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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yyebnomy npeametry "buonorus" (manee - Ouosiorusi) Ha ypoBHE CPEIHETO
obmiero oOpazoBanusi pazpaboraHa Ha ocHoBe DenepanpbHOro 3akona ot 29.12.2012 Ne 273-D3
«O06 ob6pazoBanuu B Poccuiickoit ®denepauun»y, GI'OC COO, Kouuenuuu mnpenogaBaHus
yuebHoro mpenMera «buonorus» v OCHOBHBIX MOJOXKeHUM (enepanbHOl pabodeil mporpaMMbl
BOCIIUTAHMS.

VYuebOnsiit peamet «buonorus» yrinyonéaHoro ypoBHs uzydenus (10—11 kmaccel) sBasercs
OJIHUM W3 KOMIIOHEHTOB MpeIMeTHOW obnactu «EcTecTBeHHO-Hay4yHbIe NpeaMeTsb». CoriacHo
nonoxkeHusMm PI'OC COO mpoduiabHble y4eOHBIC MPEIMETHl, HM3ydyaeMble Ha YIIyOJIEHHOM
YpOBHE, SBISIOTCS crocoboM nuddepeHnpanu oOy4eHHS] Ha YPOBHE CpPEIHETr0 OOIIero
o0pa3oBaHusl M MPHU3BAHBI O0ECHEUUTHh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpegHUM Mpo¢eCcCUOHATBLHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMst Kax bl U3 ITHUX
y4eOHBIX MPEAMETOB J0KEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pellieHue 00pa30BaTEIbHBIX,
BOCIIUTATENbHBIX W PAa3BUBAIONIMX 3a7a4, CBA3AHHBIX C MIpodopueHTanueil o0yJaromuxcs |
CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOM 00JacTh HAyYHOTO 3HAHMS, CBSI3AHHOTO C OMOJIOTHEM,
MEIHUIMHOMN, SKOJIOTUEN, IICUXOJIOTUEN, CIIOPTOM WIIA BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpenmery "buonorusa" maér mpeacraBiieHHe O MU U 3agadyax
u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeNeNsieT 00s3aTeIbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJIep)KaHHe, €ro CTPYKTypHpOBaHUE IO pas3feliaM U Temawm,
pacnpeeneHye no KiaccaM, peKOMEHAYET MOCIIeI0BAaTENbHOCTh U3yUeHUsl yueOHOTro MaTepHana ¢
y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO TIPOIecca, BO3PACTHBIX
ocoOeHHOCTel  oOywaromuxcsia. B mporpamMmme 1o  OMOJIOTMM — pealn30BaH  MPHUHIIUI
MPEEeMCTBEHHOCTH C W3y4YeHUEM OHOJOTMHM Ha YpOBHE OCHOBHOro oOmiero o0Opa3oBaHus,
Osarojapsi 4eMy IpocMaTpHUBAETCsl HAMPABIEHHOCTbh HA MOCJIEAYIOLIEE pa3BUTHE OMOJIOTHYECKUX
3HAHWH, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTUYECKOTO MBIIUICHUS, TMPEJACTABICHUM O 3J0pOBOM 00pas3e >KHU3HU, Ha BOCIUTAHHUE
OepeXHOTO OTHOIIEHUS K OKPYKalIIel MPUPOAHON cpeae. B mporpamme mo Ouonoruu Takxke
MOKa3aHbl BO3MOXXHOCTU yueOHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuit ®I'OC
COO « IaHUpPyEeMbIM JIMYHOCTHBIM, METANPEAMETHBIM U MIPEJAMETHBIM pe3yjbTaTaM OOY4YeHUS U
B (OpMHUpPOBAHUM OCHOBHBIX BUJIOB Y4€OHO-IO3HABATEIHHON ACATEILHOCTH OOYYAIOIIUXCS IO
OCBOCHHIO CO/IEP>KaHUs OMOJIOrMYECKOro 00pa3oBaHMs Ha YPOBHE CPEHEro 001Iero oopa3oBaHusl.

VYueOubiii npenmer «buonorus» Ha ypoBHE cpeAHero oOIero oOpa3oBaHHs 3aBEpIIAET
Ouosnoruvyeckoe oOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HA pACHIMpPEHUE W YIiyOJIeHue 3HAHUM
00y4Jarouxcs 0 >KUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOW M KJIETOYHOM OMOJIOTUH, IMOPUOIIOTUN
U OWOJNIOTMH Pa3BUTUS, TEHETUKH, CEJICKI[UU, OMOTEXHOJOTHUHU, DBOJIONMUOHHOTO YUECHUS U
HKOJIOTHH.

Nzydyenne yueOGHOro mpemmera «buonorus» Ha yriyOJI€eHHOM ypOBHE OPHUEHTHUPOBAHO Ha
MOJTOTOBKY O0YYaIOMIUXCS K TMOCIEAYIOMIEMY MOTYYCHHIO OMOJIOTHYECKOT0 00pa3oBaHus B By3ax
U OpraHu3anusix cpeaHero mnpodeccuoHalbHOro oOpa3zoBaHusa. OCHOBY €ro cojaepXaHus
COCTaBIISIET CHUCTeMa OWOJIOTMYECKHX 3HAHWM, TOJYYCHHBIX MPU HU3YYCHUH OOYJArOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3/lesioB OHOJOTMM Ha YpOBHE OCHOBHOIO OOIIEro
obpaszoBanus, B 10—11 kmaccax 3Tu 3HAHUS MOIYYalOT pa3BuUTHE. Tak, pacIIMPEHbI U YIiTyOJIeHbI
OMOJIOTMUECKUE 3HAHUS O PACTCHUSX, KUBOTHBIX, I'pubOax, OaKTepusX, OpraHU3ME YeJIOBEKa,
OOIIMX 3aKOHOMEPHOCTSAX JKU3HH, JOMOJHHUTEIHLHO BKIIOYCHBI OHWOJOTHYECKHUE CBEICHUS
MPUKIATHOTO U TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJb30BaTh KaK OPUEHTUPHI IS
MOCIIeyIoIero BeiOopa mpodeccuu. Bo3mokHa Takke WHTErparys OWOJIOTHYECKHX 3HAHUU C



COOTBETCTBYIOIIMMHU 3HAHHSIMH, TTOJTYYSHHBIMH OOYYAIOIIMMHUCS TPU W3YYCHUU (PU3UKHU, XMMHUH,
reorpauu 1 MaTEMATHUKH.

Crpyktypa mnporpamMmbl 1o ydeOHOMY mnpenmery '"buonorusa" otpaxaeT CHUCTEMHO-
YPOBHEBBI M HBOJIIOIMOHHBIN MOAXOAbl K H3ydeHHI0 Ouosiornu. CoriacHO UM, H3Yy4aroTcCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIS JKHUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3AlUH,
ABOJIIOLIUMA OPTaHUYECKOr0 MUpa Ha 3emiie, COXpaHEHUs! OMOJIOTHYECKOr0 pa3HOOOpa3us MIaHETHI.
Tak, B 10 xnacce m3ydaroTcss OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOW OHONOruM, 3MOPHOJIOTMU U
OMOJIOTUU PA3BUTHUS, TEHETUKHM M CEJIEKIMH, OWOTEXHOJIOTMM M CHHTETHYECKOH Ouoioruw,
aKTyaJIM3UPYIOTCSl 3HaHMs OOydaroluxcs IO OOTaHMKE, 300JIOTUH, AHATOMMHU, (U3NOJIOTUU
yenoeka. B 11 kimacce M3ydaroTcsi 3BOJIIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTMHM M YYEHHE O
ouocdepe.

VY4eOnbiii mnpeamer «buosorus» mNpU3BaH O00ECIEUUTh OCBOCHHE OO0YyYarOUIUMUCS
OMOJIOTMYECKUX TEOPHUIl U 3aKOHOB, UJICH, TPUHLIUIIOB U MPaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBl MHUpPA, 3HaHUW O CTPOEHHM, MHOrooOpa3uu M OCOOEHHOCTSAX
KJIETKH, OpraHu3Ma, MOMYJISIIMM, OWOIeHO3a, HKOCHCTEMBI, O BBIIAIOLIIUXCA HAYYHBIX
JOCTUKEHUSAX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH, TPUKIIAIHBIX ACTIEKTaX OMOJIOTHYECKUX
3HaHu#. s pa3BUTHUA M TMOAJEpXKaHMS HHTepeca oOydaromuxcs K OWOJIOTHH Hapsay co
3HAYUTENbHBIM OOBEMOM TEOPETHUECKOTO0 MaTepuana B COJAEPKaHMM MPOrpamMMbl 1O OHOJIOTHUU
IPEeIyCMOTPEHO 3HAKOMCTBO C HCTOPHEHM CTAHOBJIEHMS W Ppa3BUTUS TOM MM HMHOM oOnactu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOCKHBIX YUYEHBIX B pEUICHUE BaKHEUIINX
OMOJIOTUYECKUX U 3KOJOTHUECKUX MPOOIIEM.

Lenp m3ydenust yuebHoro mpenmera «buonorus» Ha yrnmyOnéHHOM ypOBHE — OBIaJIEHUE
00y4aromMUMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3aIiuy >KUBbIX CUCTEM Pa3HOT'O
paHra u npuoOpeTeHHuEe YMEHUM MCIOJIb30BaTh 3TH 3HAHHUA B (OPMHUPOBAHUU HMHTEpeca K
onpenenéHHoi obmacTu MpodecCHOHALHON JEATEeIbHOCTH, CBS3aHHOW ¢ OWOJOrHMed, Wi K
BBIOOPY y4ueOHOTr0 3aBe/IeHUs AJIs IPOJIOJIKEHUSI OMOJIOTHYECKOT0 00pa3oBaHMsl.

JlocTikeHue Lenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOnéHHOM ypoBHE
oOecreynBaeTCs peleHUEM CIEYIONINX 3a/1ay:

OCBOCHHUE OOYYAFOITUMHUCS CHUCTEMBI OMOJIOTHYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpUAX, KOHUEMUUAX, THIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TpPaBHJIAX, COCTABISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH, MHOroobpasuu u
OCOOEHHOCTSIX OMOJOrMYEeCKMX cUcTeM (KJeTKa, OpraHu3M, MOMYJsus, BUJ, OHOIreOLEeHO03,
O6uocdepa); 0 BBIIAIOLINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OUOJIOTHY;

O3HAaKOMJICHME  OOydYalIIMXcsi €  METOJaMH  [O3HAaHUA  JKMBOM  NIPUPOJBIL:
MCCIIEZIOBATENIbCKUMH METOJaMH OMOJIOIMYECKUX HayK (MOJEKYJISPHOM M KJIETOYHOM OHOJIOTHH,
AMOpPUOJIOTHMH U OMOJIOTUM PA3BUTHS, TEHETUKU M CEJEKLIHUU, OMOTEXHOJOTUU M CHUHTETHYECKOMN
OuosiorMM,  MaJCOHTOJIOTUH,  JKOJOTHM);  METOJaMH  CaMOCTOSITEIbHOTO  NPOBEIEHUS
OMOJIOTUYECKMX HCCIIEeNOBaHUKA B Jaboparopun W B Tmpupone (HaOmroAeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJCIUPOBAHUE);

OBNIaJICHHE OOYYAIOUUMUCS YMEHHUSMH: CaMOCTOSATEIbHO HAaXOAWTh, AHATU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTMUYECKYI0 HMH(OpMAINIO; MOJIb30BAThCsl OMOJIOTrMYECKOW TEPMHUHOJIOTUEH U
CUMBOJIMKOW; YCTaHABJIMBATh CBSI3b MEXAY Pa3BUTHEM OMOJIOTHMHU M COLMATbHO-3KOHOMUYECKUMU
Y 9KOJIOTUYECKUMU MPOOJIeMaMHy YeJI0BeUeCTBa; OIICHUBATh MOCIEICTBUS CBOCH JESATENbHOCTH 10
OTHOLIEHHIO K OKpY)Kallleld NpUPOJHON cpene, COOCTBEHHOMY 310POBBIO U  370pPOBBIO
OKpYXaroIX Jtojel; OOOCHOBBIBATH M COOJIOJATh MEphl NPO(GUIAKTUKH HHOEKIIMOHHBIX
3a0oJIeBaHM, MpaBWiIa TOBEACHHS B TNpPUpOAEe U obecredeHus O€30MacHOCTH COOCTBEHHOM



KU3ZHEACITEIIbHOCTY B YPE3BbIYAWHBIX CUTYyalUSIX HPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIEC HAyYHbIE OTKPBITHS B 00J1aCTH OMOIOTHH;

pa3BuTHE y OOYyYalOlIUXCS WHTEJUIEKTYyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJIAIOUIUMUCS OTKPBITHUSIMA M COBPEMEHHBIMH HCCIEJOBAaHUAMH B OHOJIOTHH,
peliaeMbpIMi €10 MpobJeMaMu, METOJOJIOTHEeH OMOJIOrMYecKOro HCCIIeOBaHUs, MPOBEICHUS
AKCIIEPUMEHTANBHBIX  HMCCJICIOBAHUM, pelIeHUus OHOJOTMYECKUX 3a/ad, MOJEIUPOBAHUA
OMOJOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAHHE Yy OOYYaIOMIMXCSI LIEHHOCTHOTO OTHOILIEHHUS K XKUBOW MPHUPOJAEC B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBICHUSM; (POPMHUpPOBAHHME SKOJOTHYECKOW, Te€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEJAEHUS B MNPHUPOJE; HHTETPALMM €CTECTBEHHO-HAYUHBIX
3HaHUM;

npuoOpeTeHne 00y4YarOIIMMUCA KOMIIETEHTHOCTH B PallMOHAIBHOM MPHUPOIONOJIb30BAHUN
(cobunroieHne npaBuIil MOBENIEHUS B IPUPOJIE, OXPAHbI BUAOB, SKOCUCTEM, OUOochephl), COXpaHEHUH
COOCTBEHHOTO 3JI0POBbS M 3JI0POBBSl OKPYXKAIOWIUX JIOJeH (coOmofeHuss Mep NpodUIaKTHKU
3a0osieBaHMii, obOecrieueHrne Oe30MacHOCTH >KM3HEACSITENbHOCTH B YPE3BBIYAMHBIX CHUTYaIUSX
MIPUPOJTHOTO U TEXHOTEHHOT'O0 XapaKTepa) Ha OCHOBE HCIIOJIH30BAaHHS OMOJOTMYECKUX 3HAHUM U
YMEHHH B ITIOBCEJHEBHOM KU3HU;

CO3JaHME YCIOBUH JUIsI OCO3HAaHHOrO BbIOOpa OOy4YaOIIMMHCS WHAUBUAYATbHOU
o0pa3oBaTEeIbHOW  TPACKTOPUHU, CIIOCOOCTBYIONIEH — MOCHIEnyoIeMy MNpodecCHOHAIBHOMY
CaMOOTIPEICTICHNI0, B COOTBETCTBUU C WHIAUBUIYAIbHBIMH HHTEpPECAMU U TOTPEOHOCTIMHU
peruoHa.

OO0miee 4MCIO YacoB, OTBEJACHHBIX Ha HW3y4YeHHWE OHOJIOTMM Ha YIUIYOJIEHHOM YpOBHE
cpemHero oomero obpasoBanus, cocraBiseT 204 gaca: B 10 kimacce — 102 gaca (3 yaca B HeJemi0),
B 11 xmacce — 102 gaca (3 gaca B HeIEIIO).

OT60p opraHMU3aIMOHHBIX (POPM, METOMOB M CPEJCTB 00yUEHHSI OMOJOTHH OCYIIECTBIISIETCS
c yu€toMm crnenupuKi €ro COJASpKaHUs M HAMPaBICHHOCTU Ha MPOJOJDKEHHE OHOJIOTHYECKOTO
o0pa3oBaHUs B OpraHU3aIUAX CPEIHETO TPO(HECCHOHANTBHOTO U BBICIIETO 0Opa30BaHMS.

OO0s13aTeNbHBIM YCIOBHEM NpU OOyYE€HUH OHOJIOTMM HA YIIIYOJIEHHOM YpPOBHE SBIISIETCS
MpOBEJIEHWE JTa0OpaTOPHBIX M TMpakTudeckux pabor. Takxke ydactue oOydarmUXCsS B
BBITIOJTHEHUU TMPOSKTHBIX U YUEOHO-UCCIIEIOBATEIbCKUX PA0OT, TEMAaTUKA KOTOPBIX OMpPEACIIsieTCs
YUYHUTEJIIEM HAa OCHOBE MMEIOIIUXCS MAaTePUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJEP)KAHUE OBYYEHUA

10 KUIACC

CopaepxaHue MpOrpaMMBbl, BBIJEIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY TOCYIAPCTBEHHOU
utoroBou arrectaruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHas Ouonorust — KOMIUIEKCHass Hayka. Kparkas wucTopust pa3BUTHUSI OHMOJIOTHH.
buonornueckue Hayku U u3ydaemble UMU TMpoOiembl. DyHIaMEHTANIbHbIE, MPUKIAIHBIE U TOUCKOBBIC
HAy4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HayeHue Ouonorud B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOHM KapTUHBI MHpA.
[Ipodeccun, cpszanHble ¢ OHONOrHMel. 3HaueHHWE OWOJIOTUM B MPAKTUYECKOH AEATEIIBHOCTH YeJIOBEKa:
MEJULMHE, CEIbCKOM XO035I1CTBE, IPOMBIIIEHHOCTH, OXPaHe MPHUPO/IbIL.

JdemMoHCcTpauMu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Mennens,
B. U. Bepnaackuii, U. I1. ITaBnos, . 1. Meunukos, H. 1. BaBunos, H. B. Tumodeer-PecoBckuii, JIx.
Yorcon, ®@. Kpuxk, [1. K. benses.

Tabmuie! U cxeMbl: «CBsi3b OMOJIOTUH C APYTUMH HayKaMuy, «CuctemMa OMOJIIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

KuBble cuctembl Kak MnpeAaMeT wu3ydeHuss Ouosiornd. CBOMCTBA JKHMBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTh W YHOPSIOYEHHOCTb CTPYKTYpBHI,
OTKPBITOCTh, CAMOOPIraHU3alIUsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3anuy >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOUYHBIA, TKAHEBBIA, OpPraHU3MECHHBIM,
MOIYJISIIIHOHHO-BHUIOBOM, YKOCHUCTEMHBIH (OMOreoneHoTHIecKuii), OnocdepHsrii. [Iporecchl, Mponucxoasime
B JKUBBIX cucTemax. OCHOBHbIE IpU3HAKHU KUBOTO. JKu3Hp kKak (opma cymiectBoBanus matepuu. Hayku,
M3YyYarollye KUBbIE CUCTEMBbI Ha Pa3HbIX YPOBHSAX OPraHU3aLIUH.

W3ydeHue xuBbIX cUCTeM. MeToabl Ouonorndyeckoit Hayku. Habmnronenue, u3Mepenue, SKCIepuMeHT,
cucreMarusanus, MmeraaHanu3. I[lonsTue O 3aBUCMMOM W HE3aBUCUMOW IiepeMeHHOHM. llnanupoBanue
skcriepumenTa. [loctaHoBka u mpoBepka rumore3. HyneBast rumore3a. [lonstue BbIOOPKHM U €€
JoCcTOBEpHOCTh. PazOpoc B Omonormueckux JaHHbIX. OIlEHKAa JOCTOBEPHOCTH IOJIyYEHHBIX PE3YyIbTATOB.
[TprunHBI HCKa)KEHUS PE3YIBTATOB IKCIIEpUMeEHTa. [loHATHE cCTaTHCTUYECKOTO TECTa.

JleMoOHCTpaL U

Tabmuipl 1 cxembl: «OCHOBHBIEC MPU3HAKU KU3HUY, «bruonorndeckue cucrembl», «CBOMCTBA KUBOU
MaTepUn», «Y pOBHU OpraHU3aluy )KUBOW NPUPOAb», «CTPOEHUE )KUBOTHOM KIETKN», « [KaHW KUBOTHBIX»,
«CucTeMbl OPraHoOB YEI0BEYECKOT0 Opranusmay, «buoreonenos», «buocdepay, «MeToapl H3ydeHUs )KUBOH
IPUPOIBI».

OOGopynoBanue: J1abopatopHOE€ OOOpYyIOBaHHWE [JIi TPOBEIEHUS HAOMIOIECHUN, W3MEPEHUN,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «crnonb3oBaHUE pa3IUYHBIX METOIOB IIPU U3YYEHUHN KUBBIX CUCTEM).

Tema 3. Buosnorus kijierku

Knerka — cTpykTypHO-GyHKIIMOHATBHAS €IUHUIIA KUBOTO. McTopust OTKphITHs KieTku. PaboTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHbIE MOJIOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYISAPHON W KJIETOYHOW OWOJOTHH: MHUKPOCKOIHMsS, Xpomarorpadus, anexTpodopes,
METOJI MEUEHBIX aToMOB, AudepeHnnaIbHoe HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KJIETOK. M3yueHue
Qukrcuposannvix Kiemok. IJIEKTPOHHAs MUKpocKomnus. Kougokanvuas muxpockonus. Bumanvhoe
(npudicusHenHoe) uzydeHue Kiemokx.

JleMOHCTpaL U

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBI MHKpOCKOI», «lcropusi pa3BUTHSA
METOJI0B MUKPOCKOITUI.



O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKpPOIIpEnaparbl  pacTUTEIbHBIX, IKUBOTHBIX U
OaKTepHaIbHBIX KIIETOK.

IIpakTuyeckas padora «3yyeHne METO0B KIETOYHON Oronoruu (xpoMarorpadus, snekrpodopes,
nuddepennmanbroe neHTpudyruposanue, [1LP)y».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpO- M YJIbTPaMUKpPOJIEMEHTHl. Boma u €€ poib Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTpYKTYPUPOBAaHUM KJIETKH, TEIUIOpEryasiunn. MuHepanbHble BEIIECTBA
KJIETKH, UX OMOJIOrHYecKas pojib. Pojb KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormyeckue mnonumepsl. benku. AMUHOKUCIOTHBIA COCTaB
0enkoB. CTpykTypsl OenkoBoil Monekynbl. [lepBudHas cTpykTypa Oelika, MenTUHAs CBs3b. BTOpudHas,
TpeTUYHasi, YeTBEPTUYHAsA CTPYKTyphl. Jlenarypamms. CpoiictBa OenkoB. Krnaccudukamus Oenkos.
buonornueckue GpyHkimun 6enKoB. [Ipuonui.

YrneBoabl. MoHOCaxapuabl, AUCaxapu/bl, OJIUIrocaxapuibl U noaucaxapuabl. OOmuUi maaH CTPOSHUs
U (QU3UKO-XMMHUYECKHE CBOWCTBA YIIeBOJ0B. bruonorunueckue GpyHKINH yriIeBOAOB.

Jlunuper.  TuapodwunbHO-TUApOdOOHBIE CcBoMicTBa. Kitaccubukammss munuaoB. TpUTrIUICpUIb,
docdonunuabl, BOCKU, crepouipl. buonornyeckue Qpynkuuu aunuaoB. OOmMe CBOMCTBA OHOIOTHYECKUX
MeMOpaH — TeKy4ecTh, CHOCOOHOCTh K CAaMO3aMbIKaHHUI0, TOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. IHK u PHK. Crpoenue nyknenHoBbix kucior. Hykneoruasl. [Ipunimn
komruieMeHTapaoctu. Ilpasmino Yapradda. Crpykrypa JJHK — nBoiinas crimpaib. MeCTOHaXOXKICHHUE H
ouonornueckue Gpynkuuu JTHK. Buast PHK. ®ynkuuu PHK B knertke.

Crtpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosiekyine AT®. buonornueckue GyHKIMH
AT®. BoccTaHOBICHHBIC IEPEHOCYUKH, UX (PYHKIMH B KJIETKe. [pyeue nykneozuompugocgamor (HTD).
CexBennpoBanue [JHK. Memoowr eenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Ouonorus: OHOXUMHUECKME M  OHO(DU3UYECKHUE HCCIEJOBaHUS COCTaBa W
MPOCTPAHCTBEHHOM CTPYKTYpBl OMOMONEKyN. Moodenuposanue cmpykmypvl u (DYHKYuli OUOMONEKYI U UX
Komniexcos. Komnvromephwiti Ou3aiin u opeaHudeckuii Cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATIO208.

JleMoOHCTpaL U

[Moptpertsr: JI. [Monunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxnun, ©. Canrep, C. [Ipy3unep.

[uarpammsl: «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXKMBOM mpupone», «Pacmpenenenne
XUMHUYECKHX DJIEMEHTOB B KUBOU NPUPOLEN.

Tabmuuer u cxemsl: «lleproguueckast Ta0nuIa XUMHUYECKUX 3JEMEHTOB», «CTpOEHHME MOJEKYJIbI
BOJbI», «BemecTtBa B cocTaBe OpraHu3sMoBy», «CTpoeHHE MOJIEKYyIbl Oenkay, «CTpyKTypbl OenKoBOU
MOJIEKYJIBI», «CTpOEHHE MOJIEKYJ YIIIeBOJAOB», «CTpOEHHE MOJIEKYJ TUNUA0B», «HyKienHOBBIE KUCIIOTBDY,
«Ctpoenne Monexyiasl ATD».

O6opynoBaHue: XuMUY€ecKasi Iocy1a 1 000py10BaHHeE.

JladopaTopnas padora «O0HapyxkeHHE 0EJTKOB C MTOMOIIbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccienoBannie HyKI€HMHOBBIX KHCIIOT, BBIIECICHHBIX U3 KJIETOK PAa3JIMYHBIX
OpPraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: dyKapuoTHYecKast U mpokapuotuyeckasi. CTpyKTypHO-(GYHKIIMOHAJIbHbBIE 00pa30BaHUs
KJIETKH.

Crpoenue mpokapuoTuueckoit kietku. Kierounas crenka Oakrepuit 1 apxeil. OcoOeHHOCTH CTPOSHHUS
rerepoTpo@HON U aBTOTPO(YHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOILIEHO3aX.

Crpoenve u (YHKIIMOHUPOBAHHME OHyKapuoTHueckoil kierku. [lnmazmatmueckass wmemOpaHa
(mnazmanemma). CTpyKTypa IUla3MaTHUecKod MeMOpaHbl. TpaHCHIOpPT BelIeCTB yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHBIA (quddy3us, oOneruénHas audd@ysus), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIN TpaHcnopt). [lonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KanueBoro Hacoca. DHAOLUTO3:
NUHOLNUTO3, (aronmro3. Dx3omuTo3. Kinerouynas crenka. CTpykTypa M (QYHKIMH KIE€TOYHOW CTEHKH
pacTeHuii, rpuooB.



[utommazma.  I[lurozomb.  I[{utockener.  [IBwkeHue  murToriasmbl.  OpraHougpl  KJIETKH.
OnHoMeMOpaHHBIE OpraHOWIBl KIETKH: dHAoIIa3Marndeckas cetb (DI1C), anmapar ['ombmku, TU30COMBI,
UX cTpoeHHe u (yHKUUU. B3auMocBsa3b 0HOMEMOpaHHBIX OpPraHoWIOB KieTKU. CTpoeHHe TpaHyIsiPHOTO
pertukynyma. Mexanusm nHanpasienus oenxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
mMeMmOpaH. ['nagkuil (arpanyispHblil) sHIOMIa3MaTHYeCKUi peTuKyiayM. CekperopHast (yHKUIMs anmapara
TFonbxu. Moouguxayua berxoe 6 annapame Ionvoxcu. Copmupoexa 6enxkos 6 annapame I 01604CuU.
TpancnopT BemeCTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kirerounstii cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOUABI KJIETKU: MUTOXOHAPHH, INIACTUABL. [Ipoucxodicoenue MumoxoHopuu u
nracmud. Cumouoeenes (K.C. Mepeackosckuu, JI. Mapeynuc). Ctpoenne u (QpyHKIIMM MUTOXOHIPHH H
ractul. IlepBudHble, BTOPUYHBIC U CIOXHBIE IIACTUABI (POTOCHUHTE3UPYIOIIUX 3YKApUOT. XJIOPOIIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannble opranoujsl kieTkd CTpoeHune U (YHKUHMHM HEMEMOpPaHHBIX OPraHOMAOB KIIETKH.
PubGocomel.  IIpomesicymounvie  ¢unamenmei. MUKPOQUIAMEHTBL. AKmuHosble MUKpoguiamenmol.
MplleyHble KIETKH. AKMUHOBble KOMNOHEHmMbl HeMblileyHblX Kiemok. Muxpotpyoouku. Kierounsrid
nenTp. CTpoeHue u IBMKEHUE )KTYTUKOB M peCHUYEK. MUKpOTpyOouku nurtoriasmsl. Llentpuons. benku,
accoyuuposamnuvle ¢ MUKpoguiamenmamu u Mmukpompyoouxamu. Momopuvie dOenxu.

Anpo. O6onouka sapa, XpOMAaTUH, KapuoIUla3Ma, SAPBIIIKM, UX CTpoeHue U (QyHKIMU. SnepHblif
0enkoBbIil MaTpukc. IIpocTpaHCcTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEP(PA3HOM sIpe. Dyxpomamuu u
eemepoxpomamun. belKM XpomMaTHHa — TUCTOHBL. J[umamuka s0epnoti 0607104Ku 6 mumose. AHoepmbiii
mMpancnopm.

Knerounsle BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApUOT (pacTUTENBbHOM,
YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toprpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHME SyKapUOTHYECKOH KiIeTkn», «CTpoeHHe 3>KUBOTHOM KIETKW»,
«CTpoeHue pacTUTENbHON KIeTKN», «CTpoeHne MUTOXOHIApUN», «Sapo», «CTpoeHne MpoKapHOTHYECKON
KIIETKI».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENnaparbl pacTUTENbHBIX, >XMBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 6aKTepHaIbHbIX KIETOK.

JlabopaTopnasi padora «l/3ydeHne cCTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopnasi paGora «liccnenoBanue niaazMosnsa U JeIa3MOIN3a B PACTUTENbHBIX KIETKAX».

IIpakTnyeckas padora «/3ydeHne NBHKEHUS IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIIUS ¥ TUCCUMUIISILIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa BellecTB: aBTOTPO(HBII
U rerepoTpodHbIid. YdacTue Kuciopoga B OOMEHHBIX Mpoleccax. JHEPreTUUecKoe 0OecreyeHne KIIETKU:
npeBpanieine AT® B o0MeHHBIX mnpoueccax. DepMEHTATUBHBIA XapakTep peakluid KIETOYHOTO
metabonu3ma. DepMeHThl, MX CTpOEHHe, CBOWCTBA W MexaHM3M JeictBus. Kodepmentsl. Ornnuus
(epMEHTOB OT HEOPraHMYECKUX KaTaJIn3aToOpoB. benku-akTuBaTOphl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX PEAKIUN OT Pa3IHyuHbIX (PaKTOPOB.

[TepBUUHBI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTKE. DOTOCUHTE3. AHOKCUSEHHBIN U OKCUSEHHDIU
gpomocunmes y baxmepuii. Ceemocobuparowue nuemMeHmvl U NUSMEHMbl PeaKyuoHHoz2o yeHmpa. Poib
XJIOPOIUTACTOB B Tporiecce (orocuHTe3a. CBeToBas W TeMHOBas (a3el. Domoovixanue, Cs., C4. u CAM-
munvl ¢omocunmesa. llpoayKTHUBHOCTH (QoTocuHTE3a. BnusHue paznuuHbIX (aKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne GOTOCUHTESA.

XemocuHTe3. Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpUPHUIHMpYIOIIME  OakTepuu,
xKene300aKkTepun, cepobakTepru, BOIOPOAHbIE OaKTepuu. 3HaUeHNE XEMOCHHTE3a.

AHa’pobHbIe opranu3mbl. Buisl 6poxxenus. [IpoaykTsl OposkeHUs U UX HUCIIOJIb30BAHUE YEJIOBEKOM.
AHas’poOHBIE MUKPOOPTraHU3Mbl KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENN OOJIE3HEH.



AspoOHBIE OpraHuU3MBI. JTambl 3HEpreTudeckoro oomena. [loaroroBurenvHbId dTam. [nukomm3 —
0ECKHUCIOPOAHOE pacCIIeTNICHHE TTIIOKO3bI.

buonornueckoe oOkHClIEHME, WM KIETOYHOE JbpIXxaHue. Poap MuUTOXOHApWI B mpoleccax
Ouosnoruueckoro okucienus. lluxnuueckue peakuuu. OxuciautensHoe QochopunupoBanue. Iuepaus
Membpannoco epaouenma npomonos. Cunmes ATD: paboma npomonrnou AT@-cunmasvl. [IpenmyriecTra
a’poOHOrO MyTH 0OOMEHA BEIIECTB Tiepe]l aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOT0 0OMEHA.

JleMoHCcTpAaLUHU

[Toptpetsr: dx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutues,
I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DOTOCHHTE3», «IHEpPreTudeckuii oomen», «buocuHTes Oenkay, «CTpocHHE
depmenTay, «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHUE [UIsl MPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopnas pabora «lI3yueHne KaTaTUTHYECKOW aKTUBHOCTU (DEPMEHTOB (HA MPUMEPE aMHJIIa3bI
WIM KaTajasbl)».

JlabopaTopnasi pabora «/3yuenue ¢HEepMEHTATUBHOTO pACIICIUICHUS TMEePOKCUAA BOAOpoAa B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX».

JlagopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peaknun matpuuHoro cunHte3a. [IpuHIMI KOMILUIEMEHTAPHOCTH B pEAKLMSAX MAaTPUYHOIO CHUHTE3A.
Peanuzanus HacnenctBeHHoM uHpopmauuu. ['eHetnueckuit kon, ero cBoicTtBa. TpaHckpumus —
Marpuusbli  cuHTe3 PHK. IlpuHIMnOBI TpaHCKpuUNIMM: KOMIUIEMEHTAPHOCTb, aHTUIAPAILIEIbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kremke. Hexooupyrowue PHK.

Tpancnsaus u e€ stansl. Yyactue TpancnopTHeix PHK B Guocunrese Oenka. YcinoBus OuocuHTesa
oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OMOCHHTE3€e OerKa.

Coepemennvie npeocmasnenus o cmpoenuu ceHos. Opraiuzanys reHomMa y HIpOKapHuoT U 3YKapHUOT.
Perynsiiiust aktuBHOCTH TeHOB y mpokapuoT. ['mnotesa omepona (®. XKakob6, XK. Mano). Monexkyraphvie
MeXauu3mvbl IKCHpeccuu 2eHos y sykapuom. Ponv xpomamuma 6 pezynayuu pabomwl 2ceHos. Perynanus
0OMEHHBIX IpoIleccoB B KieTke. KieTouyHslil romeocTas.

Bupycsl — HekneTouHnble OpMBI KU3HU U oOsuratHble napa3uThl. CTpOEHHE MPOCTHIX M CIOXKHBIX
BUPYCOB, pETPOBUPYCOB, OaktepuodaroB. JKuzuenmnviti yuxn JIHK-cooepaxcawux eupycos, PHK-
codepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, uHmezpasd.

Bupycuble 3a0oneBaHus uesnoBeka, >XUBOTHBIX, pacteHuid. CIIMJ], COVID-19, couumaneHbele u
MEAMIMHCKHE MPOOIEMBI.

Buoungpopmamura: unmeepayusi u aumamuz Oonvwux maccueogé («bigdatay) cmpyxmypheix
buonoeuveckux oannvix. Hanomexnonocuu 6 ouonoeuu u meouyune. Ilpoepammupyemoie gyukyuu O6exos.
Cnocobuvl docmasku nekapcms.

JleMoOHCTpaL U

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

Tabmuie! 1 cxeMbl: «buocuHTe3 6enkay, «I eHeTHdeckuit koay, «Bupycs», «bakrepuodarmy.

IIpakTuyeckas padora «Co3iaHue MOJEIH BUPYCay.

Tema 8. /KuzHeHHbIH HUKJ KJIETKH

Knerounslii 1mukn, ero nepuonasl u perymsuus. Mutepdaza m muto3. OcoOEHHOCTH MPOLIECCOB,
npoTekaomux B uHTepdasze. [loaroroBka kieTku K aeneHuro. IIpecuHreTnueckuil (MMOCTMUTOTUYECKHUIA),
CUHTETHUYECKUN U TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUI) TePUOIbI HHTEP(DA3HI.

Martpuunsiii cunre3 JJHK — permmukanus. Ilpuanuner permkannn [IHK: xommemeHTapHOCTS,
IIOJIYyKOHCEPBAaTUBHBIA CUHTE3, aHTUNapaienbHOCTh. Mexanusm pemmmkannn  JIHK.  Xpomocowmsl.
Crpoenne xpomocoM. Tenomepsl 1 Tenomepasa. XpoOMOCOMHBIA HAOOp KIETKH — KapuoTuI. J{urioniaeiit u
rarIouHbII HabOpHI XpoMocoM. ["'oMonorndabie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.



Henenne kierkn — muro3. Cragum MHTO3a M NMPOUCXOJAIIME B HUX IPOLIECCHl. THIIBI MHUTO3A.
Kapuokunes u nuroxkunes. buonornueckoe 3Ha4YeHUE MUTO3A.

Perynsiiust MUTOTHYECKOTO IUKIIA KIETKHU. [IporpaMMmupyemast KiieTouHasi rudesb — arornTo3s.

Knerounoe sapo, Xxpomocombl, (YHKUHMOHAJIbHAsS TE€HOMHKA. Mexanuzmvl  npoaugepayuu,
ougpgepenyuposxu, cmapenus u eubenru xiemox. «lL{ugpposas xkiemxay — oOuoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.

JleMoHCTpan U

Tabmuupl 1 cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHne XpomMocom», «Perumkarus
JITHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparsl: «MuTo3 B KJIeTKaxX KOpEIKa JTyKay.

Jlaboparopnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnasi padora «HalmroneHne MuUTO3a B KJIETKaX KOHYMKAa KOpeEIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornueckoe pasHooOpasue opranu3MoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC, MHOTOKJIECTOYHBIC
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M >KU3HEACSATeNbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIJIETOUHBIE BOAOPOCIH, IpYrHe NpoTUCThl. KoloHManbHbIE OpraHu3MBbl.

B3aumocBs3p yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, opraHbl U CUCTEMbl opraHoB. Opranusm
Kak eauHoe uenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas, MOKPOBHAs, MPOBOAIIAS,
OCHOBHas, MexaHnueckasi. OCOOCHHOCTH CTPOCHUs, PYHKIIUI U PACTIONOKEHHS TKaHEH B OpraHax pacTeHHIA.

TkaHu JKUBOTHBIX M 4YeJOBEKa. THUIBI JKUBOTHBIX TKaHEW: OSIUTEIUAIbHAS, COCIUHUTEIbHAS,
MbIlIeYHass, HepBHas. OCOOEHHOCTH CTpPOeHUSs, PYHKIUN U PaCHONIOKEHHUsI TKaHEH B OpraHax XUBOTHBIX U
YeJI0BEeKa.

Oprassl. BereratuBHble U reHepaTUBHbBIE Opranbl pacTeHuid. OpraHbl U CUCTEMbI OPIaHOB KUBOTHBIX
U yenoBeka. @yHKIMU OPraHOB ¥ CUCTEM OpPIaHOB.

Onopa Tena opranuzmoB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil 1 BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBukeHre oOpraHu3moB. JIBHKeHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOHIHOE, >KTYTUKOBOE,
pecHuyHoe. JIBM)KEHWE MHOTOKJIETOYHBIX PACTEHUN: TPOMMU3MBI MU HACTUHU. J[BM)KEHHME MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MblllieyHas cuctema. Peduiekc. CkeneTHble MBIl U UX paboTa.

[Turanue opranu3mos. llornomienne Boabl, YIJIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB PACTEHUSIMH.
[lutaHue >XUBOTHBIX. BHYTpPUNONOCTHOE W BHYTPHUKJIETOYHOE NHUIeBapeHue. lIuTaHue mnO3BOHOYHBIX
KUBOTHBIX. OTAENbl NMUIEeBAapUTEIbHOTO TpakTa. [InieBapurensHble xenesbl. [lumeBapuTenpHas cuctema
YeJI0BeKa.

Ipixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanue kuBOTHBIX. /[luddy3us ra3oB uepes
MOBEpXHOCTh KieTkH. KoxkHoe apixaHue. JlpIxaTenbHas MOBEpXHOCTh. JKaOepHoe M NErOoYHOE JbIXaHUE.
JIpixaHWe T[03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIUOHHOE YCIOXHEHHE CTPOEHUS JIETKUX
MMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelbHAsl cHCTeMa uejoBeKa. MexaHW3M BEHTWISAIUHU JIETKUX y TTHI] U
MIIeKonUTalomuX. Perynsamnus npixanus. J(prxarenbable 00BEMBI.

TpaHcnopT BemIECTB Y OpPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. TpaHCHOPT BEUIECTB Y
KUBOTHBIX. KpoBeHOocHass cucrema u e€ opranpl. KpoBeHOCHass CHUCTEMa TO3BOHOYHBIX JKHUBOTHBIX H
yenoBeka. Cep/ue, KpOBEHOCHBIE cOCy bl U KpoBb. Kpyru kpoBooOpatiieHusi. DBOTIOLUOHHBIE YCIOXKHEHUS
CTPOEHHS KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/ia u e€ perynsius.

Brinenenue y opranusmoB. Beigenenue y pacrenuil. Boinenenue y kMBOTHBIX. COKpaTUTENbHBIE
Bakyosu. Oprassl BbiaeneHus. OuiabTpaius, cekpenus U o0paTHOE BCACHIBAHME KaK MEXaHHM3Mbl pabOThI
OpraHoB BbifeneHus. CBs3b MOJIOCTH TeJla C KPOBEHOCHOW M BBIAEIUTEIBHONW cCHUCTEMaMH. BeiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (yHKimoHupoBaHue Hedpona. OOpa3oBaHue
MOYH Y YeJIOBEKa.



3ammMra y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTEepHil W ITUCTHI
IpocTelmuX. 3almrTa y MHOTOKJIETOUHBIX pacteHui. Kyrtukyna. CpeacTBa macCHBHOM M XUMHYECKOMN
3auThl. QUTOHLUIBL.

3almMTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpPOBBI M HMX NpPOM3BOJAHBIE. 3allMTa OpraHu3Ma OT
Oosezneit. MiMMyHHast cucrema uenoBeka. KJIETOUHBI W TyMOpaJIbHBIM MMMYHHTET. BpOoXIEHHBIN 1
npuoOpeTéHHbIi ciennpuiyeckuii UMMYHHUTET. Teopust KIoHanbHO-celneKTUBHOTO nMMyHHTeTa (I1. Dprux,
®. M. bepner, C. ToneraBa). BocnianiutenbHble OTBEThl OpraHU3MOB. Poiib BpOXAEHHOIO MMMYHUTETA B
pPa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3apaxxuMocTe M peryisiiuss y OpraHu3MoB. Pa3ipaXuMOCThb Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxumMocTs U peryisinus y pacreHuil. POocToBble BelecTBa U X 3Ha4CHUE.

HepBHas cucrema u pedreKkTopHas peryisuusi y SKMBOTHbIX. HepBHas cucrema M €€ OTHEINBI.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHENbl T'OJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduexkropras ayra. besycnoBHbie U ycinoBHbIE pedIeKChl.

['ymopanbHasi peryisiius ¥ 3HIOKPUHHAs CHCTEMa >KMBOTHBIX U yesioBeka. JKenesbl 3HIAOKPUHHON
CUCTEMBl M HUX TOPMOHBI. JlelCcTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOM W 3HIOKPUHHOM CHCTEM.
['unoranamo-runodu3apHas cuctema.

JdeMoHcTpannmn

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCITH», «MHOTOKJIETOYHBIE BOJIOPOCTH», «bakrepuny,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHU», «CHCTEMBbl OPraHoB IO3BOHOYHBIX JKHUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKOMbIx», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue CcTeOs»,
«CTpoeHue JUCTOBOM IUTACTUHKM», «TKaHu KHUBOTHBIX», «Ckener uenoBekay, «lluieBaputenbHas
cucremay, «KpoBeHOcHas cucteMay, «JlpixarenbHas cucteMa», «HepBHas cucteman, «Koxay, «MbliieuHas
cucrteMay», «BpienurenpHas cuctemay, «IHAOKpUHHas cucrema», «CtpoeHue MblIel», «MMyHUTET?,
«KumeunomnonoctHbie», «Cxema NUTaHUS pacTeHUuN», «KpOBEHOCHbBIE CUCTEMbI TO3BOHOYHBIX KUBOTHBIX ),
«Ctpoenne ruapb», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHue n0XAeBOro uepBs», «HepBHas
cucrema peio», «HepBHas cucrema narymkuny, «HepBHast cucrema mpecMbIKaromuxcs», «HepBHas cuctema
nTuly, «HepBHas cuctema miiekonuraromux», «HepBHas cucrema uenosekay, «Peduexcy.

OO6opynoBaHue:  CBETOBOM  MHMKPOCKOI,  MHUKpOIpenaparbl  OJHOKJIETOYHBIX  OPTraHU3MOB,
MUKpOIIpEnapaThbl TKaHEH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKUX, JKUBBIE SK3EMILIAPHI
KOMHAaTHBIX pacTeHUl, repObapu pacTeHUI pPa3HBIX OTIENOB, BIAXHbIE Ipenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJoBeKa, OoOOpyAoBaHUE s
JIEMOHCTpAllMK TOYBEHHOTO M BO3AYIIHOTO NMHUTAaHUS PACTEHWM, pacllelieHHs Kpaxmayia U OelKOB I0A
neiictBueM (pepMeHTOB, 000OpYyJOBaHUE Ul AEMOHCTPALMU OIBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH
JETKUX, MEXaHNU3Ma JbIXaTeNbHbIX ABM)KEHUN, MOJIENIH FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

JlabopaTopnasi padora «l3ydueHne opraHoB IIBETKOBOTO PaCTEHU.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOKEHHSI OPraHu3MOB: Oecroioe (BKJI04asi BEreTaTUBHOE) U MosioBoe. Buabl 6ecriosoro
Pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYJIALHS, (hparMeHTaIus, KIOHHPOBAaHHE.

[TonoBoe pa3muoxkenue. IlomoBbie kineTku, unu rametbl. Meio3. Craguu weiio3a. [loBenenue
XpoMmocoM B Meno3e. KpoccuHrosep. bronorndyecknii cMbIca MeHo03a U MOJIOBOTO mpouecca. Menos u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHNU3MOB.

[TpenzaponpimieBoe pa3BuTHe. l['amerorene3 y >KUBOTHBIX. [lomoBble >xene3sl. OOpa3oBaHue WU
pa3BUTHE NOJOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHUE MONOBBIX KIIETOK.

OmogoTBOpeHHE U SMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OIIOJOTBOPEHUS: HApYy>KHOE,
BHyTpeHHee. [[apTeHorenes.

WunuBuayalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). OMOpHUOJIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopghozenez — oOHa u3 enasHvlx npobaem smopuonozuu. Konyenyus mopghozenos u mooenu



mopgoeeneza. Cragun 3MOpUOTEHE3a KUBOTHBIX (Ha mpuMmepe JsarymkH). Jpoonenue. Tumbl apoOiieHus.
Hemepmunuposannoe u HedepmunuposanHoe Opobuaenue. bnacmyna, munvr 6aacmyn. OcoOeHHOCTH
NpoOJIeHNs MIICKONMTAIOMIMX. 3apOJbIIIeBble JMCTKU (racTpyisauus). 3akiajka OpraHoB W TKaHEH W3
3apOJIBIIIEBbIX JIUCTKOB. B3amMHOe BiMsAHME 4YacTell pa3BUBAIOIIErocs 3apojbllia (dMOpHUOHANIbHAS
UHAYKINS). 3aKiIajKa IjaHa CTPOEHUS KUBOTHOTO KaK pe3ysibTaT HepapXUUYECKUX B3aHMMOJCHCTBHI I'eHOB.
Brnusinue Ha SMOpHOHATBHOE Pa3BUTHE PA3IMYHBIX (DaKTOPOB OKPYKAFOIICH CPEIIbI.

Poct u pa3zeurtue xuBoTHbIX. [locTamOpuonansublii nepuos. [lpsmoe u Henpsimoe pa3sutue. Pazsutue
¢ MetaMop(o30M y OeCli03BOHOUYHBIX M MO3BOHOYHBIX JKUBOTHBIX. buonornueckoe 3HaueHHE MPSIMOTO U
HEIPsIMOI'O Pa3BUTHS, UX paclpocTpaHeHue B mpupoae. Tumsl pocta KUBOTHBIX. DAKTOPBI pEryisiiuu pocTa
KUBOTHBIX M uenoBeka. CTaauy MOCTIMOPHOHAIBLHOTO PA3BUTHS y JKMBOTHBIX M 4YenoBeka. [lepuons
OHTOTreHe3a yenoBeka. CTapeHue U CMEepPTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3zmuoxxenue u pazsurue pacteHui. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM IMKJIE PACTCHUM.
OO6pa3oBanue crnop B Tpormecce Meho3a. ['amerorene3 y pacteHuid. OIUIOZOTBOpEHHWE U PAa3BUTHE
pacTUTENIbHBIX OpPraHU3MOB. J[BOIHOE OIUIOOTBOPEHHUE Y IBETKOBBIX pacTeHuid. OOpa3oBaHNe U pa3BUTHE
CEMEHH.

MexaHu3Mbl PErySIIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpannmn

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubr u cxembl: «BereratuBHOe pa3MHOXeHHE», «TUIBl  OECHoNOro  PasMHOKECHHUS»,
«Pa3MHOXEHHE XJIaMUAOMOHaIbl», «Pa3MHOXkeHue -HBrieHb», «Pa3MHOXkeHue rtuape», «Menos3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SHLEKIETKM M crepMaro3onga», «OCHOBHBIE CTaIuU
oHTOreHe3a», «lIpsamoe m Hempsmoe pasBuTHE», «Pa3BuTMe MaMCKOro »Kyka», «Pa3BuTme capaHum»,
«Pa3Butne mArymku», «/[BoilHOoe OMIIOAOTBOpEHHE Yy LBETKOBBIX pacTeHHil», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JBYAOJBHBIX pacTeHUi», «KM3HEHHBIA LUK MOPCKOM KamycTb», «JKW3HEHHBIA LUKII
Mxay, «KU3HEeHHBIA HUKII MAIOPOTHUKAY, «KU3HEHHBIA LIUKII COCHBI».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparhl SULEKIETOK U CIIepMaTO30MI0B, MOJENb
«Iukn pa3BUTHS JATYILIKH.

JlabopaTopnasi paGora «l3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpENnapaTax».

IIpakTyeckas padora «BrlsBIeHNE IPU3HAKOB CXO/CTBA 3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3sMHOKEHUS BBICIINX PACTEHUI».

Tema 11. 'eneTnka — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

HcTtopusi cTaHOBJIEHUS M pa3BUTHUS T'€HETUKU Kak Hayku. Paboter I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHbIX Y4€HBIX B pa3BuTuu reHetuku. Padotsl H. K. Konberosa, H. 1. BaBunosa,
A. H. benosepckoro, I'. /. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TE€HETHYECKHE IOHATUS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIENbHBIE TEHBI,
albTepHATUBHbIE NPU3HAKHU, JIOMUHAHTHBI M PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTas
JMHUSA, TUOPUABI, TeHOTHII, GeHOTHIL. OCHOBHBIE METO/Ibl T€HETUKU: THOPUI0IOIMUECKHH, IIUTOIOTNYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsnos, H. U. BaBusnos, A. H. beno3epckuid,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

TaGnuubl v cxembl: «MeTobl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JladopaTopnasi padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIEIOBAHU Y.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuiuBanue. [lepsblil 3akoH MeHaens — 3aK0H eIMHO00pa3usi rTHOPHUIOB IEPBOTO
nokosieHus. IlpaBmwio nomuHuMpoBaHMs. BTopoil 3akoH MeHaens — 3aKOH pacIlEIUIEHUs MPU3HAKOB.
[{uTonornyecknue OCHOBHI MOHOTMOPHUIHOTO CKpEIMBaHus. [ nIIoTe3a YuCTOThI FraMeT.

AHanuzupytoiee ckpemuBaHue. [IpomexxyTouHblii XapakTep HacienoBaHus. Pacriernienue
IIPU3HAKOB MPU HEMIOJHOM JOMUHUPOBAHHUU.



Jurnbpumnoe ckpeunuBanue. Tperuid 3akoH MeHAens — 3aKOH HE3aBUCHMOIO HAcCJIeIOBaHU
npu3HaKoB. [{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CueruieHHOE HacieloBaHHE T'€HOB,
HapyIlIeHUE CUETUICHUSI MEKy TeHaMHU. XPOMOCOMHAasi TEOPHSI HACIEICTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBIN MEXaHU3M OIpPEAEICHUS 1oda. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omorameTHbIi U reTeporamMeTHbI nos. ['eHeThdeckas CTPYKTypa IOJIOBBIX XpoMmocoM. HacnienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.

I'enoTun kak uenoctHas cucteMa. [lneiioTponus — MHOKECTBEHHOE AeHCTBHE TeHa. MHOKECTBEHHbIN
ayuienu3M. BzaumopeiicTBue HeauienbHbIX reHoB. KoMiiemenTapHocTh. Dnuctas. [lonumepusi.

['eHeTHUYECKUII KOHTPOJIb Pa3BUTHS PACTEHUH, KUBOTHBIX M YEJIOBEKa, a TAaKKe (PU3MOIOTHYECKUX
MPOIIECCOB, MOBEJACHMS M KOTHUTUBHBIX (QyHKIMUA. ['eHeTHYeCKnEe MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI
B3aUMOJICHCTBUS «XO3MH — IMApa3UT» M «XO35 UH — MHUKPOOHMOMY». ['@HeTHuecKue acreKThl KOHTPOJS H
W3MEHEHUS HACJICICTBEHHOW MH(POPMAIIMH B MIOKOJICHUAX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

IToprpersr: I'. Menpnens, T. Mopras.

Tabmumplr u cxembl: «llepBelii W BTOpoW 3akoHBl MeHpaens», «Tpetudi 3akoH MeHaens»,
«AHanuzupymrllee ckpeuupanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEOBAaHUE PU3HAKOB
y apo3oduisl», «I'enetnka nona», «Kapuorun yenoseka», «Kapuorun apozopunsy, «KapruoTum nTHIIB,
«MHOKECTBEHHBIN alIeIn3M», «B3aumMoaeicTBIE TCHOBY.

O6opynoBaHue: MOJIENb AJIs IEMOHCTPAIMU 3aKOHOB €MHO00pa3us TuOpUI0B IEPBOTO MOKOJICHUS U
pacueryieHus] MPU3HAKOB, MOJIENb ISl IEMOHCTpAIlMK 3aKOHAa HE3aBUCHMOIO HACJIECIOBAHUS MPU3HAKOB,
MOJENb I JIEMOHCTpPAlMU  CHEIUIEHHOrO  HACJEAOBaHMS  IPU3HAKOB, CBETOBOM  MHKPOCKOIL,
MHUKponpenapart: «Jpozopumay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UIIBI».

IIpakTuyeckas padora «/3yuenue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO3OQIIBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

B3aumonelictBue TeHoTHNA W cpeabl npu (GopmupoBaHUM (GeHOTUTA. VI3MEHYMBOCTH MPH3HAKOB.
KauecTBeHHBIE M KOTMYECTBEHHBIE TPU3HAKH. BUIbI ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACTIEACTBEHHAS.

MonudukanronHas u3MeHYMBOCTb. Ponb  cpeasl B (GOPMUPOBAHMU  MOAM(PHUKAITMOHHOM
u3MeHunBocTu. Hopma peakuuu mpusHaka. BapuanuoHHbIN psin 1 BapuannoHHast kpubast (B. MoranuceH).
CgoiicTBa MOIU(PUKAIIMOHHON N3MEHUHUBOCTH.

I'eHoTHIIMYECKas M3MEHUYMBOCTL. CBOMCTBA MEHOTUIIMYECKON M3MEHUMBOCTH. BHIBI T€HOTHITNYECKOM
W3MEHYUBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunatuBHass u3MeH4YMBOCTh. Meiio3 W TONOBOM mpolecc — OCHOBAa KOMOMHATHBHOM
U3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JaHUHU T€HETHUECKOT0 pa3Hoo0pasus B peaenax
OJTHOT'O BHJIA.

MytanonHasi ©”3MEHYMBOCTh. Buabpl MyTanuii: TeHHbIE, XpOMOCOMHbIE, T€HOMHbIE. CIIOHTaHHBIE U
WHIYLMPOBAaHHbIE MYyTalMH. SiepHble W LUTOIUIa3MaTHdyeckue Myrtanuu. CoMaTHYecKue M IOJIOBbIE
MyTaruu. [I[puanHbl BOBHUKHOBEHUSI MyTanuii. MyTareHsl U UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOT'O TIpolecca. 3aKOH TOMOJIOTMYECKHUX pSAIOB B HaciencTBeHHoW wu3MeHunBoctu (H.U.
Basunos). BHesigiepHast ”3MEHUNBOCTh U HACJIEACTBEHHOCTD.

OnueeHemuxa u INUEHOMUKA, POJib INULEHEMUYeCKUX (PaKmopos 68 Hacle008aHUU U USMEHYUBOCTNU
(enomunuyeckux npUsHAKo8 y opeanusmos.

JleMoOHCTpaL U

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuie! u cxembl: «Buabl ”3BMEHUYUBOCTHY, «MoaudukanroHHas U3BMEHIHBOCThY, «KoMOMHATUBHAS
U3MEHYHBOCTHY, «Meio3y, «OmiogorBopeHue», «l['eHeTndeckue 3a0oneBaHUs dYelloBeKa», «Bumbl
MyTarumn».

OO6opynoBaHue: KUBbIE U TepOapHbIe dK3eMIUISPbl KOMHATHBIX pPacTeHHU, pucyHku (Qororpadum)
JKUBOTHBIX C Pa3IUYHbIMUA BUIAMH U3MEHYUBOCTH.



Jladoparopnasi paGora «MccrmemoBanue 3aKOHOMEPHOCTEH MOMU(PUKAIMOHHON W3MEHYMBOCTH.
ITocTpoeHue BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOWY.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpEnapaTax)».

Tema 14. I'eHeTnKa YejI0BeKa

Kapuotun uwenoseka. MexayHapoaHas IporpamMma HCCIEIOBaHMs TI€HOMa 4ejloBeka. MeTonsl
U3yYCHHs] TEHETHKH 4YeJOBEKa: TEeHEAJIOTMYEeCKUU, ONM3HENOBBIN, ITUTOT€HETUYECKHH, MOMYISAIUOHHO-
CTaTHUCTUYECKUH, MOJEKYJIspHO-reHeThuuecKuili. COBPEMEHHOE OIPEAEICHUE TE€HOTUIA: I10JTHOI€HOMHOE
CCKBCHHPOBAHME, TI€HOTHUIMPOBAaHUE, B TOM uucie ¢ nomoumpbro III[P-ananmsa. HacnencreBeHHble
3a0oseBaHusl 4YeloBeKa. ['€HHble M XPOMOCOMHBIE O0OJ€3HM ueloBeKa. boje3sHH ¢ HacieICTBEHHOM
IIPEIPACIIONOKEHHOCTHIO. 3HAUEHNE MEUIIMHCKON T€HETUKH B NIPEAOTBPAILLIEHUH U JIECYEHUN T€HETHUYECKUX
3a0oneBaHuil 4enmoBeka. MenuKo-TeHeTuYeckoe KOHCylbTupoBanue. CTBoyOBbIe KieTkH. Ilonsatue
«TEHETUYECKOIo TIpy3a». OTHYECKHE AacleKTbl HCCIENOBaHMM B 00JAacTH pelaKTUPOBAaHMS I'€HOMa MU
CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEILHOCTH YeNIOBEeKa K (PU3MYECKOMY M XUMUYECKOMY
3arpsAA3HEHUIO OKPYIKaIoLIeH cpeapl. ['eHeTndeckas npeapacoaoKeHHOCTh YEJI0BEKa K ITaTOJIOTUSM.

JdeMoHcTpannmn

Tabmuubl u  cxembl: «Kapuortunm uenoBeka», «MeToabl H3y4EHUS TEHETUKH UEIOBEKa»,
«'eneTnueckue 3a00J1€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOIN.

Tema 15. Cestekuust OpraHu3MoB

JlomecTtukanusa U cenekuus. 3apoKICHHE CeleKUUMH U JoMmectukaunu. Yuenue H. M. Basuiosa o
LlenTpax MpOMCXOXICHHUS U MHOT000pa3usi KyJbTYPHBIX pacTeHHil. Poib celekuuu B CO3aHUHM COPTOB
pacTeHuii U 1mopoa XUBOTHbIX. COpT, MOpOJia, TAMM. 3aKOH FOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHOMN
u3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

Mertonbl cenekunoHHON paboThl. MckyccTBeHHBIH OTOOp: MaccOBBI M MHAUBUAYaJIbHBIA. DTambl
KOMOUHAIMOHHOM cenekiuu. VcnbiTanue npou3BouTesneit no noroMctBy. OT00p 1O reHOTUITY ¢ TOMOILBIO
OIICHKH (PEHOTHUIIAa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ momMolsio ananusa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PamualiMOHHBIN M XUMHUYECKUN
MyTareHe3 Kak HCTOYHMK MyTalud Yy KyJIbTypHbIX (opM opranuzmoB. lcrnosnb3oBaHHe T€HOMHOTO
pelaKTUPOBaHMS U MeTO10B pekoMOuHaHTHBIX JJHK nis mosnyueHust uCX0AHOTo Matepuaia Ui CeJIeKLUH.

[Tonyuenue nonumionoB. BayTpuBuaoBas rudpuanzanus. ban3kopoaCcTBEHHOE CKpEIIUBaHUE, WU
uHOpuMHr. HeponcTBeHHOE cKpeliuBaHue, Wik ayTOpuauHr. I'etepo3uc u ero npuuuHbl. Mcnonb3oBanue
rereposuca B cenekuuu. OtaanéHHas rubpuausanus. [Ipeononenue Oecruionuss MEXBHUIOBBIX T'MOPHUIOB.
JlocTrKeHMs CENEKINN PACTEHUN U JKUBOTHBIX. «3e1€HaAs PeGoNIOYULY.

CoxpaHeHue U U3yuyeHUE T€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHHM M MX TUKUX POAMYEH JUis
CO3/1aHMSI HOBBIX COPTOB U THUOPHUIIOB CEIbCKOXO3SIICTBEHHBIX KYIbTYp. MH3yueHue, coxpanenue u
Vnpaenexue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO0BbIX JHCUBOMHLIX 6 UYEsx
VAYUUEHUS. CYWeCMBYIOWUX U CO30aHUSL HOBLIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCLe C NpUMEHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPEO0BbIX U0l U NePCNEeKMUBHBIX MEXHOI02UI.

JleMoOHCTpaL U

[Toprpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsnenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabmumpl 1 cxembl: «lleHTpBI MPOUCXOXKACHUS WU MHOTOOOpa3usi KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTHYECKUX pAJOB B HACIEACTBEHHOW W3MEHUYMBOCTH», «Metoasl cenexkuuny, «OTaal€HHAs
rudpuau3anus», «MyTtareHes.

JlabopaTopHasi pabora «l3ydueHne copTOB KyJIbTypHBIX PACTEHUI U TOPOJ JOMAIIHUX )KUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUII».



Jkckypeusi «OCHOBHBIE METOABI W JIOCTMKEHUS CEJEeKIMM pPACTeHWH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (DepMy, COPTOHCIIBITATENIbHBIA YYacTOK, B TEIJIMYHOE XO3SICTBO, B
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BOTeXHOJIOrUsI M CHHTeTHYeCKasi 0MO10Tus

OOBeKThl, UCIOIb3yEeMbIE B OMOTEXHOIOTUH, — KJIIETOYHBIE U TKAHEBBIE KYJIBTYPbl, MUKPOOPIaHU3MBI,
UX XapakTepucTuka. TpaauluoHHass OWOTEXHOJIOTHS: XJeOomeueHne, MOMyYeHHEe KHCIOMOJIOYHBIX
IPOAYKTOB, BUHOJENUE. MukpoOuonornueckuii cuHre3. OOBEKTHl MHKPOOHMOIIOTHYECKUX TEXHOJIOTHH.
[Tpou3sBocTBO O€nKa, aAMUHOKHCIOT M BUTAMHHOB.

Co3aHue TEXHOJIOTMH W HHCTPYMEHTOB LIEJICHANPAaBICHHOIO M3MEHEHHMs WM KOHCTPYHPOBAHMS
T€HOMOB C LI€JIbIO ITOJYyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COACPIKALMX HE BCTPEYAIOLIUECS B IIPUPOLE
OMOCHUHTETUYECKUE ITYTH.

Knerounas unxeHepus. MeToapl KyabTypbl KIETOK M TKaHEW pacTeHMH M >KMBOTHbIX. KpmoOGaHkH.
Comarnyeckas rudpuanzanuss ¥ coMaTH4YecKuil 3MOpuoreHes. lcrosib30BaHHE TrarjloMJ0B B CEJCKIUU
pactenuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKNIOHANbHBIX U NOJAUKIOHAIbHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEKOHCTpYKIMS SHULEKICTOK W KIOHHPOBAaHUE
KUBOTHBIX. MeToJ] TpaHCIJIaHTALMK sIEep KIETOK. Texwonocuu 0300posienus, KYIbmMusuposanus u
MUKPOKIOHATLHO20 PA3MHOIICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAasi M TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HAa UM KOHCTPYMPOBAaHHE
pexomOunantHbeix JAHK. Coz0anue mpanceennvix opeanusmos. JJocTukeHus U nepcreKTUBbI XPOMOCOMHOM
Y T€HHON MHXXEHEPHH. DKOJIOTHYECKHUE U 3THUECKUE MPOOIIEMbl TeHHOW HMH)KEHEPUH.

Menmunuackue  OmorexHosmoruu. I[loctreHomHas 1udpoBas Menunuua. [IIP-aumarHoctuka.
MeTabonOMHBI aHaIM3, TEHOIEHTPUYECKHI aHajIW3 IMPOTeOMa 4YelOBeKa Il OLEHKH COCTOSIHHUS €ro
310poBbsl. Mcnonp3oBaHWE CTBOJOBBIX KJIETOK. TapreTHas tepanusi paka. 3D-Omommkenepus s
pa3paboTKu (QyHAaMEHTAJIbHBIX OCHOB MEAMLUUHCKUX TEXHOJOTUH, CO3/aHUS KOMIUIEKCHBIX TKaHEH
COYETaHUEM TEXHOJOTMH TpEéXMepHOro OHONpUHTHHra u ckaddonguHra Juisi peuleHus 3ajaad
NEPCOHAIN3UPOBAHHON MEIULIVHBI.

CozlaHue BEKTOPHBIX BaKLMH C LIEJIbI0 00ecreueHns KOMOMHUPOBAHHON 3alllUThl OT BO30yAuTENei
OPBH, ycraHoBieHHE MOJEKYISpPHbIX MexaHu3MoB ¢yHkuuonupoBanus PHK-conmepkammx Bupycos,
BBI3BIBAIOIIMX 0CO00 OMACHBIE 3a00JIEBaHUS YEIOBEKA U AKUBOTHBIX.

JleMoHCTpanuu

Tabmunpel u cxembl: «/cronb3oBaHHE MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM TPOM3BOJICTBEY,
«Knerounas nHxxeHepus», «I eHHas HHKEHEPUSI».

JlaGopaTopHas paGora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTnyeckas padora «lloayuyeHne MOITOYHOKHUCIBIX TPOAYKTOBY.

Jkekypeusi «buoTexHonorus — BakHeWIIas TPOU3BOAUTENbHAs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE POU3BOICTBO)».



11 KUIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIIHOHHBIX PeACTABJICHNA B OHOJIOTHHI

OpomouronHas Teopust Y. JlapsuHa. [Ipeanocbuiky BOSHUKHOBEHHS HapBUHU3MA. JKU3Hb W Hay4Has
nearenbHocTh Y. [lapBuna.

JBuxymue cuisl 3Boaouuu BUgoB 1o Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTb Pa3sMHOMKEHUS
OpraHU3MOB, HAacJIEJCTBEHHAs] N3MEHYMBOCTb, OOpb0a 3a CyLIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oTbop).

Odopmnenue cuHTeTHUecKO Teopun HBomonuu (CTD). HelTpanbHas Teopus SBOJIOLHH.
CoBpeMeHHas SBOJIIOLMOHHAS OMOJIOTHS. 3HAUEHUE SBOJIFOLIMOHHON TEOPUH B (JOPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOHM KapTUHBI MUDA.

JdemMoHCcTpauMu

[TopTpets: Apuctoteins, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, YU. dapsun, C. C.
Yerepukos, W. 1. lImaneraysen, k. Xonnenn, . K. benses.

Tabmumer u cxembl: «CructeMa xwuBoii pupoasl (mo K. Jluauer)y, «JlecTHUIA )KUBBIX CyIIecTB (110
Jlamapky)», «MexaHnusm (GOpMUPOBaHUS MPUCIOCOONIEHUH Yy pacTeHuidl M KHUBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapmpyra nyremectBuss Y. [lapsuna», «Haxoaxu Y. JlapBuna», «Dopmbl OOpbOBI 32
cymectBoBanuey», «llopoabl romy0Oeit», «MHorooOpasue KyabTypHBIX (opM KamycTe», «llopomsr
JIOMAIIIHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BuIOB (o Y. [lapBuny)», «Cxema COOTHOUICHHUS
JBIKYIIMX CHJI 3BOJIIOIUNY», «OCHOBHBIE MOJOKEHHSI CUHTETUYECKON TEOPUH 3BOJIFOLIUI.

Tema 2. MUKpO03BOIIOIUA U eé pe3yJiIbTaThl

[Tomynsiust Kak 3yeMeHTapHas eauHula 3Bojourund. COBpEMEHHbIE METO/Ibl OLIEHKH T'€HETUYECKOIO
pazHooOpasusi M CTPYKTypbl mnonynsuuid. l3meHeHue reHoQOHJa MONYISLUUU Kak 3JIEMEHTapHOe
SBOJIIOIIMOHHOE ABJIEHUE. 3aKOH reHeTudeckoro papHoBecus k. Xapnau, B. Baitn6epra.

DOnemeHTapHbIe (HaKTOPBI (IBMXKYIIUE CHIIBI) dBoMONMHU. MyTtanuonHbsli nporecc. KomOuHaTuBHas
U3MEHYUBOCTh. J[peil) reHoB — cimyuaiiHble HEHAIpaBJICHHbIE U3MEHEHHUS YacTOT aJjuleNiell B MOMYIALHUAX.
Dddexr ocHoBarens. Dppexm Oymovirounoco eopaviuuka. CHUdICEHUE 2eHEMUYECKO20 pPa3HO00pA3UsL:
npuuunsl u creocmsus. llpossnenue sghghpexma Opetigha eenos 6 bonvuux u manelx nonyiayusx. Murpamuu.
W3omsiust momymsiiuii: reorpadudeckast (IpoCcTpaHCTBEHHAs), Ononornyeckas (pernpoayKTHBHAS).

EcrectBenHblif 0TOOp — HampaBisomuil ¢aktop 3BomonMA. DOpPMBI €CTECTBEHHOTO OTOOpa:
JBUKYLIUHM, CTaOUIU3MpPYIOLUH, pa3pbiBatolinil (qu3pyntuBHbIif). IlomoBoit oT6op. BosHukHOBeHHME U
SBOJIIOIMS COLUAIIBHOTO TIOBE/IEHUS )KUBOTHBIX.

[TpucnocoOneHHOCTh  OpPraHU3MOB ~ Kak  pe3yjJbTaT  MHKPOABOMIONMU.  BO3HHMKHOBeHME
npucnocoOieHnit y opranusmoB. Apomopdo3sl U uamoanantauuu. I[lpumepsl npucnocoOieHud y
OpraHu3MoB: Mopdoiornueckue, GU3NOIOTHYECKHe, OMOXUMUYECKHe, moBeneHYeckne. OTHOCUTENbHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOMIONMH. M3omsmus —
KIo4eBoil  ¢aktop BumooOpazoBaHus. Ilytm u  crmocoObl  BHAOOOpa3OBaHMS: — aJlJIONATPUYECKOe
(reorpaduueckoe), cCUMIaTpu4ecKoe (IKOJIOTHYECKOE), «KMTHOBEHHOE» (IOJIMIIIIONIN3ausl, THOPUAN3aLIHS).
JIUTenbHOCTh 3BOJIOLMOHHBIX MTPOLIECCOB.

Mexanu3Msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Posp »BOMIONIMOHHON OMOJOrMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUs Omopa3zHooOpasusl.
MuKpo3BOIIONUS U KO3BOJIOLUS Mapa3sUTOB U UX X035€B. MexaHu3Mbl (OPMUPOBAHUSA YCTOMYMBOCTU K
AHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmunel u cxembl: «MyTaloHHasE U3MEHYUBOCTHY, «[lomymnsiuoHHas cTpykTypa Buaa», «Cxema
MpOSIBIICHUST 3aKoHa Xapau—BainOepra», «/[Brokyiue CHUIBI JBOTIOMUNY», «IKOJIOTHYECKAS W3OJISIIHS
MOMYJSIHA ceBaHCKOM (openny», «['eorpaduueckas U30IAMUS TUCTBEHHHUIIBI CHOUPCKOM U JIMCTBEHHUIIBI
naypckoity, «llomynsiiiuoHHBIE BOJHBI YHUCICHHOCTH XMUIIHUKOB U JKepTB», «(Cxema JeWCTBUS



€CTECTBEHHOT0 0TOOpa», «DPopMbl OOpHOBI 3a CymiecTBOBaHHE», «HIyCTpHaTbHBIN MelaHu3M», «KuBbie
uckonaemsie», «I[IOKpOBUTENBCTBEHHAs OKpacka >KMBOTHBIX», «lIpeaynpexaatomnias oKpacka >KUBOTHBIX»,
«Puznonoruueckue anantauuny, «I[IpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHTEIBHOCTHY, «Kpurepuu
BUNa», «Bunel-nBoiiHukm», «CTpykTypa BHaa B  npupone», «CrmocoObl  BHI000pa30BaHU»,
«["eorpaguueckoe BU100OpazoBaHue TPEX BUAOB JAHIBIIIEH», «IKOIOIMUECKOE BHJI000pa30BaHKUE BUJIOB
cuHuY, «[lonumuionasl pacrenuin», «KamycTHO-peaeuHbid THOPUI.

Ob6opynoBanue: repbapuu pacTeHHM, KOJIEKIIUH HACEKOMBIX, Yydella NTHIl M 3Bepel ¢ MpuMepamu
pasIMYHbIX NPUCHIOCOOIEHUH, yydena NTUL U 3Bepeil pa3HbIX BUJIOB, repOapuu pacTeHUM OJIM3KUX BUJIOB,
00pa30BaBILIMXCS pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHNE N3MEHUMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopHnas pa6ora «[IpucnocoGieHust OpraHu3MOB U UX OTHOCUTENbHAS LIEIeCO00pa3HOCThY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOPHOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus U eé pe3yabTaThl

Metonpl u3ydeHMsT Makpo3BoJrouuu. [laneoHTosiorMyeckue METOIbl U3YYEHHS HBOJIIOLHUU.
[epexoaubie GopMbl U GUIOTEHETHYECKHUE PSIIbI OPTaHU3MOB.

buoreorpaguueckue meroapl uzydeHus spomouuu. CpaBHeHue ¢Guiopbl U ¢dayHbl MaTepUKOB U
ocTpoBoB. buoreorpapuyeckue odnacti 3emau. BUuibl-3HIEMUKN U PETUKTHI.

OMOpHONIOTHYECKHE W CPaBHUTEIHHO-MOP(OJOTHUECKHE  METOAbl  W3YUCHHsS]  JBOJIOILUH.
['enernueckue MexaHHU3Mbl IBOJIIOLIMY OHTOI'€HE3A U MOSBICHUS 3BOJIOLMOHHBIX HOBLIECTB. ['OMOIOruHbIE
U QHWIOTMYHBIE OpraHbl. PyaumeHTapHele oOpraHbl M araBu3Mbl.  MOJIEKYISPHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MaTeMaTU4YecKHe MEeTOJbl U3ydyeHHUs 3BOMIOLMU. ['omonoruynsie reHsl. CoBpeMeHHbIE
METO/Ibl IOCTPOEHUSI (PUIIOTEHETUUECKUX JI€PEBbEB.

XpOMOCOMHBIE MYTAaI[M1 U IBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuiia) HBoMOUMU. [Ipunyun cmensvt Gyukyuti. HeoOpatumocTsb
IBOJIIOLMM. AfjanTUBHAsL paauanns. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpannmn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmunpl u cxembl: «PUIOreHETUUECKUN Psifi JoUaan», «ApPXEOoNTepUKC», «3Bepo3yOble sIephl»,
«Crerouedains», «PUHHODUTH, «CeMeHHbIE MaopoTHUKNY, «bruoreorpaduueckue 30161 3eMany, «peid
KOHTUHEHTOB», «PenukTo», «HadanbHble cTaanu 3MOPHOHATIBHOIO PA3BUTHUS MO3BOHOYHBIX >KMBOTHBIX»,
«['oMonOrMYHblE M AaHAJOTHUYHBIE OpraHb), «PyauMeHTb», «ATaBU3MbB), «XPOMOCOMHBIE HaOOPHI
YyeJIoBeKa U IIKMMIIaH3e», «I JTaBHbIe HallpaBJIEHUS YBOIIOLMNY, «O011I1e 3aKOHOMEPHOCTH 3BOIIOLIUI.

OO6opynoBaHue: KOJJIEKIUHU, TrepOapuu, MYJSKM MCKONAeMbIX OCTAaTKOB OPraHM3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [IpoucxosxaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumorte3bl MpouCXOXAEHUS >KU3HM Ha 3emuie. AOuoreHes M mnaHcnepmus. JloHaydHble
NpPEeCTaBICHUS O 3apOKACHUU KU3HU (KpeauuoHu3M). ['MmoTe3a MocTOSHHOTO CaMO3apOXKICHUS KU3HU U
e€¢ omposepxkenue onsitamu @O. Pemu, JI. Cnamnannanu, JI. Ilactepa. IlpomcxoxneHue Xu3zHu u
acTpoOuoJIoTHS.

OcHoBHBIE JTambl HeopraHuyeckoil spomonuu. [lnaHerapHas (reosoruyeckasi) 3BOJIOLUS.
XuMHUecKasi 3BOJOLUS. AOMOTEHHBI CHHTE3 OpPraHMYeCKHUX BellecTB M3 Heopranuueckux. Ombir C.
Mwnepa u I'. FOpu. Ob6pazoBanue nonumepo u3 MoHomepoB. Koarepsarnas runore3a A. M. Onapuna,
runore3a neppuyHoro OynboHa JIx. XonneiHa, renerndeckas runoresa I'. Ménnepa. Pu6osumsr (T. Yek) u
runore3a «mupa PHK» V. I'un6epra. ®opmupoBanre MmeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

HcTopus 3eman u MeTonbl €€ uzydeHus. Mckonaemble opranndyeckue octatku. ['eoxpoHosorus u eé
metoabl. OTHOcuTeNnbHass M a0CONIOTHAsh TeOXpOHOJOrHs. ['€oXpoHOJOrHMuecKkas IIKaja: SJOHBI, 3pbI,
NEPUObI, STTOXH.

HavanbHble 3Tanel opraHndeckor »Bosronuu. [losBiieHHE M HBOMIONUS MEPBBIX KIETOK. DBOJIOLUS
metabonu3ma. Bo3HukHOBeHHE mepBbIX dKocucTeM. CoBpeMEHHbIE MUKPOOHbIE OMOIUIEHKHM Kak aHajor
nepBbIxX Ha 3emiie coobuiecTB. CTpoMaTonuThl. [IpokapruoThl U HyKapHOTHI.



[Ipoucxoxaenne  dykapuoT  (cuMOMOTeHe3).  DBONIOIMOHHOE  MPOUCXOXKICHUE  BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYHI MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE OTallbl SBOJIONHMH BBICIIMX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHuil. Bvixon
pacteHuil Ha cyumry. [losiBieHHe CHOpPOBBIX pacTeHHWH M 3aBOEBaHME MMM Cylid. CeMEHHbIE pPACTEHMUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUMN.

OcCHOBHBIE JTalbl 3BOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(03bl KUBOTHBIX. BeHjackas
¢dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBpeMEHHBIX THMOB. [lepBbie XOopaoBbie KUBOTHBIE. JKU3Hb B
BOZIC. OBOJIONMS  IMO3BOHOYHBIX. [Ipomcxoxaenue amdubmii wu  pentwamii.  [IpoucxokneHue
MJICKOTIMTAIOMUX W TrHm. [lpuHnmn xmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU W
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xxu3HM Ha 3emiie 10 3paM M MEepUoJiaM: apxei, MpOoTepo30id, MaIeo30M, ME30301, KailHO30MH.
OO0miass xapakTepuCcTUKa KJIMMaTa M TeOoJOrH4ecKux mporeccoB. llosBieHne M paciBeT XapaKTepHBIX
OpraHu3MoOB. YTIIe0Opa3oBaHUE: €r0 YCIOBUS U BIHSHIE HA Ta30BbIH COCTaB aTMOC(HEpHI.

MaccoBbie BBIMUPAHHSI — IKOJIOTHYECKHUE KPU3UCHI Mponuioro. [IpuumMHBI M CIEACTBUS MacCOBBIX
BbIMHpaHuil. COBpEeMEHHBI HKOJOTMYeCKUid Kpusuc, ero ocobenHoctu. IIpobrema coxpaHeHus
O6uopaszHooOpasus Ha 3emiie.

CoBpeMeHHAsI cUCTeMa OpPraHWYecKoro mupa. [IpuHIUIBI KiIacCHPUKAIMU OpraHu3MoB. OCHOBHEIE
CHUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpannmn

[TopTpetsr: @. Penu, JI. Cnamnanuaunu, JI. [Tactep, Y. 1. Meunukos, A. U. Onapun, [x. Xonaein, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @®. Pemm», «Cxema ombita JI. Ilactepa mo u3ydeHHIO
caMo03apoJIeHus ku3Hn», «Cxema onbita C. Munepa, I'. FOpu», «9tansl HEOPraHMYECKON 3BOIIOLUNY,
«["eoxpoHonoruyeckas mkaigay, «HadanpbHble 3Tanbl OPraHUYECKO 3BoNOLUNY», «Cxema 00pazoBaHUs
JyKapuoT myTéM cuMmOHMoreHesa», «Cucrema XUBOW mpuponsl», «CTpoeHHue BHpyca», «ApomMopdo3bl
pactenmity, «PuHUOPUTB», «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC BOJOPOCIH», «MXHy,
«ITanmopotHukn», «l'oloceMeHHble pacTeHHs», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUA
JKUBOTHOTO MHpa», «Apomopdo3sl KHUBOTHBIX», «IIpocreiimmuey, «Kumednonomnoctasiey, «llmockue
YEPBUY, «YJIEHUCTOHOTHE, «PBI10BIY, «3€MHOBOJIHBIE, «[IpecMbIkaromuecs», «Itune,
«Mnekonuraromuey, «Pa3BUTHE KU3HU B apXEUCKOM 3pe», «Pa3BuThe KXU3HU B MPOTEPO30MCKON 3pey,
«Pa3BuTHe XM3HU B MAaJCO30MCKON 3pe», «Pa3BUTHE JKM3HU B ME3030MCKOM 3pe», «Pa3BuTue XKU3HU B
KaitHO30CcKOi1 3pe», «COBpeMEHHas CCTeEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repOapuyl PpPacTEeHHH pa3TUYHBIX OT/AETOB, KOJUICKIIMM HAaCEKOMBIX, BIIa)KHBIC
npenaparsl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIUN UTJIOKOXKHUX, CKEJIEThI TO3BOHOUYHBIX )KHBOTHBIX,
yydyeraa NTHUI] M 3BEeped, KOJUICKIIMH OKaMEHEJIOCTEH, TMOJIE3HBIX HCKOIMAEMbIX, MYJISIKH OPraHUuYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnas JabdoparopHasi padora «MoxenupoBanue onbiToB Mumiepa—tOpu 1o wu3ydeHuro
a0MOTE€HHOT0 CHHTE3a OPTAaHMYECKUX COCTMHEHUN B IEPBUYHOM aTMocdepe».

Jladoparopnasi padora «/3yueHue u onucaHnue UCKOMTAeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue 0COOCHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OTAETIOBY.

IIpakTuyeckas padora «/3yueHue o0COOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX )KMBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Paznenb u 3anaun antponosorun. MeToasl aHTPOIIOJIOTHH.

CraHoBIIeHHE TIPEACTABICHUIN O MPOUCXOXKICHUH YenoBeKka. Penuruosusie Bo33penns. COBpeMEHHbIE
Hay4HbIE TEOPUHU.

CXoACTBO 4YenoBeKa C JKMBOTHBIMH. CHCTEMaTHYECKOE TOJOKeHHe dYenoBeka. CBHIIETEThCTBA
CXOJICTBA 4YeJIOBEKa C >KMBOTHBIMH: CPAaBHHUTEIbHO-MOpP(OIOrHYecKre, 3MOpPHOIOrHYecKHe, (U3NO0JIOTo-
Onoxummu4ueckne, moBeaeHYeckrue. OTIWYHMS dYeIoBeKa OT JKUBOTHBIX. [IpAMOXOXKIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOIl CUTHAJIbLHOM CUCTEMBI.



JBwkymme cwibl ((hakTopbl) aHTPONMOTEHE3a: OHOoJIOTHYecKue, comnuaibHble. COOTHOIICHHE
OMOJIOTMYECKUX M COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHMe YenoBekooOpa3Hble 00€3bsHBI (MPOKOHCYIBI) U paHHUE
MOHTUABl — OOLINE MPEAKH YeIOBEKOOOpa3HbIX 00E€3bsiH U JtoJied. ABCTPAJIONUTEKH — JBYHOTHE MPEAKH
mozeil. YenoBek yMenbli, IepBble U3TOTOBJICHUS OPYIUi Tpyaa. YenoBek NpsiMOXOSIIINI U MEPBBIA BBIXO/T
mroaen 3a mpenensl Adpuku. YenoBek reiaens0eprckuii — oOuii mpeaoKk HeaHIepTaaIbCKOTO YeJIOBeKa U
YeJI0BEKa pa3yMHOro. UenoBeK HEaHAEPTAIbCKUI KaK BHUJI JIFOJEH XOJOAHOTO KiIuMara. YenoBeK pa3yMHbIN
COBPEMEHHOT0 THUIA, JCHHCOBCKMI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AQpuUKH.
[Taneoreneruka u najeoreHOMHKA.

OBOJIIOLMS COBPEMEHHOTO 4esloBeKa. ECTeCTBEHHBI 0TOOP B MOMYJISIUAX 4YesloBeKa. MyTallMOHHBII
nporecc u noaumopdusm. IlonyasimuoHHBIE BOJNHBL, Apeid reHoB, Murpauus u «3¢(HeKT OCHOBATENs» B
MOIMYJISIIUSIX COBPEMEHHOTO YeIOBEeKa.

Yenoseueckue pachl. [lonsatue o pace. bonbiiue pacel: eBporeouaHas (eBpasuiickas), aBCTpajo-
HerpoujHas (PKBaTopuaibHas), MOHTOJIOMAHAs (A3MAaTCKO-aMEpUKaHCKas). BpeMs u myTu pacceneHus
yelloBeKa 10 IulaHeTe. EauHCTBO uenoBeyeckux pac. HaydHas HecOCTOATENbHOCTH —pacHu3Ma.
[Tprcnoco0IeHHOCTh YeNnoBeKa K Pa3sHbIM YCIOBUSIM OKpysKarolled cpeabl. BnusHue reorpaduueckoit
cpensl U Apeiida reHoB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MeXIuCUUIUIMHAPHBIE METOABl B (U3NYECKOil (OMOIOTHYECKO) aHTPOMOJOTHH. DBOJIOIHMOHHAS
AQHTPOIOJIOTUS U NAJICOAHTPOIIOIOI M YEIOBEUECKHUX MONysuuii. buocounanbHble Hccae10BaHUs IPUPOIbI
yenoBeka. MccrnenoBanne KOBOMIOMUHA OMOIOTHYECKOTO U COLIUAIBLHOTO B YEIIOBEKE.

JdeMoHcTpanumn

IToptpetsr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuner 1 cxembl: «MeToasl aHTporoorun», «['0JOBHOH MO3r denoBekay, «UemoBekooOpasHbIe
00e3bsHb», «CKeneT YelnoBeKa W CKeNeT IIMMIIaH3e», «PyIuMeHTbl U aTaBU3MBL), «/[BIKyIIHME CHIIBI
AHTPOIOTeHE3a», «IBOIIOIMOHHOE JPEBO UYEJIOBEKa», «ABCTpaJONUTEK», «HUemoBek ymenslity, «UemnoBek
npsiMoxosauuiiy, «JlenucoBckuil uenoBek» «Heannmepranbipl», «KpomanboHub», «lIpeaku demoBekay,
«OTarnbl 3BOJIIOLUHN YEJIOBEKay, «Pachl uemoBeKay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTEH, MPEAMETOB MaTepUalbHON KYJIbTYphl MPEIKOB YEJIOBEKa,
penpoaykiuu (dotorpaduu) KapTUH ¢ MHUPOIOTHUUSCKUMH U OMONEHCKUMHU CHOKETaMU TMPOUCXOKIACHUS
yenoBeka, (ororpaduu HAaXOJOK HCKOMAEMbIX OCTAaTKOB 4YeJIOBEKa, CKEJIeT YeloBeKa, MOJeNb ueperna
YyelloBeKa W 4Yeperna IIMMIIaH3€, MOJIeNb KUCTH 4elOBeKa M KHCTHU UIMMIaH3€, MOJEIU Topca MpeaKoB
YeJIoBeKa.

JlaGopaTtopnas padora «lI3yueHne OCOOEHHOCTEH CTPOCHMs CKelleTa YeJIOBEKa, CBS3aHHBIX C
IPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHue 3K0JOTHYECKUX aJaNTallUNd YETOBEKay.

Tema 6. Jxoji0rusi — HayKa 0 B3aHMOOTHOLLIEHUSAX OPraHM3MOB U HAJOPTraHU3MEHHbIX CHCTEM €
OKPY:KAIOIIEH cpeaou

3apoxaeHue U pasButue 3konoruu B Tpynax A. I'ymOonpara, K. @. Pynee, H. A. Ceepuosa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3znens! u 3a1aun 3kosoruu. CBs3b 3KOJIOTUH C PYTUMU HayKaMH.

Metoael  skosoruu. I[lonmeBble HaOmOAEHUS. OKCHEPUMEHTHI B  OSKOJOTMM: MPUPOJIHBIE U
nabopaTopHble. MojaenupoBaHue B JKOJOTMH. MOHHUTOPHHI  OKPY)KAIOLIEH Cpefbl: JIOKaJbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe HKOJIOTUYECKUX 3HAHUHU ISl 4eJIoBeKa. DKOJOTMYeCKOe MUPOBO33PEHNE KaK OCHOBA CBsI3ei
yeyioBe4YecTBa ¢ Npupojoid. PopMUPOBAHHE SKOJIOTMUECKON KYJIbTYpbl M SKOJIOTMUYECKON TI'pPaMOTHOCTH
HaCEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuip! U cxemsl: «Pa3aensbl 3KoIoTuny, «MeTo bl SKOJIOTHNY, «CXeMa MOHUTOPUHTA OKPYXKaIOIIen
CpeabD».

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBaHUI.



Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonoruyeckre (HakToppl M 3aKOHOMEPHOCTH uX JAeiictBus. Kiaccudukamus >5KOIOTHYECKUX
dakTopoB: albuoTMueckue, OHOTHUECKHE, aHTpomoreHHble. OOImME 3aKOHOMEPHOCTH  JIeHCTBHA
skojornuecknx (aktopoB. IIpaBmio wmumauMyma (K. Ilnpenrens, 0. JIubux). TosepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue GaxTopsl. CBET Kak 3KOJOrHuecKuil paktop. [leiicTBrue pa3HbIX Y4aCTKOB COJHEYHOTO
CIEKTpa Ha OPIraHMU3Mbl. ODKOJOTMYECKHE TIPYIIbl PACTEHUNH M JKUBOTHBIX IO OTHOLUEHUIO K CBETY.
CurnanbeHas poiib cBeta. POTONEPUOTU3M.

Temnepatypa kak 9kojoruueckuii  Qaxrtop. [eiictBue Temmeparypbl Ha  OpPraHU3MBIL.
[ToiiknnorepMHbIE 1 TOMOHOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxxnocts kak skonormueckuir Qaxrop. IIpucrnocobmeHust pacTeHHH K MOJAEP)KaHUIO BOIHOTO
Oananca. Knaccudukanus pacreHuil no otHoueHuio K Boje. [IpucnocoOnaeHus )KUBOTHBIX K U3MEHEHUIO
BOJHOT'O pEKUMa.

Cpenpl 00MTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO31YIIIHAS, TIOYBCHHAs, TTyOMHHAS TOATIOYBEHHAs,
BHYTpHUOpraHu3MeHHas. OU3UKO-XMMHUYECKHE 0OCOOEHHOCTH cpell 00uTaHus opranu3moB. [Ipucrnocobnenus
OpPraHU3MOB K KU3HHU B Pa3HbIX Cpelax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE M TOJUYHBIE PHUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzMoB. [loHstue o xuzHeHHOU (opme. KuzHeHHBIE (HOPMBI PACTECHHIA:
NepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJIETHHUE TpaBbl. JKU3HEHHBIE (OPMBI
YKUBOTHBIX: TUAPOOUOHTHI, T€0OOUOHTHI, a3pO0OHMOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnyeckne QaxTopsl. Buapl OHOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIHS, XHUIIHHUYECTBO,
cumbno3 u ero ¢Gopmel. IlapasuTusm, Koomepamusi, MyTyaJu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Hetpoduyeckue B3aumonenicTBus (Tonuyeckue, popudeckue, hadpuueckue). 3HaueHHe
OMOTHYECKUX B3aMMOACHCTBUI MJi1 CYIIECTBOBAHHUS OpPraHM3MOB B cpene obOutanus. [lpunnumn
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JleMoOHCTpaL U

Tabmunpl U cxembl: «Okonoruueckue (axkTopbl», «CBETOBOM CHEKTP», «IKOJIOTUYECKUE TPYIIIbI
JKUBOTHBIX II0 OTHOLICHHIO K CBETY», «T€IIOKPOBHBIE >XMBOTHBIEY», «XOJIOJHOKPOBHBIE >KHBOTHBIEY,
«DPU3NONOTHYECKUE ANANTAIMU JKUBOTHBIX», «Cpelbl 0OOMTaHUS OpraHu3MoBY», «bHonOrnyeckue puTMbI»,
«OKusnennsle Gopmbl pacteHuit», «KusHeHHbIE (GOPMBI KUBOTHBIX», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO
nmeca», «JKocucTemMa XBoWHOro Jecay, «llemn mnwmTanus», «XumHudectBo», «llapazutuzmy,
«Konkypenuus», «Cumonosy», «KommeHcaansm».

Ob6opynoBanue: repOapuu pacTeHUM M >KUBOTHBIX, HMPUCHOCOOJEHHBIX K BIHSHUIO Pa3IMYHbIX
9KOJIOTHYECKUX (PaKTOpOB, repOapuu CBETOJMIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX pPACTEHUM,
CBETOJIIOOMBBIE, TEHENOOMBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE pAacT€HUs, TepOapuu M KOJUIEKLIUU
TEIIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX PACTEHUH, Uydena NMTUIl U 3Bepeid, repOapuu pacTeHuH,
OTHOCAIIMXCS K TUrpoduTaM, Kcepoduram, Me3opuTaM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJJICKIUH
KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpelax, repOoapuu M KOJUIEKIIMM PAaCTeHHM M KMBOTHBIX, 00Ja/laioluX
yepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBUN JKU3HU, FepOapuu U KOJUIEKIIMHM PaCTeHUH
U OKMBOTHBIX PAa3JIUYHBIX KM3HEHHBIX (DOPM, KOJJIEKIIMM >KUBOTHBIX, YYacCTBYIOIIMX B pa3IMYHBIX
OMOTHUYECKUX B3aUMOJCHCTBHUSX.

JladopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSTHUIO CBETa».

Jladoparopnasi padora «BrisBieHHE TPUCTIOCOOICHNN OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI».

JlaGopaTopHas pa6oTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHU.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

OKOJIOTHYECKHe XapakTepucTuku mnonyisiuu. llomynmsuus kak Ouosjormdeckas cucrema. Poib
HEOJHOPOJHOCTH Cpenbl, (U3MUECKHX OaphbepoB M OCOOEHHOCTEH OWOIOTrMHM BUIOB B (HOPMHUPOBAHHUH
IIPOCTPAHCTBEHHOM CTPYKTYpbI NONysAuuid. OCHOBHBIE NIOKA3aTENN MOMYJISILIMKA: YUCIEHHOCTbD, MJIOTHOCT,
BO3pacTHas U N0JIOBasi CTPYKTYpPa, POKAAEMOCTD, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.



OKojoru4eckas CTpykrypa nonyainuu. OeHKa YACICHHOCTH MOMyJAnuu. JIMHaMuKa MOMyJsIUY U
e¢ perymsnus. buortmyeckuil moreHnuMan nomnyaauud. MoaenupoBaHue AUHAMMKU nonyiasuuu. Kpusble
pocTa YHCIEHHOCTH momymnsauuu. Kpusble BbDKMBaHUA. Perynsnus YWCIEHHOCTH MOMYJSIIUI: pOJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. ODKoJIOrM4yeckue crpareruu BuaoB (- u K-
CTpaTeTun).

[Tonsitie 00 »KoMOTMYecKOW HUIE BHaa. Mectooburanue. MHOroMepHas MOJIENb IKOJIOTUYECKOM
Huw J[x.M. XarunHcona. Pa3mepsl s3xonorndeckoit Huu. [loTeHimanpHas u peain30BaHHasl HULLIN.

Bup kak cucrema nomysssuuid. Apeaibl BUAOB. Buabl U MX KU3HEHHBIE CTPATErMU. JKOJIOTMYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJECHUS U MUTPaLliii )KMBOTHBIX. bruosornyeckue MHBa3uM 4y>KEpOJHBIX BUIOB.

JleMoHCTpaL U

[Toptpet: Hx. M. XaTuuHCOH.

Tabnuupl U cxembl: «DKOJOTHYECKUE XapaKTEPUCTHKHU MOMyJsauny, «[IpocTpaHcTBeHHAs CTPYKTypa
nonynsiuuu», «Bo3pacTHele nupamuabl HOMynAuUMM», «CKOpPOCTb 3acelieHUs IOBEPXHOCTH 3eMild
pa3IMYHBIMU Opranu3Mamm», «Mojenb 3konornyeckot Humm JIx. M. XaTuuHcoHay.

Ob6opynoBaHue: repoapuu pacTeHHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHas pa6ora «IIpucnocoGneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Jxos0rus cood1EeCTB. IKOJOrHYeCKHe CHCTEMBbI.

Coo0rmiecTBa opranu3MoB. bruoieHos u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMu B OMOIICHO3E.

Okocucrema Kak OTkpbitas cucrema (A. JIx. Tencnm). dyHKuMOHaNbHBIE OJOKM OPraHU3MOB B
9KOCHUCTEME: IPOAYLIEHThI, KOHCYMEHTBI, peayLeHTsl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U CeTH.
Abuotnueckue 010ku 3xocucteM. [1ouBbl U Wbl B A3KOcucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU B
IKOCHCTEME.

OcHoBHBIE NOKa3aTeNn 3KocHcTeMbl. buomacca M mpoaykuus. DKOJIOIMYECKHE IUPAMUJIBI YHCEI,
O6uomacchl U SHEPruu.

Hunamuka  sxocucmem. Kamacmpodhuueckue nepecmpouiku. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOMIECTB — CyKIeccuH. llepBUYHbIE M BTOPHYHBIE CYKIIECCHH W WX HPUYHHBL
AHTpOIIOT€HHbIE BO3/AEUCTBUSA Ha cykueccuu. KnmmakcHoe cooOmiectBo. bruopasHooOpaszue u mosiHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbIE DKOCUCTEMBI. JKOCUCHEMbL 03€P U peK. IKocucmembl Mopeu U OKeaHos. IKOCUCeMbl
MYHOp, 71eco8, Cmeneti, nyCmbvltb.

AHTpPOIIOTEHHbIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHos. Pa3znuuus Mexay aHTpPOIOT€HHBIMH U
IIPUPOIHBIMH SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucreM. Iloponackas ¢aopa u  dayHa.
CunaHTpomnu3anus ropoJickoi ¢ayHbl. buomornyeckoe M XO03SHCTBEHHOE 3HAUEHUE arpodKOCUCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJAEHUCTBUI OpPraHM3MOB B 3KOcUCTeMax. Poib
KACKAOH020 3pgexma u 6udos-30udpuxamopos (Kuouesvlx uoos) 6 (QYHKYUOHUPOBAHUU IKOCUCTEM.
[Iepenoc sHEprum U BEUIECTB MEXy CMEKHBIMU AKOCUCTEMaMHU. Y CTOWYUBOCTh OPTaHU3MOB, MOMYJISIUN 1
9KOCHUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuszmol 6030eticmeus 3a2psA3HEHUNl PAasHblX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTof070THsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX AIKOCHCTEM.

JleMoOHCTpaL U

IToptper: A. JIx. Tencnu.

Tabmuubt u  cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa IIMPOKOJIUCTBEHHOIO JIEcay,
«9KocHucTeMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B 3KOcUcTeEME», «Kpyroopor
BellecTB B 3kocucteme», «llenu nuranus (mactOuuHas, AETpUTHAS)», «IDKOJIOTHYECKas MUpaMUaa YUCE,
«DKoJorHuecKas nmupaMuga Ouomacchly, «Kolorndeckas mupamuaa >Heprun», «ObpasoBaHue 0o0y0Tay,



«llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCHE TMoXkapay, «IKOCUCTEMA 03€pay», «ATpPOILECHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHH B arporeHosey, «I[Ipumepsl ypoosakocucTem».

Ob6opynoBanue: repbapuul pacTeHUH, KOJUIEKLIMH HACEKOMBIX, 4ydeja NTUIl U 3Beped, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJENIb SKOCHUCTEMBI.

IIpakTuyeckasi padora «l3yyeHue u onrcanre ypo0IKOCHCTEMBI».

JlaGopaTopnas padora «/3ydeHue pa3HOOOpa3Hs MEIKUX IMMOYBEHHBIX UWICHHCTOHOTHX B Pa3HBIX
HKOCUCTEMAX .

IKeKypeusi «IKCKypCHUsl B THIIMYHBIN OUOTeo1eHo3 (B AyOpaBy, Oepe3HsIK, €IbHUK, Ha CYXOOJbHBIH
WJIM TIOMMEHHBIN JIYT, 03€P0, OOJIOTO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I10JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — oOmeranerapHas o0ojouka 3emMiM, TAe CYHIECTBYET WM CYIIECTBOBaja >KHU3Hb.
PazButne mpexacraBiennii o 6mocdepe B Tpymax . 3tocca. Yuenme B. WM. Bepnaackoro o Guocdepe.
Ob6nactu 6uocdeps! u €€ coctas. JKuBoe BemecTBo 6Hocepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprr. OcobeHHOCTH OMOCchephl Kak TI00aTbHOM SKOCUCTEMEI.
Junamuueckoe paBHOBecue B Ouocepe. KpyroBopoTsl BemecTB U OMOreOXUMHUYECKHE UK (yriaepoaa,
azora). PutmMmuuHoCTh siBiieHU# B Orocdepe.

3onanpHOCTh Onocdeprl. Ilonstne o Omome. OCHOBHBIE OMOMBI CyIIW: TYHApA, XBOWHBIC Jieca,
CMEIIIaHHbIE U IIUPOKOJIMCTBEHHbIE JIECA, CTENM, CABAHHbI, IYCTHIHU, TPOIUYECKHE JIECA, BBICOKOTOPHS.
Knumat, pacTUTeNnbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crtpyktypa v QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECypCHOr0 MOoTeHIMana 1 OnuochepHbIX QyHKIUH.

JleMoOHCTpaL U

[Toptpetsr: B. W. Bepnaackuii, 3. 3rocc.

Tabmune! u cxemsl: «I'eocdeprr 3emnny», «KpyroBopor azora B mpupoe», «KpyroBopot yrieposaa B
npupone», «KpyroBopor kuciopoga B mpupoze», «KpyroBopor Boasl B mpuponae», «OCHOBHbIE OMOMBI
cymmy, «Knumaruueckue nosica 3emnny», «Tynapa», «Taliray, «Cmemanusiii gecy, «lllupokonrcTBeHHbII
necy, «Cremnby, «CaBanHay, «IlycTeiasay, « Tpornuueckuii iecy.

OOGopynoBanue: repoapuu pacCTeHUM pa3HbIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOrHYeckre KpU3HUChl W UX TNpUYMHBL. Bo3gelicTBue denoBeka Ha Ouocdepy. 3arpszHeHHe
BO3JYIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsi3sHeHUE BOIHOUM cpeabl. OxpaHa BOIHBIX pecypcoB. Pa3pyienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHnenue knumara.

AHTpPOIIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIM M KUBOTHBIM Mup. OXpaHa pacTHUTENBLHOTO U
KHUBOTHOrO Mupa. OCHOBHBIE NPUHLUIBI OXpaHbl Npuponbl. KpacHele kHuru. Oco0o oxpaHsiemble
npupoanbie Tepputopun (OOIIT). borannyeckue cajbl ¥ 300JI0THYECKUE TAPKHU.

OCHOBHBIC TPUHIHUIBI YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA M NHPUPOJIBI. ParpoHambHOE
IPUPOONOIb30BAHNE M COXpaHEHHE OuoJoruueckoro pasHooOpazus 3emnn. OOmue 3aKOHOMEPHOCTH
IJI00ANbHBIX 3KOJIOIMYECKHX KpHU3HCOB. (OCOOCHHOCTM COBPEMEHHOTO KpH3UCAa U €ro BEpPOSTHbIC
MOCIIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPMHIA pa3BUTHSA OMNACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemuvle
uccne0oeanusi nepexooda K pecypcocoepezaioujeli U KOHKYPEHMOCNOcoOHOU 3Hepeemuxe. buonocuueckoe
pasznoobpasue u obuopecypcel. Hayuonanvnvle ungopmayuonnvie cucmemvl, obecnevugaoujue 00Cmyn K
uHgopmayuu no coCmosHUINO OmoenbHbIX U008 U kocucmem. OcHoBbl dIKopeaburumayuu 3Kocucmem u
cnoco606 6opbOBL ¢ buonospedcoeHusMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JleMoHCTpanun

Tabmuubl U cxembl: «3arpsisHeHHe aTtMochepbl», «3arps3HeHue Tuapochepsl», «3arps3HeHHe
nmouBbDY, «[lapHuKoBHI 3P dekT», «Ocob0 oXpaHseMble MPUPOTHBIC TEPPUTOPUIY, «MOJIeTH yIPaBIIEMOTO
MUDPa».

Ob6opynoBanue: ¢(otorpaguu oOxpaHseMbIX pacTeHUH U >KUBOTHbIX KpacHoil kHurm Poccuiickoit
®enepanyn, KpacHoi KHUIM peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'NU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS OOYYAIOIIUMHUCS MPOTPAMM
CpemHero o0miero o0pa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U TIPEIMETHEIE.

B cTpyKkType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO OMOJIOTHHU BBIACIICHBI CIICIYIONINE
COCTABJISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOW TIPakJIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTUIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACICHUIO, Haiuyue Momueayuu K OOy4eHUIO0 OMOJIOTHH,
yeneHanpasieHHoe paseumiue BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH H
HUCTOPUYCCKUX TPAIUIUNA Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCHMb U CNOCOOHOCHb 00YJarOITUXCS
PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HALUYlUe NPABOCO3HAHUSL YKOIOTUIECKON KYJIbTYPBI, CHOCOOHOCMU CMABUNb
1T U CTPOUTD KU3HECHHBIC I1JIaHBbI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO OHMOJIOTMH JTOCTUTAIOTCS B €JUHCTBE y4eOHOU U
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH,
HMCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MPABHIIAMU U HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CAMOBOCIIMTAHUS W CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULUHU JUYHOCTH, NATPUOTHU3MA U YBAKEHUS K 3aKOHY U IPaBONOPAJKY, YEJIOBEKY Tpyla U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHUS, OEpPEKHOr0 OTHOILIEHUS K KYyJIbTYpHOMY HACJIEIUI0 U
TpaauLMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepannu, NpUpoAE U OKPYKAIOLIEH Cpelie.

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHS YU4eOHOTO mpeameTa «bHoIorus» JOKHEI OTPaXaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYalolIUXCsl PYKOBOJACTBOBAaThCA CHOPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JTHUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAllUM, T[MO3UTUBHBIX BHYTPEHHUX YyOEXKAECHUN, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pACIIUPEHUE JKU3HEHHOTO OIbITa U  OIbITa
JEATEILHOCTH B IMPOIIECCE pealn3allMi OCHOBHBIX HAIPABJICHHM BOCIUTATEIBLHON NE€ATEILHOCTH, B TOM
YHCIIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA O0YJAIOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO WJICHA
POCCHICKOTO 00IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 0053aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH MPHU CO3TAHUM yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOTHEHUU OMOJIOTUUECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEENATh COOCTBEHHYIO MO3HIIMIO TIO OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOW KU3HU
1 OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aHMMOJICHCTBUS JTIOACH C
pPa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COITMATILHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJIHEHHS yUE€OHBIX, TO3HABATEIbHBIX U
HCCIIEIOBATENLCKUX 33]1a4, YBKUTEIFHOTO OTHOIICHUS K MHEHHUIO OMIMOHEHTOB MPU 00CYKIEHUU CIIOPHBIX
BOTIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS,

TOTOBHOCTb K TYMaHUTAPHOU W BOJIOHTEPCKOM JIEATEITLHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW HMIASHTHYHOCTH, MATPHOTU3MA, YBAXKEHHUS K CBOEMY
HapoJdy, 4YyBCTBAa OTBETCTBEHHOCTU mepea PoauMHON, ropaocTH 3a CBOM Kpaid, CBOXO PoauHy, CBOM A3BIK U
KYJIbTYpY, MPOIIJIOE U HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K TPUPOJHOMY HACIEAUIO M TaMSITHUKAM MPUPOJIBI, TOCTHKEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;



CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHME W pa3BUTHE OWOJOTHH,
MOHMMAHUS 3HAUEHUs OWOJOTMHM B TIO3HAHMM 3aKOHOB TPHPOJBI, B JKM3HU YEIOBEKAa M COBPEMEHHOTO
00111eCTBa;

ujeiHas yoe:xxI€HHOCTh, TOTOBHOCTh K CIy)KE€HHIO M 3amure OTedyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIGHMBATh CUTYallMI0 M IPUHUMATb OCO3HAHHBIE PEILIEHUS, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIISIM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULUIMU HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHUSL:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
cropTa, TpyJa, OOIEeCTBEHHBIX OTHOIICHUI;

MIOHUMaHUE SMOIMOHAJIBHOI'O BO3/ICUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIP@XEHHIO B pa3HbIX BUIAX HCKYCCTBAa, CTPEMJIEHHE IPOSABIATH KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnuyeckoro BocnuUTaHHMSA, (POPMHMPOBAHHUA KYJbTYPbl 310POBbS M 3MOIHOHAJIBHOIO
0J1aronosy4us:

MOHUMAaHUE U pean3alys 3JJ0pOBOro U 6e30macHoro o0pasa Ku3HH (30pOBOE MUTAHUE, COOJIOICHUE
TUTUCHUYECKUX MPAaBUI M HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH W OTIBIXA, peryispHas (uznyeckas
AKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO Y KOMIIETEHTHOT'O OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHHWE LIEHHOCTU IpaBWJI HMHAWBUIYaJbHOTO M KOJIJIEKTUBHOIO O€3011aCHOrO IIOBEJIECHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

OCO3HaHHE TOCJEACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS alKOTolis, HAPKOTHUKOB,
KYpEHHs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

FOTOBHOCTh K AaKTUBHOW JESATENbHOCTH TEXHOJOTMYECKOW M COLUAIbHOM HaIlpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IUTAHUPOBATH U CAMOCTOSITENBHO BBIMOIHITH TAKYIO ACSITENFHOCTD;

MHTEpPEC K pazIu4HbIM chepaM MpodeccUOHANbHON AESTEIbHOCTH, YMEHUE COBEpPIIATh OCO3HAHHBIM
BbIOOp Oyayiielt npodeccuu U peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHNUU BCEH KHU3HM;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

HKOJIOTMYECKHU 11€1ec000pa3HOe OTHOILIEHHE K MPUPOJIe KaK MCTOYHMKY KU3HU Ha 3eMJjie, OCHOBE €€
CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa TUIAHUPOBAHMS MOCTYIIKOB H
OLIEHKHM MX BO3MOJKHBIX ITOCIIEACTBUM ISl OKPYXKAIOLIEH CpEMbI;

OCO3HaHUe TN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPH H3YYEHWH OWOJIOTUM 3HAHUS W YMEHHS IpH
pelieHrur npo0seM, CBI3aHHBIX C PallMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOTI0OICHIE TTPABIIT IOBEICHHUS
B MPUPOJIEC, HAMPABICHHBIX HA COXPAHEHHWE PABHOBECHUS B SKOCHUCTEMAaX, OXPaHY BHJIOB, SKOCHCTEM,
ouocdepsl);

AKTUBHOE HENPUATHE NCWCTBUM, MPUHOCSAIIMX BpEI OKPYXKAIOIIEH NPUPOJHOW Cpelne, YMEHHUE
MPOTHO3UPOBATh HEONATONMPHUATHBIE HSKOJOTHYECKHE TIOCIECACTBHUS MNPEANPHHUMAEMbIX JEUCTBUNA W
NpeaoTBpaniaTh Ux;



HAJIMYME PAa3BUTOIO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJIOIMYECKON KYJIBTYpHl, OIBITA ACATEIbHOCTH
HKOJIOTHYECKOM HaNpaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MU B NIO3HABATEIBbHON, KOMMYHUKATUBHOM
U COLMANbHOM NpPaKTUKE, TOTOBHOCTM K YYacTHIO B IPAKTHYECKOM JEATEIBHOCTU SKOJIOTMYECKOM
HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
00I11€CTBEHHOHN NPAKTUKH, OCHOBAHHOT'O HA JTMAJIOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B IIOJIMKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M UMTATEJIbCKOM KYJIBTYPbl KaK CpPEACTBA B3aWMOJAECUCTBUS MEXIY
JIOJbMU U NT0O3HAHUS MUPA;

HOHUMaHMe crietUupUKU OMOJIOIUN KaK HayKH, OCO3HAHUA €€ poiu B (JOPMHUPOBAHUHU PALlMOHATIBHOTIO
HaY4YHOT'O MBIIIJICHHS, CO3/IaHUM LIEJOCTHOIO NPEACTaBICHUs 00 OKpYXKalolleM MHUpPE KaK O EIMHCTBE
OpUPOJBI, 4YeJIOBEKa M OOIIecTBa, B IMO3HAHWM TPHPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHHH Hpodiem
COXpaHEHHUsI IPUPOJAHOIO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH I COBPEMEHHOH LUBWIM3ALMU: 00ECHeueHHs HOBOTO
YPOBHSI pPa3BUTUSI MEAMLIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pellaTh PecypCHbIe
npoOaeMbl pa3BUTHS 4YEIOBEYECTBA, MOUCKA MyTeH BBIXOAA M3 INIOOAIBHBIX SKOJOTHYECKUX HpoOiIeM U
oOecnieueHus nepexoja K yCTOMYMBOMY Pa3BUTHIO, pallMOHAIbHOMY HCIIOJIb30BAHUIO IIPUPOJIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIESAX MOBBILICHUS OOIIEH KyJIbTYpHl,
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKLMOHAIBHON I'PaMOTHOCTH 00y4aroLuxcs,
dbopmupyeMoii Tpy N3ydeHUH OHOIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJydaeMble 3HAHMs JJs aHalu3a U OOBSACHEHMs SIBICHUM OKpYXalollero Mupa Hu
IPOMCXOJAIINX B HEM U3MEHEHUH, YMEHHE JieJlaTh 00OCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HaY4HBIX (DaKTOB
Y UMEIOIIMXCS JAHHBIX C IIEJIbIO MOIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OWOJIOTMYECKUE 3HAaHUS Ul pEIIeHus MpoOJieM B
peabHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHHWE LIEHHOCTH HAay4YHOH JAEATEIbHOCTH, TOTOBHOCTb OCYILECTBJISTh IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITENIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHHI0O U CaMOOOpa30BaHHIO, K AKTHUBHOMY
MOJY4YEHHUIO HOBBIX 3HAHUH 10 OMOJIOTUH B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMMU.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro npenMera «broiaorusy BKIIOYal0T: 3HAUUMBbIE JIJIS
dbopMHUpPOBaHUST MHUPOBO33PEHUST OOYUAIONIUXCS MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayIHbIe
MOHSTHSI, OTPAXKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEIU(PUKY METOJO0B MO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHs, SIBJICHUE, MPOIlecC, CUCTeMa, HAyYHBIH (akT,
IOPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HCCIelA0BaHNne, HaOII0eHHe, HU3MEpEeHHe,
9KCIIEPUMEHT U JIpyTue); YHHUBEpcalbHble y4yeOHblEe MAeicTBUS (MO3HaBaTelbHblE, KOMMYHUKAaTHBHBIE,
peryIaTUBHEIE), obOecrneuuBarone (HopMUpOBaHHE (PYHKIIMOHATHHOH T'PAMOTHOCTH U COIHAIBLHOM
KOMIIETEHIINH o0ydJaromuxcs; CIIOCOOHOCTb o0yJaromuxcs HCII0JIb30BATh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHMS W  yHHUBEpCalbHble YydeOHble JIeHWCTBUA B
ITO3HABATEJILHON U COLMAIBHON MTPAKTHKE.

B pesynbrare n3ydeHuss OMOJIOTMM Ha YPOBHE cpelHero oodumiero oOpa3oBaHUs Y 00YyYaromerocs
Oynyt chopMmupoBaHBl [O3HABAaTEIbHBIE YHHUBEpCAlIbHbIE Y4eOHBIC JIEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCalibHble Y4yeOHble ACWCTBUS, PEryJISTUBHbIE YHUBEpPCAJIbHbIE YyueOHbIE JEHCTBUS, COBMECTHAast
JeSITEIbHOCTD.

MertarnpeMeTHbIE pe3yNbTaThl OCBOEHHUS MPOTpaMMbl CPEIHEro o0mero oOpa30BaHUS JOJKHBI
OTpaXKaTh:



OBJaieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TCHCTBHA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCMOJIb30BaTh IIPU OCBOCHHMM 3HAHUM MNPHEMBI JIOTMYECKOTO MBINUIEHUS (AaHanM3a, CUHTE3a,
CpaBHEHMs, Kiaccu(uKaiuu, o0OOIIEHHUs), PACKPBHIBATh CMBICT OMOJOTMYECKHX MOHSATHHA (BBIACTATH HX
XapaKTepHbIE PU3HAKU, YCTAHABIMBATH CBSI3U C JPYTUMH MMOHITHUIMH ),

ONpeNeNATh LEeNU JESATEeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUM HX JIOCTUKEHUS, COOTHOCHUTH
pe3yibTaThl AEATEIbHOCTH C IOCTABJICHHBIMH LIEJISMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS J1s1 OObSICHEHHS (DAKTOB U SIBIICHHUM KUBOW PUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKICHHS (MHIYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTHU Y IPOTUBOPEUUS B pACCMAaTPUBAEMBIX SIBIICHUSX, (OPMYJIHPOBATh BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MO/IEIbHBIE CPE/ICTBA /ISl IPEACTABIECHUS CYLIECTBEHHBIX CBsI3€i U OTHOILIEHUI B
U3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUMI Pa3HOTO POJa, BBIIBICHHBIX B Pa3IMYHBIX
UH(POPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pELICHHUs MpoOJieMbl € Y4YETOM aHajaM3a HMMEIOLUXCA MaTepUabHBIX U
HeMaTepUaibHbIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISM, OLEHHBATH
PHUCKHU NOCIEACTBUN JEATENBHOCTH;

KOOPJMHUPOBATh U BBITIOIHATH PaObOTy B YCIOBHSX PEATBHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NIPH PEILICHUH XKU3HEHHBIX IPOOIEeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIa/IETh HABBIKAMU YUEOHO-UCCIIE0BATEILCKOM U MPOEKTHON JI€ATEIbHOCTH, HABbIKAMH PAa3pELICHUS
po6JeM, CoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOMCKY METOAOB PELICHMs MPaKTUUYECKUX
3aJa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJBI JEATEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHMsI, €r0 MHTEPIpETaIIH,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B YYEOHBIX CHUTyalUsX, B TOM 4YHCIE TPU CO3JaHUHM YYEOHBIX H
COLMAJIbHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIN TUI MBIIICHHS, BIJ€Th HAYYHOH TEPMUHOJIOTHEN, KIFOUEBBIMU MTOHATHIMU
U METOJIaMH;

CTaBUTh U (POpPMyYNIHpOBaTh COOCTBEHHbBIE 3aJauu B 0Opa30BaTEIbHOW JESITENBHOCTH U YKM3HEHHBIX
CUTYalHsAX;

BBISIBJISATh TPUYMHHO-CIIEICTBEHHBIE CBA3M W aKTYaJlM3UpOBaTh 3a/ady, BBIIBUraTh THIIOTE3Y €€
pelIeHus, HaXOAWTh AapPTyMEHTHI I JIOKa3aTelbCTBAa CBOMX YTBEPXKICHWH, 3a1aBaTh MMapaMeTpel U
KPUTEPHH PEUICHUS;

aHaAJTM3UPOBATh IOJIYYEHHBIE B XOJI€ PELICHMs 3aJaud pPe3yJbTaTbl, KPUTHYECKH OLEHHBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLEHUBATH IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh  ILI€JICHANpPABICHHBIH IOUCK TEepeHoca CpPeACTB U CIOcoOOB  JEHCTBUS B
npodeCCHOHATILHYIO Cpeay;

YMEThb MEPEHOCUTh 3HAHUS B 03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJICH, TpenjiaraTb OPUTHHAIBHBIC MOAXOJBl W PEIICHUS, CTABUTH MPOOJIEMBI U
3aJauu, JIOMyCKaloI1e albTepHATUBHBIE PELICHHUS.

3) padora ¢ nnpopmanmeii:

OpUEHTUPOBATLCSA B Pa3IMYHBIX MCTOYHHMKAX HMH(OpManuu (TeKCTe y4eOHOro mocoOus, Hay4dHO-
MOITYJISIPHOM JTUTEpaType, OMOIOTHYECKUAX CIOBAapsIX W CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanmu3upoBaTh WHGOPMALMIO DPA3IUYHBIX BHIOB U (OpM MpencTaBieHUs, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;



(dbopMynHpoBaTH 3apockl M NPUMEHSTh Pa3IMYHbIE METOIbI NMPU MOUCKE U O0TOOpe OMOJIOTHYECKON
uH(pOpMaIliK, HEOOXOAUMOI JIJIS BBITIOJIHEHUS yU4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HUCHOJNb30BaHUSA  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIBHYIO (HhOpMy MpencTaBieHUs] OMOIOTHYECKOW HH(pOpMaIu
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KauyecTBE CpeJCTBA IpU pabdore ¢ OMOJOorMueckoil MHpopMaruei:
IPUMEHATh XUMHUYECKUe, (GU3NYEeCKUe W MaTeMaTH4eCKUe 3HAKM M CHUMBOJIBI, (opMylibl, abOpeBuarypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIJIATHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAaHUS M 3aIUTHl MH(OpManuy, HWHPOPMAIMOHHOW O0€30macHOCTH
JUYHOCTH.

OgJiaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

1) o6menne:

OCYILIECTBIISITh KOMMYHHKAIlMd BO BceX cdepax KHU3HH, aKTUBHO y4aCTBOBAaTh B JHAJIOTE WU
JUCKYCCHM IO CYyLIeCTBY OOCyXJaeMoW TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHHS
OTHOCHUTEJIBHO BBINOJIHEHUS Ipe/ylaraeMoil 3ajJaud, y4uThIBaTh MHTEPEChl M COIVIACOBAHHOCTH MO3ULUI
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHWS, IOHUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
IPENOCHIIOK BOZHUKHOBEHUS KOH(DIMKTHBIX CUTYalluid, YMETh CMSTYaTh KOH(IUKTHI M BECTH IIEPETOBOPEI;

BJIAJICTh Pa3INYHBIMU CIIOCOOAMH OOLIEHHS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIIOJEH,
HPOSIBIIATh YBaKUTEIBHOE OTHOIIEHHE K COOECeHUKY M B KOPpPEKTHOH ¢opme (opMynHpoBaTh CBOU
BO3PAXKCHHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM M MHIMBHYaJIbHOH pabOThl NpPU PELICHUU
Ouonornyeckoii  mpoOieMbl, O0OOCHOBBIBATH  HEOOXOAWMOCTH  MPUMEHEHHS  TPYIIOBBIX  (GOpM
B3aWMO/ICHCTBHS NIPU PELICHUN YIeOHOH! 3a1auu;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JAEUCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
KaXJI0T0 WwieHa KOJUIEKTUBA,;

NPUHUMATD IETTH COBMECTHOW NeSTEbHOCTH, OPTaHU30BBIBATh W KOOPJMHHUPOBATH NEHCTBUS 1O €€
JOCTHKEHUIO: COCTABIIATH TUTaH JEHCTBHIA, pacTIpeiesiTh POJIH C YIETOM MHEHHH YYaCTHHKOB, OOCYXKIATh
pe3yibTaThl COBMECTHOM paboTHI;

OLIEHMBATh KaueCTBO CBOEro BKJIaJa M KaXJOr0 YYacTHHKAa KOMaHAbI B OOLIMI pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJiarath HOBBIE MPOEKTHI, OIICHUBATh HJICH C MO3UIIMYA HOBU3HBI, OPUTHHAIBHOCTH, PAKTUIECKOM
3HaYMMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPATErMYecKoe IOBEACHUE B PA3JIMYHBIX CHUTYallUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OsJiaieHne YHUBEPCAIBLHBIMH PeryJissTUHBHBIMH el CTBUSIMU:

1) camoopranu3anmus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHHMS NPOOJeM M UX PEUICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BHIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHWI IIETIEBbIE W CMBICIOBBIC YCTAHOBKH B CBOWX JCHCTBHUSX
U MOCTYIKaX MO OTHOLIEHHIO K KUBOW MPUPOJE, CBOEMY 3[J0POBBIO U 3/J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JEATENHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(bopMyHpoBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHON eI TEIHPHOCTH U )KU3HEHHBIX CUTYAIIHsAX;

CaMOCTOSITENIFHO COCTaBJSITh IUIAH PEIICHWs MPOoOJIeMBbl C YYETOM HMMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeOYTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIupsATh pAMKH Y4eOHOTO TIpeMETa Ha OCHOBE JIMUHBIX MPEIMTOYTCHUN;



JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO M IMPOSBICHUIO HMIMPOKOH 3pYAMLUHU B pasHbIX 00JACTAX 3HAHUIA,
MOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIETIAM;

BJIAJCTh HABbIKAMM IIO3HABATENBHOM peQieKCuM Kak OCO3HAHUS COBEpLIAeMbIX JACHCTBUM u
MBICJIUTENBHBIX MPOLIECCOB, UX PE3yAbTATOB U OCHOBAHUMU, UCIOIB30BATh MPUEMBI pedIeKCUU sl OLICHKH
CHUTYyalll{, BBIOOpA BEPHOTO PEIICHHUS,

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHU)KECHHUIO;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJINA3€E PE3YJIBTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3ULMU APYrOro 4eI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3yapTaThl OCBOEHUS COJEpKaHus yuyeOHoro npenmera «buonorus» Ha yriryoaéHHOM
YPOBHE OpHEHTUpPOBaHbI Ha obecredeHue MpopuiIbHOro oOyueHus oOyuaromuxcss Ouonoruu. OHu
BKJIIOYAIOT: crielupuyeckue st OMOJI0rMy HaydHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBHUI IO OCBOEHHUIO,
UHTEPIIPETAllUU U NPEoOpa30BaHUIO 3HAHMM, BUJABI JEATEIbHOCTU 110 IOJYYEHHIO HOBBIX 3HAHUN U MX
IPUMEHEHHUIO B pPAa3jMYHBIX Y4YEOHBIX, a TAaKKE B pEaJbHbIX JXU3HEHHBIX cUTyanusx. I[IpenmerHbie
pE3yJIbTaThl IIPEICTABICHBI 110 TOJaM U3y4EHUS.

[IpenmerHble pe3yibTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» B 10 Knacce TOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U poJId OHUOJOTMM B CHUCTEME €CTECTBEHHBIX HAayK, B
(GOpMHPOBAHNN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPO/BI U PELIEHUU Ipodiaem
palMOHATIBHOTO MPUPOJONOIb30BaHUSA, O BKJIAJE POCCUUCKUX M 3apyOeXHbIX YYEHBIX B pa3BUTHE
OuoJIoruy;

BJIQJICHHE CHCTEMOM  OHMOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET: OCHOBOIOJArarolue
OMosIornYeckre TEPMHUHBI U IOHATUS (’KU3Hb, KJIETKA, OPraHu3M, MeTa00JIM3M, FOMEOCTa3, CaMOperyJIsAIys,
CaMOBOCIIPOM3BEJICHUE, HACIEJICTBEHHOCTh, W3MEHYMBOCTb, POCT M Ppa3BUTHE), OUOJOTHYECKUE TEOPHH
(xnerounas teopusa T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopust HacaeACTBEHHOCTH T.
Moprana), yuenus (H. . BaBuiosa — o neHTpax MHOroo0pasus U IpOUCX0XK/IEHUS KYJIbTYPHBIX PaCTEHUN),
3aKOHBI (€AMHO00pa3usi MOTOMKOB IE€PBOrO MOKOJEHHUS, PACIICIUIEHUS, YUCTOTHl raMeT, HEe3aBUCHMOTO
HacsenoBanus I'. MeHaens, roMoaorn4eckux psaoB B HacieAcTBeHHON u3meHunsBoctd H. WM. Basuiosa),
MPUHLIUIBI (KOMIIJIEMEHTapHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4yHOTO TIIO3HAHHUS, MWCIOJNb3yeMbIX B OHOJIOIMYECKUX
HCCJIEIOBAaHMSIX KHUBBIX 00BEKTOB (OMHCAaHNE, U3MEPEHUE, HAOII0JeHIE, SKCIIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHBbIE IPU3HAKU: BHPYCOB, KIETOK MPOKAPHUOT U 3YKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX U
YelloBeKa, CTPOCHUS OpPraHOB M CHUCTEM OpraHOB pacTeHUll, KUBOTHBIX, YEJIOBEKa, IPOIECCOB
KU3ZHEJEATENIbHOCTH, MPOTEKAIOIIMX B OPraHM3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOIMYECKUX
npoleccoB: OOMeHa BemecTB (MeTadoIM3M), MpPEBpallleHUs] SHEPruH, OpOXKEeHHs, aBTOTPOPHOrO MU
reTepoTpoHOro THUIIOB MNHUTaHHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa,
SMOpHOreHe3a, MOCTAIMOPUOHAIBHOTO PAa3BUTHS, PAa3MHOKEHUS, WHIMBUAYAJIBHOTO DPAa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHSI T€HOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBSI3U MEXIY OpPraHOMIAMU KIETKM W UX (QYHKLUUSMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEeH U UX QYHKIUAMH, MEX/y OpraHaMHi U CUCTEMaMH OPTaHOB Y PaCTeHUH, )KUBOTHBIX U



YenoBeKa U UX (YHKIUSMH, MEXKIYy CHCTEMaMH OpPraHOB M MX (QYHKUUSAMH, MEXKIy dTarmaMu oOMeHa
BEIIIECTB, ATallaMH KJIETOYHOrO IMKJIAa W >KU3HEHHBIX LMKIOB OPraHU3MOB, 3TalaMyd SMOPHOHAIBHOTO
Pa3BUTHSA, TCHOTUIIOM U (DEHOTUTIOM, (EHOTHIIOM U (PaKTOpaMu Cpebl OOMTaHUS;

YMEHHE BBIABIIATH OTIIMYUTENBHBIE IPU3HAKU JKUBBIX CHCTEM, B TOM YHCJI€ PACTCHHMH, )KUBOTHBIX U
YEJI0BEKA;

YMEHHUE UCTIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY
JUIS IOKA3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYILI;

yMEHUE pellaTh OWOJOTMYeCKUe 3alauyd, BBIABIATH I[PUUYUHHO-CIEACTBEHHBIE CBS3U MEXAY
UCCJIEyEMbIMU OMOJOTMYECKMMH IPOLECCAMU U SIBJICHMSIMM, JI€JaTh BBIBOJBI M IPOTHO3bI HA OCHOBAaHUU
MIOJIyYEHHBIX PE3Yy/bTATOB;

YMEHHUE BBIIOJHATH J1a0OpaTOpHble M MpPaKTHUYECKHe paboThl, cOOI0AATh MpaBwiia MpH pabore ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE BBIABHTaTh T'MIIOTE3BI, IPOBEPSITHh UX HKCIEPUMEHTAIBHBIMHA CPEACTBAMH, (DOPMYIUPYsI LIETb
UCCJIEJOBAHMSI, AaHAIIM3UPOBATh MOJYyUEHHBIE PE3YJIbTAThl U JI€J1aTh BHIBObI;

YMEHHUE y4acTBOBaTb B Y4eOHO-HCCIIEOBATENbCKOM paboTe 1Mo OMOJOTHM, SKOJOTMM M MEIULIMHE,
IPOBOJUMOM Ha 0a3e IIKOJIbHBIX HAYYHBIX OOLIECTB, U MYOJUYHO MPEACTaBIATh HOJIYUEHHBIE PE3YyIbTaThl
Ha YYEHUYECKUX KOH(EPEeHIHIX;

YMEHHME OLIEHHBATh 3TUYECKUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B o0nacTu OWUONOTMM U
MEAMLMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIpPaBIEHHOE W3MEHEHHE TI€HOMa U
CO3JIaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOpP Oynyuiei npodeccuoHanbHOM AEATENIbHOCTH B 00JIACTH
OMOJIOTHH, METULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEITLCKOTO XO3HCTBA, MUIEBON MPOMBIIUICHHOCTH,
yIIyOnsiTh  TIO3HABATENIbHBIA WHTEPEC, HANpPAaBICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccuu U NpoAoKEHHE OMOJIOrHUecKoro 00pa3oBaHus B OpraHU3alMsIX CPeJHEro NpodeccuoHaIbHOrO
U BBICILIEr0 00pa30BaHMUA.

[IpenmerHbie pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buonorus» B 11 Kaacce TOTHKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe U pPOJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B MO3HAHUM 3aKOHOB IMPUPOJIBI U
pPELIEeHUH SKOJOTMYECKHX MpoOJeM YeJIOBEUeCTBa, a TaKK€ B PELUIEHMH BOIPOCOB PpPalMOHAIBHOTO
IPUPOJIONOIL30BaHus, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPUPOE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTHH;

yYMEHHUE BIIaJIeTh CUCTEMOI OMOIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEJeSIeHUs] U TOHUMaHUe
CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJOTHYECKUX TEPMHHOB M TOHSTHHM (B, dKocucTtema, Ouocdepa),
Ouosoruueckre Teopuu (dBosonroHHas teopus Y. JlapBuHa, CUHTETHYECKasi TEOpUs 3BOJIOLUH), YUCHUS
(A. H. CeBepuoBa — o myTsax M HampapleHUsX 3Boitonuu, B.M. Bepuajnckoro — o 6uocdepe), 3aKoHBI
(remernueckoro paBHoBecus J[x. Xapau u B. BaiinGepra, 3apoasimueBoro cxoacrtsa K. M. bapa), npasuna
(vunumyma FO. JIubuxa, 3KOJIOrMYECKON HUpaMUIbl 3HEpPruM), rumnoresbl (rumoresa «vupa PHK» V.
I'unbepra);

YMEHHUE BIIAJIeTh OCHOBHBIMHM METOJAMU HAYYHOTO MO3HAHHUS, MCIOJIb3yEMbIMH B OHMOJIOTHYECKUX
UCCIIIOBAaHUAX JKHUBBIX OOBEKTOB M D3KOCHCTEM (OMNHMCaHUE, HW3MEpEeHHEe, HaOJI0JICHHE, HKCIIEPHUMEHT),
croco6aMH BBISIBJICHUS M OLIEHKH aHTPOIOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHE BBIJENATHh CYIIECTBEHHbIE MpPU3HAKU: BHUJOB, OHMOTEOIEHO30B, SKOCHUCTEM M Ouocdepsl,
CTaOWJIM3UPYIOIIETO, JBWXKYIIETO U pa3pbIBAIOIIET0 €CTECTBEHHOTO O0TOOpa, aIoNaTpU4YecKoro M
CHUMITaTPUYECKOTO BUI000pAa30BaHUS, BIMSHUS JBHXKYIIMX CHJI ABOJIOIUM HAa TeHO(QOH] MOMYJISIHNY,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOUTaHUs, YepeJOBaHMs HAIIPaBICHUN SBOJIIOLIMH, KPYTOBOPOTa
BEIIECTB U MMOTOKA SHEPTUH B 3KOCHUCTEMAX;

YMEHHME YCTAHABIIMBATh B3aMMOCBA3M MEXKIY IIPOLECCAMH D3BOJIOLUH, JBIKYLIUMH CHIAMHU
AHTPOIIOTreHe3a, KOMIOHEHTAMHU Pa3IMYHBIX SKOCHCTEM U MPUCTIOCOOTICHUAMHU K HUM OPTaHU3MOB;



YMEHHUE BBIBIATH OTIMUUTENbHBIC MPU3HAKH KUBBIX CHUCTEM, MPUCIOCOOICHHOCTh BUAOB K Cpeie
oOuTaHus, aOMOTUYECKUX U OHWOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3€H OpPraHW3MOB B
cooOu1ecTBax, aHTPOIIOT€HHBIX N3MEHEHHUH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLINE APTYMEHTHI, OMOJIOIrMUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY
JUIsL 1OKa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATHMUECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U
cpeapl OOWTaHMs, €IMHCTBA YEIOBEYECKHUX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOrooOpasusi BUIOB H
9KOCHUCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS IIPUPO/BI U YETIOBEUECTBA;

yMEHUE pellaTh OWOJOTMYeCKUe 3alauyd, BBIABIATH I[PUUYUHHO-CIEACTBEHHBIE CBS3U MEXAY
UCCJIEyEMbIMU OMOJOTUYECKMMH IPOLECCAMU U SIBJICHMSIMH, JEJaTh BBIBOJBI U IIPOrHO3bI HA OCHOBaHWUM
MIOJIyYEHHBIX PE3Yy/bTATOB;

YMEHHUE BBIIOJHATH J1a0OpAaTOpHbIE M NpPaKTUYECKHE paboThl, cOONIOAaTh MpaBuia MpH padore ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE BBIABHTaTh TMIIOTE3BI, IPOBEPSTh UX IKCIEPUMEHTAIBHBIMUA CPEACTBAMU, (pOpMyIupys Leib
MCCJIEJOBAHMSI, AaHAIM3UPOBATH IIOJyUYEHHBIE PE3YJIbTAThl U J1€7aTh BHIBOBI;

YMEHHUE y4acTBOBaTb B Y4eOHO-HCCIIEOBATENbCKOM paboTe 1Mo OMOJOTHM, SKOJOTMM M MEIULIMHE,
IPOBOIUMOM Ha 0a3e IIKOJIbHBIX HAYYHBIX OOLIECTB, U MYOJMYHO MPEACTABIATh HOJYUECHHBIE PE3YJIbTaThl
Ha YYEHUYECKUX KOH(EPEeHIHIX;

YMEHME OLICHUBATh I'MIIOTE3bl U TEOPHH O NMPOUCXOKICHUM KU3HU, YEIOBEKA U YEIOBEUECKUX pac, O
NPUYHHAX, TOCIEICTBHSX M CIIOCO0aX MpeloTBpaIleH s I100albHBIX U3MEHEHUH B Onochepe;

YMEHHUE OCYILECTBIJIATh OCO3HAHHBIN BBIOOp Oynyiied npodeccuoHaabHON AEATENbHOCTH B OOJIACTH
OMOJIOTHH, 3KOJOIMH, HPUPOAONOIb30BAHUS, MEIULMHBI, OMOTEXHOJIOTUH, ICUXOJOIMH, BETEpUHAPUH,
CEJIbCKOT'0 XO034HCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIIyOJIsATh [TO3HABATENIbHBIA MHTEPEC, HAPaBICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Tpodeccnn W MPOJOHKCHHE OMOJIOTHYSCKOr0 O0pa3oBaHUs B
OpraHu3alUsIX CPEAHEro NPOPEeCcCHOHATBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

Ne
/ HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI B Konrt- Ipakru-  DJEKTPOHHbIE (HppPOBLIE)
n/n r
cero pPOJIbHBIE  YeCKHe o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 5 1 Poccuiickan anekTpoHHan wkona (PIL)
HOJIOTHS KaK HayKa
YK https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (PILU)
2 JKuBbIE CUCTEMBI U UX U3YyUYECHUE 2 .
https://resh.edu.ru/subject/
Poccuiickan aneKkTpoHHas wkona (P3LL
3 Buomornsa xinerku 2 1 0.5 P i ( )
https://resh.edu.ru/subject/
Poccuiickan aneKTpoHHan wkona (PIL)
4 XUMHYeCKash OpraHu3alusl KICTKH 10 1 i
https://resh.edu.ru/subject/
5 C o 8 1 2 Poccuiickan anekTpoHHan wkona (PIL)
TPOECHHE U KIIUH KIETKH
p YHKIL https://resh.edu.ru/subject/
5 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 1 1 Poccuiickan anekTpoHHas wkona (P3LU)
KJIETKE https://resh.edu.ru/subject/
7 Hacnencreennas uagopManus 1 peaan3amus 9 05 Poccwiickas anekTpoHHas wkona (P3LU)
€€ B KJIETKE ' https://resh.edu.ru/subject/
. Poccuiickan anekTpoHHasnA Wwkona (PILWL)
8 JKusHeHHBIH MUK KIETKH 6 1 .
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHasnA Wwkona (PILWL)
9 Crpoenue u KIUH OPTaHHU3MOB 17 1 15
P byHKn p https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILU)
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1 1.5 ,
https://resh.edu.ru/subject/
11 I'eneTnka — HayKa O HaCJIE€ICTBEHHOCTH U 2 05 Poccuiickan anekTpoHHasnA Wwkona (PILW)
W3MEHYNBOCTH OPTAaHU3MOB ' https://resh.edu.ru/subject/
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 1 Poccuiickan anekTpoHHasn Wwkona (PILWL)




https://resh.edu.ru/subject/

Poccuiickan anekTpoHHan wkona (PILU)

13 3aKOHOMEPHOCTH U3MEHYHNBOCTHU 6 1
p https://resh.edu.ru/subject/
Poccuiickas anekTpoHHasa wkona (P3LL
14 I'enernka ueoBeka 3 0.5 P . ( )
https://resh.edu.ru/subject/
15 C 4 1 Poccuitckan anekTpoHHan wkona (PIL)
eJIEKIIHSI OpPraHn3MOB
1 P https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PIL)
16 Buorexnonorus u cuaTeTHYECKass OMOIOTUsI 4 .
https://resh.edu.ru/subject/
17 P 1 Poccuiickan anekTpoHHas wkona (PILW)
€3epBHOE BpeEMS
p p https://resh.edu.ru/subject/
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

Ne
/ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPaAMMBbI B Konurt- Mpakru-  DJeKTpPoHHbIE (IH(pPOBLIE) 00pazoBaTEIbLHbIE
n/n cero
POJIbHBIE = YeCKHe pecypcbl
padoThI padoThI
1 3apoxaeHUE U Pa3BUTHE HBOTIOIMOHHBIX 4 Poccuiickasa anekTpoHHas wkona (P3LL)
MIPEJICTABICHUIA B OMOJIOTHHU https://resh.edu.ru/subject/
9 M . 14 1 2 Poccuiickan aneKkTpoHHan wkona (PILL)
HKPOSBOJIIOLIUS U €€ PEe3YIbTaThl
p 1 pesy https://resh.edu.ru/subject/
3 M . 5 Poccuiickan aneKkTpoHHan wkona (PILW)
aKpOIBOJIIOIIUS U €€ Pe3yIbTaThl
p I pesy https://resh.edu.ru/subject/
Poccuiickan anekTpoHHaa wkona (PO
4 [TpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe 15 1 15 P ) ( )
https://resh.edu.ru/subject/
Poccuiickan aneKkTpoHHan wkona (PILW)
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTCHE3 10 1 1 )
https://resh.edu.ru/subject/
DKOJIOTHS — HayKa O B3aWMOOTHOIIEHUSIX .
Poccuiickan anekTpoHHan wkona (PILW)
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5 .
. . https://resh.edu.ru/subject/
OKpY>Karollen cpeon
5 0 6 9 15 Poccuiickan anekTpoHHan wkona (PILW)
TaHU3MbI U cpefa OONTaHUs .
p pea https://resh.edu.ru/subject/
8 5 . 9 05 Poccuiickan anekTpoHHan wkona (PILW)
KOJIOTHS BUJOB U MOMYISIIUN .
a o https://resh.edu.ru/subject/
9 DKOJIOrUs COOOIIECTB. DKOIOTHUYSCKIE 12 1 05 Poccuiickan aneKkTpoHHas wkona (PILW)
CHUCTEMBI ' https://resh.edu.ru/subject/
Poccuitckan anekTpoHHan wkona (PILL)
10 buocdepa — riobanbHas SKocucTEMa 6 .
https://resh.edu.ru/subject/
11 q 5 Poccuitckan anekTpoHHan wkona (PILL)
€JI0BEK M OKpY Karolias cpesa
py Hast cpen https://resh.edu.ru/subject/
12 PezepBHOE Bpemst 8 1
OBIIEE KOJIMYECTBO YACOB I10
i 102 5 1.5

I[TPOTPAMME



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacon
Jara
Ne KouT- MpakTu- DJ1eKTPOHHBIE HU(POBBIE
Tema ypoka usyue-
n/n Bcero = posbHBIE yeckKue o0pa3oBaTe/ibHbIE pecypchbl
HHUSA
padoThI padoThI

1 buonorus kak KOMIUIEKCHAasi HAyKa U KaK 4acTh 1 Poccuiickan anekTpoHHas wkona (P3LU)
COBPEMEHHOTO O0IIECTBa https://resh.edu.ru/subject/

- Poccuiickan anekTpoHHas wkona (P3LU)

2 JKuBEIE cCTEMBI M X CBOMCTBA 1 )

https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)

3 YpoBHEBas opraHu3anus )KUBbIX CUCTEM 1 )

https://resh.edu.ru/subject/

4 Hcropust OTKpBITUA U U3YYEHUS KIIETKH. 1 Poccuitckan aneKkTpoHHan wkona (PILW)
Knerounas Teopus https://resh.edu.ru/subject/

MeTo/1bl MOJNIEKYISIPHOM U KIIETOYHOH
o6uonorun. [Ipaktuueckas padbora «M3yuenue

5 METOJIOB KJICTOUHOU OMOJIOTHH 1 05 Poccuiickan anekTpoHHan wkona (PILWL)
(xpomarorpadusi, snexrpodopes, ' https://resh.edu.ru/subject/
muddepeHnranbHOe HEHTpU(YTUpOBaHHUE,

IT1IP)»
. Poccuiickan anekTpoHHan wkona (PILWL)

6 XUMHYECKUN COCTaB KICTKU 1 .

https://resh.edu.ru/subject/

v MuHepaibHbIE BELIECTBA KIIETKH, UX 1 Poccuiickan anekTpoHHan wkona (PILL)
Ouosorudeckas poib https://resh.edu.ru/subject/
Oprannueckue BEIecTBa KIETKH — OCJIKH. .

Poccuiickan anekTpoHHan wkona (PILL)

8 JlabopaTtopHas padota «OO0Hapy)eHHEe OCIKOB 1 0.5 )

N https://resh.edu.ru/subject/
C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIHIN
9 Croit b b 5 1 Poccuiickan anekTpoHHan wkona (PILL)
BOMCTBA, KJIAaCCU(DUKALIUA U KIIM OEJIKOB
’ & YHKIL https://resh.edu.ru/subject/
Poccuiickan aneKkTpoHHan wkona (PILU)

10 Oprannyueckue BEIeCTBa KIETKH — YTIICBOJIBI 1 .

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/

Poccuiickan aneKkTpoHHan wkona (PILL)

11 Opraanyeckye BEIISCTBA KICTKH — JIMITH B
p . A https://resh.edu.ru/subject/
Hyxkneunossie kucnorsl. [IHK u PHK.

12 Jlaboparopuas padota «/ccrnenoBanue 05 Poccuiickan aneKkTpoHHas wkona (P3LU)
HYKJIEMHOBBIX KMCJIOT, BBIIEIICHHBIX U3 KJIIETOK ' https://resh.edu.ru/subject/
Pa3IMYHBIX OPTAHU3MOBY

13 Crpoenue u pynkiuu ATO. Jlpyrue PoccuiicKkasn anekTpoHHas wkona (P3LU)
nykieosuarpudocharsr (HTD) https://resh.edu.ru/subject/

14 CexBenuponanue JIHK. MeToibl reHOMUKH, PoccuiicKas aneKTpoHHas wkona (P3LL)
TPAHCKPUIITOMUKHU, POTEOMUKHU https://resh.edu.ru/subject/

15 M - Poccuiickan anekTpoHHan wkona (PILW)

€TOJIBl CTPYKTYPHOI OHOJIOrUH
a PYKTYP https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)
16 Tunsl kietok. [IpokapuoTnueckas KieTka )
https://resh.edu.ru/subject/
CrtpoeHnue 3yKapuOTUYECKON KIIETKH. .
. Poccuiickan aneKkTpoHHan wkona (PILW)
17 [IpakTuueckas pabota «M3ydeHue cBONCTB 0.5 )
N https://resh.edu.ru/subject/
KJIETOYHOW MeMOpPaHbI»
18 n . Poccuiickan anekTpoHHan wkona (PILW)
OBEPXHOCTHBIM aImmapatT KJISTKU
P P https://resh.edu.ru/subject/
OnHomMeMOpaHHbBIE OPTaHOUIBI KIIETKH. .
19 n 6 " 05 Poccuiickan anekTpoHHan wkona (PILW)
akTH4eckas padora «M3ydenne qBUKEHUS .
p p yi a https://resh.edu.ru/subject/
LIUTOIUIa3MbI B PACTUTEIIbHBIX KIIETKAX)»
[TomyaBTOHOMHBIE OPTaHOUABI KIETKH:

20 MUTOXOHJIpUH, TUIacTU bl JlJabopaTopHas 05 Poccuiickan anekTpoHHas wkona (PILW)
pabora «lccnenoBanue mia3monusa u ' https://resh.edu.ru/subject/
JIETIIIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

Poccuiickan anekTpoHHas wkona (P3LU)

21 HememOpanHbie opraHou/Ibl KIETKU .

https://resh.edu.ru/subject/

29 C b Poccuiickan anekTpoHHan wkona (PILL)

TPOCHHE U KIIMH sapa
P YHKO AP https://resh.edu.ru/subject/
CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK .
Poccuiickan aneKkTpoHHan wkona (PILL)
23 aykapuort. JlabopaTopHas padora «3yuenue 0.5

CTPOCHUSA KIJIECTOK pa3JINMYHbIX OPTaHU3MOB»

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

AcCCHUMUIISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa

Poccuiickan anekTpoHHas wkona (P3LU)

24 BemecTB. JlabopaTopHas padora «3ydueHue
m Iz P p ya https://resh.edu.ru/subject/
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB (Ha
MIpUMEpE aMUIa3bl UM KaTajla3bl)»
DepMEHTAaTUBHBIA XapaKTep peaKuil
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas .
o5 6 " b 05 Poccuitckan aneKkTpoHHan wkona (PILL)
abota «M3yuenue pepMEeHTaTUBHOTO .
p i p https://resh.edu.ru/subject/
pacIIeIUIeHUs TIEPOKCUAA BOAOPOAA B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKAX)
Poccuiickan anekTpoHHas wkona (P3LU)
26 benku-akTuBaTOPHI M OCIKH-UHTHOUTOPHI )
https://resh.edu.ru/subject/
7 A i 5 Poccuitckan aneKkTpoHHaA wkona (PILL)
BTOTPO(HLII THII 0OMEHA BEIICCTB
P B https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)
28 doTocuHTE3 .
https://resh.edu.ru/subject/
XemocuHTtes. JlabopaTopnast pabota .
29 C b 05 Poccuiickan anekTpoHHan wkona (PILW)
«CpaBHeHHE MpoIecCOB (POTOCHHTE3A U .
P pont https://resh.edu.ru/subject/
XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Buibl OposkeHusl. .
Poccuiickan anekTpoHHas wkona (P3LU)
30 JlaboparopHast pabora «CpaBHEHHE MPOIIECCOB )
https://resh.edu.ru/subject/
OpOXKEHUS U JBIXaHUS»
31 A»poOHBIE OpraHU3MBbl. JTarbl Poccuiickas anekTpoHHas wkona (PILL)
SHEPreTHYeCcKoro ooMeHa https://resh.edu.ru/subject/
DHeprusi MeMOpPaHHOTO TPaJrueHTa TIPOTOHOB. .
. Poccuiickan anekTpoHHan wkona (PILL)
32 Cunte3 AT®: pabota nporoHHoit ATD- )
https://resh.edu.ru/subject/
CHHTAa3bI
Poccuiickan anekTpoHHan wkona (PILL)
33 Peakuun MaTpu4HOro CUHTE3a .
https://resh.edu.ru/subject/
. Poccuiickan anekTpoHHan wkona (PILL)
34 Tpanckpunuus — marpuusbiil cuare3 PHK )
https://resh.edu.ru/subject/
. Poccuiickan aneKkTpoHHan wkona (PILL)
35 Tpaucsiiust u e€ 3Tarnbl

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

KonupoBanue amunokucnot. Poias pubocom B

Poccuitckan aneKkTpoHHan wkona (PILL)

36
ouocuHTe3e Oenka https://resh.edu.ru/subject/

37 0 . Poccuiickan aneKkTpoHHas wkona (P3LU)

raHu3amnys TeHoMa y IPOKapHuoOT U YKapHOT
P I y HpoKap yKap https://resh.edu.ru/subject/

38 MonekynsapHble MEXaHU3MbI SKCITPECCUU I'€HOB Poccuitckan aneKkTpoHHan wkona (PILL)

Y DYKapuoT https://resh.edu.ru/subject/
Bupycbl — BHEKJIEeTOUHBIE ()OPMBI KU3HH U .
Poccuintckan anekTpoHHan wkona (PIL)

39 obnuratHeie apa3uThl. [IpakTuueckas pabora 0.5 )

https://resh.edu.ru/subject/
«Co31anue Mo BUPyCay

40 Bupycusbie 3a005eBanus 4eI0BeKa, KUBOTHBIX, Poccuiickan aneKkTpoHHana wkona (PILL)

pacTeHui https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)

41 HanorexHoioruu B OMOJIOTUH ¥ MEIUIIUHE .

https://resh.edu.ru/subject/

42 K . Poccuitckan aneKkTpoHHan wkona (PILL)

W3HEHHBINA [TUKJI KJICTKU
H https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
43 Matpuunsiii cunre3 JJHK
P A https://resh.edu.ru/subject/
Xpomocomel. JITaboparopHast padbota .
44 " 05 Poccuiickan anekTpoHHas wkona (P3LU)
«3ydenHne XpoMOCOM Ha T'OTOBBIX .
yi p https://resh.edu.ru/subject/
MHUKpOIIpernapaTax»
Poccuiickan anekTpoHHas wkona (P3LU)
45 Jlenenue KIETKH — MHUTO3 i
https://resh.edu.ru/subject/
Tunsl knetok. KaprokuHes v IUTOKUHES.

46 JlabopaTtopHas pabora «HabmrogeHne Mmuto3a B 05 Poccuiickas aneKkTpoHHas wkona (PILL)
KJIETKaX KOHYMKa KOpeIlKa JIyKa (Ha TOTOBBIX ' https://resh.edu.ru/subject/
MUKpOTpenaparax )»

47 p Poccuiickan anekTpoHHas wkona (P3LU)

EryJISIHS )KH3HEHHOTO ITUKJIA KIETOK
yA I https://resh.edu.ru/subject/
48 0 Poccuiickan anekTpoHHas wkona (P3LU)
raHu3M KakK €IUHOE IIeJI0e
p 8 1 https://resh.edu.ru/subject/
49 Tkanu pactenuit. JlaboparopHas pabora 05 Poccuiickan aneKkTpoHHas wkona (PILL)

«M3yueHne TKaHel pacTeHUI»

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

TkaHM )KUBOTHBIX U 4YesoBeka. JlaboparopHas

Poccuitckan aneKkTpoHHan wkona (PILL)

>0 pabota «M3ydeHne TKaHeH KUBOTHBIX) 0.5 https://resh.edu.ru/subject/
Opranbl. Cuctemsl opranoB. JlaboparopHas .
Poccuiickan anekTpoHHan wkona (PIL)
51 pabora «3ydyeHue opraHoB IBETKOBOTO 0.5 https://resh.edu.ru/subject/
pacTeHus»
Poccuitckan anekTpoHHan wkona (PIL)
52 Onopa Tena opranusmos https://resh.edu.ru/subject/
Poccuitckan anekTpoHHan wkona (PIL)
53 JIBHKEHHE OPraiy3MOoB https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
54 [Iuranue opraHu3MoB )
https://resh.edu.ru/subject/
55 [InTanue Mo3BOHOYHBIX JKMBOTHBIX. Poccuitckan aneKkTpoHHan wkona (PILW)
[TumeBapuTenbHas cucTemMa 4ejioBeKa https://resh.edu.ru/subjec/
Poccuiickan anekTpoHHan wkona (PILW)
56 JIpIxaHue opraHu3MoB )
https://resh.edu.ru/subject/
Poccuiickan aneKkTpoHHan wkona (PILW)
57 JIpIxaHne MMO3BOHOYHBIX JKMBOTHBIX M YEIOBEKa )
https://resh.edu.ru/subject/
58 TpaHCHOPT BELIECTB Y OPraHH3MOB Poccuiickas 3ﬂeKTp0HHa‘FI wkona (P3LL)
https://resh.edu.ru/subject/
59 KpoBeHocHas cucreMa 1mo3BOHOYHBIX Poccuiickan anekTpoHHan wkona (PILW)
’)KMBOTHBIX M Y€JIOBEKa https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILWL)
60 Beinenenne y opranusmos https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILL)
61 3amwTa y Opranu3Mos https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILL)
62 NMMyHHas cucTeMa 4enoBeKa https://resh.edu.ru/subject/
63 Pa3apakuMoCTh U peryisnus y OpraHu3sMoB Poccuiickasn 3/18KTDOHHa.H wkona (P3LL)
https://resh.edu.ru/subject/
64 ['ymopanibHas perysuus ¥ SHI0KpUHHAs Poccuitckas aneKkTpoHHas wkona (P3LL)
cucTeMa KUBOTHBIX U YeJIOBEKa https://resh.edu.ru/subject/
65 ®opMBI pa3MHOKEHHST OPTaHU3MOB Poccuiickan aneKkTpoHHas wkona (PILL)



https://resh.edu.ru/subjec/

https://resh.edu.ru/subject/

Poccuiickan aneKkTpoHHan wkona (PILL)

66 [TonoBoe pa3MHOXKEHHUE
p https://resh.edu.ru/subject/
. Poccuiickan aneKkTpoHHan wkona (PILU)

67 Meiio3 .

https://resh.edu.ru/subject/
I'ameTorenes. OOpazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHas pabota 05 Poccuiickan aneKkTpoHHan wkona (PILL)
«M3ydeHne cTpOeHUS NOJIOBBIX KJIETOK HA ' https://resh.edu.ru/subject/

TOTOBBIX MUKpOIpErapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — Poccuitckan afeKTpoHHan wkona (PILW)
OHTOI€HE3 https://resh.edu.ru/subject/

70 3akJagKa OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX Poccuitckas aneKkTpoHHas wkona (P3LL)
JINCTKOB https://resh.edu.ru/subject/

Poct u pa3zButue xuBoTHbIX. JlabopaTopHas .
Poccuitckan aneKkTpoHHana wkona (PILL)

71 pabota «BBIsSIBICHHE PU3HAKOB CXOJICTBA 0.5 .

. https://resh.edu.ru/subject/
3apOobIIeH TO3BOHOYHBIX )KHBOTHBIX
Pa3MHOkeHME U pa3BUTHE PACTEHU. .
Poccuiickan anekTpoHHas wkona (P3LU)

72 JlaGopatopHnas pabota «CTpoeHHEe OpraHoB 0.5 .

. https://resh.edu.ru/subject/
Pa3MHOKEHUSI BBICIITUX PACTEHUI

73 Hcropus ctaHOBIEHUS U pa3BUTUS T€HETUKH Poccuiickan anekTpoHHan wkona (PIL)
KakK HayKu https://resh.edu.ru/subject/
OCHOBHBIEC TOHITUS ¥ CUMBOJILI T€HETHKH. o . (P3LL)

OCCMIACKas 3NEKTPOHHaA WKOoNa

74 JlabopaTtopHas pabota «JIpo3zodua kax 0.5 P )

. https://resh.edu.ru/subject/
00BEKT FreHEeTHYECKUX HMCCICIOBAHMI»
3aKOHOMEPHOCTH HACJIEAOBAaHUS TPU3HAKOB.

75 MomnorubpuaHoe ckpemBanue. [IpakTudeckas 05 Poccuitckan anekTpoHHas wkona (P3LL)
pabora "M3ydeHue pe3ynbpTaToB ' https://resh.edu.ru/subject/
MOHOTHOPHUIHOTO CKpPEIIUBAHUS Y Ip030(ub!"

76 [{uTonmornyeckue OCHOBBI MOHOTHOPHUIHOTO Poccuiickan anekTpoHHas wkona (P3LU)
CKpENIBaHUS https://resh.edu.ru/subject/

77 Amnanusupytoiee ckpeuiupanue. Hermonnoe Poccuiickasn anekTpoHHas wkona (P3LL)

AOMUHHUPOBAHUC

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

JurubpuaHoe ckpemuBanue. [IpakTudeckas

Poccuiickan aneKkTpoHHan wkona (PILL)

78 abota «/3ydyeHue pe3yabTaToOB JUTHOPHIHOTO 0.5
p ya pesy A PHA https://resh.edu.ru/subject/
CKpEUIMBAHUA y APO30(UITB»

79 [{uTonornyeckue OCHOBBI TUTHOPHUTHOTO Poccuitckan anekTpoHHas wkona (P3LU)
CKpEIIMBAHUS https://resh.edu.ru/subject/

Poccuitckan anekTpoHHan wkona (PIL)

80 CueruieHHOe HacJIeI0BaHKE MMPU3HAKOB .

https://resh.edu.ru/subject/

81 X Poccuiickan anekTpoHHan wkona (PILU)

OMOCOMHas TEOpHS HACIIEACTBEHHOCTH
P p & https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
82 I'eneTuka moia .
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)

83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA .

https://resh.edu.ru/subject/

84 ['eneTnyeckuii KOHTPOJIb PA3BUTUS PACTCHUH, Poccuiickan aneKTpoHHan wkona (PILW)
’KUBOTHBIX U YeJI0BEKa https://resh.edu.ru/subject/

85 N3menunBocTh pu3HakoB. Buabl Poccuiickas anekTpoHHas wkona (P3LL)
W3MEHYUBOCTH https://resh.edu.ru/subject/

86 Mo Poccuitckan anekTpoHHan wkona (PILWL)

oanpuKaIMOHHAsS U3MCHINBOCTh
A H https://resh.edu.ru/subject/
BaprannoHHBIN psi ¥ BaprallMOHHAs KpHUBasl.
JlabopaTtopHas pabota «lccnenoBanue .
. . Poccuiickan anekTpoHHan wkona (PILW)
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 0.5 .
https://resh.edu.ru/subject/
W3MEHUYHUBOCTH. [locTpoeHre BaprualilmOHHOIO
psilia ¥ BapMallMOHHOW KPUBOW»

88 I'enoTunmueckas N3MEHYHNBOCTb. Poccuiickan anekTpoHHas wkona (P3LU)
KoMmOuHaTuBHAs N3MEHYUBOCTD https://resh.edu.ru/subject/
MyrtarmonHas ”3MeHUUBOCTh. [IpakTuueckas .

89 5 M b ( 05 Poccuiickan anekTpoHHanA WwKona (PILL)

abora «Myrtanuun 030(HITBI (Ha TOTOBBIX .
p yrauua y ip https://resh.edu.ru/subject/
MUKpOTpenaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIEcca. Poccuiickan aneKkTpoHHan wkona (PILL)
ONUTeHETHKA U YIIUTEHOMUKA https://resh.edu.ru/subject/

91 I'enetuka yenoseka. [IpakTuyeckas padbora 0.5 Poccuitckas aneKkTpoHHas wkona (P3LL)



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

«CocTaBiieHUE U aHAJIU3 POJIOCTIOBHOM

https://resh.edu.ru/subject/

Poccuiickan anekTpoHHan wkona (PILL)

92 MeToasl METUIIMHCKON T€HETUKH 1
A At https://resh.edu.ru/subject/
3HaueHne MEIUIIMHCKON TEHETUKHU B .
93 1 Poccuintckan anekTpoHHan wkona (PIL)
MPEJOTBPAIICHUH U JICUCHUH T€HETHUESCKUX
PEAOTED Hlv https://resh.edu.ru/subject/
3a00/1eBaHNH YeI0BEKa
OcHoBHbIE OHATHS cenekuuu. JlabopaTopHas .
94 6 " 1 05 Poccuiickan anekTpoHHan wkona (PIL)
abora «3yueHne cCOpToOB KyIbTYPHBIX .
p N yi p YIRTYP https://resh.edu.ru/subject/
pacTeHU# U MOPO/1 TIOMAIIHUX KUBOTHBIX)
Mertoapl CeNeKIMOHHOM paboTHI. .
95 a6 6 " 1 05 Poccuitckan aneKkTpoHHana wkona (PILL)
aboparopnas padora «3ydyenne MeToq0B .
patop p . ya A https://resh.edu.ru/subject/
CEJIEKIIUU PACTECHUIN»

96 JlocTHXKEHUS CeNEKIIMU PACTEHUM U )KUBOTHBIX. 1 Poccuitckasa aneKkTpoHHas wkona (P3LU)
[IpakTuueckas padora «IIpuBuBKa pacteHu» https://resh.edu.ru/subject/

97 CoxpaHeHue, U3y4YEeHUE U UCTI0Ib30BAHUE 1 Poccuiickan anekTpoHHas wkona (P3LL)
T€HETUYECKUX PECYPCOB https://resh.edu.ru/subject/
buoTexHoorus kak Hayka u OTpacib .

Poccuiickan anekTpoHHan wkona (PILW)

98 npou3BoJicTBa. [IpakTryeckas pabora 1 )

https://resh.edu.ru/subject/
«3yueHne 06beKTOB OMOTEXHOIOTUN

99 OCHOBHBIE HaNIPABJICHHUS] CAHTETUYECKOMN 1 Poccuiickan anekTpoHHan wkona (P3LL)
Oonosoruu https://resh.edu.ru/subject/

100 % 1 Poccuiickan anekTpoHHas wkona (P3LU)

OMOCOMHas ¥ T'eHHasl UHKCHEPHS
P P https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (PILLU

101 MenumuacKkue OMOTEXHOIOT NI 1 P . ( )

https://resh.edu.ru/subject/

102 PesepBHrlit ypok. [ToBTOpenue, 06001eHue, 1
CHCTEeMAaTH3alus 3HaHUH

OBHIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



https://resh.edu.ru/subject/

11 KIIACC

KoaudecTBO 9acoB

Ne Konr- Ipakru- Hata JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka usyue-
n/n Bcero  poabHble qyecKue - o0pa3oBaTejibHbIE PeCypchbl
padoTbI padoThbI
Poccuintckan anekTpoHHan wkona (PIL)
1 OpomonnonHas teopus Y. lapsuna 1 i
https://resh.edu.ru/subject/
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1 Poccuiickan anekTpoHHas wkona (P3LU)
HapBuny https://resh.edu.ru/subject/
3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1 Poccuiickas anekTpoHHasn wkona (PILU)
UCKYCCTBEHHBIH 0TOOp https://resh.edu.ru/subject/
4 dopMHUpOBaHNE CUHTETUYECKON TEOpUU 1 Poccuitckan aneKkTpoHHan wkona (PILW)
3BOIIOLIHU https://resh.edu.ru/subject/
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1 Poccuiickan anekTpoHHas wkona (P3LU)
MUKPOIBOIIOLNS U MAKPOIBOJIFOLUS https://resh.edu.ru/subject/
5 [TonmynAuus — syeMeHTapHas €IUHHALIA 1 Poccuiickas anekTpoHHas wkona (PILL)
3BOIIOIUHU https://resh.edu.ru/subject/
3akoH reHeTuueckoro pasHoBecus Jlx. Xapau,
7 B. BaiinOepra. JIaboparopHas pabota 1 0.5 Poccuiickan aneKkTpoHHas wkona (P3LU)
«BplIsBIEHUE U3MEHYUBOCTH Y 0COOEH OHOTO ' https://resh.edu.ru/subject/
BHAY»
Poccuitckan aneKkTpoHHan wkona (PILL)
8 DneMeHTapHbIe GaKTOPHI IBOITIOLUN 1 )
https://resh.edu.ru/subject/
9 Dddekt ocnoBarens. IhPexT OyTHUIOYHOTO 1 Poccuiickas aneKkTpoHHas wkosa (PILLU)
TOPJIBIIIKA https://resh.edu.ru/subject/
10 Murpauuu. M3o0aumuu nomymsimii: 1 Poccuiickan anekTpoHHas wkona (P3LU)
reorpaduyeckasi, OnoJorudecKas https://resh.edu.ru/subject/
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1 Poccuiickas anekTpoHHas wkona (P3LL)
(hakTop IBONIOIHH https://resh.edu.ru/subject/
12 TosoBoii 060p 1 Poccuiickan aneKkTpoHHan wkona (PILL)

https://resh.edu.ru/subject/




[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3yJibTar
MUKpO3BOJIONUH. JlaboparopHas paboTa

Poccuintckan anekTpoHHan wkona (PIL)

13 «M3ydenne apoMop(o30B ¥ MAKOATANITAIIAN Y 05 https://resh.edu.ru/subject/
pacTeHUH U KUBOTHBIX)»

[Tpumepsl pUCTIOCOOICHUH Y OpTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHYECKHUE,

14 OMOXMMHYECKHE, IIOBENEHUECKHUE. 05 Poccuitckan anekTpoHHan wkona (PIL)
JlabGopaTopHas padora «IIpucnocobnenus https://resh.edu.ru/subject/
OpPraHu3MOB M UX OTHOCHUTEJIbHAs
11EeTIECO00PA3HOCTh»

Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas .
15 pabota «CpaBHEHHE BUIOB 10 05 Poccuiickas QHEKTpOHHa‘Fl wkona (P3LU)
https://resh.edu.ru/subject/
MOp(}OTOrHuIecKOMYy KPUTEPHIO»

16 Crpykrypa BHIa Poccuiickas 3HEKTpOHHa.F| wkona (P3LL)

https://resh.edu.ru/subject/

17 BunoobpazoBanue kak pe3yabTaT Poccuitckan aneKkTpoHHas wkona (P3LL)
MHKPO3BOIIONA https://resh.edu.ru/subject/

Poccuiickan anekTpoHHas wkona (P3LU)

18 CBs13b MUKPOIBOJIIOIIMH U STTHIEMUOTIOTHN )

https://resh.edu.ru/subject/

19 MakposBontonus. [laneoHTonornyeckne METo bl Poccuitckan aneKkTpoHHan wkona (PILWL)
HW3YYEHHUS DBOJOLIUT https://resh.edu.ru/subject/

20 buoreorpaduyeckue MeToab! U3ydeHUs Poccuitckan aneKkTpoHHaa wkona (PILL)
3BOIIOIUU https://resh.edu.ru/subject/

21 OMOPHOJIOTHYECKUE U CPABHUTEIHHO- Poccuiickan anekTpoHHan wkona (PILWL)
MOP(OJIOTHIECKUE METOJIBI U3YUCHHS IBOJFOIIUN https://resh.edu.ru/subject/

99 MonekynsipHO-TeHETHUECKHE, OMOXUMHYECKHE U Poccuiickan anekTpoHHas wkona (P3LU)
MaTEMATUYECKUE METO/IbI N3YUEHHUS SBOOIINN https://resh.edu.ru/subject/

Poccuiickan anekTpoHHas wkona (P3LU)

23 OO111e 3aKOHOMEPHOCTH HBOJIIOLUH )

https://resh.edu.ru/subject/

24 AnantuBHas paaguanus. HepaBHOMEpHOCTh Poccuitckas aneKkTpoHHas wkona (P3LL)
TEMIIOB ABOIIOINU https://resh.edu.ru/subject/

25 Hay4nble THTIOTE3BI MPOUCXOXKACHUS KU3HU Ha Poccuitckan aneKkTpoHHan wkona (PILL)



https://resh.edu.ru/subject/

3emie

https://resh.edu.ru/subject/

,HOHay‘lHBIC IMPEACTABIICHUA O 3apOKACHUN

Poccuiickan anekTpoHHas wkona (P3LU)

26
JKU3HU https://resh.edu.ru/subject/
. Poccuitckan anekTpoHHan wkona (PIL)
27 OCHOBHBIE 3Talbl HEOPTaHUYECKOM IBOJIIOIUN i
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
28 ['unoTessl 3apoXKACHUS KU3HA .
https://resh.edu.ru/subject/
Uctopus 3emiin 1 METOABI €€ U3YUCHUS. .
Poccuiickan anekTpoHHas wkona (P3LU)
29 JlaboparopHas padota «3ydenue u onucanue 0.5 )
https://resh.edu.ru/subject/
HMCKOIIA€MbIX OCTAaTKOB JAPEBHUX OPTraHU3MOBY
. Poccuiickan anekTpoHHan wkona (PILW)
30 HauanbHbie 3Tanbl OpraHuyecKoi 3BOTFOLIMHI )
https://resh.edu.ru/subject/
31 5 Poccuiickan aneKkTpoHHana wkona (PILL)
BOJIFOLIUS DYKApHUOT )
1 yKap https://resh.edu.ru/subject/
OCHOBHBIE 3Tanbl YBOJIIOLMH PACTUTEIBLHOIO
30 mupa. [Ipaktuueckas padota «M3yuenue 05 Poccuiickas anekTpoHHas wkona (P3LL)
0COOEHHOCTEH CTPOCHHUSI PACTEHUH pPa3HbIX ' https://resh.edu.ru/subject/
OTJICTIOBY
Poccuiickan anekTpoHHas wkona (P3LU)
33 OCHOBHBIE 3Talbl HBOJIIOIUN KUBOTHOTO MUpPA .
https://resh.edu.ru/subject/
DBoroIus )KUBOTHBIX. [IpakTyeckas pabota .
. Poccuiickan anekTpoHHan wkona (PILWL)
34 «M3ydyeHue ocoOeHHOCTEN CTPOEHUS 0.5 .
https://resh.edu.ru/subject/
MMO3BOHOYHBIX KMBOTHBIX )
35 p 3 Poccuiickan anekTpoHHan wkona (PILWL)
a3BUTHE XKU3HU Ha 3eMJIe 110 3paM U IIepruoaaM .
p pHOA https://resh.edu.ru/subject/5/
36 MaccoBble BBIMUpPaHHSI — 3KOJIOTUYECKUE Poccuiickan anekTpoHHan wkona (PILL)
KPU3UCHI IIPOILIIOTO https://resh.edu.ru/subject/
37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO Poccuiickan anekTpoHHas wkona (P3LU)
0COOCHHOCTU https://resh.edu.ru/subject/
38 CoBpeMeHHast cucTemMa OpraHu4ecKoro Poccuiickasa anekTpoHHas wkona (P3LL)
MIPOLLIIOTO https://resh.edu.ru/subject/
39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI Poccuiickan aneKkTpoHHan wkona (PILL)



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

OpraHu3MOB

https://resh.edu.ru/subject/

Poccuiickan anekTpoHHas wkona (P3LU)

40 AHTpoIoIorus — HayKa O 4eJIOBEKE
p K https://resh.edu.ru/subject/
41 PazBuTue npeacraBieHuit 0 MPOUCXOKICHUN Poccuiickan aneKTpoHHan wkona (PILW)
YeJIOBeKa https://resh.edu.ru/subject/
MecTto yenoBeka B CUCTEME OPTaHUYECKOTO
4 mupa. Jlaboparopnas padora «M3ydeHue 05 Poccuiickas aneKkTpoHHas wkona (PILL)
0COOEHHOCTEH CTPOEHUS CKelleTa YeIOBEKa, ' https://resh.edu.ru/subject/
CBSI3aHHBIX C MPSIMOXOKICHUEM»
43 1 Poccuiickan anekTpoHHan wkona (PILW)
BHJKYIIIE CHJIbI aHTPOIIOTeHE3a
yi p https://resh.edu.ru/subject/
44 CooTHolIeHHEe OMOJOTMYECKUX U COLMAIBHBIX Poccuitckan aneKkTpoHHan wkona (PILW)
(haKTOpOB B aHTPOIIOTEHE3E https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)
45 OCHOBHBIE CTaAUU AHTPOIOTEHE3A .
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)
46 [TaneoreHernka u majIeoreHOMHUKA .
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)
47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA .
https://resh.edu.ru/subject/
Yenoseueckue pachl. [Ipaktuueckas padbota .
. Poccuiickan anekTpoHHan wkona (PILWL)
48 «M3ydeHne 3K0JIOTMUECKUX alalTalui 0.5 .
https://resh.edu.ru/subject/
YeJIOBEKAY
Poccuiickan anekTpoHHan wkona (PILL)
49 MexaucuunianHapHble METOAbl aHTPOIIOJIOTUN )
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILL)
50 3apoxaeHUE U pa3BUTHE HKOJIOTUU .
https://resh.edu.ru/subject/
Metonst skonorun. JlabopaTtopHast pabota .
Poccuiickan anekTpoHHan wkona (PILL)
51 «M3ydeHre MeToJ0B IKOJIOTHYECKUX 0.5 .
N https://resh.edu.ru/subject/
HCCIICAOBAHUI
. Poccuiickan aneKkTpoHHan wkona (PILL)
52 3HayeHNe KOJIOTMYSCKUX 3HAHUH JJIs1 YeJIOBEKa )
https://resh.edu.ru/subject/
53 Dxonorndeckue GakTopb Poccuitckan aneKkTpoHHan wkona (PILL)



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

https://resh.edu.ru/subject/

Abnornueckue GakTopsl. CBeT Kak
skosiornueckuii pakrop. JlaboparopHas pabora

Poccuiickan anekTpoHHas wkona (P3LU)

54 . 0.5
«BpIsBIIEHNE IPUCTIOCOOICHUI OPTaHU3MOB K https://resh.edu.ru/subject/
BJIMSIHUIO CBETa)»
AbuoTtndeckue aktopsl. Temmeparypa kak
55 skosiornueckuii pakrop. JlaboparopHas pabora 05 Poccuiickas anekTpoHHas wkona (P3LL)
«BpIsBIIEHNE IPUCTIOCOOICHUI OPTraHU3MOB K ' https://resh.edu.ru/subject/
BIIMSIHUIO TEMIIEPATyPhI»
AbGuoTtndeckue hakTophl. BiiaxxHOCTh Kak
56 aKojornueckuit pakrop. JlaboparopHas pabora 05 Poccuitckas aneKkTpoHHas wkona (P3LL)
«AHaTOMHYECKHE OCOOEHHOCTU PACTEHUH U3 ' https://resh.edu.ru/subject/
Pa3HBIX MECT OOUTAHUS
Poccuitckan aneKkTpoHHana wkona (PILL)
o7 Cpensl 0OuTaHUs OPraHU3MOB )
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
58 Buonornveckne puTMsl i
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas WwKkona (PILL)
59 Kuznennsie GopMbl OpraHU3MOB )
https://resh.edu.ru/subject/
Poccuiickan aneKkTpoHHas wkona (PILLU
60 bruotnueckue hakTopsl P ) (PSLL)
https://resh.edu.ru/subject/
61 3HaueHre OMOTHYECKUX B3aUMOJICHCTBUI JIJIs Poccuiickan anekTpoHHas WwKkona (PILL)
CYIIIECTBOBAHUS OPTAaHU3MOB B Cpejie OOUTaHUS https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
62 DKOJIOTUIECKHE XaPAKTEPUCTUKU TOIYIISIIHH )
https://resh.edu.ru/subject/
OcHOBHBIE TOKA3aTENN MOMYJISALNN: .
Poccuiickan anekTpoHHas wkona (P3LU)
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U TTOJIOBAs .
https://resh.edu.ru/subject/
CTPYKTYpa
OcHOBHBIE TOKA3aTENN MOMYJISLNN: .
64 OSKIAEMOC Poccuiickan anekTpoHHas wkona (P3LU)
JIaEMOCTh, IIPUPOCT, TEMII POCTa .
P - IPAPOCT, p ’ https://resh.edu.ru/subject/
CMEPTHOCTb, MUTpAlluU
65 DKOJIOTHYECKasi CTPYKTYypa MOMYJISIUN Poccuiickan aneKkTpoHHas wkona (PILL)



https://resh.edu.ru/subject/

https://resh.edu.ru/subject/

Poccuitckan anekTpoHHan wkona (PILU)

66 MHAMUKAa TONYJISIUU U €€ PeryIsius
A yIe peryJiAt https://resh.edu.ru/subject/

67 Kpussle pocTa 4uCICHHOCTH MOMYJISLUH. Poccuiickasa anekTpoHHas wkona (P3LLU)
Kpusble BbKUBaHUS https://resh.edu.ru/subject/
DkoJiornyeckast HuIa Buzaa. Jlaboparopnast .

. Poccuiickan anekTpoHHas wkona (P3LU)

68 pabora «IIpucnocoOneHus: ceMsiH pacTeHUH K 0.5 )

https://resh.edu.ru/subject/
pacceseHUIo

69 B . Poccuitckan aneKkTpoHHana wkona (PILL)

HJI KaK CHCTEMa IOMYJIIIuM
a yn https://resh.edu.ru/subject/
20 3aKOHOMEPHOCTH MOBEACHUS U MUTpAIUi Poccuitckan aneKkTpoHHan wkona (PILW)
’KUBOTHBIX https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)
71 Co00111€CTBO OpPraHu3MOB — OHOIICHO3 .
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)

72 DKocHCcTeMa KaK OTKphITasi CUCTEMa )

https://resh.edu.ru/subject/

73 KpyroBopot BemecTB 1 MOTOK 3HEPTHUH B Poccuitckan aneKkTpoHHan wkona (PILL)
IKOCHUCTEME https://resh.edu.ru/subject/

Poccuiickan anekTpoHHan wkona (PIL)
74 OCHOBHBIC TIOKa3aTEIN YIKOCUCTEMBI )

https://resh.edu.ru/subject/

Poccuiickan anekTpoHHan wkona (PILW)

75 DKOJIOTHYECKUE TUPAMU/IbI )

https://resh.edu.ru/subject/

76 " 5 Poccuiickan anekTpoHHan wkona (PILL)

3MEHEHHUS COOOIIECTB — CYKIIECCUU
B YK https://resh.edu.ru/subject/

77 [IpupoiHBIE S5KOCUCTEMBI. DKOCUCTEMBI O3€p U Poccuiickan anekTpoHHas wkona (P3LLU)
peK. DKOCUCTEMBI MOPEN U OKEAHOB https://resh.edu.ru/subject/

78 [IpupoHbIE 5KOCUCTEMBL. DKOCUCTEMBI TYHAP, Poccuiickas anekTpoHHas wkona (P3LL)
JIECOB, CTEMEM, TyCThIHb https://resh.edu.ru/subjec/

Poccuiickan anekTpoHHas wkona (P3LU)

79 AHTPOTIOTEHHBIE YKOCUCTEMBI )

https://resh.edu.ru/subject/

80 Ypboakocucremsl. [IpakTudeckast pabora 05 Poccuiickasa anekTpoHHas wkona (P3LL)

«3yuenne u onucanue ypoosKOCUCTEMBI»

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subjec/

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX

Poccuiickan anekTpoHHan wkona (PIL)

81
B3aUMO/ICVCTBUI OPraHU3MOB B 3KOCUCTEMAX https://resh.edu.ru/subject/
MexaHu3Mbl BO3JCHCTBUS 3arPSI3HEHUIN Pa3HbIX .

Poccuiickan anekTpoHHas wkona (P3LU)

82 TUTIOB Ha CyOOpraHN3MEHHOM, OPTraHU3MEHHOM, )

https://resh.edu.ru/subject/
MONYJISILIMOHHOM U SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapuast 0601049Ka Poccuiickas aneKkTpoHHas wkona (PILL)
SeMitn https://resh.edu.ru/subject/
Poccuiickan aneKTpoHHan wkona (PIL
84 VYuenue B. . Bepnajackoro o 6uochepe P ) ( )
https://resh.edu.ru/subject/
Poccuiickan anekTpoHHan wkona (PILW)

85 3aKOHOMEPHOCTH CYyILIeCTBOBaHUs 6rochepsl )

https://resh.edu.ru/subject/

86 KpyroBopoTsl BemecTB 1 OMOre0XMMHYECKHEe Poccuitckan aneKkTpoHHan wkona (PILW)
IIUKJIIBI https://resh.edu.ru/subject/

87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI Poccuitckan aneKkTpoHHan wkona (PILL)
cylmu https://resh.edu.ru/subject/

. Poccuiickan anekTpoHHas wkona (P3LU)

88 YcroitunBocTh 6nocheps .

https://resh.edu.ru/subject/
Poccuiickan anekTpoHHas wkona (P3LU)
89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI X
https://resh.edu.ru/subject/
. Poccuiickan anekTpoHHan wkona (PILW)

90 BosneticTBue uenoBeka Ha 6uochepy .

https://resh.edu.ru/subject/

01 AHTpOIIOT€HHOE BO3JECHCTBHE HA PACTUTEIIbHBIN Poccuiickasa anekTpoHHas wkona (P3LU)
Y )KUBOTHBIN MUP https://resh.edu.ru/subject/

92 0 Poccuiickan anekTpoHHas wkona (P3LU)

XpaHa IPUPOIEI
P PHPOA https://resh.edu.ru/subject/

93 OCHOBHBIE NPUHIIUIBI YCTOMUHUBOTO PAa3BUTHUS Poccuitckan aneKkTpoHHas wkona (P3LL)
YeII0BEYECTBA U IPUPOIBI https://resh.edu.ru/subject/
PannonansHO€ NIpUpoAOIIONB30BaHUE U .

Poccuiickan anekTpoHHan wkona (PILL)

94 COXpaHEHHE OMOJIOTUYECKOTO pa3HO0Opa3us )

https://resh.edu.ru/subject
3emim
95 O6006mmenue mo Teme «MHUKPOIBOTIONHUS U €€ Bubnnoteka LLOK https://m.edsoo.ru/.

pe3yabTaThD»




O6006mmenue o Teme «MaKpoIBOTIOIUS U €

Bubnunoteka LLOK https://m.edsoo.ru/.

96 1
pe3yabTaThD»

97 O606menue o reme «IIporcxoxaeHue u 1 Bubnunoteka LLOK https://m.edsoo.ru/.
pa3BUTHE )XKU3HU Ha 3emiiey

08 O606mmenue o teme «IIporcxoxaeHue 1 Bubnunoteka LLOK https://m.edsoo.ru/.
YEJIOBEKa — aHTPOTIOTEHE3)

99 O060061IeHne o TeMe «IKOJIOTHS — HayKa O 1 Bubnunoteka LLOK https://m.edsoo.ru/.
B3aMMOOTHOIIEHUSAX OPTraHU3MOBY

100 O06006mmenue mo Teme «OpraHu3Mbl U cpeia 1 Bubnnoreka LIOK https://m.edsoo.ru/.
OoOHUTaHHS

101 O6o6meHI/fe 10 TeMe «IDKOJIOTHS BHIOB U 1 Bubnnoteka LLOK https://m.edsoo.ru/.
TIOTYJISILIHI

102 O606menue o Teme «brochepa — rmodanpHas 1 Bubnunoteka LIOK https://m.edsoo.ru/.
KOCHUCTEMa)

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10 xracc/ Aradonora U.b., Cusormnazos B.1., O01iecTBO ¢ OrpaHHUeHHOM

OTBETCTBEHHOCTHIO «[[PODA»;

METOAUYECKHUE MATEPUAJIbI IJISA YYUTEJIA

* buosorus, 10 knacc/ Boicoukas JI.B., Ipimumn I''M., PyBunckuii A.O. u apyrue; noa
peaakuueii llymuoro B.K., Ibimumna I'.M., AkunonepHoe o61mectBo «3gareabcTBo
«IIpocBemienue»

* buonorus, 10 xracc/ Aradonora U.b., Cuoriazos B.1., O01iecTBO ¢ OrpaHHYeHHOM
OTBETCTBEHHOCTHIO «[[PODA»;

* buonorus. 10 knacc: moypounsie miiansl o yueOnuky / Aragonosa U.b., CuBornazos B.U1 aBt./cocrT.

T.W. Yaiika.
3. KonrtponsHo-m3mMeputensabie Mmarepuansl. buonorus: / coct. H.IL. Tpoery6osa. — M.: BAKO,
4, EI'D. buonorus: remarndeckuii coopuuk 3amanuii/ mox pen. I'.C. Kanunosoit. — M.:

Hannonansnoe o6pazoBanue, 2022r. — 256 ¢. — (EI'D. ®UIIUN — mikoe).

S. MamonToB C.I'. buonorus: [Tocobue my1s moctynaromux B By3bl. — M., 1996.
6. Teiinop ., ['pun H., Crayr V. buomorus. T. 1 - 3. — M.: Mup, 1996.

7. buonorus. [IpoBepounsie TecTsl U 3aanus. 6-11 k. Bonrorpan «Yuunrens»
8. buonorusa. EI'D, Mocksa «9kcmo», 2018r.

9. I''A. Anenpiina, @.K. Anensmun «['eHeTrka B 3aga4ax», Mocksa «I['mo0yc»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://school-collection.edu.ru/) «Emunas komnekius [udposeix OOpasoBarebHbIX PecypcoBy.

2. http://www.fcior.edu.ru/

3. Di0C - eHTp JUCTAHIIMOHHOTO 00Pa30BaHUs.

4. www.km.ru/education - yueOHBIC MaTepHaibl U clioBapu Ha caiite «Kupuut u Medoauii»

http://schoolcollection.edu.ru/) «Eaunas komnekuus Lnppossix OOpazoBarenbHbIx Pecypcoy.

5. http://www.fcior.edu.ru/



http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.km.ru/education
http://schoolcollection.edu.ru/
http://www.fcior.edu.ru/

6. Di10C - IIEHTPIMCTAaHIIMOHHOTO00pa30BaHUSI.

7. www.km.ru/education - yueOHbIe MaTepHaiibl U clioBapH Ha caiite «Kupumt u Medoauiiy.

8. http://video.edu-lib.net - yueGusie dpumsmsr.http://school-collection.edu.ru/) «Eaunas KomeKmust

Hudposerx ObpazoBaTenbHBIX PecypcoBy.

9. http://www.fcior.edu.ru/

10. www.km.ru/education - yuaeGHbIc MaTepualbl U ciIoBapu Ha caiite «Kupuma u Medoauii».

11. http://video.edu-lib.net - yueGHbIe HIBEMBIL.

12. http://fcior.edu.ru/ ®depepanbHblii HEHTP HHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

13. http://school-collection.edu.ru/ Exnnast koyutekiius nuppoBbiX 00pa3oBaTeIbHBIX PECYPCOB.

14. http://www.ug.ru/ - OdurmansHeii cailT "YuuTensckoii razetol". Ha caiite mpeacraBieHbl HOBOCTH

O6paSOBaHI/I${, pacCMaTpuBarOTCA BOIIPOCHI BOCIIMTAHUA, COLIMAJIbHOM 3allIUThI, MCTOAUKHU 06y‘~IeHI/I${

15. Poccuiickas snektponHnas mkosa (POIII) https://resh.edu.ru/subject/5/

16.http://pedsovet.org/ - Bcepoccuiickuii HHTEPHET-IIEACOBET

17.bubarorexa ITOK https://m.edsoo.ru/ .



http://www.km.ru/education
http://video.edu-lib.net/
http://www.fcior.edu.ru/
http://www.km.ru/education
http://video.edu-lib.net/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.ug.ru/
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/




