS YEIIOBEKA U KUBOTHBIX.
JleMoHCTpanuu:
Tabmuupr u  cxembl: «Mcnojb30BaHHE  MHUKPOOPraHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I'eHHas HHKEHEPUI».

IlnanupyemMble pe3yJabTaThl 0CBOCHHS POTPAMMBI 1O

OuosIorum
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYaIOUTUMHUCS
IIPOrpaMM CPETHETO O0IIero 00pa3oBaHus: JMYHOCTHBIC, METAIIPEIMETHBIC U TIPSIMETHBIC.



JIn4yHOCTHBIE Pe3yabTAThI

B cTpyKType TMYHOCTHBIX Pe3yJabTaTOB OCBOEHUS MPOrPaMMbI 110 OMOJIOTHH BBIICICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOINIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTUA
OMOJIOrNYEeCKOro 3HaHUA, 20MOBHOCMb
u cnocobnocms OOYUAIOUIMXCSI PYKOBOJCTBOBATHCA B CBOEH JIE€ATEIIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, INPHUCYIIUMH CHCTEME OHOJOrMYecKoro oOpa3oBaHUS, Haiuyue
npasoCco3HaHUs 9KOJIOTUYECKON KYJIbTYPHI, cnocobrnocmu Cmasuma LEeIn
U CTPOUTD KU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
yueOHoM 51 BOCIIUTATEIbHON NEeSATEIbHOCTH B COOTBETCTBUU
C TPaJULUOHHBIMH POCCUHCKHMHU COLUUOKYJIBTYPHBIMH, HCTOPUYECKUMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH NOBEICHUS U
CIOCOOCTBYIOT poueccam CaMOIIO3HaHus, CaMOBOCITUTaHUS
U CaMOpa3BUTHs, Pa3BUTHUs BHYTPEHHEHW IIO3MLMU JIMYHOCTH, IAaTPUOTU3MA M YBaXKCHUS
K 3aKOHY M IIPaBOIOPAJKY, YEJIOBEKY TPYyJa M CTApLIEMY IOKOJEHHUIO, B3AUMHOI'O yBa)KCHMS,
OepeKHOro OTHOIIEHUS K KyJIbTYPHOMY HACJEIUI0 U TPAAULMSIM MHOTOHALIMOHAIBHOTO HAapoJa
Poccuiickoit @eaepanuu, Ipupoae U OKPYKAKOLIEN Cpeie.

JIMuHOCTHBIE PE3yIBTATHI OCBOCHHSI yUeOHOTO IpeameTa «bromorus JoIKHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OpPHMEHTAlMi, IIO3UTUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
paciMpeHue KU3HEHHOT'O OIbITa u OIbITa NEeATEIbHOCTH
B [IPOLIECCE peaanu3aly OCHOBHBIX HAIIPABIECHUN BOCIIUTATEIBHOMN NEATEIIBHOCTH, B TOM YHCIIE B
YacCTH:

1) rpaxIaHCKOTO BOCITUTAHHUSL:

e CchOPMHUPOBAHHOCTb TPAKIAHCKON MO3MIMK OOydaromierocs Kak aKTHBHOTO
Y OTBETCTBEHHOTO YJE€HA POCCUNCKOro OOIIeCTBa;

e OCO3HaHME CBOMX KOHCTUTYIMOHHBIX MpaB M 0O0sA3aHHOCTEH, YBa)KEHUE 3aKOHA
Y IIPaBOMOPSIKA;

e TOTOBHOCTb K COBMECTHOM TBOpPYECKOH JEATENIHOCTH IPU CO3JaHUM Y4eOHBIX
MIPOEKTOB, PEIICHUH Y4E€OHBIX U TO3HABATEJIbHBIX 33/1a4, BBIMOJIHEHUH OMOIOTMYECKUX
JKCIIEPUMEHTOB;

e CIOCOOHOCTH OMpEENATh COOCTBEHHYIO MO3ULHUI0O MO OTHOUICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

e yMEHHE YYWUTHIBaTh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS IO/ C pasHBIMH YOEXJECHUSMH, KYJIbTYPHBIMH II€HHOCTSMH
U COLIMAJIbHBIM I10JI0KEHUEM;

e TOTOBHOCTb K COTPYIHHYECTBY B IPOIIECCE COBMECTHOI'O BBINOJHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX U MCCIIE0BATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOILIEHHS K MHEHHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

e TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHUS:



c()OPMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW WACHTUYHOCTH, MATPHOTU3MA,
YBaXXEHUs K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoanHol, ropaoctu
3a CBOM Kpail, cBOXO PomuHy, CBOM A3BIK M KYJIbTYpPY, IPOLIIOE M HACTOsILEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NPUPOAHOMY HACIEAUI0 M NaMATHUKAM IPUPOIBL,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;
CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHUCKHX YYEHBIX B CTAHOBJCHHE M Pa3BUTHE
Ouosoruu, MOHUMAaHUS 3HAYCHUs OMOJIOTUHU B MO3HAHUHU 3aKOHOB NPHUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI0 OOIIECTBa;

uaeiHass yOexaAEHHOCTh, TOTOBHOCTb K CHyXeHui0o u 3ammre OTtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;
CIIOCOOHOCTh ~ OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOUM POJUTENSAM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUSA LIEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C TPAAULIASIMU
HapoaoB Poccuu;

4) 3CTCTHYCCKOI'O BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas OCTETHUKY ObITa, HAy4yHOTrO
U TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, Tpy/a, OOIIECTBEHHBIX OTHOIIECHUIA;

IIOHUMAaHNE YMOLMOHAIBHOI'O BO3/IEUCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;
TOTOBHOCTh K CaMOBBIPA)KCHHMIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KaueCcTBa TBOPYECKOM JINYHOCTH;

5) ¢husnueckoro BOCIUTAHHUS:

MOHUMAaHWE M peau3alus 3J0pOBOr0 W 0Oe30MmacHoro obpaza >XKU3HU (310pOBOE
NUTaHUe, COOMI0CHNE TUTHEHHYECKUX MPaBUI U HOPM, COAlaHCUPOBAHHBIM PEXUM
3aHATHI U OTABIXA, peryisipHas (pusndeckasi akTUBHOCTD ), OEpexKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY
3JI0pOBBIO;

MOHMMAaHHUE IEHHOCTU TPaBUJ HMHAWBHUIYAaTbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBEJICHHS B CUTYAIIUSX, YTPOKAFOIINX 3/I0OPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHHUE TOCIECTBUN U HETIPUSATHUS BPEAHBIX MPUBBIYEK (YIOTPeOICHUS alKOTroIs,
HapKOTHUKOB, KYpEHHUS);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHE IIEHHOCTH MaCTEePCTBa, TPYAOII00HE;

TFOTOBHOCTh K AKTUBHOM  JIEATEIbHOCTH TEXHOJIOTMYECKOM ¥  COIMaIbHON
HaIpaBJICHHOCTH, CHOCOOHOCTD HHULIUUPOBATh, IUIAHUPOBATH MW CaMOCTOATCIBHO
BBITIOJHATD TaKYIO0 JCATCIbHOCTD,

MHTEPEC K pa3InYHbIM cepaM npoecCHOHATbHON AeITeIbHOCTH, YMEHHE COBEPILIATh
0CO3HaHHBII BBIOOP OyaymIeil npodeccun n pean30BbIBaTE COOCTBEHHBIE JKU3HEHHBIE
TUIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMO00Opa30BaHUIO Ha MPOTSKEHUH BCel



JKH3HMU;

7) KOJIOTMYECKOTO BOCITUTAHUS:

9KOJIOTUYECKU 11eJIecO00pa3sHOe OTHOLICHHE K IPHUPOJE KaK HCTOYHUKY >KU3HHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS,

HOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYphl: IPUOOPETEHHE OIbITA MJIAHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKAIOILEN CPe/Ibl;
0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;
CHOCOOHOCTh MCIIOJIb30BaTh IIPUOOpETaeMble NpPU M3YyYEHUU OUOJIOTHUM 3HAHUS
M yMEHHs TpH  pEleHHH  [poOieM,  CBA3aHHBIX C  PalMOHAIBHBIM
NPUPOONOIB30BaHNEM (COOIOIEHUE MTPABUI MTOBEICHUS B MIPUPOJIE, HAPABICHHBIX
Ha COXpaHEHHUE PaBHOBECHS B 9KOCHCTEMaxX, OXpaHy BUIOB, SKOcHCcTeM, Onocheps);
AKTUBHOE HENPUATHE NEHCTBUH, IPUHOCAIIUX BPEJ OKPYKAIOIIEH NIPUPOIHOMN Cpene,
YMEHHME  IPOTHO3UPOBAaTh  HEOJArONpUSTHBIE  3KOJOTMYECKHE  IMOCIEICTBUS
HpeNpUHUMAEMbIX 1eHCTBUI U NTPeI0TBpaIlaTh UX;

HaJIMYUE Pa3BUTOIO AKOJOTMYECKOTO MBIIIJICHUS, SKOJIOIMUECKON KYJIbTYpbl, OIbITa
JeSITEIbHOCTH 3KOJOIMYECKON HaIpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU
B I103HaBaTEJIbHOM, KOMMYHMKAaTHBHOM M COLMANbHOM NpaKTUKE, T'OTOBHOCTU K
Y4acTHIO

B IIPAaKTUYECKOH 1eATETbHOCTH SKOJIOTHYECKOM HalpaBIeHHOCTH;

8) LIEHHOCTH HAYYHOTO MTO3HAHUS:

e CchOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIICCTBEHHOW IMPAKTHKH, OCHOBAHHOTO HA JIHAJIOTE KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

e COBEpIICHCTBOBAHHME SI3BIKOBOM U YHMTATEIbCKOW KYJIBTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEKTy JTFOJIbMHU M MTO3HAHUS MHPA,;

e T[OHMMAaHWE CHEIUPHUKH OWOJOTMM KaKk HayKH, OCO3HaHHS e poju B
GbopMHpPOBaHUN PAMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUH IEJIOCTHOTO
npe/CTaBICHUS
00 OKpYy’KaroleM MHUPE KaK O €IMHCTBE MPUPOJIbI, YSIIOBEKA U OOIIECTBA, B MO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUH TMPOoOJIeM COXPAaHCHUS MPHUPOTHOTO
paBHOBECHSI,

e yOeXIEHHOCT, B 3HAYUMOCTH OHOJOTMH JJISi COBPEMEHHON IMBUJIM3AIINU:
o0eCrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/JaHUC TEPCIIECKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PelIaTh PeCypCHbIE MPOOIEMbI Pa3BUTHS YEJIOBEUYECCTBA,
MOWCKA TyTeH BBIXOAAa M3 TJOOAIBHBIX DKOJOTHUECKUX MPOoOIeM M 00ecreueHUs
nepexoaa K yCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY HCIIOIB30BAHUIO TPUPOIHBIX
pecypcoB
1 GOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

e 3aMHTEPECOBAHHOCTDH B MOJIYUEHUH OMOIOTMYCCKUX 3HAHWN B LEJISIX MMOBBIIICHUS
oOmiell KyJIbTypbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKIMOHATIBHON TPAMOTHOCTH OOydarommxcs, (QOpMHPYEeMOW TpPH H3YUCHHUH
OHOJIOTHH;

e T[OHMMAaHHE CYIHOCTH METOOB IO3HAHUS, HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HMCIIOJIb30BaTh MMOJIydacMble 3HAHUS JIJIs aHAU3a U O0BSICHEHUS
SIBJICHUI OKPYXAOIIEr0 MUPA M MPOMCXOJAIINX B HEM HW3MEHEHHI, YMCHHE NIENaTh



000CHOBAaHHbIE 3aKJIIOYEHHS] Ha OCHOBE HAy4YHBIX ()aKTOB M UMEIOUIMXCSA JAHHBIX C
EJBIO TIOTYYSHHSI TOCTOBEPHBIX BHIBOJIOB;

e CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
peleHus mpodJieM B PealibHbIX )KHU3HEHHBIX CUTYAIIHSX;

e OCO3HAaHWE IIEHHOCTH HAy4YyHOW JAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M HCCIIE0BATEIBCKYIO JISATEIbHOCTh HHINBHUIYaIbHO U B TPYIIIIE;

e TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TOJTYyYSHHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUU C )KU3HCHHBIMU
OTPEOHOCTSMHU.

B mporecce MOCTHXKEHUS JUYHOCTHBIX PE3YJIHTATOB OCBOCHHS OOyYaIONTUMUCS
IporpaMMbl  CpegHero  obOmiero oOpa3oBaHMsl y  OOy4YaloOIUXCS  COBEPIICHCTBYETCS
IMOYUOHATILHBIU UHMEILIeKM, TIPEIToNaraloni ¢hOpMUPOBAHHOCTE:

e CcamMoco3HaHusl, BKIIOYAIONIETO CIOCOOHOCTh IOHUMATh CBOE SMOIMOHATIBHOE

COCTOSTHUE, BHUJIETh HAIPaBJICHUs Pa3BUTHUS COOCTBEHHON AMOLIMOHAIIBHOM cdephl,
OBITH YBEpEHHBIM B cebe;

e camope2yiupo8anus,  BKIIOYAIONIETO  CaMOKOHTPONb, yYMEHHE  IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEACHUE, CIOCOOHOCTh  aIanTHUPOBaThCA K
HYMOIMOHAITBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

e gHYmMpeHHell MOomuéayuu, BKIIOYAIOIMIEH CTpEeMJICHHE K JOCTIXKEHUIO IIeNu
U yClexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMCHHE ICHCTBOBATh, MCXOMS W3 CBOUX
BO3MOKHOCTEI;

e oMnamuu, BKIOYAIOIIEH ClIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSIHUE IPYTHX,
VUUTBIBATH ~ €M0  TPH  OCYIICCTBICHUM  KOMMYHHKAIIMH,  CIHOCOOHOCTH
K COYYBCTBHIO U COICPESIKUBAHUIO;

® COYUANbHLIX HABLIKOG, BKIIOYAIOMINX CIIOCOOHOCTh BBICTpPAUBATh OTHOIICHUS
C IPYTUMH JTIOJIEMHU, 3a00TUTHCS, TIPOSIBIISTH HHTEPEC U pa3peniaTh KOH(IUKTHI.

MertanpeameTHblie pe3yJibTaThI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHsI y4eOHOTo npeamera «bHoiorusy BKIIOYAIOT:
3HauUMMBbIe JUIS  (OpMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXTmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CreruduKy METOJIOB TTO3HAHUS, UCTIOJTb3YEMBIX
B CCTCCTBCHHBIX HayKax (BEIIEeCTBO, DHEPTHs, SBJICHHE, MPOIECC, CHCTEMa, HAYYHBIH (akT,
MIPHUHIIAIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIICIOBAaHNE, HAOIIOACHHIE, H3MEPEHHE,
OKCIIEPUMEHT W  JIpyrue); YHUBEpcajdbHble  y4yeOHble  JIeWCTBHS  (ITO3HABATEJIbHBIC,
KOMMYHHUKAaTHBHbIC, PETYISTUBHBIE), oOecneunBatoniye QopmupoBaHue ¢GyHKIIMOHATHLHON
TPaMOTHOCTH U COIMATBHOW KOMIIETEHIIUH OOYYaIOIIUXCS; CIOCOOHOCTh OO0yYarommxcs
MCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS M YHUBEPCAIbHBIE
yueOHbIe AeMCTBHS B IO3HABATEIHLHON U COLIMATBHON MPAKTHKE.

B pesynpraTe u3ydeHus OWUONOTHHM Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHs Yy
obyyaromerocss 0yayr copMupoBaHbl NMO3HABATEJbHbIE YHUBEPCAIbHBIC yueOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JIEHCTBUS, PETYJIATHBHBIC YHHUBEPCAIbHBIC
yueOHbIC JCHCTBHSI, COBMECTHAS JICATEITHHOCTb.

MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 OOIIero 00pa30BaHHUS
JOJIKHBI OTPaXKaTh:

OBnazeHre yHUBEPCATBHBIMU Y4eOHBIMH IMO3HABATEILHBIMU JCHCTBHUSIMHU:



1) 6Ga3oBBIC IOTHYECKHE JICHCTBHS:

CaMOCTOSTENIbHO (OPMYJIUPOBATh U aKTYaJIHM3UpPOBATH MPOOJIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;

WCITOJIB30BaTh TP OCBOCHHWM 3HAHWUW MPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHHS, KiIacCUpUKaud, OOOOIICHHS), PaCKPBIBATh  CMBICI
OMOJIOTUYECKHX TOHSATUH (BBIICTATH UX XapaKTePHbIC IPU3HAKH, YCTAHABIIUBATH CBSI3U
C IpyTUMHU MOHATUSAMU);

OTIPENIETIATh 1EIN JCSITSIIBHOCTH, 3aJlaBas MmapaMeTpbl U KPUTCPUHU UX JOCTHIKEHUS,
COOTHOCHTH PE3yIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

HCITOJIH30BaTh OMOJIOTUYECKHUE TOHATHSA I OOBSICHEHHS (PAKTOB W SBJICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHS (MHIYKTHBHBIC, NEAYKTHBHBIC, 1O aHAJIOTUH),
BBISBJISITH  3aKOHOMEPHOCTH W IPOTHUBOPEUYUS B PACCMATPUBACMBIX  SBJICHHSIX,
(bopMyIHUpOBaTh BHIBOIBI M 3aKIIOUYCHHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JUIsl IIPEICTABIICHHS CYIIECTBEHHBIX CBsI3CH
Y OTHOIICHUI B U3y4aeMbIX OMOJIOTHYECKIX 00BEKTAX, a TAKKE IPOTUBOPEUUIA pa3HOTO
poJia, BBISIBJICHHBIX B Pa3JIMUYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pazpabarbiBaTh IUIAH pEHMICHUS TPOOJEMbI ¢ YYETOM aHaaM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh W BBIIOJIHATH pPabOTy B YCIOBUSX PEATBLHOTO, BUPTYAILHOTO
1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIE HCCIEI0BATEIBCKUE CHCTBHUS:

BJIQ/IETh HAaBBIKAMU y4e€OHO-HCCIIEIOBATENIbCKOW U MPOEKTHOM JesITeNbHOCTH,
HaBBIKAMU pa3peieHus mpodiieM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a/ad, MPUMEHEHHUIO Pa3JIMYHbIX METO/IOB
MO3HAHUS,;

MCIIOJIb30BaTh Pa3IMYHbIE BHUJBI ACATEIBHOCTH MO IMOJYYEHUIO HOBOT'O 3HAHUS, €ro
WHTEpIPETAINH, TPEoOPa30BaHUIO U MPUMEHEHHIO B YIEOHBIX CUTYAIIUSIX, B TOM YHCIIC
MIPHU CO3aHUM YIEOHBIX M COLIMAIIBHBIX MPOEKTOB;

dbopMupoOBaTh HAy4YHBIH THUIl MBIIUICHUS, BIAJAeTh HAYyYHOW TEPMHUHOIIOTHEH,
KJIFOUE€BBIMU MOHATUSIMH U METOJIAMU;

CTaBUTH U (POPMYyIHUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHON JIEATETLHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3W W aKTYaJIM3UpPOBATh 3a/1ady, BBIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOAUTh apryMEHTHI JJIs I0Ka3aTEIbCTBA CBOUX YTBEPKACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh TIOJYYECHHBIE B XOJI€ PEIICHUS 3aJaddl Pe3yibTaThl, KPUTHUECCKU
OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;
JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LIeJIEHANPaBIEHHBIA TOUCK MEPEHOCca CPEACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

YyMETh TIEPEHOCHUTHh 3HAHWUS B TIO3HABATEIIBHYI0O W TMPAKTHUECKYI 001acTH



KHU3HEICSITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTell;

BBIIBUTAaTh HOBBIE WJIEH, MPEAJaraTb OPUTHHAIBHBIE MOAXOJbI U PEUICHUS, CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIEC PEIICHUS.

3) paboTta ¢ uHpOpMaLKEii:

OPUCHTHPOBAThCSI B PA3UYHBIX HMCTOYHHKAX HHpOpMaruu (TeKcTe Y4eOHOro
nocoOus, HAYYHO-TIONMYJSPHOW  JUTEparype, OWOJOTHYECKHX  CJIOBapsiX W
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHETE), aHAIU3HPOBATH
WH(GOPMAIIMIO Pa3IMYHBIX BUOB U OPM MPECTABICHUS, KpUTHUECKH OIEHUBATH ¢
JIOCTOBEPHOCTD

U HETIPOTHBOPEYUBOCTH;

dbopMyIUpOBaTh 3aNPOCHl U MPUMEHSTH Pa3IMYHbIC METOBI MPU MOUCKE U 0TOOpE
Oouosornyeckoit nHGopMaIu, HeOOXOIUMOH JIJISl BHITIOJTHEHUS YIEOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  HWCIOJB30BaHUA  WH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIIOJIB30BAHUS PA3IHUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (DOpPMY TPEICTABICHUS OHMOIOTHYCCKOM
uH(popManuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);
WCIIOJIb30BaTh HAYUYHBIN SI3bIK B KA4ECTBE CPEJICTBA MpHU paboTe C OMOJIOTHYECKOM
UHpOpMaLUEi: MPUMEHATh XMMUYECKHEe, (DU3MYECKHEe M MaTeMaTHYECKUE 3HAKH
U CUMBOJIBI, Qopmyinsl, abOpeBUaTypy, HOMEHKJIATYpPY, HCIOJNB30BATh M
peoOpa3oBEIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3alllUThl WH(POpPMANUU, WHPOPMAIMOHHOMN
0€30MacHOCTH JINYHOCTH.

OBJ'Ia)IGHI/Ie YHUBCPCAJIbHBIMH KOMMYHUKATUBHBIMHA I[efICTBHSIMI/IZ

1) oOienwue:

e OCYILECTBIATh KOMMYHUKAIIUM BO BCEX cdepax >KHU3HHM, aKTUBHO Y4acTBOBATh
B JlMaJOre WIM JUCKYCCHM MO CYHIECTBY O0CYyXJaeMoil TeMbl (yMEHHUE 3a/laBaTh
BOIIPOCHI, BBICKAa3bIBaTh CYKJICHUSI OTHOCUTEIIBHO BBINIOJHEHUS MpelaracMoM 3aaun,
YUUTBIBATh UHTEPECHI U COTIACOBAHHOCTb MO3ULUHI JPYTrUX YYaCTHUKOB JAMATIOra MU
JTUCKYCCHH);

e pacrmo3HaBaTb HeBepOalbHBIE CPEJICTBA OOLICHMs, IOHUMAaTh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYaIUH, yMETh
CMsr4aTh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

e BIQJETh pa3IMYHBIMU CHoco0amMH OOIIEHUS W B3aUMOACWUCTBUS, IOHUMAThH
HaMEpPEHHUsl APYTUX JOJeH, MPOSBIATh YBAKUTEJIBHOE OTHOIIEHHE K COOECEeTHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOU BO3PAKEHUS,

e Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUYKY 3PEHMSI C UCTIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHas JIeSITEIbHOCTb:

e TI[IOHMMATh M HCIOJB30BATh NPEUMYIIECTBA KOMAHIHOM W WHIUBUIYATIbHOU
paboOTHl MpHU pEHIeHUH OUOJIOTHYECKON TPOOIeMBbl, 000CHOBBIBATH HEOOXOIMMOCTH
MIPUMEHEHHUS TPYIIIOBBIX (POPM B3aUMOICHCTBUS TP PEIICHUN YIeOHOM 3a1a4H;

e BBIOMPATH TEMATUKY M METOJIBI COBMECTHBIX JEHCTBUHN C y4ETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0T0 4JieHa KOJIEKTUBA;



e IIPUHUMATBH IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATH
JIEUCTBUA MO €€ JOCTHKEHUIO: COCTaBIIAThH IUIAaH JCHCTBHM, paclpenesaTb poOju C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/IaTh pPe3yJIbTaThl COBMECTHOM paboThI;

e OIICHMBATHh KAa4e€CTBO CBOETO BKJIaJa M KaXKJOr0 YYaCTHHMKAa KOMAaHIBI B OOIIWI
pe3yIbTaT MO Pa3padOTAHHBIM KPUTEPUSIM;

e [peajiaraTb HOBBIC IIPOCKTHI, OILICHUBATh MJACHM C I[O3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

e OCYUIECTBJIATH MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMUHBIX CUTYaIMSX,
MPOSIBIISATH TBOPUYECTBO M BOOOPAKECHHE, OBITH MHUIIMATUBHBIM.

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU PEryjaaTUBHBIMUA ﬂeﬁCTBHHMHI

1) camoopranuzanus:

UCTOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS BBIABICHHS IMPOOJIEM U MX PELICHHS
B )KM3HEHHBIX U yYEOHBIX CUTYyalLUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMN LIEIEBBIE U CMBICIOBBIE YCTaHOBKHU
B CBOMX JCHCTBHMSX M IIOCTYIIKaX II0O OTHOLIEHHIO K JKMBOH IPUPOAE, CBOEMY
3I0pPOBBIO

1 3JJ0POBBIO OKPYKAIOIIIHX;

CaMOCTOSITEJIbHO ~ OCYLIECTBJISITh ~ [1O3HABATEIbHYIO  JAESTEIbHOCTb,  BBISBIISTDH
npoOaeMbl, CTaBUTh U (GOPMYJIMPOBaTh COOCTBEHHbIE 3aJayd B 00pa3oBaTelbHOMN
JEATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUs NpOoOJeMbl C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JIeNlaTh OCO3HAHHBIM BBIOOp, ApPryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO MIMPOKOW SPYIUIMU B Pa3HbIX
001acTAX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOW 0Opa3oBaTeIbHBI M KYJIbTYPHBIN
YPOBEHB.

2) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNNbTATOB LEIAM;

BJIAJI€Th HAaBBIKAMH IIO3HABATEJbHOM pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JIEMCTBUM Y MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, HCIIOJIb30BATh
npu€Mbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILIEHUs;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
3) npunsTHA ceOs U IPYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeJIoBeKa.

IIpenmeTHble pe3yJIbTaThl
[IpeameTHble pe3ynbTaThl OCBOEHHS cojJepxaHus ydeOHoro mpeamera «buosiorus» Ha



yrayOon€éHHOM  ypOBHE  OpPHUEHTHPOBaHBI Ha  oOecrnieueHne MpO(UIBHOTO  OOy4YEeHHS
CTapIIEKIACCHUKOB Orooruu. OHM BKIIIOYAIOT: crieliu(uyuecKue sl OMOIOruy HayYHbIe 3HAHMS,
YMEHHUS u CIOCO0BI JNENUCTBUN o OCBOCHHIO, HUHTEpIIpETaluu
U TpeoOpa3oBaHHUIO 3HAHUN, BBl JEATEIBHOCTH IO TOJYYCHHIO HOBBIX 3HAHUH M HX
IPUMEHEHUIO B Pa3IMYHBIX y4eOHBIX, @ TAKXKE B peaJIbHBIX )KU3HEHHBIX cUTyanusx. [IpeamerHsie
pe3ynbTaThl NPEACTABIEHBI 110 TOJAaM U3YUEHUSI.
[IpeameTHble  pe3yabTaThl OCBOEHHMSI ~ yueOHOro  mpeamMera «buonorus»
B 10 Ki1acce JOJIKHBI OTpa)xaTh:
e c(hopMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MHPA, B IO3HAHUU 3aKOHOB
OPUPOJABI U PEIICHUH MPOoOJIeM pPALMOHAIBHOTO MPUPOJONOIL30BaHUS, O BKIIAJE
POCCHICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;
e BJAJEHUE  CHCTEMOM  OHOJIOTMYECKHMX  3HAHMUW,  KOTOpass  BKIIIOYAET:
OCHOBOIIOJIararolye OMoJ0rnYecKe TEPMUHBI U MOHATUS (3KU3Hb, KJIETKa, OPraHu3M,
MeTa0oIH3M, roMeocTas, camoperyJsnus, CaMOBOCIIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M pa3BUTUE), OUOJOTMYECKUE TEOPUU
(xnetounas teopus T.IlIBanna, M. lllnetinena, P. BupxoBa, XxpomocoMHast Teopust
HaciencTBeHHocTu T. Moprana), yuenust (H.W. BaBunosa — o ienTpax MHOT000Opa3us
U TIPOMCXOXKJIEHUS KYIbTYPHBIX pPAacTE€HUH), 3aKOHBI (€OIUHOOOpa3Hsl MOTOMKOB
MIEPBOT0 MOKOJIEHUSI, PACIICIUICHUS], YUCTOTHl TAMET, HE3aBUCUMOI'O HACJIEIO0BAHMS
I'. MeHnensi, TOMOJIOTMYECKHMX  PSJOB B  HACIEICTBEHHOW  HM3MEHUYMBOCTH
H.N. BaBuiosa), npuHIUIBl (KOMIUIEMEHTAPHOCTH);
e BIIQJICHUE OCHOBHBIMU METOJaMHM HAy4YHOrO I[IO3HAHMS, HCIOIb3YEMBIX
B OHMOJOTMYECKMX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHMCaHHWE, W3MEpEHHE,
HaOJI0ZICHUE, DKCIIEPUMEHT);
e YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPHOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHW3MOB, B TOM 4YHCIIE
OaxTepuii, rpuOOB, PaCTeHUM, KUBOTHBIX U YEJIOBEKAa, CTPOCHHS] OPTaHOB U CHUCTEM
OpraHOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKA, IPOLIECCOB IKUZHEIEATEIBHOCTH,
IIPOTEKAIOIINX
B OpraHM3Max pacTeHHi, )KUBOTHBIX U YeJIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa
BEIIECTB (METaboJIM3M), TPEBPALICHUs DSHEPru, OpOXKeHUs, aBTOTPO(HOro
U TeTepoTPO(HOro TUIOB NMUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meilo3a,
ramMeToresesa, SMOpHOreHes3a, IOCTIMOPHOHAIBHOIO pa3BUTHA, PA3MHOXKEHUS,
MHAMBHUAYAJIbHOTO DAa3BUTUSL OpraHu3Ma (OHTOreHe3a), B3auMOJEHUCTBUSA T'€HOB,
reTepo3uca, UCKyCCTBEHHOT0 0TO0Da;
e YMEHHE YCTAHABIMBAaTh B3aUMOCBS3U MEXAY OpPraHoOMJaMH KIETKHM M HX
GYHKIUSAME, CTPOCHUEM KIIETOK Pa3HBIX TKaHEH U UX (QYHKIUSAMU, MEX]Ly OpraHaMu
U CHCTEMaMM OPraHOB y pPacCTeHHUH, )KUBOTHBIX U YeJIOBEKa U UX (PYHKIUSAMH, MEXKITY
CHUCTeMaMH OPraHoOB M MX (YHKLHUSMH, MEXIy dTaraMu oOMEHa BEIIECTB, dTallaMH
KJIETOYHOTO IUKJIAa M JKU3HEHHBIX IMKJIOB OPraHW3MOB, dTallaMd SMOPHOHAIBHOTO
pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (haKTOpaMH Cpeibl OOUTAHHUS;
e YMEHHUE BBIABJIATH OTIMYUTEIbHBIE NPHU3HAKU JKUBBIX CHUCTEM, B TOM 4HCIIE
pacTeHHH, )KUBOTHBIX U YEJIOBEKa,
e YMEHHE HCHOJb30BaThb COOTBETCTBYIOLIME  apryMEHTHI, OMOJIOTUYECKYIO



TEPMHUHOJIOTUMIO WU CHUMBOJIMKY JIA J0KAa3aTCJIbCTBa POACTBA OPraHM3MOB Pa3HBIX

CUCTEMAaTUYECKUX IPYIIIL;

e YMCHHEC pEIIAaTh OMOJIOrHYeCKUe 3aaa4d, BBIABIIATH IPUYUHHO-CICACTBCHHBIC

CBA3U MCXKIY HUCCICAYCMbIMU OHOJIOrNYECKUMU nponeccamMu M SABJICHUAMU, OCIIATH

BbIBOJbI

U MPOTHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

e YMCHHE BBIMOJIHATH JIAOOPATOPHBIC M MPAKTHUECKUE pabOThI, COOII0IATh PaBUIIa
npu paboTe ¢ yueOHBIM U JTA0OPATOPHBIM 000PYAOBAHUEM;

e YMCHHC BbIABUI'aTb THIIOTC3bI, IPOBCPATH UX SKCIICPUMCHTAIIbHBIMU CPECACTBAMH,

bopMyIUpys HeNb HCCIEA0BAHUS, AHATU3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JIENIaTh

BBIBOJbI,

e YMEHHE Yy4YacTBOBaTh B Yy4eOHO-UCCIIENOBATEILCKOW paboTe MO OHOJIOTHH,

OKOJIOTMHM W MCIULHUHEC, HpOBO,HHMOfI Ha 0a3e IIKOJBHBIX Hay4HbIX O6H_[CCTB, n

HY6J'II/ILIHO MMPEACTABJIATD IMMOJIYYCHHBIC PE3YJIbTAThI HA YHCHUYCCKUX KOH(i)epeHI_II/IHX;

e YMCHHC OLHCHHBATL 3THUYCCKUC ACIICKTbI COBPECMCHHBIX I/ICCJIGZ[OBaHI/Iﬁ B o0JyiacTh

OMOJIOTHM W  MEIUIMHEI

(KJTOHMpPOBAHHME,

HCKYCCTBCHHOC

OILIOJOTBOPCHHUEC,

HalpaBJICHHOC U3MCHCHHUC I'CHOMA 1 CO3JJaHNC TPAaHCI'CHHbBIX OpFaHI/I3MOB);

e YMEHHE OCYILECTBIISATh OCO3HAHHbI BBIOOP Oynyuied mpodeccuoHalIbHON

JACATCIIbHOCTH B obnactu OMoJIOT 11, MCIHUIMUHBI, 6I/IOTCXHOJIOFI/II/I, BCTCPpHUHAPUU,

CENIbCKOTO XO3AHCTBa, MHIIEBON MPOMBIIUICHHOCTH, YTIYOJISATh IO3HABATEIHHBIH
UHTEpEC, HAINpaBIICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccuu

U TPOJOJDKCHHE OHOJIOTHYECKOTO O00pa3oBaHUS B YUPEKACHHUSIX CPEIHETO

MpO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

TemaTuyeckoe MNJIAHUPOBAHME

1/

HaunmenoBanue
pasziesoB U
TEMIIPOTrPaMMBbI

KonnuectBo
4acoB

Bcero

Teopus

[IpakTuka

DJEKTPOHHBIE
(undposrie)
o0Opa3oBaTenbH
BIE PECYPCHI

BocnurarensHbIi
KOMIIOHECHT
IIPOTPaMMBI
BOCHUTAHUS




buosorus xak Hayka

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

- YCTaHOBJICHHE
JOBEPHUTEIBHBIX
OTHOLIEHUN MEXAY
YUYHTEIIEM U €ro
YYCHUKaMH,
CIOCOOCTBYIOIINX
MIO3UTUBHOMY
BOCHPHSATHIO YYAIIUMHCS
TpeboBaHuii U TPOCcHO
YUUTENs, IPUBJICYECHUIO
WX BHUMAHUS K
00CyX/1aeMOl Ha ypOKe
uHbopManuu,
aKTHUBH3AIHU HX
MO3HABATENBHOM
JesATeIbHOCTH;

- moOyXIeHre
IIKOJIEHUKOB COOMI0aTh
Ha ypoKe OOLICPHHSATHIC
HOPMBEI IIOBEACHU,
npaBuia oOIEHHUS CO
CTapIIUMH (YIUTEISIMU) U
CBEPCTHUKAMU
(IIKOJIBHUKAMH),
NPUHLHIIBE Y9eOHOH
JHCIUIUTHHBI 1
CaMOOpraHU3alHy;

XKuBble cucrtembl u
ux  u3yuenue (2

).

bubnnorexa [JOK

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

NPUMEHEHHE Ha YPOKe
MHTEPaKTHBHBIX (HOpM
paboTHI yJamuxcsi:
HHTEIJIEKTYaIbHBIX UID,
CTUMYJTHPYIOIINX
TI03HABATENbHYIO
MOTHBALIMIO ITKOJIEHUKOB;
JIUCKYCCH, KOTOpbIE
JIAl0T y4aIiumcs
BO3MOXKHOCTb TIPHOOPECTH
OTIBIT BEACHUS
KOHCTPYKTUBHOTO
JIMajiora; rpynmnoBon
paboTH! wiHu paboThI B
rapax, KOTopble y4aT
[IKOJIEHUKOB KOMaHHOH
pabote u
B3aNMOJEHCTBUIO C
JPYTUMH JETbMH;

buonorus kieTku

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

-IPUMEHEHHE Ha YpOKe
MHTEPAKTUBHBIX (QOpPM
paboThI yuammxcs,
CTUMYJIUPYIOIIUX
MI03HABATENBHYIO
MOTHBAIUIO IIKOJbHUKOB;
JUCKYCCHI, KOTOpBIE
JAI0T y4aIuMcst
BO3MOKHOCTB ITpHoOpecTH
OTIBIT BEACHUS
KOHCTPYKTHBHOTO



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

JIAajora.

Xumuueckas
OpraHu3aius
KJIETKHU

10

bubanoreka [JOK

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

BKJIFOYEHHUE B YPOK
WTPOBBIX MPOLIEAY,
KOTOPBIE TIOMOTAIOT
MOJ/IePKaTh MOTUBALIUIO
K MOJIY4ECHHIO 3HaHUH,
HaJla)KUBAHHUIO
MO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHMH B KJ1acce,
MOMOTalOT YCTaHOBJICHUIO
JIOOpOKENATEILHOU
aTMocdepsl BO BpeMs

ypoKa.

Crpoenue
(GYHKINU KIETKA

bubnnorexa [IOK
https://m.edso0.ru
[741¢292
resh.edu.ru
content.edsoo.ru

UHHUIMHPOBAHUE U
TIOJ/IePIKKa
HCCIIEI0BATEIbCKOM
JEATeIIBHOCTH
IIKOJIEHUKOB B paMKax
peanu3aly IpOeKTOB,
YTO JAaCT IIKOJIbHUKAM
BO3MOKHOCTb TIPHOOPECTH
HaBBbIK CAMOCTOSITEIEHOTO
peuIeHHs TeOPETUUYECKOU
poOJIeMBI, HABBIK
TCHEPUPOBAHUA U
odopmieHUs
COOCTBEHHBIX UEH,
HaBBIK YBa)KHUTEIEHOTO
OTHOIICHHSA K Uy>KHM
UziesiM, HaBbIK

My OJINYHOTO
BBICTYIUICHUS TIEPE]
ayJIUTOpUEH,
apryMEHTHPOBAHUS U
OTCTauBaHMUS CBOEH TOUKH
3peHnst

OOMeH BeIIeCTB
MIPEeBpAICHAIE
SHEPTUU B KIETKE

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

TIPUBJICYEHUE BHUMAaHUS
IIKOJIFHUKOB K
LIEHHOCTHOMY aCHEKTy
M3y4aeMbIX Ha YpOKax
SIBIICHUM

Hacnencreennas
uHpopmanus u
peanmuzanus €€ B
KJIETKE

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

-BKJIFOYCHHE B YPOK
HUTPOBBIX MPOIIETY,
KOTOPBIE IIOMOTAOT
MOIIeP>KaTh MOTHBALIUIO
K ITOJTyYCHHIO 3HAHUIA,
HaJTAXXKUBAHUIO
TIO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHHH B KJ1acce,
MOMOTAIOT YCTAaHOBIIEHUIO
noOpoxenaTebHON
aTMocQepsl BO BpeMs

YPOKa,;



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

-opraHmu3anus medcrea
MOTHBUPOBAaHHBIX U
SPYAUPOBAHHBIX
yYamuxcs HaJ uxX
HEYCIICBAIOIIUMHU
OHOKJIACCHUKAMH,
JTAfOIIEr0 IIKOIbLHUKAM
COILIMAJILHO 3HAYMMBIH
OTIBIT COTPYJAHUYECTBA U
B3aMMHOI ITOMOIIIH;

JKu3HEeHHBIT LMK 4 bubnmoreka [IOK | - mpuBieyeHre BHUMAHUS
KIIETKH https://m.edsoo.ru | IIKOJLHUKOB K
/7§41c292 LEHHOCTHOMY aCTIEKTY
resh.edu.ru M3Y"aEMBIX Ha ypoKax
SIBJICHUH, OpPraHU3ans UX
content.edsoo.ru paboTHI ¢ moTyd9aeMoi Ha
YPOKE COIMaIBHO
3HAYNMOI1 HH(pOpMaIrHeH,
— MHUIMUPOBAHKE €€
o0CyXIeHMs,
BBICKa3bIBAHMS
YUaIMMUCSI CBOETO
MHEHUsI 110 €€ TIOBO/Y,
BBIPAOOTKH CBOETO K HEW
OTHOIICHHUS;
Ctpoenue u 16 bubmmoreka LIOK | - npuBneyeHne BHUMaHUs
yHKIIR https://m.edso0.ru | IKOJIbHHUKOB K
[7§41¢292 LICHHOCTHOMY aCIEKTy
OprannsMoB resh.edu.ru M3y4aeMbIX HA YPOKAX

content.edsoo.ru

SIBTICHUH, OpTraHu3aIns uxX
paboTsI ¢ momyyaeMon Ha
YpOKe COIIMATbHO
3HaYMMOi1 HHpOopManHeH,
— MHUIIUHUPOBAHUEC €€
obcyxeHus,
BBICKA3bIBAHHUA
yyamuMucs CBOCTO
MHEHUS 110 ee TIOBO/Y,
BEIPaOOTKH CBOETO K HEH
OTHOIICHHUS;

- UCTIOJIb30BaHKE
BOCITUTATEIIBHBIX
BO3MO>KHOCTEH
coJiepxKaHus y4eOHOro
npeaMeTa uepes
JEMOHCTPALHIO AETAM
PUMEPOB
OTBCTCTBCHHOTIO,
TpaxJIaHCKOrO
MOBEJICHMS.



https://m.edsoo.ru/
https://m.edsoo.ru/
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PasmHoOxeHUe "
pa3BUTHE
OpraHu3MoOB

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

HCTIOJIb30BaHNE
BOCTIUTaTEIHHBIX
BO3MOXHOCTEN
coliepKaHus y4eOHOTO
TpeaMeTa Jepes
JIEMOHCTpAINIO

IPUMEPOB
OTBETCTBEHHOIO,
TPaXKAaHCKOTO
TIOBEJICHUS, TIPOSIBIICHUS
YeIIOBEKOTIOONS 1
IO0OPOCEePACIHOCTH, Yepes
mo1o0p
COOTBETCTBYIOIIIX
TEKCTOB JJISl YTCHHUS,
3aja4 Jyisl pereHus,
NpOOJIEMHBIX CUTYaLUH
JUTSL OOCYXKICHUS B
KJ1acce.

11

I'enernka — Hayka o
HACJIEICTBEHHOCTU H
U3MEHUYUBOCTH
OpraHu3MOB

bubnnorexa [JOK

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

-BKJIIOUEHHUE B YPOK
NpoLenyp, KOTOpbIE
MOMOTaIOT NOAAEPKaTh
MOTHUBALIMIO K [TOTYYEHUIO
3HaHUH, HaJaKUBAHUIO
MO3UTUBHBIX
MEKITUYHOCTHBIX
OTHOIIICHMH B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO
JIOOpOrKeNaTeIbHON
aTMocdepsl BO BpeMs
YpOKa,

-opraHu3anys mepcTa
MOTHUBUPOBAHHBIX U
3pyAUPOBAHHBIX
yJalmxcs Haj ux
HEyCIEBaIOIIUMHU
OJTHOKJIACCHUKAMH,
JTAIOIIEro MIKOJIbHUKAM
COIMAJIbHO 3HAYMMBIH
OTBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

10

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

IIPUMEHEHHE HA YPOKE
¢dbopm paboTsl,
CTUMYJIHPYIOIINX
TI03HABATENbHYIO
MOTHUBALIMIO ITKOJIbHUKOB;
JIMCKYCCH, KOTOPBIE
JIAf0T y4aIumcs
BO3MOKHOCTB ITpHoOpecTH
OIIBIT BCACHUA
KOHCTPYKTHBHOTO
JMajora; rpynnoBoi
paboThI MK paboTHI B
napax, KOTopble y4aT
LIKOJIEHUKOB KOMaHTHOH
pabore n
B3aNMOJIEHCTBUIO C



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

JIPYTHMH TETHMHU.

13

3aKOHOMEPHOCTH
U3MEHYUBOCTH

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

MIPUMEHEHHE Ha YPOKe
(hopM paboTHI,
CTUMYHPYIOIINX
MI03HABATENbHYIO
MOTHBALIUIO ITKOJIbHUKOB;
JIUCKYCCHIi, KOTOpBIE
JIAf0T y4aIuMcs
BO3MOKHOCTB IIPHOOPECTH
OIIBIT BEACHUS
KOHCTPYKTHBHOTO
JIMajiora; rpynmnoBon
paboThI WK paboTHI B
napax, KOTOpbIe y4aT
IIKOJIEHUKOB KOMaHJHOH
pabote u
B3aNMOJAEHCTBUIO C
JPYTUMHU IE€TbMU.

14

T'eneTuka uenoBeka

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

COUYCTaHHUE€ JIMYHBIX H
0O0IIECTBEHHBIX
HWHTEPECOB B TPYIAOBOU
JICSATEIIbHOCTH,  BBIOOD
npodeccun B
COOTBETCTBHH C 3a/1a4a-
MU 0OIIIeCTBA.

15

Cenexims
OpraHHU3MOB

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

-COBMECTHas
JesITeTIbHOCTD 11€JaroroB
HIKOJIbHUKOB o
HaIpaBJICHUIO
«IpohOpUECHTAITHSY,
podecCHOHANBEHOE
MIPOCBEIIECHHE
[IKOJIEHUKOB  -COYCTaHHE
JUYHBIX ¥ OOIIECTBEHHBIX
WHTEPECOB B  TPYIOBOH

JeSITeTHbHOCTH, BEIOOD
npodeccun B
COOTBETCTBHHM C 3aJa4aMHU
o0recTBa u
X039MCTBEHHBIMU
MOTPEOHOCTSIMH;
-popmupoBaHUe
9KOJIOTUIECKOTO

CO3HAHHMA U MBIIIJICHUS Ha

OCHOBE AKTUBHOU
JKU3HEHHOU TMO3UIIMH.
HOPMBI u IpaBHiia
9KOJIOTMYECKOT0
MTOBEJICHHSI B IPUPOJIC.

16 | buorexnomnorus " bubanoreka [IOK | -coBmecTHas
CUHTETHYECKAsI http;/flg.:;;go.ru f}gﬁ:ﬁggg? Heﬂarom];g
ouonorus . resh.edu.ru HarpaBJICHHIO

«mpohOpUCHTAITHS,

1podecCHOHAITBEHOE



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

IIPOCBELICHHUE

LIKOJIbHUKOB,

-coYeTaHHe JHMYHBIX W
0OIIIeCTBEHHBIX HHTEPECOB
B TPYZOBOM €ATEIBHOCTH,
BEIOOp  mpodeccum B
COOTBETCTBHH C 3aJa4aMH

oOrrecTBa u
XO3HCTBEHHBIMU
MOTPEOHOCTSIMU;
-popmupoBaHue
9KOJIOTUIECKOTO
CO3HAHMS ¥ MBIIIJICHUS Ha
OCHOBE AKTHBHOM
KU3HEHHOM MO3UIHH.
HOPMBI u npaBmiIa
9KOJIOTHIECKOTO
MTOBEJICHUS B TIPUPOJIE.

HTroro: 93 16

Pe3epB (moBTOpEHME) 9

Hroro: 102




YT1BepxKIaeHO

[Tpukazom MBOY CoxonpaukoBckoit COI

ot 30.08.24 Ne300
IToypouHoe miaHupoBaHue
VYuebHoro npeamera «buomorusy
st obyqaromuxes 10 knacca (yrimyOJaeHHBIH YpOBEHb)
No Tema ypoka KonunuectBo yacos [ata uzyuenus DONeKTpOHHbBIE
/1 Bceero | IlpakTuueckue IInan daxkTt (undpossie)
/maGopaTopHbIe oOpa3zoBaTenbHbIC
paboTHI PeCypChI
1 | Opranuszaius 1 05.09. bub6nuorexa LIOK
OUOJIOrMYECKHX CHCTEM https://m.edsoo.ru
[7f41¢292
resh.edu.ru
2 | PazHooOpa3ue 1 09.09. Bubnunoreka [IOK
OHONIOTHIECKHX CHCTEM 1 https://m.edsoo.ru
IIPOLIECCOB 1741292
resh.edu.ru
3 | U3yueHne OHONMOTHUECKUX 1 10.09. Bu6muoreka [JOK
CHCTEM U TIPOIIECCOB. https://m.edsoo.ru
CoBpeMeHHbBIE HATPaBICHUSI [7f41¢292
B GHOO M resh.edu.ru
4 | Vcropust OTKpPBITUS U U3YUEHUS 1 12.09. bubnuoreka [IOK
kieTku. Kierounas Teopus https://m.edsoo.ru
[7§41¢292
resh.edu.ru
5 | MeTozsl U3ydeHHus KIETKHY. 1 13.09 bu6mmoreka IJOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
6 XHUMHYECKUH COCTaB KIICTKH. 1 17.09. bubnuoreka [IOK
Boga u muHepasbHbIe https://m.edsoo.ru
BEIIIECTRA. [7f41¢292
resh.edu.ru
7 | benxu. CocTaB u cCTpoeHHE 1 19.009. Bubmumoreka [IOK
0elKoB https://m.edsoo.ru
[741¢292
resh.edu.ru
8 | CaoiicTBa u QpyHKIIUH OCIKOB 1 20.09 bubnunoreka [JOK
https://m.edsoo.ru
[7t41¢292
resh.edu.ru
9 | depMeHTaTHBHBII XapakTep 1 1 23.09. Bbubmumorexa LIOK
PeaxImii KJIETOYHOTO https://m.edso0.ru
MeTabonmu3ma. beku- [7f41¢292
AKTHUBATOPHI M OENKHU- resh.edu.ru
uHrHOUTOPHI. JlaboparopHas content.edsoo.ru
pabota Nel«M3yuenue
KaTaJIMTHYECKON aKTUBHOCTH
(epMeHTOB (Ha IpuUMepe
KaTajaasbl)y.



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/

10 | JIabGopaTopHas pabora Ne2 26.09. Bbu6mmorexa IIOK
«HSy‘iCHI/Ie Cl)epMeHTaTI/IBHOFO https;//m_edsoo.ru
pacietiiCHU IEPOKCUIa 17f41c292
BOJIOPO/IA B KIIETKAX) resh.edu.ru

content.edsoo.ru

11 | YrneBoasl Bbubanoreka [JOK

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

12 | Jlunuger. Jdpyrue 27.09. Bu6mrorexa [IOK
OpTaHHYECKHE BEIIECTBA https://m.edso0.ru
KIIETKH [7f41c¢292

resh.edu.ru

13 | HykneuHossie kuciotsl. JJHK . 22.09. Bubnmoreka [IOK
CexsenupoBanue JJHK. https://m.edsoo.ru
MeTtoanl FTEHOMHUKH, [7t41¢292
TPAHCKPUIITOMHUKH, resh.edu.ru
MPOTEOMUKH

14 | Crpoenne u Buasl PHK 01.10 Bubnmoreka IIOK

https://m.edsoo.ru
1741292
resh.edu.ru

15 | Crpoenue u pyukunn ATO. 03.10 bubnuoreka [JOK
Hpyrue https://m.edsoo.ru
nykaeosunrpudocdarsr (HTD) [7f41¢292

resh.edu.ru

16 | IlmazmaTmyeckas MmeMOpaHa. 04.10 Bubmmorexa [IOK
Krerounas creHka . https://m.edsoo.ru
IMpakruyeckas padoraNel [7t41¢292
«M3yyeHne CBOUCTB KIETOYHOM resh.edu.ru
MeMOpaHBI» content.edsoo.ru

17 | IToBepXHOCTHBI# ammapar 15.10 Bubmmoreka LJOK
knetku. JlabopaTopHas pabota https://m.edsoo.ru
Ne3«Hcenenosanue [7f41¢292
IUIa3MOJIHM3a | ICTUIa3MOJN3a B resh.edu.ru
PacTUTENBHBIX KIIETKAX content.edsoo.ru

18 | Huromnazma u 17.10. bubnuoreka I[IOK
OJTHOMEMOpaHHbIE OPTaHOH/IbI https://m.edsoo.ru
KJIETKH. [7f41¢292

resh.edu.ru

19 | IHonyaBTOHOMHBIE OPTaHOUIBI 18.11. Bubnuoreka LJOK
KJICTKH: MUTOXOH/IPHH, https://m.edso0.ru
IUIACTHIBI. [7t41¢292

resh.edu.ru
content.edsoo.ru

20 | HememOpaHHBIE OpTaHOUIBI 22.10. bubnmoreka [JOK
KIIETKH https://m.edsoo.ru

[7f41¢292
resh.edu.ru

21 | Crpoenue u pyHKIHH siapa 24.10 Bubnmoreka IIOK

https://m.edso0.ru
[7f41¢292



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/
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https://m.edsoo.ru/

resh.edu.ru

22 | Tumbl KIETOK. 25.10 Bbubnmoreka IIOK

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

23 | CpaBHuTEnbHAS 29.10 Bubnmoreka [IOK
XapaKTEePUCTUKA KIIETOK https://m.edsoo.ru
aykapuot. JlabopaTopHas [7f41¢292
pabotaNed «M3yuenue resh.edu.ru
CTPOECHUS KIIETOK Pa3JIMIHBIX content.edsoo.ru
OpraHu3MOB»

24 | AccuMuIAINA B 03.11. bubaunoreka IIOK
JUCCUMUWIIAIUS — JIBE https://m.edsoo.ru
CTOPOHBI MeTaboM3Ma. THITBI [7f41¢292
0o0OMeHa BEIIECTB. resh.edu.ru

content.edsoo.ru

25 | ®epMeHTAaTHBHBIC PEAKIIHH. 31.10 Bubmmorexa [IOK
DepMeHTHI. https://m.edsoo.ru

[7t41¢292
resh.edu.ru

26 | ABroTpOodHbIi TUII 0O6MEHA 01.11 BuGmmrorexa LIOK
Bemtects . [lnacTuueckuit https://m.edsoo.ru
obmen.DorocuHTe3. [7f41¢292

resh.edu.ru

27 | Tnactuueckuit 05.11
06MeH.DoToCHHTES.

28 | XemocunTes. 07.11. Bbubanoreka [JOK

https://m.edsoo.ru
1741292
resh.edu.ru

29 | DHepreTHUeCKuii 08.11. Bubimoreka [IIOK
00OMeH.. AHapOOHbIE U https://m.edsoo.ru
a’po0HbIe OpraHu3Mbl. Bup [7f41¢292
OpoXKeHHst. DTaIlbl resh.edu.ru
9HEpPreTHUecKoro ooMeHa

30 | DOHeprus MeMOpaHHOTO 12.11. bubnunoreka [JOK
rpajguenta npotonoB. CHUHTE3 https://m.edsoo.ru
AT®: pabora npoTOHHOH [7t41¢292
AT®-cunTassl resh.edu.ru

31 | Peakuuu MaTpUIHOTO CHHTE3a 14.12. Bubnuoreka IIOK

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

32 | buocunTes Genka. 15.12 Bbutnuoreka IIOK
Tpanckpurys. TpaHcsuus. https://m.edsoo.ru

[7f41¢292
resh.edu.ru

33 | KogupoBanue aMMHOKHUCIIOT. 26.11
Pons pubocom B brocunTE3E
Oemnxa

34 | Perymsiuumu 0OMEHHBIX 26.11
MPOIIECCOB B KIIETKE.

MorekysipHbIe MEXaHU3MBI
IKCIPECCHH TEHOB Y 9YKapHOT
35 | Opranuzauus reHoma y 26.11 bubnmnoreka [JOK
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MIPOKapUOT U YKapHUOT.

https://m.edsoo.ru

HanotexHosornu B GHOJIOTHH /7f41¢292
1 MEIMIIHE resh.edu.ru
36 | Cucremartusanus u 0000IIEHNE 28.11 bubaunoreka IIOK
3HAHUH https://m.edso0.ru
[7f41¢292
resh.edu.ru
37 | KneTto4Hslil UK U €10 29.11 Bubnunoreka IJOK
TIEPHOIBL. https://m.edsoo.ru
[7t41¢292
resh.edu.ru
38 | Marpuunbiii cunres JJHK 03.12 bubaunoreka IIOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
39 | XpoMocoMbl. XpOMOCOMHBII 05.12 Bubmuoreka [IOK
Habop kietku .JlabopaTopHast https://m.edsoo.ru
paboraNe5 «M3yueHue [7t41c292
XPOMOCOM Ha TOTOBBIX resh.edu.ru
MEKpPOTIpenapaTax»
40 | JeneHue KIETKH — MHUTO3. 06.12. butaroreka IIOK
KapuokuHes 1 IUTOKHHES. https://m.edsoo.ru
[7f41¢292
resh.edu.ru
41 | OpraHusM Kak eIMHOE 11eJI0e 10.12 Bubnuorexa IIOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
42 | TxkaHU U OpTaHBI 12.12 Bubmmorexa [IOK
https://m.edsoo.ru
[7f41¢292
resh.edu.ru
content.edsoo.ru
43 | Tkaunu pacTeHwi. 13.12 BuGmmorexa LIOK
JlaboparopHasi pabotaNe6 https://m.edsoo.ru
«M3yueHune TkaHel pacTeHUN» [7t41¢292
resh.edu.ru
44 | TkaHM )XUBOTHBIX M YEJIOBEKA. 17.12 bubnuoreka I[IOK
JlaGoparopuas pabota https://m.edsoo.ru
Ne7«H3yueHue TKaHen [7f41¢292
KUBOTHBIX) resh.edu.ru
45 | Opranbl. CHCTEMBI OPTaHOB. 19.12 bubnunoreka [JOK
Jlaboparopras pabota Ne§ https://m.edsoo.ru
«M3y4yeHne opraHoB [7f41¢292
LBETKOBOTO PACTCHUS resh.edu.ru
46 | Omopa Tena OpraHu3MOB. 20.12 BuGmorexa [IOK
https://m.edsoo.ru
[7t41¢292
resh.edu.ru
content.edsoo.ru
47 | JIBwKeHHE OPraHU3MOB 24.12 bubmuoreka IIOK
https://m.edsoo.ru
[7f41¢292

resh.edu.ru
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content.edsoo.ru

48 | IMutanue opraHU3MOB 26.12 bubnumoreka [JOK
Jluranue MO3BOHOYHBIX https://m.edsoo.ru
KUBOTHBIX. [InieBapuTenpHast [7f41c292
CHCTEMa YeJIoBeKa resh.edu.ru

content.edsoo.ru

49 | JlpixaHue OpraHu3MOB. 27.12 Bubnmorexa [IOK
JlpIxaHue MOo3BOHOYHBIX https://m.edsoo.ru
JKIBOTHBIX U YEJIOBEKa [7t41¢292

resh.edu.ru

50 | TpaHCIOPT BEWIECTB Y 09.01 Bubmmoreka [IOK
OpTaHNU3MOB https://m.edsoo.ru

[7f41¢292
resh.edu.ru

51 | KpoBeHocHas cucrema 10.01 Bubmuoreka [IOK
MO3BOHOYHBIX )KUBOTHBIX U https://m.edsoo.ru
YeoBeKa [741¢292

resh.edu.ru

52 | Bolaenenue y OpraHu3MoB 14.01 BuGmmrorexa LIOK

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

53 | 3amwuTa y opranu3mMosB 16.01 Bubnuorexa IIOK

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

54 | UmMyHHas cucTeMa YeoBeKa 17.01 BuGmrorexa LIOK

https://m.edsoo.ru
1741292
resh.edu.ru

55 | Pa3mpaxxuMoCTh U perysuus y 21.01 bubnunoreka [JOK
OpTaHU3MOB https://m.edsoo.ru

[7f41¢292
resh.edu.ru

56 | I'ymopanbsHast perynsmnus u 23.01 Bubmmorexa [IOK
SHJIOKPHHHASI CHCTEMa https://m.edsoo.ru
JKHBOTHBIX U Y€JIOBEKA [741¢292

resh.edu.ru

57 | ®opmbl pa3MHOKEHUS 24.01 bubnunoreka [JOK
OpTaHU3MOB https://m.edsoo.ru

[7f41¢292
resh.edu.ru

58 | IMonoBoe pa3MHOKEHUE 28.01 Bubmoreka IJOK

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

59 | Meiio3 30.01 Bbutnuoreka IIOK

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

60 | 'ameTorenes y ®HBOTHBIX . 31.01 Bubnmoreka LIOK
OOpazoBaHHUE U pa3BUTHE https://m.edsoo.ru
MTOJIOBBIX KJIETOK. [7f41¢292
JlaboparopHas paboTa resh.edu.ru
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No9«M3yuenune cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenaparax»

61 | OmrogorBopenue. OHTOrEHES. 04.02 Bubnmoreka IIOK
OMOpHOHANTBEHOE Pa3BUTHE https://m.edsoo.ru
KMBOTHBIX . 3aKJIa/IKa OPraHOB [7f41¢292
U TKaHei U3 3apO/bIIIEeBbIX resh.edu.ru
JIUCTKOB

62 | PocT u pa3BUTHE KMBOTHBIX. 06.02 Bu6mrorexa [IOK

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

63 | PasmHOXeHMe 1 pa3BuUTHE 07.02 Bubnmoreka [IOK
pacTeHHi. https://m.edsoo.ru

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

64 | Bupychl — BHEKJIETOYHBIE 11.02 Bu6mrorexa [IOK
(OPMBI KHU3HU U OOJIUraTHBIC https://m.edsoo.ru
napasutsl. Bupychbie 1741292
3a00JI€BaHNs YETI0BEKA, resh.edu.ru
JKUBOTHBIX, PACTEHUN

65 | Hctopus craHOBIECHUS U 13.02 Bubnuorexa IIOK
Pa3sBUTHS FEHETHKH KaK HAYKH. https://m.edsoo.ru
OCHOBHbIC TIOHSTHS U CUMBOJIBI [7f41¢292
TCHETHKH. resh.edu.ru

66 | Mertoasl reHeTUKH 14.02 Bubnmoreka IIOK

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

67 | MonorubpumHoe 18.02 bubnunoreka [JOK
CKpelrBaHue. https://m.edsoo.ru
[{uTonornyeckre OCHOBBI [7f41¢292
MOHOTHOPHTHOTO resh.edu.ru
ckperuBanus. [IpakTudeckas
pabota Ne2 "M3ydeHue
Pe3yJIbTATOB MOHOTHOPUTHOTO
CKpelMBaHus”

68 | IlomHoe u HemoaHOE 20.02 bubnuoreka I[IOK
JIOMAHUPOBAHHUE https://m.edsoo.ru

[7f41¢292
resh.edu.ru

69 | Anammsupyroriee 21.02 bu6mmoreka IJOK
CKpCIUBAHHUE. https://m.edso0.ru

[7f41¢292
resh.edu.ru

70 | AurnOpugHOe CKpelIuBaHUE. 25.02 Bbubnuoreka IJOK
LuTonornyeckre 0OCHOBEI https://m.edsoo.ru
JUTHOPHUITHOTO CKPEIIBAHMUS [7T41¢292
IMpakTryeckas padbora Ne3 resh.edu.ru
«M3yueHue pe3ysbTaToB
JMTMOPUIHOTO CKPEIIMBAHMS »

71 | CuerieHHOE HacJIeIOBaHHE 27.02 bubnuoreka IIOK

NIPU3HAKOB. XpOMOCOMHas
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TEOPHUA HACIICACTBCHHOCTH

https://m.edsoo.ru

[741¢292
resh.edu.ru
content.edsoo.ru

72 | T'eneruka moma 28.02 Bubnunoreka IJOK

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

73 | MHOXeCTBEeHHOE JICHCTBUE H 04.03 Bbu6mmoreka IIOK
B3aMMOJIEHCTBHE AllJIEIbHBIX https://m.edsoo.ru
T'EHOB. [7f41¢292

resh.edu.ru

74 | B3aumopelicTBUe HealIeIbHbIX 06.03 Bubnuoreka IJOK
TEHOB. https://m.edsoo.ru

[7f41¢292
resh.edu.ru

75 | T'eHOTHT KaK EIOCTHAS 07.03 Bbu6mmoreka IIOK
cucrtema. I'eHeTHUECKHTIT https://m.edsoo0.ru
KOHTPOJIIb Pa3BUTHSI PACTCHUIA, 1741292
JKABOTHEIX U YeJIOBEKA resh.edu.ru

content.edsoo.ru

76 | Cucremarusaiius u 00001eHIE 11.03 bubanoreka [JOK

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

77 | V3MeHUYNBOCTH IPU3HAKOB. 13.03 Bubmmorexa [IOK
Bubl 13BMEHUYUBOCTH https://m.edsoo.ru

[7f41¢292
resh.edu.ru

78 | Moaudukannonnas 18.03 bubnunoreka [JOK
HU3MEHYHBOCTH https://m.edsoo.ru

[741¢292
resh.edu.ru

79 | BapuwanuoHHbI# psag u 20.03 Bubnuoreka IIOK
BapualMOHHAast KPHUBasl. https://m.edsoo.ru
JlaboparopHasi paborta NelO [7t41¢292
«Hccnenosanue resh.edu.ru
3aKOHOMEPHOCTEH
MOAN(PUKAITUOHHON
n3meHuuBoctu. [loctpoenue
BapUAIMOHHOTO psijia U
BapHaLlUOHHOW KPUBOI»

80 | Hacnencrsennas 24.03 Bbubnuoreka IJOK
HW3MEHYHBOCTD. https://m.edso0.ru
KomOunarusHas [7f41¢292
HM3MEHYUBOCTH resh.edu.ru

81 | I'eHOTHIIMUECKHE MYTaIINH. 27.03 Bbutnuoreka IIOK

https://m.edsoo.ru
[741¢292
14.03resh.edu.ru

82 | 3akoHOMepHOCTH 28.03 Bbubmoreka IJOK

MYTAallMOHHOTI'O IpoI1ecca.
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OnureHeTrvka U SIUTCeHOMHKA

https://m.edsoo.ru

[741¢292
resh.edu.ru
content.edsoo.ru

83 | I'eneruka uenoseka. 'enom 08.04 Bubnunoreka IJOK
YyeJioBeKa https://m.edsoo.ru

[7f41¢292
resh.edu.ru

84 | MeTozp! U3y4eHHSI TEHETUKU 10.04 Bubnuoreka IIOK
genoBeka. [IpakTiaeckast https://m.edsoo.ru
pabota Ned «CocrasieHne u [7t41¢292
aHAIIN3 POIOCIIOBHOM» resh.edu.ru

85 | HacnencrBeHusle 3a001€¢BaHMs 11.04 Bubnunoreka IJOK
4yenoBeKa. 3HaueHUe FeHETUKU https://m.edsoo.ru
JUTSE METUITHHBI [7f41¢292

resh.edu.ru

86 | Cenexmus Kak mmporecc u 15.04 Bubnmoreka IIOK
Hayka . JlaboparopHas pabora https://m.edsoo.ru
Ne 11 «M3yuenue coproB [7f41¢292
KyJIbTYPHBIX PACTCHHUI U TIOPOJI resh.edu.ru
JIOMANTHUX JKUBOTHBIX) content.edsoo.ru

87 | UckyccTBeHHBIH 0TOOD. 17.04 bubnuoreka [IOK

https://m.edsoo.ru
MeToapl CeeKIIMOHHOMN [7f41¢292
pabortsl. JTabopaTopHas resh.edu.ru
pabotaNel2 «M3yuenue
METOJIOB CEJIEKLIMM PACTCHUM»

88 | DxcnepumeHTaNbHBII 18.04 Bubnuorexa IIOK
mytareHes. [loayuenue https://m.edsoo.ru
MOJMIUIONI0B. BHYTpUBHIOBas [7f41¢292
rubpuauzanus. ['ereposuc resh.edu.ru
.OtnaneHnas rudbpuan3anus

89 | JlocTHXKEHHS CEeNEKIHN 22.04 bubunoreka IIOK
pacTeHu# U JKUBOTHBIX. https://m.edsoo.ru
CoxpaHeHue, U3ydeHue u [7f41¢292
HCIOJBE30BAHUE TEHETUYECKUX resh.edu.ru
pecypcoB

90 | buoTtexHoNOTHA KaK HaAyKa U 24.04 bubmuorexa IIOK
0TpacIib MPOU3BOICTRA. https://m.edsoo.ru
OCHOBHbBIE HAIPaBIICHHS [7t41¢292

resh.edu.ru
content.edsoo.ru

91 | MukpoOGuomorndyeckas 25.04 bubnmoreka [JOK
TEXHOJIOTHS https://m.edsoo.ru

[741¢292
resh.edu.ru
content.edsoo.ru

92 | KneTouyHast TEXHOJIOTUS U 29.04 Bbubnuoreka [JOK
WHKEHEPHs https://m.edsoo.ru

[741¢292
resh.edu.ru
content.edsoo.ru

93 | XpoMocoMHasi U TeHHas 01.05 bubnmnoreka [JOK
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HHKeHEpUs. MeIUIUHCKUE https://m.edso0.ru
OMOTEXHOJIOTHU [741¢292
resh.edu.ru
94 | PesepBHOE BpeMsL. 1 02.05 Bubmmoreka [IOK
IMoBToOpenue, 0600IIEHNME, https://m.edsoo.ru
CHCTEMATH3alHs 3HAHUH . [7f41¢292
resh.edu.ru
content.edsoo.ru
95 | PesepBHOE BpeMsL. 1 06.05 Bubmmoreka [IOK
IMoBTOpEHUE, 0600MICHN E, https://m.edsoo.ru
CUCTEMaTH3alMs 3HAHUH . [7f41¢292
resh.edu.ru
96 | PeseprHOE Bpems. 1 08.05 Bubmuoreka [IOK
IMoBTopenue, 0600IIEHNE, https://m.edsoo.ru
CHCTEMATHU3alHs 3HAHUH . [7f41¢292
resh.edu.ru
97 | PesepBHOE BpeMsL. 1 09.05 Bubnuoreka [IOK
IMoBTOpenue, 0600IICHNME, https://m.edso0.ru
cUcTEMAaTH3alMs 3HAaHUM . [7f41¢292
resh.edu.ru
98 | PesepBHOE BpeMsl. 1 13.05 Bubnumoreka [IOK
IMoBTopenue, 0600IIEHNE, https://m.edsoo.ru
CHCTEMATH3alHs 3HAHUH . [7f41¢292
resh.edu.ru
content.edsoo.ru
99 | PesepBHOE BpeMsl. 1 15.05 Bubnumoreka [IOK
IMoBTopenue, 0600IICHNME, https://m.edso0.ru
cUcTEMAaTH3alys 3HaHU . [7f41¢292
resh.edu.ru
100 | PesepBHOE Bpems. 1 16.05 bubnunoreka [JOK
IMoBTopenue, 0600IIEHNE, https://m.edsoo.ru
CHCTEMATH3alHs 3HAHUH . [7f41¢292
resh.edu.ru
101 | PesepsHOE Bpems. 1 20.05
[oBTopenue, 06o0IIEHNE,
CUCTEMaTHU3alMs 3HAHUH .
102 | PesepBHoe Bpems. 1 22.05
[ToBTOpenue, 06001IeHNE,
CUCTEMaTHU3allMsl 3HAHUH .
Uroro: 102 16

Htoro :102 yaca
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Y4eOHO-MeTOAUYECKOE 00ecIIeYeHne OﬁpainBaTeJIbHOFO nmpomecca

1.006s13aTenpHble y4eOHbIe MaTepHabl J1J11 YUCHUKA
-buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue; noxu
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3nparensctBo «IIpocBerienne»

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

-3axapo B.b. O. Obmas Ouonorus. 10-11 xmace

-benses JI.K., Jpmvmmn .M. OOmast Ounojorusi.

-Jlepuep I'.1..buonorus nonaHelii cipaBoyHuK A1 noaroroBku k EI'D. -Komnakt —nuck «Ypoku

ouosorn KuM» (O6mias 6uomorus),

3.ludpossie 0Opa3oBaTenbHBIE PECYPCHI 1 pecypchl ceTu MHTepHeT

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

Pabouas nporpamMMa He HCKIIFOYaeT BO3MOKHOCTHU MCIIOJIb30BAaHUS IPYToil JUTEpaTyphl B
pamkax tpedoBanuii ®I'OC, OOII.
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