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MHNOACHUTEJBHAASA 3AIINCKA B s S o e

[Ipu pa3zpaboTke mporpaMmbl MO OWUOJOTUHM TEOPETUUECKYIO OCHOBY JUIsS
ompeNieNIeHusT TOAX0M0B K (OopMUpOBaAHMUIO CoONEpk aHUS y4yeOHOro MpeaMera
«buonorus»  cocraBunM:  KoHuenrtyaiabHble nonoxkenus  PIOC  COO o
B3aUMOOOYCJIOBJICHHOCTH II€JIeH, COlepKaHusl, pe3yJIbTaTOB 00y4YeHHUs U TpeOOBaHUI
K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXXEHHUSI 00 OOIIMX NENSX W MPUHITUIAX,
XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSTHUE CUCTEMbBI CPETHETO 00111eT0 00pa30BaHuUs
B Poccuiickoii @enepainu, a Takxke MOJOKEHHs 0 crieuprKe OMoIoruu, e€ 3HaueHuu
B TO3HAaHUU >KUBOM TPUPOJALI U OOECIEUCHUH CYIIECTBOBAHUS YEIOBEUECKOTO
obmectBa. CoryacHO Ha3BaHHBIM TOJIOKEHHUSIM, OMNPEACIICHbl OCHOBHbBIC (DYHKIIUU
IporpaMMBbl TI0 OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma no Guosioruu MaéT MpeCTABICHUE O LeNsX, 00 oOIel cTpareruu
oOy4deHHMsi, BOCIIUTAHUSI U Pa3BUTHs OOYyYAIOIIUXCS CPEACTBAMU YUeOHOTO IMpeameTa
«buonorusy, onpenenseT o0s3arebHOE MPEIAMETHOE COACP)KAHHE, €ro CTPYKTYPY,
pacrpeieneHue 1o pas3ieliaM MU TeMaM, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh
U3y4YeHUsI Y4eOHOTO Marepuajia ¢ y4éTOM MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3eM, JIOTMKM 00pa3oBaTeIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00y4aronuxcs.

B mporpamme no 6uMoN0TMK TakKe YUUTHIBAIOTCA TPEOOBAaHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeIMETHbBIM ¢ TPEAMETHBIM pe3yibraraM OOyYeHUs B
(bOpMUPOBAaHIM OCHOBHBIX BHJOB y4eOHO-TIO3HABATENIbHON JEATEIHHOCTH/YUEeOHBIX
JeNCTBUM 00yUaroIIMXCs IO OCBOEHHUIO COIEpKAHUSI OMOJIOTUYECKOTr0 00pa3oBaHusl.

B mporpamme mo 6uonoruu (10—11 kmaccel, 0a30BBIM ypOBEHB) peaan30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B W3Y4YeHHHM OHWOJOruu, Onaromaps uyeMy B HeH
OpPOCMATPUBAETCS  HAMPABICHHOCTh HAa  Pa3BUTHUE  3HAHWUM, CBA3aHHBIX C
(dbopMUPOBaHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUSI, IICHHOCTHBIX OpUEHTAIUH
JUYHOCTHU, FIKOJIOTUYECKOTO MBIIUICHUS, PEJCTABICHHUH O 30pOBOM 00pa3e KU3HH U
OepeXHBIM OTHOIIICHHEM K OKpyXKarmieil mnpupomgHoit cpene. [loatomy Hapsmy c
M3y4YCHHEM 00111e0NOIOTHUECKIX TEOPUH, a TAK)KE 3HAHWUN O CTPOCHUH KUBBIX CUCTEM
PA3HOTO paHra U CyIIHOCTU OCHOBHBIX IIPOTEKAIOLIMX B HUX MPOLECCOB B IPOrpaMMe
mo OWONIOTHH YJAEJICHO BHHMAaHHE WCIONB30BAHUIO TMONYYCHHBIX 3HAHUU B
MTOBCEAHEBHOM KU3HU JIJISl PEIICHUS TPUKIAIHBIX 3a/1a4, B TOM YUCJIE: TPOPUITAKTUKA
HaCJIEJICTBEHHBIX 3a00JIEBaHUH YeJI0BEeKa, MEIMKO-TEHETUYECKOTO KOHCYIbTUPOBAHMS,
000OCHOBaHUSI JIKOJIOTHYECKHA I€JIe€COO0pPa3HOTO TOBEICHUS B  OKpYXKaromeh
NPUPOJHON Cpelie, aHadv3a BIUSHUA XO3IMCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha
COCTOSIHME TPUPOIHBIX M HCKYCCTBEHHBIX SKOCHUCTEM. YCUJIEHHWE BHHUMAaHUS K
MPUKJIAHOM HAMpaBJIEHHOCTH Y4eOHoro mnpeaMera «buonorus» MNPOIUKTOBAHO
HEOOXOAUMOCTBIO 00ECTICUEHUS YCIIOBUM NIl PEIICHUsI OJHOM U3 aKTyaJbHBIX 3a/1a4
IIKOJIbHOTO OMOJOTHYECKOTO 00pa3oBaHUs, KOTOpas IpesarnonaraeT GopMupoBaHUe Y
oOydaromuxcsi  CIIOCOOHOCTM  aaNTHUPOBATBCSI K  U3MEHEHUSIM  JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpeaHero oo0mero o0pa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona oGecrnieunBaeT (opMUpOBaHUE y OOYYAIOMIMXCA TMPEACTABICHUN O HaydyHOU
KapTUHE MUpPA, paclIupsieT U 000011aeT 3HAHUS O KUBOU IPUPOJE, €€ OTTUUUTEITBHBIX
MPU3HAKaX — YPOBHEBON OpraHU3alliy U SBOJIONNH, CO3AET YCIOBUS JJIs: TTO3HAHUS
3aKOHOB KUBOW MpUPOAbI, opMupoBaHus (YHKIIMOHAIBHOW IPAMOTHOCTH, HaBBIKOB
3I0POBOTO M 0€30MacHOT0 00pa3a >KM3HU, YKOJIOTUUECKOTO MBIILICHHUSI, IEHHOCTHOTO
OTHOUIEHUS K )KUBOMU MIPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHue OMOIOTHUSI UMEET TaKXKe JJIS PEIICHUS BOCIHUTATENbHBIX U
pa3BHUBAIOUIMX 3a/1a4 CPEAHEro 00IIero oOpa3oBaHUs, COLMATU3AUN O0YYaOIIUXCS.
N3yuyenue Guonoruu odecnieunBaeT yCJIOBUs 11 POPMUPOBAHUS UHTEIIIEKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX ¥ HWH(POPMAIIMOHHBIX HABBIKOB, JICTETHYCCKOW KYJIBTYPHI,
CIOCOOCTBYET MHTErpauu OMOJOTUUECKUX 3HAHUM C MPEACTaBICHUSAMHU U3 JIPYTUX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (Pu3nku, xuMuu U reorpaduu. HasBaHHbie
MOJIOKEHUS O MpeAHa3HAYeHUH y4eOHOro npeamera «buonorus» cocTaBUiu OCHOBY
JUISL OTIPENICJICHUS TOAXOA0B K OTOOPY M CTPYKTYPHPOBAHHIO €T0 COJEpIKaHUs,
IIPEICTaBICHHOTO B MIPOTrpaMMe MO0 OMOIOTHH.

Otb6op comepkanust yueOHOro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIUHI KYJIbTYPOCOOOPA3HOTO MOAX0AA, B COOTBETCTBUHU C KOTOPHIM
oOyyatrolnuecs: MO KHbl OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBbIe IJis1 (OPMHUPOBAHUS
oO1Iel KylbTyphl, ONpeIeSIoNnue aJeKBaTHOE MOBEJICHHE YeJIOBeKa B OKpYKalolen
OPUPOTHON cpefie, BOCTpeOOBaHHbIE B TOBCEAHEBHOM >KM3HM M MPAKTHYECKON
nesitenbHOocTH. Oco0oe MecTo B AITOW CHCTEME 3HAHMM 3aHUMAIOT BJIEMEHTHI
COJZIEp’KaHUs, KOTOpPBIE CIYKaT OCHOBOM Mg (OpPMHUpPOBAHUS TMPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U IIEHHOCTHBIX OPHUEHTALUAX
JUYHOCTH, CITOCOOCTBYIOITUX TYMaHHU3AIIMH OMOJIOTHYECKOTO 00pa30BaHMS.

CrpyKkTypupoBaHuE COACpKaHUs Y4yeOHOro Marepuaja B MpPOrpamMMme 1o
OMOJIOTUU  OCYIIECTBIEHO C Y4YETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUN 00
OTIIMYUTETLHBIX OCOOCHHOCTAX JKUBOW MPHUPOIBI, O €€ YPOBHEBOW OpPTaHM3alliU U
HBOMIONMH. B COOTBETCTBUM € ATHUM B CTPYKType ydeOHOro mpeamera «buomorusy»
BBIJICJICHBI CIICAYIOIINE ConepkKarelbHble JWHUU: «buomorus kak Hayka. MeTomabl
HaygyHOro mo3HaHus», «KineTka kak Owuonormdeckass cucrema», «OpraHum3m Kax
Ouonoruyeckas cucrema», «CucrtemMma W MHOTOOOpazue OpPraHUYECKOTO MHUPAY,
«OBOITIOHS )KUBOU MPUPOABD?, «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp wu3yuenust ydeOHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE —
OBIIJICHUE O0YUYAIONTUMHUCS 3HAHUSAMH O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHu3aIiiu
KUBBIX CHCTEM Pa3HOTO paHTa ¥ MPHUOOPETCHNE YMEHHI UCTIONb30BaTh 3TH 3HAHUS JIJIS
TPaMOTHBIX JICUCTBHI B OTHOIICHUH OOBEKTOB J>KMBOW MPHUPOABI W PEIICHUS
Pa3TUYHBIX JKU3HEHHBIX TTPOOIIEM.

JocTuxenue 1enu u3yudeHus ydyeOHoro mpeamera «buosorusi» Ha 0a3oBOM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIIEAYIOIINX 3a1au:



OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUW O OHMOJOTHYECKUX TEOPHUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPAaBHUIIAX, CIIY)KAIUX OCHOBOM IS
dbopMUpOBaHUS TPEACTABICHUA O €CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METOIaxX
HAy4YHOTO TO3HAHUS, CTPOCHUU, MHOTOOOPAa3WU M OCOOCHHOCTSX JKUBBIX CHCTEM
pPa3HOTO YypOBHS OpraHW3AlWK, BBIJAIOIMIUXCS OTKPBITUAX H  COBPEMEHHBIX
HCCIICAOBAaHUAX B OMOJIOTUH,

dopMUpoBaHHE Y OOYYAIONIMXCS TIO3HABATEIBHBIX, HMHTCIUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIECCe aHaIM3a JaHHBIX O MYTIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UJIEH U MTOIXO0/I0B K U3YYCHUIO JKMBBIX CHCTEM Pa3HOTO
YPOBHS OpTaHU3AIINH;

CTAQHOBJICHHEC y OOydJarommxcs oOmeld  KylabTypbl, (QYHKIIMOHAILHON
I'PaMOTHOCTH, Pa3BUTHC YMCHHHA OOBSCHATH W OIICHUBATH SIBICHHUS OKPYXKAIOIIETO
MUpa KUBOH MPUPOJBI HA OCHOBAHUY 3HAHWUW W OIBITA, MOTYYCHHBIX PH U3YYCHUU
Oouooruu;

dopMupoBaHHE Yy OOyYarOIIMXCs YMEHUW WJUTFOCTPHPOBATh  3HAYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYCCKOW JEATCILHOCTH UYEJIOBEKAa, pa3BUTHHU
COBPEMEHHBIX METMIIMHCKUX TEXHOJOTUH U arpOOMOTEXHOIOTHI;

BOCIIUTaHWE YOCKJAEHHOCTH B BO3MOXHOCTH ITO3HAHHUS YEJTOBEKOM YKHUBOK
IPUPOJIBI, HEOOXOAMMOCTH OEpPEKHOTO OTHOILICHUS K HEH, COONIONEHUS STUYECKUX
HOPM TIPH NMPOBEACHUH OUOJIIOTMYECKUX MCCIIEOBAHUIA;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIMICHHUS YPOBHS
HKOJIOTUYECKOU KYNBTYPBI, 111 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHHUS;

npUMeHEeHHe MPUOOPETEHHBIX 3HAHUM U YMEHHM B MOBCEIHEBHOM KU3HU JIJIS
OLCHKH MOCJIEICTBUM CBOEH JEITEIbHOCTH MO OTHOUICHHUIO K OKPYXKAIOLIEH Cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHME H COOJOAEHHE Mep MNPOPUITAKTUKH
3a00JIeBaHUIA.

B cucteme cpennero obmiero oopa3zoBanus «buonorusy, ndydaemas Ha 6a30BOM
YpOBHE, SIBISIETCA OO0S3aTENbHBIM yYEOHBIM TPEAMETOM, BXOIAIIMAM B COCTaB
npenMeTHol oonactu « ECTeCTBeHHO-HAYyYHBIC IPEAMETHDY.

Jlist u3ydeHusi OMOIOTHM Ha 0a30BOM YpOBHE CpEIHEro 00IIero oopa3oBaHUs
orBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 knmacce — 34 gaca
(1 yac B Henemo).

COAEPKAHUE OBYYEHUA



10 KUIIACC

Tema 1. buosorust kKak Hayka.

buonorust kak Hayka. CBs3b OHMOJOrMU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMH €CTECTBEHHBIMH HayKamu, puiiocodueid, STUKOM, 3CTETUKOM U rpaBoM. Posb
ouonmorn B (OPMHUPOBAHUU COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTrMYECKHUX HaYK.

Mertonbl MoO3HAHUS KUBOW MPUPONbI (HAOMIOAEHUE, DKCICPUMEHT, OINUCaHUE,
U3MepeHue, Kiaccuukaius, MoIeIMPOBaHUE, CTATUCTUYECKas: 00pabOTKa TaHHBIX).

JdemoncTpanuu:

[Toptpetsr: Y. lapBun, I. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl u cxeMbl: «MeTOoIbI TO3HAHUS YKUBOW TTPUPOIBI.

JlaGopaTtopHble H IPaKTHYECKUE PA0OTHI:

[TpakTuueckas padora Ne 1. «Mcrionp30Banue pa3IMuHbIX METO/IOB MIPU U3YUECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbl M HX OPraHU3aLMSL.

Kubie cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMocucTeM M MX pa3sHOOOpaszue. YPOBHU OpraHU3aIllUU OUOCHUCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIHOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTE€OIIEHOTUYECKHUI), OMOC(EPHBIH.

JdemMoncTpanuu:

Tabnumpl u cxembl: «OCHOBHBIE TMPU3HAKU KU3HW», «YPOBHU OpraHu3alluu
KUBOU ITPUPOIBI».

O6opynoBanue: moaens Mosekyisl JTHK.

Tema 3. XuMHYeCKHIA COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIETKA. XUMHUUYECKUE DJJIEMEHTHI: MAaKpPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Boia 1 MuHepabHbIE BEILIECTBA.

@OyHKUIUM BOAbI M MHUHEpalbHBIX BellecTB B Kietke. llogaepkanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u cTpoeHHEe OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnnmble 1 3aMEHUMbIE aMUHOKHCIOTbl. AMUHOKHCIIOTHBIA COCTaB. YPOBHH
CTPYKTYpbI O€TTKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOWCTBA OeKoB. bronorndyeckue GyHKIINN OETKOB.

depMeHTHl — Omonorndyeckue karanuszaropbl. CTpoeHue (GepMeHTa: aKTUBHBIN
IEHTp, cyocTpatHas cienupuaaocTsb. Kopepmentsl. Butamunbl. OTinuns pepMeHTOB
OT HEOPTaHUYECKUX KaTaanu3aTopoB.

VYrieBoasl: MOHOCaxapubl (TTIOK03a, prb03a U JAe30KCUpPU003a), AUCAXAPUTTBI
(caxapo3a, J5akTo3a) U mHoaucaxapuabl (KpaxMayi, DJIHKOT€H, [EeJUTI0I03a).
buonoruueckue pyHKIUN YITIEBOIOB.



Jlununapl:  TpumMuepuasl,  ¢Gochomunuabl, crepounbl.  [UapopuUIBLHO-
ruapodoOHbIe cBoiicTBa. buonoruueckue ¢pyHkuuu unuaoB. CpaBHEHUE YIIIEBOOB,
OEJIKOB U JIMMIUJOB KaK HICTOUHUKOB SHEPIUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEHHOBBIX
kucnotr. Crpoenue u ¢pyukiuu JJHK. Crpoenne n pynkunu PHK. Bunsr PHK. AT®:
CTpO€HHUE U QYHKIUU.

[uronoruss — Hayka o kieTke. KnertoyHas Teopuss — NpUMEp B3aUMOIECUCTBUSA
uae 1 GakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEeHUS KIETKU.

Krnerka xak nenoctHas xuBasi cuctema. OOmre NpU3HAKU KIETOK: 3aMKHYTas
HapyxHast MemOpana, Mmonekynbl JJHK kak renernyeckuii anmnapar, cuctema CUHTE3a
Oenka.

Tumnbl KJI€TOK: 3yKapuoTUueckas u npokapuoruyeckas. OCOOEHHOCTU CTPOEHUS
npokapuoruueckod  kietku.  Knetounas  crenka — Oakrepuil.  CrpoeHue
syKapuoTH4eckor KiaeTku. OCHOBHbBIC OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, NIMKOKAJIHMKC, HX
¢yukiuu. [lnazmatuueckas memOpana, e€ coiictBa u (pyHkuuu. [{utonnazma u eé
opraHousibl. OnHomemOpannbie opraHounsl kinetku: OIIC, anmapar Tonbaxw,
Tu30coMbl.  [lolyaBTOHOMHBIE OPraHOWAbl KIETKU: MUTOXOHAPHUH, IUIACTUJIBI.
[Ipoucxoxxnenne MHUTOXOHApUM W T1iactuia. Bunbl tmmactun. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUYHBIN LIEHTP, HEHTPUOIN, PECHUUKH, KT'YTHKU.
QOYHKIUHA OPTaHOUIOB KJIETKH. BKiltoueHus.

SAnpo — perynsatopHbiii HeHTp kieTku. CTpoeHue sapa: simepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTuH, JIPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacripeneneHne XMMUYECKUX 3JIEMEHTOB B HEKHUBOM MPUPOALY,
«PacmpenenieHre XMMHYECKUX 3JIEMEHTOB B KHUBOU MIPUPOLH.

Tabmumer u cxembl: «llepuogmdeckass Tabnmua XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHrue MONEKYNbl BOAbI», «buocuntes Oenkay, «CTpOCHHE MOJEKYIbl OelKay,
«Ctpoenune ¢epmenta», «HyknennoBwsie kuciotbl. JJTHK», «CTpoeHune MOIEKY/IbI
AT®», «CrpoeHue 3yKapHOTUUECKOW KIEeTKN», «CTpoeHue >KUBOTHOM KIIETKUY,
«CTpoeHue pacTUTeNnbHONW KIeTKH», «CTpoeHHe NPOKApPUOTUYECKOW KIIETKUY,
«CTpoeHue szipa KIETKN», « YIIIeBOAbDY, «JIUmuIb».

O6opymnoBaHue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHWE Jisi TPOBEACHUS
HaOMIONEHUN, W3MEPEHUM, OSKCIEPUMEHTOB, MHKPOIPENAPATHl PACTUTEIbHBIX,
KUBOTHBIX U OaKTepHUATbHBIX KIETOK.



JlabopaTopHble U MpaKTHYEeCKUE PadoThI:

JlabopatopHast pabora No 1. «/M3ydyeHue KaraJlUTHYECKOM aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UK KaTanasbl).

JlabopatopHast pabota No 2. «3ydyeHue cTpoeHus KIETOK PaCTEHUM, )KUBOTHBIX
1 OaKkTepuid Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U uxX OMUCaHUE.

Tema 4. Z/KuszHeaesiTeJIbHOCTD KJIETKH.

OOmeH BelecTB, WX MeTabOIM3M. ACCUMMIANMS (IUIACTUUECKUM OOMEH) U
TUCCUMWIIISIIUSL  (SHEpPreTHUYecKuii OoOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTadonu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Ponbs pepmeHTOB B
oOMeHEe BEeIEeCTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®dorocuntes. CBeToBas U TeMHOBas ¢as3bl porocunresa. Peakuuu portocunTesa.
OddextuBHOCTh GoTOCHHTE3a. 3HaueHHWEe (OTOCHMHTE3a MJisd JKU3HU Ha 3emIle.
Brnusaue ycnoBuidt cpeasl Ha  (OTOCHMHTE3 W CHOCOOBI  TIOBBIIMICHUS €70
MPOAYKTUBHOCTH Y KYITbTYPHBIX PACTCHHM.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIue OakTepuu. 3HAYCHHE XEMOCHHTE3a JIJis
KW3HU Ha 3emIIe.

OHepreTuueckuii oOMeH B KieTke. PaciiemnieHue BelIecTB, BBIJCICHHE U
aKKyMYJIUPOBAaHHUE SHEPTUM B KIETKE. DTambl dHEpreTudyeckoro oomena. [mukomnms.
bpoxxenne u ero BuApl. KHUCIOpOOHOE OKHCIEHHE, WIM KIETOYHOE JbIXaHHE.
OxucnutensHoe dhochopunupoBanue. IHPEKTUBHOCTL IHEPTETUUECKOTO OOMEHA.

Peakniuu Mmarpuunoro cuntesa. ['eHetndeckas uadopmarus u JJIHK. Peanuzarus
reHeTH4YeCcKol wuHGOpMAllMd B KIETKE. [CHETMYEeCKWd KOJA HM €ro CBOMWCTBA.
Tpanckpuniusa — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunTe3 6enka. DTamnsl
tpancasuuu. Kogupoanue aMuHOKHCIOT. Postk pubocom B OMocuHTE3¢e Oeka.

Hexnerounsie dopmbl ku3Hu — BUpYCHL. McTopus otkpeitus BupycoB (/. U.
NBanoBckwmit). OcOOEHHOCTH CTPOCHUS M )KH3HEHHOTO ITUKJIa BUpYCOB. bakreprodarm.
bone3snn pacreHuil, >XUBOTHBIX M 4YEJIOBEKAa, BBbI3BIBAEMBIC BHpycamu. Bupyc
ummyHoeunmra yenoreka (BUY) — Bo3oyautens CI1M[{a. Ob6paTHas TpaHCKPUTIIINA,
peBeprasza u unTerpasa. [Ipodunakrika pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUN.

JleMoHCcTpaUK:

IToprpetsr: H. K. Konwuos, /I. 1. iBanosckuii, K. A. Tumupsizes.

Tabmuuer u cxembl: «Tumel muTaHusy, «Metabomusm», «MHTOXOHIPHUS»,
«OHepretudeckuii obmeny», «XimoporacTy, «®Potocunre3», «Ctpoenune JIHK»,
«CtpoeHne u QyHKIMOHUpOBaHHUE TeHa», «CHHTE3 Oenkay, « CHETHYSCKUH KOy,
«Bupycs», «baktepuodaruy, «Ctpoenre u xu3HeHHbIM 1uki Bupyca CIIM/a,
O0akrepuodaray, «Perukanus JJTHK».

OO6opynoBanue: Moaenu-ammuiukanuu «Yapoenue JIHK wu Tpanckpumiusy,
«buocunres 6enkay, «CTpoeHHUE KIETKNU», MOAeIb CTpyKTyphl JTHK.

Tema 5. PazMHoOkeHUEe M HHAUBHAYAJIbHOE PA3BUTHE OPTaHU3MOB.



Knerounslii 1MWK, WM >KU3HEHHBIM IUKI KieTku. MuTepdaza u MuUTO3.
[Iporeccol, mpoTtekaronue B uHTepdasze. Pernukanus — peakiusi MaTpUuHOTO CUHTE3a
JHK. Crpoenue xpomMocoM. XpOMOCOMHBIH HabOp — KapuoTuil. [[uniaougHblil u
raruiOuJIHBIA  XpOMOCOMHBIE Habopbl. Xpomatuibl. lluTomoruvyeckre OCHOBBI
Pa3MHOXKEHUS U UHIWBUAYATBHOTO Pa3BUTHUS OPraHU3MOB.

Henenne xnerkn — muto3. Cragum muto3a. [Ipoueccel, mpoucxomsimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOJIOTMYECKUI CMBICII MUTO34.

[Iporpammupyemasi rubesnpb KJIETKH — aromnTo3.

dopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe W ToyioBoe. Buawl Gecmnosoro
pPa3MHOXKEHUA: JCJICHUE HAJABOE, T[OYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHre, BEreTaTUBHOE pa3MHOXKEeHHE. VCKYyCCTBEHHOE KIOHHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHHUE JIJI CEJIEKIIUU.

[TonoBoe pa3sMHOXKEHHE, €T0 OTIUYHS OT OECIOJIOoTO.

Meiio3. Craguu wmeioza. IIpoiecchl, NpouCXOAslIME€ HA CTAAUSAX Meio3a.
[ToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndeckuii CMbICI M 3HAUEHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHuUs MOJIOBLIX KJIETOK Y JKHUBOTHBIX. [lo0BBIE
JKeJIe3bl: CEMCHHHUKHU U suuHUKU. OOpa3oBaHuEe U pa3BUTHUE MOJOBBIX KJIETOK — raMeT
(cmepmato3ou, sUIEKIIETKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKIIETOK U criepMaro3ouaoB. OmnonorBopenue. [lapreHorenes.

WuauBuayansHoe  pa3BuTHE  (OHTOreHE3). OMOpHUOHAJIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl AMOPUOHATBLHOTO PA3BUTHUSI Y TO3BOHOYHBIX IKUBOTHBIX:
npoOiieHue, racTpyisiusi, opraHoreHe3. I[locTaMOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPHUOHATILHOTO PAa3BUTHUA: TIPSIMOE, HENpsiMOe (JTMYMHOYHOE). BiusiHue cpenbl
Ha pa3BUTUE OPTaHU3MOB, (haKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct u pa3zBuTHe pactennil. OHTOT€HE3 [IBETKOBOTO PACTEHHUSI: CTPOCHHE CEMEHH,
CTaJINU Pa3BUTHA.

JlemoHcTpaUK:

Tabmumer u  cxembl: «@DOpMBbI  pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoWiHOE
OIUIOAOTBOPEHHUE Y IBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUIN,
«lenenne «wmetku Oakrtepuii», «CTpOE€HHE TOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounbld nukny, «Pemmkamusa JHK», «Mwutosz», «Meiosy,
«IIpsmMoe n HenpsiMoe pa3BUTHEY», «l'aMETOreHe3 y MIEKONUTAIOMINX U YEJIOBEKaY,
«OCHOBHBIE CTaJIUH OHTOTE€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIpENnapaThl «CriepMaTo30u1bl
MJICKOIIMUTAIOMIETO», «SHuekneTka MilekonuTammero», «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHUTHAsT MOJIeNIb-anminKauus «/lenenne xkietkmw», moaenb JTHK,
Mojielib MeTahazHON XPOMOCOMBI.

JlaGopaTtopHble U IPaKTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 3. «HaGmrogenne Muto3a B KJI€TKaX KOHYMKA KOpeIKa
JlyKa Ha TOTOBBIX MUKpOMpenaparaxy.



JlabopatopHast pabota Ne 4. «M3yueHre cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIpPENApaTax».

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3BuTus TEHETUKU. POk ATONIOTMA U
SMOPHUOJIOTHH B CTAHOBJIEHUU I'eHeTUKH. Bkiaa poccuilckux u 3apyOexHbIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToJbl T€HEeTUKH (TUOPUIOJIOTHUYECKUM, IUTOICHETUYECKUH,
MOJICKYJISIpHO-TeHeTHYeCKuil). OCHOBHBIE TE€HETUUECKUE TOHATHS. [eHeThueckas
CHMBOJIMKA, UCTIONIb3yeMasl B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS TPU3HAKOB, yCTaHOBJIEeHHbIE [. Menaenem.
Monoru0OpuaHoe CKpenuBaHie. 3akoH eAMHO00pa3usi THOPHUIOB MEPBOTO MTOKOJICHHUS.
[TpaBuno noMuHMpPOBaHUA. 3aKOH PACIICTUIEHUS TPU3HAKOB. [ UMIOTE€3a YUCTOTHI TaMET.
[TonHOE U HEMOJIIHOE JOMUHUPOBAHUE.

JlurnbpunHoe ckpelnBaHue. 3aKOH HE3aBUCHMOIO HACIIEOBAHUS MPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI  JUTHOPHIHOTO  CKpEIIMBaHUs. AHAJIU3UPYIOIIEEe
cKpemuBanue. Vcnonp30BaHUE aHATM3UPYIOUIETO CKPELIUBAHUA I OMNpPEICICHUS
TeHOTHUIIA OCOOMU.

CueruieHHOE HacienoBaHue npusHakoB. Pabora T. Moprana mo ClermieHHOMY
HACJIeIOBaHUIO T'eHOB. HapyllieHue ClenaeHusi FeHOB B PEe3YJIbTaTe KPpOCCUHIOBEPA.

XpOMOCOMHas TeOpHUsl HACIEACTBEHHOCTH. | eHeTUUeCKUE KapTHhI.

I'enernka mona. XpoOMOCOMHOE OMNpeeTeHruEe Moia. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. [ OMOrameTHele U reTeporameTHble opraHusmbl. Hacinenosanue
IIPU3HAKOB, CLEIIJICHHBIX C I10JIOM.

N3meHunBOCTh. BUIbl M3MEHUMBOCTU: HEHACIIEICTBEHHAs U HACJIEICTBCHHAS.
Ponb cpelbl B HEHACJICICTBEHHOMN U3MEHYUBOCTH. XapaKTepUCTUKa
MOIU(PUKAIIMOHHOW M3MEHYMBOCTH. BapualMOHHBINA psl ¥ BapuallMOHHAS KpHUBas.
Hopma peakium npusnaka. KomuecTBEHHbBIE U KAYECTBEHHBIE IIPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAM(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrtBennasi, wiM TEHOTHIHMYECKas, W3MEHYMBOCTh. KomOmHaTuBHas
M3MEHUYMBOCTh. Meii03 ¥ MoJI0BO# MPOIecC — OCHOBA KOMOMHATHBHON M3MEHYHBOCTH.
MyrtannonHas uW3MeHUMBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W mpuuMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKoH
TOMOJIOTHYECKHUX PAJOB B HAacJeACTBEHHON n3MeHunBoctu H. M. BaBuioga.

Bresnepnas HacnenCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuwenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJIOBEKA: T'SHEAJOTHYCCKUM, OJM3HEIOBBIN, IMTOTCHETUUCCKHH, OMOXUMHUYECKHI,
MOJIEKYJISIpHO-TeHeTHYeCKHil. COBpEMEHHOE OIpEIeICHUE TeHOTUIIA: TTOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ nomombro [I[P-ananu3a.
HacnencTtBeHHple  3a0o0jieBaHHMSA  4YEJIOBEKAa: TeHHBIE 0O0Je3HH, OOJE3HU ¢
HACJIEJICTBEHHOU MPEAPACTION0KEHHOCTBIO0, XPOMOCOMHBIE OoJie3HU. CoMaTu4ecKue u
reHeparuBHble MyTanuu. CTBOJIOBbIE KiIEeTKU. [IpuHIMIBI 310pOBOTO 00pa3a KU3HH,
JTUArHOCTUKHM, NTPOPUIAKTUKKA U JIEYEHUSI TeHEeTUYeCcKux Oone3Hed. Meauko-



TEHETUYECKOE  KOHCYJIbTUPOBAHWE.  3HAUCHUE  MEAUIMHCKOW  TEHETHKA B
MPEAOTBPAILCHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUMN YeJIOBEKa.

JdemoncTpanuu:

[loprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. Bapunos.

Tabnuubl u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETHYEeCKas
OCHOBa», «3aKOH PaCIICIUICHUSA U €r0 LIUTOTCHETUYECKass OCHOBa», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpeniuBanue», «llutonornyeckue OCHOBBI JUTHOPUIHOTO
CKpelmuBaHus», «Menos», «B3auMonencTBrue ajuielIbHbIX T€HOBY», «leHeTtnueckue
KapThl pPACTEHUM, KUBOTHBIX U 4YeloBeKa», «[eHeTuka mnona», «3aKOHOMEPHOCTHU
HaCJIeIOBaHUS, CIEINICHHOTO C TTOJIOM», «KapHOoTUIbl 4YeI0oBEKa U KUBOTHBIX), « BUIbI
U3MEHUYMBOCTHY», «MoaudukanmonHas wu3MeHUUBOCThHY, «HacnenoBanue pesyc-
dakropay, «['eneTuka rpynn KpoBuy», «MyTalmoHHas U3MEHYUBOCThY.

O6GopynoBaHue: MoJenu-anmmiIuKauu  «MOHOTHOpUIHOE  CKpEIIMBaHUE,
«Hemonnoe  nmomuHupoBaHue», «Jurubpugnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKponpenapar «J[po3oduna» (Hopma, MmyTanuu HOpMsI
KPBUILEB U OKpacku Tena), repdbapuit «'opox moceBHON».

JlaGopaTtopHble H IpaKTHYECKUE PA0OTHI:

JlabopatopHast pabora Ne 5. «M3yueHue pe3ylbTaToB MOHOTHUOPHUIHOTO U
JUTHOPUIHOTO CKPEUIMBAHUS y IPO30( MBI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopatopHast pabora Ne 6. «M3ydenne MoauUKAITMOHHONM H3MEHUYHMBOCTH,
NOCTPOEHUE BapUALIMOHHOIO PsAJla U BAPUALIMOHHOW KPUBOW.

JlaGopatopHast pabora Ne 7. «AHanu3 MyTamui y JIpo30(¢uiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBieHue U aHATIN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M Ipouecc. 3apOXIEHUE CEIEKIHH U JOMECTHUKAIUS.
Vuenune H. U. BaBuiioBa 0 1IeHTpax MPOUCXOXKIECHHUS U MHOTO0Opa3usi KyJIbTYpPHBIX
pactenuii. LIeHTpbI MPOUCXOXKICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpo/Ia, IITaMM.

CoBpemMeHHBIE METOIbI CENeKIMU. MacCOBBIH M WHANBUAYATbHBI OTOOPHI B
CENeKIIMM pacTeHUd U KUBOTHBIX. OIlEHKa »sKcTepbepa. bIM3KOpOACTBEHHOE
ckpemuBanue — MHOpunuHL. Yncras muausg. CKpenuBaHue YUCTHIX JUHUH. [eTeposuc,
unu rudpuaHas cwia. HepoacTBeHHOE CKpeliuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrexu. VICKycCTBEHHBIM MyTareHes3 U MOTydeHUe MOTUTIIIOUIOB.
JlocTHXKEHUS CENEKIIMN PACTEHUM, dKUBOTHBIX H MUKPOOPIaHU3MOB.

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. |€HHAs WHXKEHEpUs. Tarlbl
co3ganusa pexkoMOunantHo JIHK wu TpaHcrenueix opranu3moB. Krertounas
nxeHepus. Kierounesle KynbTypbl. MHUKpPOKJIOHAJIBHOE PA3MHOKEHHE PACTCHUMU.
KnonupoBaHne  BBICOKONPOIYKTHUBHBIX  CEIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkonornyeckue u 3tudeckue npoodnemel. [MO — renernuecku MoAU(GUIIMPOBAHHbBIE
OpPraHU3MBbl.



JleMoHCcTpauuu:

IToprpersr: H. W. BaBuiios, 1. B. Muuypus, I. JI. Kapneuenko, M. @. 1BaHOB.

TaOmumbslr U cxembl: Kapta «LleHTphl NPOHUCXOXKIEHHUS W MHOrooopasus
KYJIBTYPHBIX pacTeHuil», «llopomsl momMamHuX XHUBOTHBIX», «CopTa KyIbTypHBIX
pactenuity, «Otnanénnas rudbpunuzanus», «Padorsl akagemuka M. @. VBaHoBay,
«lonmummonausi», «OOBeKkTHl  OuOTEeXHONOTMU», «KileTOuHBIE  KYABTYphl H
KJIIOHUPOBaHUe», «KOHCTpyHpOBaHUE U NIEPEHOC T'€HOB, XPOMOCOM).

O6opynoBaHue: MYJSKU IUIOAOB U KOPHEIUIONOB AUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHul, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTtopHble U IPaKTHYEeCKUE PAdOTHI:

Okckypeust « OCHOBHBIE METO/IbI U IOCTH/KEHUS CEJIEKIIUN PACTEHUN U dKUBOTHBIX
(Ha CEeNeKIMOHHYIO CTAaHIUIO, TUIEMEHHYIO (epMy, COPTOMCTIBITATEbHBIA YUaCTOK, B
TEIUIMYHOE X031UCTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UIIM HAYYHOTO LIEHTPA).

11 KJIACC
Tema 1. IBoJIOIIMOHHAS OMOJIOTHS.



IIpeanocpuIKM BOSHUKHOBEHUS YBOIIOLMOHHON TEOPUHU. DBOIIOUMOHHAS TEOPUS
U e€ MecTo B OMoioruu. BiusiHue 3BOTIOLMOHHON TEOPUHU HA pa3BUTHE OUOJIOTHH U
JIPYTUX HayK.

CeugerenscTtBa  3BOMIOLMH.  [lall€OHTONIOrMYECKUE:  TOCIEN0BATEIBHOCTD
MOSIBJICHUST BUJOB B MAJCOHTOJIOTMYECKOM JIETOMMCH, NEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue ¢ayH U Gpaop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA U pPa3iauuMsi SMOPHOHOB PpAa3HBIX BUIOB
MMO3BOHOYHBIX. CpaBHUTEIIBHO-AHATOMUYECKNE: TOMOJIOTUYHBIE, aHAJOTHYHBIE,
pYyAMMEHTapHbIE OpraHbl, araBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OJIIMYECKUMX NyTe y Bcex
OpPraHHU3MOB.

OpomronronHass teopuss Y.  JlapBunHa. IIpennoceliku  BO3HHUKHOBEHHS
napBuHU3MA. J[BIOKylue CWIIbl SBOJIONUU BHAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE TIPU OrPAaHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] H3MEHUYHUBOCTD,
60prba 3a CylecTBOBaHUE, ECTECTBEHHBINH O0TOOD).

Cunretnueckas teopus 3Bomonuu (CTI) u €€ 0CHOBHBIE MTOJIOKEHUSI.

MukposBomtonus. [Tonyasuus Kak eIMHUIA BUIA U 3BOJIOLIMH.

JIBwkymiue cuibl ((hakTopbl) SBOJIOIMUU BHJIOB B mpupone. MyTalmoOHHBIN
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [lomynsioHHble BOJIHBI U Ipei( TeHOoB.
N3onsums u Murpanusi.

EctectBennbiii  oTOOp — Hampapisroniuid  ¢gakrop ABoOIOIUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcniocoONeHHOCTh OPraHU3MOB KaK pe3yibrarT 3BOMOIUHU. [Ipumepsl
IPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(03bl U UANOAAANTAIUH.

Bun u Bunoo6paszosanue. Kpurepuu suaa. OcHoBHBIE POPMBI BUI000PA30BAHUS:
reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonusi.  DPopmbl  3BoNOLMU:  (UIETHYECKAs, JTUBEPreHTHAs,
KOHBEpPreHTHas1, mapayenbHas. HeoOparuMocTh IBOIOIIH.

[IpoucxoxaeHue OT Hecneunaau3upoBaHHBIX IIpeAakoB. IIporpeccupyromas
crienuann3anvs. ATanTuBHAs pagualys.

JleMoHCcTpaUK:

[Moprperst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenpb, ®. Mromnep, A. H. CeBeprios.

Tabnuubl U cxeMbl: «Pa3BuTHe OpPraHMYECKOTO MHUpa Ha 3emiie», «3apobllin
MO3BOHOYHBIX JKHBOTHBIX», «ApXeonTepukcy, «@opmMbl O0PHOBI 32 CYIIECTBOBAHUE,
«EctecTBeHHbI 0TOOp», «MHOroo0pasue cCoOpToB pacTeHui», « MHOroodpasue nopos
KUBOTHBIX», «llonmymsauum», «MyTauroHHasT HW3MEHUYUBOCTBY, «ApoMOp(O3bI»,
«nnoananrtauny, «O01Ias gereHepanus», «JBuxyIime cuibl 3Boironuny, «Kapra-
cxeMa wapuipyra nytemectBus Y. [lapBuna», «boppba 3a cylllecTBOBaHHEY,
«IIpucnocobneHHocTh  opraHusMoB»,  «leorpaduueckoe  BUAOOOpA30BAHUEY,
«IKOJIOTUYECKOE BUA000PAa30BAHUE.



O6opynoBaHue: KOMIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH, HA0Op
IJIOJIOB U CeMsTH, KoyieKIus «lIpuMepsl 3alIUTHBIX MTPUCTIOCOOICHUHN Y )KUBOTHBIX,
Monienb «OCHOBHBIE HAampaBi€HUs OHBOIIONUNY», O0BEMHas Monenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kowiekuus «DOpMBI  COXPaHHOCTHU
HCKOIAEMBIX KUBOTHBIX M PACTCHUI», MOJelb antukanusa «llepekpéct xpomocom»,
BIaXHbIe  mpenaparsl  «Pa3Buthe  Hacekomoro»,  «Pa3BUTHE  JISATYLIKW,
Mukponpemnapar «/[po3oduiia» (Hopma, MmyTrauuu (poOpMbl KPbUILEB U OKPACKH TEJA).

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHast pabora Ne 1. «CpaBHeHue BHUIOB IO MOP(OIOTHUUESCKOMY
KPUTEPHUION.

JIaGoparopnas pabdora Ne 2. «Onucanue npucnocoOJIEHHOCTH OpraHu3ma u eé
OTHOCHUTEIIBHOTO XapaKTePay.

Tema 2. Bo3HnKHOBeHHe U Pa3BUTHE )KU3HM Ha 3emure.

JloHayuHble MPEACTABICHUS O 3apOXKIACHUM KU3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHHMS KU3HU Ha 3emJie: a0uoreHes 1 MmaHcrnepMus. XuMU4YecKas SBOJIIOIHS.
AOHOTEHHBIN CUHTE3 OpTraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKOW 3BOIIOLMHU. HauanbHble 3Tanbl
ouonornuecko sBoonuu. ['mnoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE MPOTOKIECTKU. [lepBble KIETKM M HX 3BOJIOLUS.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie 1o spaM W nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas 3psl. [laneo3oiickas spa u e€ mepruoIbl: KEMOPUNHCKHM, OPIOBUKCKHH,
CWJIYPUMCKUI, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30KcKas 3pa U €€ NepUoJibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kailino3olickass »3pa ®W €€ mNepuoAbl:  MAJICOrCHOBBIM, HEOTCHOBBIN,
AHTPOTIOTCHOBBIM.

XapaKTepucTUKa KIUMara M TeOoJOrMYecKux mnponeccoB. OCHOBHBIE 3Taribl
HBOJTIOIINH PACTUTEIBHOTO U 5KUBOTHOTO MHUpa. ApoMop(03bl Y paCTEHUH U JKUBOTHBIX.
[TosiBiieHME, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro MHUpa Kak OTpakeHue 3Boouuu. (OCHOBHbBIE
CHUCTEMAaTUYECKHE TPYNIIBI OPTaHU3MOB.

DOBOJIOLMS YelOoBeKa. AHTPOIOJIOTUS KakK Hayka. Pa3BuTHE MpencTaBICHU O
MIPOUCXOKICHUH YesloBeKa. MeToabl u3yueHus: antpornoreHesa. CXoAcTBa U pa3inyuus
YeJIOBEeKa U KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YETIOBEKA.

JBrkymiue cuibl (pakTopsl) anTponiorenesa. HacnencrseHHass ”3BMEHUMBOCTD U
ecTecTBeHHBIH 0TOOp. OOImEecTBeHHBI 00pa3 KU3HU, MU3TOTOBJICHUE OPYIHHA TPYIa,
MBIIIJICHHUE, PEYb.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLHMM YEJIOBEKA: ABCTPAJONUTEKH, UemoBek
ymenbii, YenoBek npsMoxoasmui, YenoBek HeaHaepTalbCKkuil, YeT0BeK pa3yMHBIN.



Haxonku nckonaemMbIX OCTaTKOB, BpEMS CYIIECTBOBaHUS, 00JaCTh PaCIpOCTPaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: EBpONCOU IHAsA (EBpa3nuicKast),
HErpo-aBCTpaJIOuAHAs (SKBaTOpHaibHAs), MOHTOJIOMHAS (a3UaTCKO-aMEpUKAHCKas).
YepTel MOpUCTIOCOOJEHHOCTH TMPEACTABUTENEH YENOBEYECKUX pac K YCIOBUSIM
cyuiectBoBanus. EanHcTBO uenoBeueckux pac. Kputuka pacusma.

JdemoncTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munnep, I. FOpu, Y. {apBuH.

Tabnmuubr u cxembl: «Bo3nukHoBeHue CofHEYHOW cucTeMbl», «Pa3BuTue
opraHnyeckoro  mupa», «PacrturenbHas  KieTtka», <« KHBOTHas  KIEeTKay,
«IIpokapuornueckas kineTka», «COBpEeMEHHas CHCTEMa OPraHHYECKOrO0 MHPay,
«CpaBHEHHE AaHATOMMYECKHMX YEPT CTPOCHMSI YEJIOBEKA U YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbBIE MECTa NMAJICOHTONIOTMUECKUX HAXO/IOK MPEIKOB COBPEMEHHOTO
4yenoBekay, «JlpeBHeiune moan», «pesaue aonn», «llepBpie COBpeMEHHBIE JTIOON»,
«YenoBeueckue pachbh».

O6opynoBanue: myisiku «[Ipoucxoxienue yenoBekay (0I0CThI aBCTPAIONUTEKA,
NUTEKaHTPOIIa, HeaHIePTaJIblia, KPOMAHbOHIIA), CJICTIKH MJIU U300pakeHHsI KAMEHHBIX
opyaMii  TMepBOOBITHOTO  4yeloBeka  (KaMHHU-UomNmepsl, pyoOuna,  ckpebra),
reOXpOHOJIOTHYECKas Ta0yuia, KoeKuss «QPopMbl COXPaHHOCTH HCKOMAeMBbIX
KUBOTHBIX U PACTCHHI.

JlaGopaTtopHble H IPaKTHYECKUE PA0OTHI:

[Ipaktuyeckas pabora Ne 1. «M3ydyeHue HCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcusi «DBOJIIOLMS OpPraHUYeCcKoro mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIA WM KPAeBEIUECKUUN My3ei).

Tema 3. Opranusmsl 1 OKpPYKaIIAs cpeaa.

DKOJIOTHs KaK HayKa. 3aJayd W pa3/ielibl SKOJIOTMU. MeTombl 3KOJIOTHYECKUX
HCCJIEI0BaHUM. DKOJIIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl oOWTaHHSI OPraHW3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAS, IOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Oxonmornueckue  ¢akropbl. Kmaccudukanus  SKoIOTHYECKHX  (HaKTOPOB:
abuoTuveckue, OMOTUYECKHE U aHTPOTIOTEHHBIE. [[elicTBHE SKOOTHYECKUX (PaKTOPOB
Ha OpPraHU3MBbl.

AbnoTtndeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPUOAM3M.
[TpucniocoGnenwnst OpraHu3MOB K IEUCTBHIO abnoTrdeckux (hakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢akropel. Bumbl OMOTHYECKHX B3aUMONCUCTBHI: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOU03 U ero ¢opmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHHEe OMOTUYECKUX B3AUMOJICUCTBUN JJIS CYIIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKUE  XapakKTepucTuku  nomymsiiuu. OCHOBHBIE — MOKa3aTenu
MONYJSIUA: YHUCICEHHOCTh, IUJIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[MHaMmka 4ucjaeHHOCTH MONMYSINU U €€ PEeryIsius.

JdemoncTpanuu:

[Hoprpetsi: A. I'ym6onbar, K. @. Pynwe, 3. ['ekkens.

Tabnmuubr u cxembl: kapta «lIpupomnsie 30HBI 3eminy», «Cpenbl OOUTAHUS
opranu3moBy, «®Doronepuoauzm», «llomynmamuu», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH NOoNyasiuuu HHGY30puu-Tyenbkny», «Ilumessie nenm».

JlaGopaTtopHble H IPaKTHYECKUE PAdOTHI:

JlabopatopHast pab6otra Ne 3. «Mopdomoruueckue 0COOCHHOCTU PACTCHHUM W3
pa3HbIX MECT OOUTAHUS».

JlaGoparopnast pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuyeckas padora Ne 2. «Ilojacu€r MIOTHOCTH MOMYASUUNA Pa3HBIX BUIOB
pacTeHun».

Tema 4. Coo01iecTBa U IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHI0Basi,
IPOCTpaHCTBEHHAs, Tpoduueckas (rumiesas). Buabi-nomunantel. CBsi3u B OUOIIEHO3E.

Okonornueckue cucrteMbl (dkocucteMbl). Ilonstue 00 bdkocucteme U
ouoreonieHoze. DYHKIIMOHAIBHBIE  KOMIIOHEHTBI  9KOCHUCTEMBI:  MPOIYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIeCTB W MOTOK DHEPTrUU B IKOCHCTEME.
Tpoduueckue (numieBbie) ypoBHU dKocucTeMbl. [luieBbie nienu u cetu. OCHOBHBIE
MOKa3aTeNM 3KOCHUCTEMBI: OuoMacca, MPOAYKUUA. ODKOJOTUYECKHE MUPAMUJIBL:
NPOAYKIIMHM, YHCIEHHOCTH, Ouomaccbl. (CBOHCTBA SKOCHUCTEM: YCTOWYMBOCTD,
camoperyisius, pazsutue. Cykieccus.

[IpuponHbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO WU
MIUPOKOITUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE DKOCUCTEMBI. ATPO3KOCHUCTEMBI. Yp0603KOCUCTEMBI.
buonoruveckoe u X03siICTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycTOWUMBOCTH dKocucteM. CoxpaHeHue
OMOJIOTrHYEeCKOTO pa3HooOpasus Ha 3eMIe.

VYuenne B. U. Bepnaackoro o Omocdepe. ['panuiiel, coctaB u CTpyKTypa
ouocdepsl. Kupoe BemectBO U ero ¢yHkuu. OcobeHHOCTH OHOchephl Kak
17100aTbHOM 9KOCUCTEMBI. J[MHaMuUecKoe paBHOBECUE M OOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMUYECKUE IUKIIBI 3JIEMEHTOB (yIIepoja,
a3oTa). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBo B Omocdepe 3emun. AHTPOIIOTCHHBIE M3MEHEHHUSI B Omocdepe.
['mo6anpHbBIC SKOTOTUYECKUE MTPOOIEMBI.

CocyuiectBoBaHue Mpupoabl U yenoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3us
KaKk OCHOBa ycToWuuBOCcTH Ouocdepbl. OcHOBa palMOHAJIBLHOIO YIPaBICHUS



MPUPOAHBIMU pEeCypCcaMHu U UX HUCIONb30BaHUE. JIOCTMXKEHUsT OMOJOTMM U OXpaHa
MIPUPOIBI.

JdemoncTpanuu:

[Toprpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbsr m cxemsl: «IlumeBbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llemn nuTanus», «IKOJIOTHMYECKasi MHUPAMUIAN,
«buocdepa u yenoBek», «IKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTEMaA
XBOMHOTO Jiecay, «bruoieHo3 BogoéMay, « ArponeHos», «[I[pumepHbie aHTPOIIOreHHbIE
BO3JICHCTBHUS Ha MpUpoAy», «BaKHEHIINE HWCTOYHUKHM 3arpsi3HEHUS] BO3AyXa U
IpYHTOBBIX BOI», «llouBa — BakHeWas cocraBisoomas Oouochepbn», «DakTophl
nerpaganuu  nouB», «llapHukoBbeiii  3ddexr», «DakTOpHl  PATUOAKTUBHOTO
3arpsisHeHust Ouocdepnl», «OOmas crpykrypa Ouocdeps», «PacmpocTpaHeHue
KU3HU B Ouocdepe», «O30HOBBIM sKpaH Ouocheps», «KpyroBopor yriepona B
o6uocdepe», «KpyroBopor azora B mpupoae».

O6GopynoBaHue: MoneNb-anuinKaius «TunuyHaele OUOIEHO3bI», TepOapuit
«PactutenbHbie cooOmiecTBa», koiekuun «buonenos», «Bpenurenn BakHEHIIHMX
CEITbCKOXO3SUCTBEHHBIX KYJIBTYp», repOapul M KOJUICKIIMH PACTCHUN U KUBOTHBIX,
NPUHAJICKAIINE K Pa3HbIM JKOJOTMYECKUM TrpylnaM ofHOro Buja, KpacHas kHura
Poccuiickoit @eneparnu, n300pakeHUs OXpaHAEMbIX BUOB PACTEHUM W )KUBOTHBIX.
I[IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT' M
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHIA

Cornacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K Pe3yabTaTaM OCBOCHUS
oOyyalolmuMUcs MporpaMM  CpeAaHero oOmero o0pa3oBaHUsA: JTUYHOCTHBIM,
METANpPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType NHMYHOCTHBIX pE3ylIbTaTOB OCBOEHHs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISIONIME: OCO3HAHWE OOYUYaIOIIMMHKCS POCCUUCKOMN
IPAXKIAHCKOW MJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U
CaMOOTIPEICIICHNI0, HATMYME MOTHBAIIUU K OOYYCHHIO OMOJIOTHH, 1IeJICHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH H
UCTOPUYECKUX TPAJULUNA pa3BUTHS OUOJIOTHYECKOTO 3HAaHUSA, TOTOBHOCTh U
CHOCOOHOCTh 00YYaroIIUXCs PYKOBOACTBOBATbCS B CBOEH NIEATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMH yCTAaHOBKaMH, TPHUCYIIMMH CHUCTEME OMOJOTUYECKOTO O0pa3oBaHUS,
HAJTM4HME DKOJIOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEIM W CTPOUTH
KU3HEHHBIE TUIAHBbI.

JInuHOCTHBIE pe3yibTaThl OCBOCHHMS NpeameTra «buoyorus» AOCTUTalOTCA B
CIMHCTBE Y4eOHOWM ¥ BOCHUTATEIIBHOW JIEATENTHHOCTH B COOTBETCTBHUU C
TPAJULIUOHHBIMUA POCCUMCKUMH COLIMOKYIBTYPHBIMU, MCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSAMH, NPUHSATHIMU B OOILECTBE MpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIOCOOCTBYIOT IIpolleccaM CaMOMNO3HAHUS, CAMOBOCIHUTAHUS W
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULIUHA JTUYHOCTHU, NATPUOTU3MA, YBAKECHUS K



3aKOHY W TPaBOIOPAJKY, YEIOBEKY Tpyda U CTapUIEMy IOKOJIEHUIO, B3aWUMHOTO
YBaXXEHUS, OCEPEKHOrO0 OTHOUIEHUS K KYJIBTYPHOMY HACJIEIUI0 U TpagullusM
MHOTOHAIIMOHAJILHOTO Hapomxa Poccuiickon ®denepauuu, NpUpPOLE U OKPYKAKOLIEH
cpene.

JIn4HOCTHBIE pPe3yabTaThl OCBOEHHUS yueOHOro npeamMera «buomorusy» AoIKHBI
OTpa)kaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIIUXCS  PYKOBOACTBOBATHCS
chopmMupoBaHHON BHYTPEHHEW MO3ULUEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlu{,  TO3UTUBHBIX  BHYTPEHHUX  YOXKICHUH,  COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUIMCKOTO 00IIIECTBA, PACITUPEHUE JKU3HEHHOTO OIbITa
U OIbITa JESATEIbHOCTH B TPOLECCE pealu3allii OCHOBHBIX HaIpaBJICHUIN
BOCMUTATEIBHOU I€SATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMSA:

c(hopMUPOBAHHOCTh TPAXKIAHCKON IMO3UIMU OOYUYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBAKCHUE 3aKOHA U
IPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH TPHU CO3IaHUHM Y4eOHBIX
IIPOEKTOB, PEIICHNN YICOHBIX U TTO3HABATEIIHHBIX 3a/1a4, BBITIOJTHEHUH OMOJIOTHUECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEACNIATh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHUIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€,

YMEHHE YUYWUTHIBaTh B CBOUX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS JIONEH C Pa3HBIMH YOEXKIEHUSMH, KYIbTYPHBIMU LIEHHOCTSMH U
COLMAJIBHBIM IOJI0KEHUEM,;

TOTOBHOCTbH K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BHITIOJTHEHUS yUEOHBIX,
IIO3HABATEJIbHBIX U UCCIIEA0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILLICHUSI K MHEHUIO
OTIIMIOHEHTOB MPH OOCYX JACHUH CIIOPHBIX BOITPOCOB OMOIIOTMUECKOTO COMEPIKAHMUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUUCKON TpakIaHCKOW UACHTHYHOCTH, MATPUOTH3MA,
YBaXKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepen Ponunou, roproctu 3a
CBOM Kpal, CBOWO PonnHy, CBOM A3BIK W KYyJIbTYypY, NPOLNUIOE W HACTOSLIEE
MHOTOHallMOHaIbHOIO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOILIEHWE K NPUPOJHOMY HACIECIHUIO W MaMSATHHKAM IPUPOIBIL,
NOCTHXKEeHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUHUCKUX YUEHBIX B CTAHOBIICHHE U PA3BUTHE
OuoI0THY, TOHUMAHUS 3HAYCHHsI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO OOIIECTBA;

uaerHas yO0exAEHHOCTb, TOTOBHOCTh K CIIy:KeHHI0O u 3amure OteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:



OCO3HaHHUE TYXOBHBIX [IEHHOCTEN POCCUNCKOIO HAPO/A;

c(hopMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBECHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJUTEIISAM, CO3[aHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO ITPUHATHUS HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUM C TPAAULIUSIMU
HaponoB Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHWE 3MOILIMOHATIBHOTO BO3JICMCTBHS KUBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMJICHUE
MPOSIBISATh KAYECTBA TBOPUECKON JIMUHOCTH;

5) ¢usnyeckoro BoOcHUTAHUSA, (POPMHUPOBAHMS KYJILTYPbl 310POBbSI M
IMOIMOHAJIBHOTO 0JIArONMOJy Y sl:

NMOHUMAHHUE W peayin3alus 3J0POBOTO U Oe30macHOTro 00pasa >KU3HU (310POBOE
MUTaHUEe, COOIOCHUE TUTUEHUYECKUX TTPaBWII U HOPM, COAJIaHCUPOBAHHBIA PEKUM
3aHATAW W OTABIXa, peryiaspHas (¢u3UYecKas aKTUBHOCTh), OepekHOro,
OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE 1IEHHOCTH TTPaBWJI MHIUBUIYaIbHOTO M KOJJIEKTUBHOTO O€30M1aCHOTO
MOBEJICHUS B CUTYaIUAX, YIPOXKAIOUIMX 3[I0POBbIO U KU3HHU JIFONICH;

OCO3HAaHME IIOCJICICTBUN W HENPHUATHS BPEAHBIX TPHUBBIUEK (YIOTPEOIICHHS
aJIKOTOJIs1, HAPKOTUKOB, KypEeHH );

6) Tpy10BOT0 BOCIIUTAHHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOI00HE;

FOTOBHOCTh K QKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIBHOU
HaIlPaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTEIBHO
BBIMOJIHATH TAKYIO AEATEIBHOCTD;

WHTEPEC K pasnudyHbiM cdepaMm mpodecCHOHANbHON NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayiiel mpoeccu U pearn30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TUUIaHBbI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
MNPOTSHKEHUH BCEH KU3HMU;

7) 3K0JI0ru4eCKOro BOCIIUTAHUA:

AKOJIOTMYECKH 1IETIECO00pa3HOE OTHOIIEHUE K IPUPOIE KAK UICTOYHUKY JKM3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAaHMS;

TOBBIIICHUE yPOBHSA OKOJIOTMYECKOW KYIBTYpHI: TPUOOPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYIIKOB U OILIEHKH UX BO3MOXXHBIX MOCJIEACTBUU 11 OKPYKAFOIIEH
cpensl;



OCO3HaHME MIOOAJIBHOIO XapakTepa 3KOJIOIMYECKHUX MpoOjaeM M MyTel Hux
pelIeHHUS;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBbIE MIPU U3YUEHUH OWOJIOTMH 3HAHUS U
YMEHUS PU PEeLIEHUH MPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM NPUPOJOTOIb30BaHUEM
(cobmronenue npaBWII TMOBEACHUS B NPHUPONAE, HANPABICHHBIX Ha COXpaHEHUE
PaBHOBECHS B DKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHMOChEpHI);

AKTMBHOE HENPUATHE NCHUCTBUM, NIPUHOCAUIMX BPEA OKPYXKAIOLIEH NMPUPOIAHOMN
cpele, yMEHHE MPOTHO3UMPOBATH HEOIArONPUSITHBIE SKOJIOTMUYECKUE TOCIEACTBUS
NpEeANPUHUMAEMBIX ICUCTBUHN U MPEAOTBPAIIATh UX;

HaJM4YKUe PA3BUTOTO SKOJOTMYECKOTO MBILIUICHHS, SKOJOTHUYECKON KYIbTYpHI,
OMbITA JIEATEIbHOCTH HKOJIOTMYECKON HANpPaBIE€HHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
UMU B TIO3HABATEJILHOW, KOMMYHUKATUBHOW W COIIMAJIBLHOM MPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHUECKON AESTEIbHOCTH SKOJIOTMUECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHHUS:

c(hOpMHUPOBAaHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIbCKOW KYIBTYpbl KakK CpEeICTBa
B3aMMOCHCTBUS MEXKIY JTIONbMH U MIO3HAHUS MUDA;

NOHMMaHWe crHerudukn OUOJIOTHMH Kak HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHUM PALMOHATIHLHOTO HAYYHOTO MBIIUICHHUS, CO3[aHUU [EJIOCTHOTO
NpeICTaBICHUs 00 OKpYXalollleM MHUpEe KakK O €IWHCTBE MPUPOABI, YeIOBEKa M
oOmiecTsa, B TO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUH MpodieM
COXpPaHEHHUSI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHHM [JIsi COBPEMEHHOM IMBHIM3AINU:
oOecreyeHnsi HOBOTO YPOBHS pPa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PpeCypCHBIC IPOOIEMBI PA3BUTHS YEJIOBEUSCTRA,
MOKWCKa IMyTeH BBIXOMA M3 TJIO0ATBHBIX JKOJIOTHYECKUX MpoOIeM U obecreueHus
nepexoia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAJIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOIYYCHUH OMOIOTUYECKUX 3HAHHUH B IEJSIX TTOBBIIICHUS
o0Ime KylIbTyphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTABHOM 4YacTH
(YHKIIMOHAIBHOW TPaMOTHOCTH OOyYaromuxcs, (opMHpyeMod TIpH H3YYCHUHU
OHOI0THY;

MMOHUMAHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS JJIsl aHATM3a U O0bSICHEHUS
SBJIICHUI OKPY>KAIOLIEr0 MUpa U MPOUCXOISAIIMX B HEM U3MEHEHUM, YMEHHUE JenaTh
000CHOBAaHHBIEC 3aKJIIOUEHUS] HA OCHOBE HAay4YHBIX (PAKTOB M MUMEIOIIMXCS JAHHBIX C
LEJIbI0 IOJIYYE€HHUS IOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTh CaMOCTOATENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npoodieM B peaibHbIX KU3HEHHBIX CUTYalIUSIX;



OCO3HAHUE IIEHHOCTHM HAYYHOM JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATH
MPOEKTHYIO U UCCIEN0BATEIBCKYIO I€ITEIbHOCTh NHANBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHMI 1O OWOJOTHH B
COOTBETCTBUH C KM3HEHHBIMU MMOTPEOHOCTAMM.

METANPEJIMETHBIE PE3YJIBTATBI

MeramnpeameTHbie pe3yibTaThl OCBOSHMsI ydeOHoro mnpeaMera «buosorus
BKJIFOYAIOT: 3Ha4MMble Uil  (OpMHUpOBAaHUS MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYYHBIC TOHITHS, OTpaKarolue
IIEJJOCTHOCTh HAyYHOW KapTUHBI MHUpa H CcHeludUuKy METOIOB IO3HAHUS,
UCIIOJIb3YEeMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPrus, sBIEHUE, MpOolecc,
CHUCTEeMa, Hay4HbIM (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue, HaOmoAeHNEe, U3MEPEHNE, PKCIIEPUMEHT U APYTUX), YHUBEPCAJIbHbBIC
yueOHble  JedcTBUS  (TIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecnieunBaromue GopMupoBaHue (PYHKIIMOHAJIBHOW TPAaMOTHOCTH M COIMAIbHOM
KOMIIETEHITUHA 00yUYarOIINXCs, CIOCOOHOCTh 00YJaIOIIUXCsl KCTIOIB30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PCHYECKHE 3HAHUS U YyHHUBEpCAJIbHbIE Yy4eOHBIC
JEUCTBYS B MTO3HABATEJILHON U COLIMATIBLHON MPAKTHUKE.

MertanpenMeTHble  pe3yabTarbl OCBOCHHSI TPOTPaAaMMBI  CPEAHEro  OOIIero
o0pa3oBaHUsl JOJKHBI OTPAXKATh:

OBinaneHne yHMBepPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU ACHCTBUSIMH:

1) 6a30BbI€ JJOrHYECKHeE eHCTBHUS:

CaMOCTOATENIHHO (POPMYITHPOBATH U AKTyaJIU3UPOBATH MPOOIEMY, pacCMaTpuBaTh
€€ BCECTOPOHHE;

UCII0JIb30BaTh IPU OCBOCHUH 3HAHUH MPUEMBI JIOTUUECKOTO MBIIICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, OoOOOIIEHUs), PACKpbIBaTh  CMBICI
OMOJOTHYECKUX TOHATUM (BBIAENSATh WX XapaKTepHbIE IMPU3HAKH, YCTAaHABIMBATH
CBSI3U C JPYTUMU MOHATHIMU);

ONpEeNEeNsATh ILeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTaThl IEATEIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh OMOJOTUYECKUE TOHATHUS Ui OOBSACHEHHUS (PAKTOB U SIBICHUUN
YKUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHYKTUBHBIE, J€AYKTUBHBIE, 10 aHAJIOTHH ),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pPacCMarpUBACMBIX SBICHUSX,
(dbopMyIMpOBaTH BEIBOMIBI M 3aKIIOYCHHUS;

MIPUMEHATh CXEMHO-MOJENBHBIE CPEICTBA ISl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€¥ M OTHOIIICHU B M3y4aeMbIX OMOJOTUYECKIX O0OBEKTAX, & TAKKE MPOTUBOPEUNI
Pa3HOTO PO/a, BHISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOUHHUKAX;

pa3palarbpiBaTh IUIAH PEIICHUS MNpPOOJIeMbl C Y4ETOM aHaIM3a UMEIOIINXCS
MaTrepHuaJbHbIX U HEMaTepUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B AESTEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB
LEJISIM, OLIEHUBATh PUCKU MOCEICTBUM 1€ATETbHOCTH;

KOOPIMHUPOBATh U BBINOIHATH PaOOTy B YCIOBUSIX PEATbHOTIO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIIEHUE MIPU PEILIEHUH KUZHEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEIOBATEIbCKUE NeHCTBUS:

BJIa/IETh HaBBIKAMHM Y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHON JAEsTeNIbHOCTH,
HaBbIKAMU  pa3pellieHus  npoOieM,  CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/a4, MPUMEHEHHIO
Pa3IUYHBIX METOAOB IMO3HAHUS;

UCIIOJIb30BaTh PA3IMUHbIE BUIbI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS,
€ro MHTEpIpEeTaLHH, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYyalUsiX, B TOM
YuClie MPU CO3/IaHUH YYE€OHBIX U COIIMATBHBIX IPOEKTOB;

(dbopMUpOBaTh HAyYHBIA TUI MBIIUICHUS, BIIAJIETh HAYYHOM TEPMUHOJIOTHEMH,
KJTIOYEBBIMH MMOHATUSIMHU U METO/IAMH;

CTaBUTh M (QOpMYyIMpOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTENbHON
JESTENBHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajauvy,
BBIIBUTATh TUTIOTE3Yy €€ pellieHus, HaXOAUTh apryMEeHTHI JIJIsl J0Ka3aTeIbCTBa CBOUX
YTBEPKIEHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAJIM3WPOBATh MOJYYECHHBIE B XOJI€ PEIICHUS 3a/1a4Hl PE3YIbTaThl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYHIIECTBIISTh I1EJICHANPABICHHBIH MOWCK TIEpEeHOCa CPEACTB M CHOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELY;

yMETh IEPEHOCUTh 3HAHWSA B IMIO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KUZHEICATEIHHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX [IPEIMETHBIX 00sacTeil;

BBIJIBUTaTh HOBBIE WJEW, MpeAJiaraTb OPUTMHAJIbHBIE MOAXOIbl U PEIICHHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4M, JOIMYCKAIOIINE albTEPHATUBHBIC PEILICHHUS.

3) pabdora ¢ uadopmanmeii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX MCTOUYHUKAX HH(OpManuu (TEKCTe y4eOHOTO
nocoOus, Hay4yHO-NONYJISPHOM  JuTeparype, OHOJOTMYECKUX  CIOBapiAX U
CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B lIHTepHeTe), aHaIU3UpOBAThH
uHGOPMAIUIO Pa3IMYHBIX BUJIOB U (POPM MpPECTaBICHUS, KDUTHUYECKH OLICHUBATH €&
JOCTOBEPHOCTh M HEMPOTHUBOPEUYNBOCTH;

GopMynupoBaTh 3ampochl W MPUMEHSATh Pa3IUYHbIE METOIAbl NPU TOUCKE U
oTOope OMoIOrnuecKoil MHPOpMaILIHU, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUYEOHBIX 3a]1a4;

npuoOpeTaTb OMNBIT  HCIOJIb30BAaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJBTYPY AKTHUBHOI'O HMCIOJB30BaHUS Pa3IMYHBIX
ITOMCKOBBIX CHCTEM;



CaMOCTOATEJIbHO  BBIOMpaTh  ONTUMAJIBHYIO  QopMy  MpeACTaBICHUS
Oounonoruyeckoil nHGPopMaluK (CXeMbl, TpadUKH, TUArpaMMbl, TaOJUIbl, PUCYHKU U
pyroe);

HCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJICTBA MIPU pabOTE ¢ OMOIOrMYeCKOM
uH(popMaLel: TPUMEHATh XUMUYECKHE, (PU3NYECKHEe U MaTeMaTHYeCKUE 3HAKU U
CUMBOJIBI,  (opmynbl,  aOOpeBuarypy, = HOMEHKJIATypy,  HCIOJIb30BaTb U
npeo0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HAMIISAIHOCTH;

BJa/I€Th HABBIKAMHU PACIIO3HABAHMS U 3aIIUTHl HH(POpMAUHU, HH(HOPMALIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH AeHCTBUAMM:

1) ob1menme:

OCYUIECTBISATh KOMMYHUKAIUUA BO BCEX cepax KU3HU, aKTUBHO y4acTBOBATH B
Juajore Wi JUCKYCCHMM IO CYIIECTBY OOCYXKIaeMoil TeMbl (yMEHHE 3aJlaBaTh
BOMPOCHI, BEICKA3bIBATh CYKJICHUS OTHOCUTEIHHO BRIMOJIHEHUS MIPeAsiaracMoi 3a/1auu,
YUUTBHIBATh UHTEPECHI U COTTIACOBAHHOCTH MO3UIUHN APYTHX YYACTHUKOB AMAJIOTA WU
JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpEICTBa OOIIEHMS, TIOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEIINOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYallul, YMETh
CMSTYaTh KOH(PIJIUKTHI U BECTU MIEPETOBOPHI;

BIAJIETh PA3JIMYHBIMU CIOco0aMu OOIIEHUST W B3aUMOJICHCTBUS, MOHUMATh
HaMEPEeHUs APYTUX JIIOJEH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B
KOPpEKTHOM (popme hopMyTHupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTHYHO M3Jararb CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
S3BIKOBBIX CPENICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

NOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaIbHOU
paboTHl MpU PEIICHUU OMOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTH
NPUMEHEHUS TPYNIOBBIX (OpM B3aUMOJEHCTBUS MPU PELICHUH YUeOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy M METOABl COBMECTHBIX JACUCTBUH C yd€ToM OOLIUX
MHTEPECOB M BO3MOYKHOCTEHN Ka)/10I0 WIEHA KOJIEKTHBA;

IIpUHUMATh  [eJIM  COBMECTHOM  JAESATENBHOCTH,  OpPraHU30BBIBaTH U
KOOPAMHHUPOBATh JCHUCTBUS MO €€ JOCTHXKCHUIO: COCTAaBISITh IUIAH JICMCTBHM,
pacupenensTe poad C Y4ETOM MHEHUM YYacCTHUKOB, OOCYXIaThb pe3YJIbTaThl
COBMECTHOU padoOThI;

OLICHMBAaTh Kau€CTBO CBOEr0 BKJIAJA M KaKJIOT'O yYaCTHUKA KOMaHJbl B OOIIMIA
pe3yabTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

[peajararb HOBBIE IPOEKThHI, OLEHHWBATh HJEW C TO3UIUU HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUUECKON 3HAUMMOCTH;

OCYUIECTBISATh IO3UTUBHOE CTPATErNYECKOE MTOBECHHE B PA3JIMYHBIX CUTYaIUX,
IPOSIBIIATH TBOPYECTBO U BOOOPaXEHHE, ObITh MHUIIMATHBHBIM.

OBiaeHne yHUBEPCAJIbHBIMH PEryJATHBHBIMH JI€CTBUSIMHU:



1) camoopraHu3anus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IJIs BBISBIICHUS IPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICTIOBBIE YCTAHOBKHU
B CBOUX JICUCTBUSIX U IMOCTYIKAaX MO OTHOIIEHUIO K )KMBOU MPUPOJIE, CBOEMY 3I0POBBIO
U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBISATh MO3HABATENbHYIO JAESTENbHOCTb, BBISBIATH
npoOaeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOMN
NESATeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABIISATH IUIaH pElIeHUsl MPOOIeMbl C YYETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIUSIM;

pacuIupsiTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIM;

JIeNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATH €ro, Oparb OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOHN IPYAUIIUN B Pa3HBIX
0o0nacTsAX 3HAHWW, TOCTOSHHO TOBBIIIATH CBOW 0OOpPa30BATEIBHBIM W KYJIBTYPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BJIaJIETh HAaBBIKAMH MO3HABATEILHON peQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBHUI U MBICIUTENBHBIX MPOLIECCOB, X PE3YIABTATOB U OCHOBAaHUM, UCIIOJIb30BATh
npuéMbl pedIeKCUu AJ OIIEHKU CUTYyalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEUICHUS IO UX CHUKEHUIO;

OpUHUMATh MOTUBBl W apryMEHTbl JAPYrMX I[pU aHalM3€ pe3yiIbTaToB
NEeATENbHOCTH;

3) npuHATHE Cedsl U APYTUX:

MPUHUMATH ce0s1, TOHNMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W aApPryMEHTBHl JPYIrUX TMpPHU aHAJIHU3E PE3YJIbTAaTOB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C O3ULIUU JIPYTOTO YEJIOBEKA.

HNPEAMETHBIE PE3VYJIBTATBI

[Ipenmetnbie pe3ynbTaThl 0cBoeHus nmporpammbl COO mo 6umonoruu Ha 6a30BOM
YpOBHE BKIIIOUAIOT CeNU(pUYECKUE I y9eOHOTo npeamera «bruomorusy HaydHbIC
3HaHUS, YMEHUA U CHOocOObl JEWCTBUH 1O OCBOCHUIO, HWHTEpPHpETaAllUd U
npeoOpa3oBaHUI0 3HAHWM, BUABI JEATEIILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS M
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CHUTyalUsX, a TaKKe B PeaJbHbIX



KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C Owuosorueil. B mporpamme mnpenMeTHbie
pe3yJbTaThl MPEJICTABICHBI 1O rofaM 00y4YeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mnpenmera «buomnorus» ¢ 10
Kacce NOMKHBI OTPaXKaTh:

c(hopMUPOBAaHHOCTH 3HAHHMI O MECTE€ M POJU OWOJIOTUM B CUCTEME HAy4YHOTO
3HaHUSl €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apPYOCHKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OUOIOTUHU, (PYHKIIMOHAIBHONW IPaMOTHOCTH 4eJIOBEKa
JUISL PELICHUS )KU3HECHHBIX 3a7a4;

yMEHUE PACKPBIBATh CO/IepKaHUE OMOIOTUYECKUX TEPMUHOB U TIOHSITUH: KU3HB,
KJIeTKa, OpraHu3M, MeTadonmu3M (OOMEH BEHIECTB M MPEBpallleHUE DHEPTUH),
roMeoctaz  (caMoperynsiusi), ypOBHEBasi  OpraHM3alus  JKUBBIX  CHUCTEM,
CaMOBOCTIPOU3BeICHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JIaraTb OWOJOTHMYECKHEe Teopuu (KIJIETOUHAs, XPOMOCOMHas,
MyTaIlMOHHAas, IIEHTpaJIbHAs I0rMa MOJIEKYJISIpHON Ouosyiorun), 3akonsl (I. Mennens,
T. Moprana, H. 1. BaBusosa) u yuenus (0 rieHTpax MHOT0OOpa3usi ¥ MPOUCXOXKICHUS
KyJIbTypHbIX pacteHuid H. M. BaBuioBa), onpenensiTh TpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHE BIAJIETh METOJAMH HAy4YHOTO IMMO3HAHHUS B OHMONOTHH: HAOMIOACHUE U
ONMMCAHUE >KUBBIX CHUCTEM, MPOLECCOB W SBICHUM, OpPraHu3alus W TPOBEINECHUE
OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIIBMKEHUE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXIYy HCCIEIyeMbIMU BEIMYUHAMH, OOBSACHEHHE IOJNyYCHHBIX PE3YJIbTaTOB,
UCITIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJbI Ha
OCHOBAHUH IOJTYYEHHBIX PE3YJbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE IMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OTHOKIETOYHBIX K MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTHU TIPOIECCOB:
oOMeHa BEIIECTB W MPEBPAIICHUS SHEPTUU B KIIETKe, (OTOCUHTE3a, MIIACTUIECKOTO U
SHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHUTO03a, MeH03a, OIUIOAOTBOPEHUS,
Pa3MHOXKEHUS, HHANBUIYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHUE TPUMEHSTh TONYYCHHBbIC 3HAHUSA M7 OOBSICHEHHS OMOJOTHYECKUX
MPOLECCOB U SABJICHUW, JJISI NPUHATUA IMPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HH C Lenapto  oOecriedyeHus: O€30MacCHOCTU CBOETO 30pPOBbsl U 370pPOBBS
OKPY’KaIOIINX JIIO/Ie, COOIONEHUS HOPM TI'PAMOTHOIO TMOBEACHUS B OKpYyKarollen
MPUPONHON cpele, TMOHMMAaHUE HEOOXOAMMOCTH WCIOIB30BAHUS —JOCTHKEHUN
COBPEMEHHOM OMOJOTUH U OUOTEXHOJIOT UM JIJIsl pallMOHATBLHOTO PUPOIONOIb30BAHNUS;

YMEHHUE pellaTh FJIEMEHTAPHbIE TEHETUUYECKUE 3a]]Ja4l HA MOHO- U TUTUOPUAHOE
CKpEIIMBaHHE, CLEIJICHHOE HAaCleOBaHUE, COCTaBIATH CXEMbl MOHOTHMOPUIHOTO
CKpEIIMBaHUS IS IPECKa3aHUs HACIEAOBaHUS IPU3HAKOB Y OPraHNU3MOB;

YMEHUE BBINOIHATH JTA0OpATOpHBIE U MpPaKTUYECKUE paboThl, COOMIONATH
npaBuiia rpu padore ¢ yueOHbIM U JIa0OpaTOpHBIM 000PY/IOBAHHUEM;



YMEHUE KPUTUYECKH OLEHUBATh U  HHTEPHPETUPOBATh  HMH(POpPMALUIO
OMOJIOrMYECKOro COAEPKaHMUs, BKIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
MCTOYHUKOB (CpelcTBa MaccoBOW MH(POPMALMM, HAyYHO-TIOMYJISPHbIE MaTepHalbl),
ATUYECKUE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHMNA B OHOJNOTUH, MEIHIIMHE,
OMOTEXHOJIOTUH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHMS, 00001Ias
OMOJIOTrMYECKY0 HHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh
MOHATUIHBIN anmnapar OMOJIOTHH.

[IpenmeTHbie pe3ynbTarbl OCBOEHUS yueOHoro mnpenmera «buonorus» ¢ 11
KJlacce TONKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHMM O MeCT€ M POJH OMOJOTMU B CHUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBl MUpPA U HAyYHOIO MHUPOBO33PEHUS, O BKIIAJE POCCUUCKHUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTUE OMOJOTUHU, (PYHKIIMOHAIBLHON TPaMOTHOCTH YeJOBEKa
JUTSL pelIeHus KU3HEHHBIX 33]1a4;

YMEHHE PacKphIBaTh COMAEPKAHHE OMONOTHYECKMX TEPMHUHOB U TOHSATUNA: BUI,
NOMYJSALMSI, TEHO(OHJ, SBONIOIMS, JBIXKYIIHE CHIbl ((DAKTOPBI) SBOJIOLUH,
NPUCTIOCOOJIGHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, JKOJOTUYECKHE (HaKTOPHI,
AKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLEHTHI, UENH MUTAHUS, SKOJIOTHYECKas
nupamua, OuoreoreHos, onocdepa;

yMEHHE u3JlaraTh Ouogoruyeckue teopuu (3BomtonronHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHsl HBOJIOIMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOIbIIIEBOTO
cxoactBa K. M. bapa, uepenoBanus IaBHBIX HallpaBiIeHUM U myTei sBomonuu A. H.
CeseprioBa, yuenusi o ouochepe B. U. Bepnaackoro), ompenensrh T'paHHIBI HUX
IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJIAJIETh METOAAMH HAy4YHOTO MMO3HAHHWS B OHMONOTHH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLECCOB U SIBICHUMN, OpPraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBISIBICHUE 3aBHCHUMOCTU
MEXJy HCCIEIyeMbIMH BEJIMUYMHAMHU, OOBSCHEHHE MOJYYEHHBIX pPE3ylbTaToB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JEJaTh BHIBOABI HA
OCHOBAHUH IOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKA CTPOECHUS OHOJIOTMYECKHX
OOBEKTOB:  BHUJOB, MOMYJSAIUI, NPOAYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB,
OMOreoIeHO30B M JKOCUCTEM, OCOOEHHOCTH TMPOILIECCOB:  HACJIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPTraHMU3MOB, JEHCTBHS HKOJIOTMUECKUX (DAKTOPOB Ha OPraHU3MBI, TIEpEHOCa BEIIECTB
Y [TOTOKA SHEPTHH B DKOCHCTEMAX, AaHTPOIIOI€HHBIX U3MEHEHNUH B 3KOCHCTEMAaX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOr€OXMMUUYECKUX IIUKIIOB B Onocdepe;

YMEHUE NPUMEHATH IOJYYEHHbIE 3HAHUS U OOBACHEHHS OMOJIOTMYECKHX
MPOLECCOB U SABJICHUW, JJISI NPUHATUA NMPAKTUYECKUX PEIICHUHA B MOBCEIHEBHOU
KU3HU C Lenplo olecriedyeHus: O€30MacCHOCTU CBOETO 30pOBbsi U 370pPOBBS



OKpY’KaIOIUX JIIOICH, COOMIONECHUS HOPM TPaMOTHOTO TOBEACHHUS B OKPY)Karomien
OpPUPOAHON cpene, MOHHUMAaHHE HEOOXOIMMOCTH WCIONb30BAHUSA JIOCTHKEHUH
COBPEMEHHON OMONIOTHH ISl pAllMOHAIEHOTO MPUPOIOTIONIH30BAHNUS;

YMEHHE peliarh >JIeMEHTAapHbIE OHMOJOTMYECKHE 3a7ayd, COCTABIATH CXEMBI
MepeHOca BEIICCTB U SHEPTUU B dKOCUCTEMax (LIeTH MTUTaHUs );

YMEHHE BBIMOJHATH JA0OpaTOpHBIE W MpakTUYECKUe padoThl, COOIIONATh
npaBuiia Mpu padbore ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYCCKH OICHUBATH M  HHTEPIPETUPOBATHL  WHOOPMAIIHIO
OHMOJIOTHYECKOTO COMIeP KaHMsI, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TMUHBIX
MCTOYHUKOB (CpEACTBa MAacCOBOW MH(OpPMAINK, HAyYHO-TIOMYISIPHBIE MaTepHabl),
paccMmarpuBaTh  IoOambHBIE  JKOJOTHYECKHE  MPOOIEMBI  COBPEMEHHOCTH,
(GopMHUpOBaTH MO OTHOIICHHIO K HUM COOCTBEHHYIO TO3HIIHIO;

yMEHHUE CO3/]aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIC COOOIIECHHS, 00001Ias
OHMoNIoTHYECKYI0 HH()OPMAIIMIO U3 HECKOJIIBKUX NCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
NOHSTUIHBIN anmnapar OMOJIOTUH.

TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIIACC
KoummuecTBo 4acos JJIeKTPOHHbIE
Noe  HammeHoBaHHe
(undposbie)
n/ PpasesioB H TeM Bcer Konrpoabnbie IlpakTudeckue
oOpa3oBaTeJibHbIE
n  HporpamMmbl 0 padoThI padoThI
pecypchl
bubnnoreka
1 buonorus kak Hayka 2 0.5 LIOK https://m.edsoo.r
u/7f41c292
bubnnoreka
JKuBble cucTeMbl U UX
2 R 1 ILHOK https://m.edsoo.r
P . u/7f41c292
bubnnoreka

XUMHWYECKUIT COCTaB U
3 8 1 ITOK https://m.edsoo.r

CTPOEHUE KIIETKU u/7f41¢292



https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587860162&usg=AOvVaw1G9cFzZsA2ucsfO_ppqrb3
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587860162&usg=AOvVaw1G9cFzZsA2ucsfO_ppqrb3
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587862070&usg=AOvVaw1r1Y-kLnblPZiO1XhrgBJn
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587862070&usg=AOvVaw1r1Y-kLnblPZiO1XhrgBJn
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587864190&usg=AOvVaw2Rn-j-5HwwnCgbbR9Obu9S
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587864190&usg=AOvVaw2Rn-j-5HwwnCgbbR9Obu9S

OBIIEE KOJIMYECTBO

KusuenedareabHOCTD
KJIETKHA

PasmHoxeHue n
MHIUBUAYAJIBHOE 5
pa3BUTHE OPraHU3MOB

HacnencrBeHHOCTb U
U3MEHUYUBOCTD 8
OpraHu3MOB

Cenexuus OpraHu3MOB.
OCHOBBI OMOTEXHOJIOTUU

PesepBHOE Bpems 1

YACOB IIO ITPOI'PAMME

11 KJIACC

No
n/
n

Koaun4yecTrBo 4acos
HaumenoBanue

pa3iesioB U TeM
nporpamMmmaol 0 paﬁon,l
OBOJIIOLIMOHHAS

OHOJIOTHA

Bo3HuKHOBEHUE U
pa3BHUTHE KU3HU HA 9 1
3emie

34 2

Bcer KoHTposbHbIE

1.5

IIpakTH4yeckue
padoTbI

0.5

bubnuorexa
HOK https://m.edsoo.r
u/7f41c292

bubmuoreka
IHOK https://m.edsoo.r
u/7f41c292

bubmuoreka
IHOK https://m.edsoo.r
u/7f41c292

bubmuoreka
IHOK https://m.edsoo.r
u/7t41c292

bubmuoreka
IHOK https://m.edsoo.r
u/7f41c292

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE
pecypcsl
bubmuoreka

HOK https://m.edsoo.ru/
7f4lcc74

Bbubnuoreka
OK https://m.edsoo.ru/
7f4lcc74



https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587866590&usg=AOvVaw0ZtEQcolTLs3zYj_raKrV1
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587866590&usg=AOvVaw0ZtEQcolTLs3zYj_raKrV1
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587869156&usg=AOvVaw2vBMX5rKpDITV12odPlzZQ
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587869156&usg=AOvVaw2vBMX5rKpDITV12odPlzZQ
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587871558&usg=AOvVaw3Ri9YZVHeqPBydcxSh5seg
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587871558&usg=AOvVaw3Ri9YZVHeqPBydcxSh5seg
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587873427&usg=AOvVaw1TdUwIud_mbXXb0CdgJVCp
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587873427&usg=AOvVaw1TdUwIud_mbXXb0CdgJVCp
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587875250&usg=AOvVaw32ZUXfe1aTJLwsTaHluBTX
https://www.google.com/url?q=https://m.edsoo.ru/7f41c292&sa=D&source=editors&ust=1701379587875250&usg=AOvVaw32ZUXfe1aTJLwsTaHluBTX
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587882694&usg=AOvVaw0cmbXgVgAP9gA7PqPWnmWi
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587882694&usg=AOvVaw0cmbXgVgAP9gA7PqPWnmWi
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587884391&usg=AOvVaw2AouGf3k9-uwu2rJGrud34
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587884391&usg=AOvVaw2AouGf3k9-uwu2rJGrud34

Opranusmel 1

1
OKpyKaromias cpeia >
CooOmiecrBa u
4 SKOJIOTHYECKUE 9 1
CHCTEMBI
5) PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO
YACOB I1O 34 2 2.5
TTPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmvecTBo yacoB
n/ Tema ypoka Bcer Konrpoabsnsl IlpakTuyeckn
n 0 e padoTnI e padoTsl
1 buonorus B 1

CUCTEME HayK

bubnuoreka
HOK https://m.edsoo.ru/
7f4lcc74

bubnuoreka
HOK https://m.edsoo.ru/
7f4lcc74

bubnuoreka
HOK https://m.edsoo.ru/
7f4lcc74

JIEKTPOHHBIE
uugposeie
o0pa3zoBaTesIbHbI
e pecypchbl
bubanoreka

HOK https://m.edso
0.ru/863e6122 https:

//m.edso0.ru/863e63
2a



https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587886033&usg=AOvVaw1lOpqvk4RTZgbZAhd6VRRx
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587886033&usg=AOvVaw1lOpqvk4RTZgbZAhd6VRRx
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587887643&usg=AOvVaw2rdB4Yh8Q3Xt88DwVD8y1A
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587887643&usg=AOvVaw2rdB4Yh8Q3Xt88DwVD8y1A
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587889319&usg=AOvVaw3ekog3HAl9EEK0H-BuAA0N
https://www.google.com/url?q=https://m.edsoo.ru/7f41cc74&sa=D&source=editors&ust=1701379587889319&usg=AOvVaw3ekog3HAl9EEK0H-BuAA0N
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO

10

MeToapl MO3HAHUS
JKUBOU IIPUPOJIBI.
[IpakTnueckas
pabota Ne 1
«Hcnonp30BaHue
Pa3IUYHBIX
METOJIOB IIPU
M3YYCHUU
OHOJIOTHYECKUX
00BEKTOB»

bunonornueckme
CHCTEMEI,
MPOLECCHI U UX
W3y4YCHHE

XuMudecKkui
COCTaB KJICTKH.
Bomau
MUHEPAITBbHBIE COJIA

benku. Cocras u
CTpOCcHHE OETTKOB

DepMEeHTH —
Oouonornyeckue
KaTalau3aTropsbl.
JlabGopaTopHas
pabora Ne 1
«3yuyenue
KaTAIUTUYECKON
aKTUBHOCTHU
dhepmeHTOB (Ha
puUMepe aMuiIasbl
WJIM KaTajas3bl)»

VYrieBoasl.
JInmmel

Hyxknennossie
KHCIO0Thl. AT®

HcTopus u MeTobl
U3YyYEHUs KIETKU.
Knerounas teopus

Kinerka kak
LEIOCTHASA KUBas
cucreMa

0.5

0.5

bubnuoreka

LOK https://m.edso
0.ru/863e6122

bubnmoreka

LHOK https://m.edso
0.ru/863e6564

bubnuoreka

OK https://m.edso
0.ru/863e674e

bubnuoreka

OK https://m.edso
0.ru/863e6b72

bubnmuoreka

IIOK https://m.edso
0.ru/863e6b72

Bbubnuoreka

HOK https://m.edso
0.ru/863e6870

Bbubnuoreka

HOK https://m.edso
0.ru/863e6d5¢

Bbubnuoreka

HOK https://m.edso
0.ru/863e6e88


https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587900908&usg=AOvVaw08KWtElTFt5P9RJaGpWTI2
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587900908&usg=AOvVaw08KWtElTFt5P9RJaGpWTI2
https://www.google.com/url?q=https://m.edsoo.ru/863e6564&sa=D&source=editors&ust=1701379587902700&usg=AOvVaw1HgHPkE_8-Au2rbT8C951X
https://www.google.com/url?q=https://m.edsoo.ru/863e6564&sa=D&source=editors&ust=1701379587902700&usg=AOvVaw1HgHPkE_8-Au2rbT8C951X
https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587906635&usg=AOvVaw3EWPLKJxhMluXd1B7pKqki
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587906635&usg=AOvVaw3EWPLKJxhMluXd1B7pKqki
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587908677&usg=AOvVaw1DJOKgRq4ZS5aAl2KTG8Za
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587908677&usg=AOvVaw1DJOKgRq4ZS5aAl2KTG8Za
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4
https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4
https://www.google.com/url?q=https://m.edsoo.ru/863e6e88&sa=D&source=editors&ust=1701379587913821&usg=AOvVaw2t_DZyKitHrTNbMtNJ_Vyk
https://www.google.com/url?q=https://m.edsoo.ru/863e6e88&sa=D&source=editors&ust=1701379587913821&usg=AOvVaw2t_DZyKitHrTNbMtNJ_Vyk

11

12

13

14

15

16

17

18

Crpoenue
3YKapUOTUYECKOM
KJICTKH.
JIaGoparopHas
pabota Ne 2
«M3yueHne
CTPOCHHUS KIETOK
pacTeHui,
KUBOTHBIX, TPHOOB
1 OakTepuii o
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax
Y VX OTTMCAHHE

OOMeEH BEIIECTB
WA MeTa0O0IN3M

dortocunTes.
XeMOCHHTE3

DHEePreTuYeCcKuil
oOMeH

Ku3HEHHBIN UK
knetku. [lenenue
KJIeTKH. MuTO3.
JlaGopatopHas
paborta Ne 3
«HaOmronenue
MHTO3a B KJIETKaxX
KOHYHKA KOpelIka
JyKa Ha TOTOBBIX
MHKpOIIpenaparax»

Buocunres Oenka.
Peaxius
MaTPUYHOTO
CHHTE3a

Tpancnsauus —
ounocuuTes OenKa

Hexnerounsie
(bOopMBI )KU3HU — 1
BHUPYCHI

0.5

0.5

bubnuoreka

LOK https://m.edso
0.ru/863e6ff0 https:/
/m.eds00.ru/863e71
6C

bubnuoreka

OK https://m.edso
0.ru/863e766¢

bubnuoreka

OK https://m.edso
0.ru/863e7c98

Bbubmmoreka

IIOK https://m.edso
0.ru/863e7aae

Bbubmuoreka

IIOK https://m.edso
0.ru/863e7dc4

Bbubnuoreka

HOK https://m.edso
0.ru/863e796e

bubnuoreka
HOK https://m.edso
0.ru/863e796e

Bbubnuoreka

HOK https://m.edso
0.ru/863e7540


https://www.google.com/url?q=https://m.edsoo.ru/863e6ff0&sa=D&source=editors&ust=1701379587917495&usg=AOvVaw2s1zA_8BHKJjAuhKAeofGG
https://www.google.com/url?q=https://m.edsoo.ru/863e6ff0&sa=D&source=editors&ust=1701379587917495&usg=AOvVaw2s1zA_8BHKJjAuhKAeofGG
https://www.google.com/url?q=https://m.edsoo.ru/863e716c&sa=D&source=editors&ust=1701379587917710&usg=AOvVaw054LHaKLQtbV7lDveQ9b-F
https://www.google.com/url?q=https://m.edsoo.ru/863e716c&sa=D&source=editors&ust=1701379587917710&usg=AOvVaw054LHaKLQtbV7lDveQ9b-F
https://www.google.com/url?q=https://m.edsoo.ru/863e716c&sa=D&source=editors&ust=1701379587917710&usg=AOvVaw054LHaKLQtbV7lDveQ9b-F
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e7c98&sa=D&source=editors&ust=1701379587921170&usg=AOvVaw0gLqX-GIG7Y1pUrhbJ-etJ
https://www.google.com/url?q=https://m.edsoo.ru/863e7c98&sa=D&source=editors&ust=1701379587921170&usg=AOvVaw0gLqX-GIG7Y1pUrhbJ-etJ
https://www.google.com/url?q=https://m.edsoo.ru/863e7aae&sa=D&source=editors&ust=1701379587922782&usg=AOvVaw2NAAuMVZvObLSmDiFeguvi
https://www.google.com/url?q=https://m.edsoo.ru/863e7aae&sa=D&source=editors&ust=1701379587922782&usg=AOvVaw2NAAuMVZvObLSmDiFeguvi
https://www.google.com/url?q=https://m.edsoo.ru/863e7dc4&sa=D&source=editors&ust=1701379587924487&usg=AOvVaw1hGlWT6ttzuVJso2Vg2Eph
https://www.google.com/url?q=https://m.edsoo.ru/863e7dc4&sa=D&source=editors&ust=1701379587924487&usg=AOvVaw1hGlWT6ttzuVJso2Vg2Eph
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587926556&usg=AOvVaw0s0AHTyPS6bt3seAqPkv-N
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587926556&usg=AOvVaw0s0AHTyPS6bt3seAqPkv-N
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
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DopMBbI
Pa3MHOXCHUSA
OpraHu3MOB

Meiio3s

OobpazoBanue u
Pa3BUTHUC IMMOJTOBBIX
KJIETOK.
OrmiooTBOpEHUE.
JlaGoparopHas
paborta Ne 4
«3yuenue
CTPOCHMUA IMMOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOIpernapaTax»

NunuBunyanbHOE
pa3BHUTHE
OpraHMU3MOB

I'enernka — Hayka
0
HACJIEZICTBEHHOCTHU
Y UBMEHYHMBOCTHU

3aKOHOMEPHOCTH
HAaCJIEIOBAHMS
MIPU3HAKOB.
MonorubpuHoe
CKpeILMBaHUE

JurudpugHoe
CKpCILUBaHHUE.
3aKkoH
HE3aBHUCHMOTO
HAaCJIEI0OBAHMS
MIPU3HAKOB

Cueniennoe
HaclieloBaHNe
MIPU3HAKOB.
JIaGoparopHas
pabota Ne 5
«M3yueHune
pe3ynbTaToB
MOHOTHOPUHOTO U
JTUTUOPUTHOTO

0.5

0.5

bubnnoreka

LOK https://m.edso
0.ru/863e81b6 https:
//m.eds00.ru/863e83
le

bubnuoreka

LOK https://m.edso
0.ru/863e7f4a

bubnuoreka

LHOK https://m.edso
0.ru/863e81b6

bubnuoreka

OK https://m.edso
0.ru/863e8436

Bbubmuoreka

IIOK https://m.edso
0.ru/863e86f2

Bbubnmuoreka

IIOK https://m.edso
0.ru/863e8878

Bbubnuoreka

HOK https://m.edso
0.ru/863e89a4

Bbubnuoreka

HOK https://m.edso
0.ru/863e8c60


https://www.google.com/url?q=https://m.edsoo.ru/863e81b6&sa=D&source=editors&ust=1701379587933309&usg=AOvVaw2-4uuOYrhTrWts1NTqaBB9
https://www.google.com/url?q=https://m.edsoo.ru/863e81b6&sa=D&source=editors&ust=1701379587933309&usg=AOvVaw2-4uuOYrhTrWts1NTqaBB9
https://www.google.com/url?q=https://m.edsoo.ru/863e831e&sa=D&source=editors&ust=1701379587933542&usg=AOvVaw3sk7IqJlTP29JvPp7jkBYB
https://www.google.com/url?q=https://m.edsoo.ru/863e831e&sa=D&source=editors&ust=1701379587933542&usg=AOvVaw3sk7IqJlTP29JvPp7jkBYB
https://www.google.com/url?q=https://m.edsoo.ru/863e831e&sa=D&source=editors&ust=1701379587933542&usg=AOvVaw3sk7IqJlTP29JvPp7jkBYB
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL
https://www.google.com/url?q=https://m.edsoo.ru/863e81b6&sa=D&source=editors&ust=1701379587937615&usg=AOvVaw3Jz6PzBgF_-diEhMcdwdrl
https://www.google.com/url?q=https://m.edsoo.ru/863e81b6&sa=D&source=editors&ust=1701379587937615&usg=AOvVaw3Jz6PzBgF_-diEhMcdwdrl
https://www.google.com/url?q=https://m.edsoo.ru/863e8436&sa=D&source=editors&ust=1701379587939452&usg=AOvVaw3cMKiJqRj2XDkSXigC6G4_
https://www.google.com/url?q=https://m.edsoo.ru/863e8436&sa=D&source=editors&ust=1701379587939452&usg=AOvVaw3cMKiJqRj2XDkSXigC6G4_
https://www.google.com/url?q=https://m.edsoo.ru/863e86f2&sa=D&source=editors&ust=1701379587941485&usg=AOvVaw3bBV6hua_4gskT9pH7Xkrr
https://www.google.com/url?q=https://m.edsoo.ru/863e86f2&sa=D&source=editors&ust=1701379587941485&usg=AOvVaw3bBV6hua_4gskT9pH7Xkrr
https://www.google.com/url?q=https://m.edsoo.ru/863e8878&sa=D&source=editors&ust=1701379587944160&usg=AOvVaw3mF321beqw4pdTCB6wXjE3
https://www.google.com/url?q=https://m.edsoo.ru/863e8878&sa=D&source=editors&ust=1701379587944160&usg=AOvVaw3mF321beqw4pdTCB6wXjE3
https://www.google.com/url?q=https://m.edsoo.ru/863e89a4&sa=D&source=editors&ust=1701379587946329&usg=AOvVaw0wCeeSTIaKAVm2tJVfQDWP
https://www.google.com/url?q=https://m.edsoo.ru/863e89a4&sa=D&source=editors&ust=1701379587946329&usg=AOvVaw0wCeeSTIaKAVm2tJVfQDWP
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587948280&usg=AOvVaw28a_7yVHtL_N0mgsp92T1T
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587948280&usg=AOvVaw28a_7yVHtL_N0mgsp92T1T
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CKpCIIUMBAaHUA Y
npo30(huisl HA
TOTOBBIX
MHUKpOIIpernapaTax»

T'eneTnka mosna.
Hacnemosanne
MIPU3HAKOB,
CHCIINICHHBIX C
IIOJIOM

N3MeHUHnBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JlaGoparopHas
pabota Ne 6.
N3yuyenune
MOAU(PUKAITUOHHO
W3MEHYUBOCTH,
MOCTPOEHUE
BapHAIMOHHOTO
psana u
BAapUALlMOHHOMN
KpHBO»
HacnencrBennas
M3MEHYUBOCTb.
JlabGopatopHas
paborta Ne 7.
«AHanu3 mytanui
y Ip030(QuIIbl HA
TOTOBBIX
MUKpOTpenaparax»

I'eneTuka yenoBeka

PesepBHbIil ypok.
O0600611EeHNE TTO
TeMe
«HacnencrseHHocT
b ¥ U3MEHYHUBOCTb
OpPraHu3MOB»

Cerexims Kak
HayKa ¥ TpoIiecc

Metonap! u
OCTIKEHUS
CEJIEKINHU

0.5

0.5

bubnuoreka

LOK https://m.edso
0.ru/863e8c60

bubnuoreka

OK https://m.edso
0.ru/863e8efe

Bbubnmuoreka

IIOK https://m.edso
0.ru/863e8efe

Bbubnuoreka

HOK https://m.edso
0.ru/863e8d78

Bbubnuoreka

HOK https://m.edso
0.ru/863e9214

Bbubnuoreka

IHOK https://m.edso
0.ru/863e9214


https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8efe&sa=D&source=editors&ust=1701379587951946&usg=AOvVaw3Psue-gkEczOn0fSOXfy1q
https://www.google.com/url?q=https://m.edsoo.ru/863e8efe&sa=D&source=editors&ust=1701379587951946&usg=AOvVaw3Psue-gkEczOn0fSOXfy1q
https://www.google.com/url?q=https://m.edsoo.ru/863e8efe&sa=D&source=editors&ust=1701379587954182&usg=AOvVaw2nhpiIgS91DPBQr_YurzL1
https://www.google.com/url?q=https://m.edsoo.ru/863e8efe&sa=D&source=editors&ust=1701379587954182&usg=AOvVaw2nhpiIgS91DPBQr_YurzL1
https://www.google.com/url?q=https://m.edsoo.ru/863e8d78&sa=D&source=editors&ust=1701379587956328&usg=AOvVaw3fcmeIhnSwvkrXkVLggbKG
https://www.google.com/url?q=https://m.edsoo.ru/863e8d78&sa=D&source=editors&ust=1701379587956328&usg=AOvVaw3fcmeIhnSwvkrXkVLggbKG
https://www.google.com/url?q=https://m.edsoo.ru/863e9214&sa=D&source=editors&ust=1701379587960428&usg=AOvVaw0ffOaYmL6NtN6Mv9iIrJJf
https://www.google.com/url?q=https://m.edsoo.ru/863e9214&sa=D&source=editors&ust=1701379587960428&usg=AOvVaw0ffOaYmL6NtN6Mv9iIrJJf
https://www.google.com/url?q=https://m.edsoo.ru/863e9214&sa=D&source=editors&ust=1701379587962476&usg=AOvVaw3M1e1QtJFPSUdD-2VfHvwb
https://www.google.com/url?q=https://m.edsoo.ru/863e9214&sa=D&source=editors&ust=1701379587962476&usg=AOvVaw3M1e1QtJFPSUdD-2VfHvwb

pacTeHui u

YKUBOTHBIX
buorexHomnorus bubnuoreka
34  Kak oTpacib 1 1 LIOK https://m.edso
IIPOU3BOJCTBA 0.ru/863e9336
OBIIEE
KOJIMYECTBO
4
YACOB IIO 34 2
I[TPOI'’PAMME
11 KJIACC
No KosnuecTBOo yacoB
JIEKTPOHHBIE
n/ Tema ypoka Bcer Kourpoabubl IIpakTnyeckn
uugposeie

n 0 e padoTnl e padoTsl


https://www.google.com/url?q=https://m.edsoo.ru/863e9336&sa=D&source=editors&ust=1701379587964148&usg=AOvVaw336pLnwcmNEUJ2F7JON1xp
https://www.google.com/url?q=https://m.edsoo.ru/863e9336&sa=D&source=editors&ust=1701379587964148&usg=AOvVaw336pLnwcmNEUJ2F7JON1xp

DBOIOLUS U
METOJIBI €€ 1
W3yYCHUS

Hcropus pazsutus

MPEACTABICHHUH 00 1
SBOJIIOLIUU
MuUKpO3BOTIOLHS 1

[Tomymsus kak
SIIEMEHTapHas
eIMHHIIA BUJA U
IBOJTIOITHH.
JlaGopartopHas
pabota No 1
«CpaBHEHHE BUJOB
o
MOP(HOJIOTHIECKOM
Yy KPUTEPHIO»

JIBYOKyIIE CHITBI
(’memeHTapHbIe
(hakTophI)
ABOJIIOLINU

EcrecTBeHHBII
ot0op 1 ero hopmbl

Pesynbrath
ABOJIIOLIUU:
MIPUCTIOCOOIEHHOCT
b OPraHU3MOB U
BHJI000pa30BaHUE.
JlaGopaTtopHas
pabota Ne 2
«Onucanue
MIPUCTIOCOOIEHHOCT
U OpraHusma U €€
OTHOCHTEIBHOTO
XapakTepa»

Hampasnenus u
MyTH 1
MaKpOIBOIIOLUA

0.5

0.5

o0pa3zoBaTebHbI
e pecypchbl
bubnuoreka

LOK https://m.edso
0.ru/863ea20e

bubnuoreka

LOK https://m.edso
0.ru/863e9570

bubnuoreka

HOK https://m.edso
0.ru/863e9cle

bubnuoreka

OK https://m.edso
0.ru/863e99c6

Bbubmmoreka

IIOK https://m.edso
0.ru/863e9dad

Bbubnmuoreka

LIOK https://m.edso
0.ru/863e9ed0

Bbubnuoreka

HOK https://m.edso
0.ru/863e9fde

Bubnuoreka

HOK https://m.edso
0.ru/863e9cle


https://www.google.com/url?q=https://m.edsoo.ru/863ea20e&sa=D&source=editors&ust=1701379587971822&usg=AOvVaw0o6pbnHGmWHlPnJajeHcMV
https://www.google.com/url?q=https://m.edsoo.ru/863ea20e&sa=D&source=editors&ust=1701379587971822&usg=AOvVaw0o6pbnHGmWHlPnJajeHcMV
https://www.google.com/url?q=https://m.edsoo.ru/863e9570&sa=D&source=editors&ust=1701379587973633&usg=AOvVaw2NX5Mtt--FoldC0BtIwFjp
https://www.google.com/url?q=https://m.edsoo.ru/863e9570&sa=D&source=editors&ust=1701379587973633&usg=AOvVaw2NX5Mtt--FoldC0BtIwFjp
https://www.google.com/url?q=https://m.edsoo.ru/863e9c1e&sa=D&source=editors&ust=1701379587975624&usg=AOvVaw1lTB9BXrtMVEKZ5qz5xgZq
https://www.google.com/url?q=https://m.edsoo.ru/863e9c1e&sa=D&source=editors&ust=1701379587975624&usg=AOvVaw1lTB9BXrtMVEKZ5qz5xgZq
https://www.google.com/url?q=https://m.edsoo.ru/863e99c6&sa=D&source=editors&ust=1701379587977803&usg=AOvVaw0K0kAyBiwh8CqG3XX7Eflx
https://www.google.com/url?q=https://m.edsoo.ru/863e99c6&sa=D&source=editors&ust=1701379587977803&usg=AOvVaw0K0kAyBiwh8CqG3XX7Eflx
https://www.google.com/url?q=https://m.edsoo.ru/863e9da4&sa=D&source=editors&ust=1701379587979852&usg=AOvVaw1rPWpFbhmpxaeLq6fk-FWg
https://www.google.com/url?q=https://m.edsoo.ru/863e9da4&sa=D&source=editors&ust=1701379587979852&usg=AOvVaw1rPWpFbhmpxaeLq6fk-FWg
https://www.google.com/url?q=https://m.edsoo.ru/863e9ed0&sa=D&source=editors&ust=1701379587981687&usg=AOvVaw3p-noO4QVNvmvs00Ts9zN1
https://www.google.com/url?q=https://m.edsoo.ru/863e9ed0&sa=D&source=editors&ust=1701379587981687&usg=AOvVaw3p-noO4QVNvmvs00Ts9zN1
https://www.google.com/url?q=https://m.edsoo.ru/863e9fde&sa=D&source=editors&ust=1701379587983456&usg=AOvVaw2m-mXveJTWZ5zn4X0lzTu8
https://www.google.com/url?q=https://m.edsoo.ru/863e9fde&sa=D&source=editors&ust=1701379587983456&usg=AOvVaw2m-mXveJTWZ5zn4X0lzTu8
https://www.google.com/url?q=https://m.edsoo.ru/863e9c1e&sa=D&source=editors&ust=1701379587985150&usg=AOvVaw25H2Ydn2fMn-kVekNagGy2
https://www.google.com/url?q=https://m.edsoo.ru/863e9c1e&sa=D&source=editors&ust=1701379587985150&usg=AOvVaw25H2Ydn2fMn-kVekNagGy2
https://www.google.com/url?q=https://m.edsoo.ru/863e9c1e&sa=D&source=editors&ust=1701379587985150&usg=AOvVaw25H2Ydn2fMn-kVekNagGy2
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Heobparumocth
IBOJIFOLIUU

Hcropus xu3Hu Ha
3eMile 1 METOJEL €€
W3Y4YCHUS

T'unoressl
MIPOUCXOKICHUS
JKA3HU Ha 3eMiie

PazButue xu3Hu Ha
3emiie 1O 3paMm U
repuoiaM

OcHOBHBIE ATarbI
IBOJTIOIUN
pPacTUTEIBHOTO U
YKUBOTHOTO MHPA.
[TpakTnyeckas
pabora Ne 1
«3yuyenue
HCKOTIA€MBIX
OCTaTKOB PaCTEHHI
U )KUBOTHBIX B
KOJIJIEKLIHSIX»

CoBpeMeHHas
cucTema
OpraHUYeCcKoro
MuUpa
OBOJTIOLNS
YelioBeKa
(anTpOMIOTEHE3)

JIBYOKyIIE CUIIBI

(dakropsr)
aHTPOIIOTEHE3a
OcHoBHBIE CTaAUU
IBOJIOIHH
YeJoBeKa

YenoBeueckue
pachl U IPUPOAHBIE
aJanTanuu
YeJI0BeKa

PesepBHBIN ypOK.
O0o001meHnue no
TEMe
«Bo3HUKHOBEHHE U

0.5

bubnuoreka

LOK https://m.edso
0.ru/863easab
bubmuoreka

LHOK https://m.edso
0.ru/863eatbe

bubnuoreka

OK https://m.edso
0.ru/863ea8hc

Bbubmmoreka

IIOK https://m.edso
0.ru/863ea48e

Bbubnmuoreka
IIOK https://m.edso
0.ru/863eac2c
Bbubnmuoreka

HOK https://m.edso
0.ru/863ead44

bubnuoreka

HOK https://m.edso
0.ru/863eaea?


https://www.google.com/url?q=https://m.edsoo.ru/863ea5a6&sa=D&source=editors&ust=1701379587990080&usg=AOvVaw2JadT5KBxWcvmi-yzTNLoM
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https://www.google.com/url?q=https://m.edsoo.ru/863ea6be&sa=D&source=editors&ust=1701379587992215&usg=AOvVaw2GSRdQ6Ay0jNaz2Yq8i14x
https://www.google.com/url?q=https://m.edsoo.ru/863ea8bc&sa=D&source=editors&ust=1701379587993996&usg=AOvVaw2qyAWk0bRi1J90jQ5cvRPt
https://www.google.com/url?q=https://m.edsoo.ru/863ea8bc&sa=D&source=editors&ust=1701379587993996&usg=AOvVaw2qyAWk0bRi1J90jQ5cvRPt
https://www.google.com/url?q=https://m.edsoo.ru/863ea48e&sa=D&source=editors&ust=1701379587995896&usg=AOvVaw3VeGJH7yJSLD0h_kaXPwIG
https://www.google.com/url?q=https://m.edsoo.ru/863ea48e&sa=D&source=editors&ust=1701379587995896&usg=AOvVaw3VeGJH7yJSLD0h_kaXPwIG
https://www.google.com/url?q=https://m.edsoo.ru/863eac2c&sa=D&source=editors&ust=1701379587997704&usg=AOvVaw3ypw2MZwcJbjZbSQhZWVN8
https://www.google.com/url?q=https://m.edsoo.ru/863eac2c&sa=D&source=editors&ust=1701379587997704&usg=AOvVaw3ypw2MZwcJbjZbSQhZWVN8
https://www.google.com/url?q=https://m.edsoo.ru/863ead44&sa=D&source=editors&ust=1701379587999680&usg=AOvVaw2YkljAwkuiV1mcFIGirbj9
https://www.google.com/url?q=https://m.edsoo.ru/863ead44&sa=D&source=editors&ust=1701379587999680&usg=AOvVaw2YkljAwkuiV1mcFIGirbj9
https://www.google.com/url?q=https://m.edsoo.ru/863eaea2&sa=D&source=editors&ust=1701379588003340&usg=AOvVaw30jxKDspAu869DXjyAB1D9
https://www.google.com/url?q=https://m.edsoo.ru/863eaea2&sa=D&source=editors&ust=1701379588003340&usg=AOvVaw30jxKDspAu869DXjyAB1D9

20

21

22

23

24

25

26

27

pa3BHUTHE KU3HU HA
3emie»

DKOJIOTHS KaK
HayKa

Cpensl oOuTaHus U
IKOJIOTHICCKUE
(baxTopsr

AbuotHueckue
(baxTopsl.
JlabopaTopHas
pabota Ne 3.
«Mopdonoruuecku
€ 0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
oouTaHUM.
JlabopaTopHas
pabota Ne 4.
«BnusHue cBera Ha
POCT | pa3BUTHE
YEepEeHKOB KOJIEyCa»

buotnueckue
(hakTopsI

OKOJIOTUYECKHE
XapaKTePUCTUKU
MOMYJISALUH.
[IpakTuyeckas
paborta Ne 2
«IToncuér
IJIOTHOCTH
MOMYISALUUN Pa3HBIX
BUJIOB PACTEHUIN»

CooOmiecTBa
OpPraHM3MOB —
OUOIIEHO3

OKOJIOTHYECKHUE
CHCTEMEI
(?KOCHCTEMBI)

OcHoBHBIC
oKa3aTeIn
9KOCHCTEMHI.
OKOIOTrNYECKHE
MUPaMUJIbIL.

0.5

0.5

bubnuoreka

LOK https://m.edso
0.ru/863eafec

bubnuoreka

LHOK https://m.edso
0.ru/863eb10e

Bbubmuoreka

IIOK https://m.edso
0.ru/863eb348

Bbubnuoreka
HOK https://m.edso
0.ru/863eb46a
bubnuoreka

HOK https://m.edso
0.ru/863eb46a

Bubnuoreka

HOK https://m.edso
0.ru/863eb5fa


https://www.google.com/url?q=https://m.edsoo.ru/863eafec&sa=D&source=editors&ust=1701379588008484&usg=AOvVaw2qyv94uwP-p_66kbKAwtoH
https://www.google.com/url?q=https://m.edsoo.ru/863eafec&sa=D&source=editors&ust=1701379588008484&usg=AOvVaw2qyv94uwP-p_66kbKAwtoH
https://www.google.com/url?q=https://m.edsoo.ru/863eb10e&sa=D&source=editors&ust=1701379588010622&usg=AOvVaw3Gsge4F-P4um7HeXZV6cYF
https://www.google.com/url?q=https://m.edsoo.ru/863eb10e&sa=D&source=editors&ust=1701379588010622&usg=AOvVaw3Gsge4F-P4um7HeXZV6cYF
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb46a&sa=D&source=editors&ust=1701379588017477&usg=AOvVaw0uNVOPUlcFUltkw7dRUmZ5
https://www.google.com/url?q=https://m.edsoo.ru/863eb46a&sa=D&source=editors&ust=1701379588017477&usg=AOvVaw0uNVOPUlcFUltkw7dRUmZ5
https://www.google.com/url?q=https://m.edsoo.ru/863eb46a&sa=D&source=editors&ust=1701379588020248&usg=AOvVaw0V0rorefDLTFicGfsr6d2J
https://www.google.com/url?q=https://m.edsoo.ru/863eb46a&sa=D&source=editors&ust=1701379588020248&usg=AOvVaw0V0rorefDLTFicGfsr6d2J
https://www.google.com/url?q=https://m.edsoo.ru/863eb5fa&sa=D&source=editors&ust=1701379588023072&usg=AOvVaw1XfphxjXyzYZZQulixRKM8
https://www.google.com/url?q=https://m.edsoo.ru/863eb5fa&sa=D&source=editors&ust=1701379588023072&usg=AOvVaw1XfphxjXyzYZZQulixRKM8

CaoiicTBa
IKOCHCTEM.
Cykueccus

28 IIpuponnsie

OKOCHUCTCMBI

29 AHTpONIOTEHHBIE

9KOCHCTEMBI
buocdepa —

30 rnobanbHas 1
JKOCHCTEMA 3eMITH

3aKOHOMEPHOCTH

31 cymecTBOBaHUS 1
ouocdepsl
YenoseuecTso B

32 1
ounocdepe 3emn

CocymiecTBOBaHUE
33  mpupoIs U 1
4eJl0BEe4YeCTBa

PesepBHBIi ypOK.
O0o001IeHne TEMBI

34 «CooOmiecTBa U 1
DKOJIOTUYECKHE
CHCTEMBI»

OBIIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

bubnuoreka
LOK https://m.edso
0.ru/863ebbSe

bubnmoreka

HOK https://m.edso
0.ru/863ebd16

bubnuoreka

OK https://m.edso
0.ru/863ebale


https://www.google.com/url?q=https://m.edsoo.ru/863ebb5e&sa=D&source=editors&ust=1701379588030845&usg=AOvVaw3-QCTuejl6kHocKeIJ_zEv
https://www.google.com/url?q=https://m.edsoo.ru/863ebb5e&sa=D&source=editors&ust=1701379588030845&usg=AOvVaw3-QCTuejl6kHocKeIJ_zEv
https://www.google.com/url?q=https://m.edsoo.ru/863ebd16&sa=D&source=editors&ust=1701379588033763&usg=AOvVaw2lah6n3kLB5l7Ng30Ht2Gg
https://www.google.com/url?q=https://m.edsoo.ru/863ebd16&sa=D&source=editors&ust=1701379588033763&usg=AOvVaw2lah6n3kLB5l7Ng30Ht2Gg
https://www.google.com/url?q=https://m.edsoo.ru/863eba1e&sa=D&source=editors&ust=1701379588038623&usg=AOvVaw0scn0nQLY08EtdQ9J6hEa0
https://www.google.com/url?q=https://m.edsoo.ru/863eba1e&sa=D&source=editors&ust=1701379588038623&usg=AOvVaw0scn0nQLY08EtdQ9J6hEa0

YUYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

« buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Ilog pen.
[Taceynuka B.B., AkuuonepHoe o0mectBo «M3narensctBo «IIpocBenienue»

« buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyomios A.M. u npyrue
/Tloxn pen. [Maceunuka B.B., AkunonepHoe o61miectBo «M3narenbcTBo

«HpOCBCIIIGHI/IG»

METOINYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Meronnueckoe nmocodue/Ilaceunuk B.B., AkninonepHoe 00111eCTBO U31aTEIHCTBO
"IIpocBemenue".

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://bio11-vpr.sdamgia.ru/
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