MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanus 1 Hayku Ilepmckoro kpas

MynuuunajabHoe o0paszoBanne KyHrypckuii MyHHIMIIAJIBbHBIH OKPYT

MAQOY COII Nel
COI'JTACOBAHO YTBEPXXIEHO
MO Hupextop
ITporokomn Nel K.B. Kopmynosa
ot "30" aBrycra 2023 1. [Mpuka3 Ne 171-07-01-05-467

or "01" centsiops 2023 r.

PABOYAS ITIPOTPAMMA
(ID 1043749)

yueOHoro npeamera «buosorus. bazoBblii ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

Kynryp 2023



HOACHUTEJIBHAS 3AIIMCKA

IIpu paszpabotke mnporpaMmbl MO OHOJOTHMM TEOPETHUUYECKYIO OCHOBY JJIst
ompeNeNieHus] TOJAXO0JI0B K (OPMHUpPOBAHUIO COJAEpKaHMUS Y4yeOHOro mpeameTa
«buonorus»  cocraBuwin:  KoHUenTyanbHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTHU 1I€JIeH, COJepKaHus, pe3yIbTaTOB O0y4YeHUsI U TpeOOBaHU I
K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIMX IENsAX U MPUHIUIMAX,
XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPeIHEro 00Iero oopa3oBaHus
B Poccuiickoit denepanun, a TakKe MOJOXKEHU O crielupuke OMoIoruu, e€ 3HaYCHUN
B TIO3HAHUHU >KUBOW TIPUPOJABI W OOECIEYCHUU CYIIECTBOBAHUS YEJIIOBEUECKOTO
obmectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpPEJEJeHbl OCHOBHBIE (DYHKIIMU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu naét MpejcTaBiIeHUE O IeisAX, 00 oluiel crpaTeruu
0o0ydeHUs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIIMXCS CPEICTBAMU y4yeOHOTO TpeaMera
«buonorusy, ompeaenseT o0s3aTeILHOE MPEAMETHOE COJIEp)KaHHUE, €r0 CTPYKTYpY,
pacnpenesnieHue 1O paszjeiiaM U TeMaM, PEKOMEHIYEMYIO MOCJIeI0BATEIbHOCTh
U3y4YeHUs Y4eOHOTO Marepuaja ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUMPEIMETHBIX
CBSI3€l, JIOTMKM  00pa30BaTEIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00y4Jaromuxcs.

B mporpamme mno O6uonoruu Takke yYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM M MPEIMETHBIM pe3yjbTaTaM OOydYeHHs B
¢bopMUpPOBaHUY OCHOBHBIX BHJOB Yy4e€OHO-ITO3HABATEIbHON JESATEIHbHOCTH/YIeOHBIX
NEeUCTBHIM 00YyJaroNUXCs 0 OCBOSHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHMs.

B mporpamme mo Oumomorum (10—11 kimaccel, 6a30BbIii ypOBEHB) peaan3oBaH
OPUHITMIT TIPEEMCTBEHHOCTH B HW3yYCHHHM OWoOJOTHH, Ojaromaps YeMy B HeH
MPOCMATPUBACTCS  HANpPABJICHHOCTh HAa  pPa3BUTUE 3HAHUM, CBSA3AHHBIX C
dbopMupoBaHUEM E€CTECTBEHHO-HAYYHOT'O MHMPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAITUN
JUYHOCTH, SKOJIOTMYECKOTO MBIILICHHS, IPEICTABIICHU O 3J0POBOM 00pa3e KU3HU U
OepeXHBIM OTHOIIIEHHEM K OKpYyKawled mpupogHoit cpene. [lostomy Hapsiay c
M3yYeHHEM 00IIeONOIOTHUSCKUX TEOPHH, a TAaK)KE 3HAHUK O CTPOSHUHM KHUBBIX CUCTEM
Pa3HOr0 paHra U CYIIHOCTH OCHOBHBIX IMTPOTEKAOIINX B HUX MPOLIECCOB B MPOTpaMMeE
mo OWOJOTMM yJEJICHO BHHMaHUE HCIIOJIb30BAaHUIO IIOJIYyYCHHBIX 3HAHWA B
MTOBCEIHCBHOM KU3HU JIJIs1 PEIICHUS TPUKJIATHBIX 3a]1a4, B TOM YHUCIIE: MPOPUIAKTHKA
HACJICICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMS,
000CHOBaHMS  DKOJOTHYECKH II€JIECOO0pa3HOro TOBEACHUS B  OKPYKaroIIeHh
NPUPOJTHON Cpelie, aHadu3a BIMSHUSA XO3IMCTBEHHOM JESITEIbHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJIHBIX M MCKYCCTBEHHBIX JSKOCHCTEM. YCHUJICHHUE BHHUMAaHUA K
MPUKIATHON HaAMpaBIECHHOCTH Yy4deOHOoro mpeaMera «buonorus» mOPOIAMKTOBAHO
HEOOXOMMOCTBIO 00ECIICUCHHS YCIOBUM IJIA PEIIECHUs] OMHON M3 aKTyalbHBIX 3a/Jad
IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30oBaHMsI, KOTOpas IpeimnonaraeT (GopMupoBaHue y



oOydJaromuxcs  CHOCOOHOCTH  QJalNTHUPOBAThCA K  U3MEHEHUSM  JUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHEero o0Imero oOpa3oBaHUsI 3aHUMAET BAKHOE MECTO.
Ona oOecneunBaeT (GOpMHUPOBAHHE Yy OOYydYAIONIUXCS MPEICTABICHUN O HAy4YHOU
KapTUHE MHUpa, PacIIUPsET U 0000IIaeT 3HAHUS O )KHBOU MPUPOJIS, €€ OTIIMUUTEITHHBIX
MpU3HaKaX — YPOBHEBOW OpraHU3AIMHM U DBOJIOIUHU, CO3MAET YCIOBUS JUIS: TIO3HAHMS
3aKOHOB JKMBOW MPUPOJIBI, GOPMUPOBAHUS (PYHKITMOHAIBHONH I'PAMOTHOCTH, HAaBBIKOB
3I0POBOTO M O€30IMacHOr0 o0pasa >KU3HHU, YIKOJIOTUYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOIIICHUS K KUBOH NIPUPOJIC U YCIIOBEKY.

Bonbiioe 3HaueHWE OMOJOTHS MMEET TaK)Ke JUIS PEIICHHS] BOCHUTATEIBHBIX U
Pa3BHBAIONIUX 3aJ1a4 CPEIHET0 0OIIero o0pa3oBaHUs, COIMMATU3AIMMNKN 00 YJIarOIITUXCS.
N3yuyenune Ouosioruu odecreunBaeT yCeaoBus i (POPMHUPOBAHUS MHTEIICKTYIbHBIX,
KOMMYHUKAIIHOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET MHTETpAIlid OWOJIOTMYECKUX 3HAHHMHA C TPEJICTABICHUSIMH M3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YacTHOCTH, (u3ukm, xumMuu U Teorpaduu. Ha3saHHBIE
MOJIOKCHHSI O TIPeHA3HAYCHUHU Y4eOHOro mpeaMera «BbHOJIOrHsS» cOCTaBUINM OCHOBY
JUISL  ONPENICJICHUSI TIOJXOJOB K OTOOPY M CTPYKTYPHPOBAHHUIO €r0 COJCpIKAHUS,
NPEJICTaBJICHHOTO B MPOrpaMMe TI0 OMOJIOTHH.

Ot6op conmepxkanus ydeOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3UIHMHA KYJIbTypOCOOOpPa3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPBIM
oOyJaroniecsi JODKHBI OCBOMTH 3HAHUS W YMCHHS, 3HAUYMMBIC IJIs1 (DOPMHUPOBAHHUS
o0IIeH KyJIbTYpHI, ONPEACIISIONINE aJICKBAaTHOE TOBEICHUE YEJIOBEKa B OKPYIKaIOIIEH
NPUPOTHONW Cpelie, BOCTPEOOBAHHBIC B TIOBCETHEBHOW KM3HU W TIPAKTUICCKOM
nesitenbHOCTH. (Ocoboe MecTo B OTOM cCUCTEMe 3HaHUM 3aHUMAIOT JJIEMEHTHI
COJIEp)KaHUsl, KOTOPBIC CIIy)KaT OCHOBOH JUis (OpPMHUpPOBAHHS TIPEACTABICHUN O
COBPEMEHHOW E€CTECTBCHHO-HAyYHOW KapTHHE MHUpPAa M IIEHHOCTHBIX OpPHEHTAIUSIX
JUYIHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3aIUM OMOJIOTHYECKOTO 00pa30BaHuUs.

CtpykTypupoBaHHE COIEpKaHHs y4eOHOrOo Marepuaja B TpPOrpaMme TI0
OMOJIOTUM  OCYIIECTBICHO C Y4Y€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYHUTEIIBHBIX OCOOCHHOCTSX >KMBOW MPHUPOJIBI, O €€ YPOBHEBOW OpraHuW3aluu u
HBOJIIOIIMU. B COOTBETCTBUMU € 3TUM B CTPYKType ydeOHOro mpemmera «buomorus»
BBIJICJICHBI CJIEAYIONME cojepKaTenbHble JuHuu: «buomorus kak Hayka. MeTonbl
HAy4YHOTO TMO3HaHus», «KieTka kak Owonormueckas cuctemay, «OpraHm3m Kak
Ouonornyeckas cuctema», «CuctemMa W MHOTO00Opa3ue OPraHUYECKOTO MHpPay,
«OBOITIOIHS YKUBOUW MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

llens w3yuenus yueOHOro mnpeamera «bwonorus» Ha 0a30BOM ypoBHE —
OBJIaJIeHE OOYYAIONIMMICS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATIBHON OpraHu3aluu
KUBBIX CHCTEM Pa3HOTO paHTa W MPUOOPETEHHWE YMEHHWM HMCIOJIh30BAaTh TH 3HAHHS



JUISL TPAMOTHBIX JACHCTBUM B OTHOIIEHUU OOBEKTOB >KUBOW MPUPOABI M PEUICHUS
Pa3IUYHBIX )KU3HEHHBIX ITPOOJIEM.

JlocTkeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha 06azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/a4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUNU O OHOJOTHYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKaI[UX OCHOBOU JJIs
dbopmMupoBaHusl NMPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPa, O METOJaX
HAy4YHOTO T[O3HAHUS, CTPOCHHH, MHOr0OOpa3sMu U OCOOCHHOCTSIX >KHUBBIX CHCTEM
pa3HOr0 YpOBHSI OpraHW3allud, BBIJAIOIMIMXCS OTKPBITUSX U  COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOyYarolmMXCsS TIMO3HABATEIbHBIX, WHTEIJICKTYaJbHBIX W
TBOPYECKUX CIIOCOOHOCTEH B TMpOIlecCe aHaiau3a JaHHBIX O NYTAX pPa3BUTHS B
OMOJIOTMU HaYYHBIX B3TJIS/IOB, HJIEH U MOJIX0/I0B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3aIiu;

CTAHOBJIEHHE y  OOydJamomuxcs oOmel  KyJabTypbl, (QYHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE yYMEHUU OOBSACHATHL U OILICHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHWHW 3HAHWM W OIBITA, NMOJYYCHHBIX NMPU HU3YYCHUU
OuoJjoruu;

dbopMupoBaHue 'y O0OyYaromuMxcsi YMEHHMM  WJUTIOCTPUPOBATH  3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUUYECKON JIEATETPHOCTH 4YEJIOBEKAa, pPa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM >KMBOM
OPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COONIIONECHHS] dTHYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IIEHHOCTH OWOJOTUYECKUX 3HAHWM [IJI1 TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHCHHE MPUOOPETEHHBIX 3HAHWN M YMEHUW B TMOBCEIHEBHOW >KM3HH IS
OLICHKHU IOCJIEACTBUI CBOEH NEATEIBHOCTU IO OTHOLIEHHUIO K OKPYXKAIOIIEH cpelne,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COONOeHne Mep NPOOUIAKTUKU
3a00JI€BaHMIA.

B cucteme cpemgnero obmiero oopazoanust «buonorusy, usydaemasi Ha 6a30BOM
YpOBHE, SBJISETCS O00SA3aTENbHBIM YY€OHBIM TPEIMETOM, BXOIAIIMAM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.

Jlns u3ydeHusi OMOJIOrMM HAa 0a30BOM YPOBHE CpEIHEro o0miero oOpa3oBaHUs
orBoauTtcs 68 yacos: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 vaca
(1 yac B Henemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOILIECTBEHHBIMHU, TEXHUUECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorum B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukanus, MOJETUpPOBaHUE, CTaTUCTUYECKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJIOB TPH
U3Y4YEHUU OUOJIOTUUYECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPraHU3AIUS.

JXusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandne
KUBBIX CUCTEM OT HEOPTraHUYECKON PUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. Y pOBHU OpraHu3aliu OMOCUCTEM:
MOJICKYJISIDHBIA, KIJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: moaenb Mojekyisl JTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:xkanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u ctpoeHune O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonornueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl  (Kpaxmals, TJIMKOTEH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUIOB KaK UCTOYHUKOB SHEPTUHU.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUYeHHUsI KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOEHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, e€ cBoiicTBa v GpyHkiuu. LluTomnnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mractua. HememOpaHHBIC
OpraHOUJbl KJIETKU: PHUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKirtoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuter m cxembl: «llepuoamdeckas TaOaUIAa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OElIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenne moaekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHuEe pacTUTENBHON KIETKH», «CTpOoeHHUE MPOKAPUOTHUYECKON KIIETKHY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpernaparax M HMX
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U DHEPrUU B TOHWMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
doTtocunTe3a. DhPekTuBHOCTh PoTOocHHTE3a. 3HaUeHHE (HOTOCUHTE3A IS KUSHU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIeTUIECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amMuHOKHCTOT. Pombp pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHoxaepuuuta yenoexka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Meraboauzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHBId W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMuecKne OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. MIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0TO.

Meito3. Cranuu Mmeiioza. IIporecchl, mpoucxoAsiie Ha CTaAUsAX Meio3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndeckuil cmpicil U
3HA4YECHHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHWs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie kene3bl: CEMEHHUKH M AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CIepMaro30u[, SIHIEKIeTKa) — CIEePMaTOreHe3 U OBOIE€HE3.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaAoB. OIUIoA0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisnus, opraHorene3. IlocTamOpuoHanbHOE pa3BuTHe. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIu4uMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwiii nukmy, «Pemmukamus JHK», «Murtos»,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIEKIeTKa MIIEKONUTAIomero», «Kapuokuues B KIETKax
KOpEIlKa JyKa», MarHuTHas MOJEb-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHsS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKilam poCCHUCKUX UM 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (TUOPHUIONIOTHYECKUM,
HUTOTCHETUYECKUM, MOJIEKYJISIPHO-T€HETHUECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHMS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpugHoe CKpeuuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HAaCIEJOBaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemuBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

Cuemiennoe HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapylieHue cuemnieHus reHoB B pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHE KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHbie oOpraHusMmbl. HacnenoBanue
MPU3HAKOB, CLIEIJICHHBIX C MOJIOM.

HN3meHunBOCTh. BUabl N”3MEHYMBOCTH: HEHACJICACTBECHHAS M HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUMBOCTH. BapualimoHHbIN psif ¥ BapualmoOHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC NMPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHUBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsi M3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOTNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe ompeaesIeHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[111P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICYCHUS TeHETUYECKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHUI YeII0OBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. M. BaBumos.

Tabauiel M CXEMBI: «MoHorMOpUAHOE  CKpElIMBAaHUE U  €ro
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpelMBaHUEY,
«uTomorndyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBaHUAY, «Meiio3y,
«B3anMoIenCcTBUE AJUIENIBHBIX TE€HOB», «l'eHeTnueckue KapTel pPaCTCHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIJIEHHOTO C ToJioM», «KapuoTumbl 4dYenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OGopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUILEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue Moau(pUKaIIMOHHOW U3MEHUHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIEKIIMU. MacCOBbIN U UHANBUIYAIBHBI OTOOpPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtubpuausanus u €€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 W
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanuss pexomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KierouHas
nHxeHepus. Knertounele KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxemsl: kKapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «llopoasl ToMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OOBEeKTh OuOTEXHONOTUWY», «KileTouHble KydabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O06opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX03IUCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT U,

[IpeanochiIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoJONUM. [lameoHTonOrnyeckue: mOCHe0BaTeIbHOCTD
MOSIBJICHUST BUJOB B TMaJ@OHTOJIOTHYECKOM JICTONHUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpjaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosronuu (CTI) u €€ 0CHOBHBIE MTOIOXKEHUS.

Mukpososonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. llOmyssiimoHHBIE BOJHBI U Jpeud
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTEeCTBEHHOr0 0TOOpA.

[TprcniocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHK:  (preTHYECKas, IWBEpPreHTHA,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxaeHue oT HecrmeuUalTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS padalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBI 0TOOPY, «MHOroo0pasue cCOpToB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[IpuMepsl 3alUTHBIX MTPUCITIOCOOJIECHUM Yy
KUBOTHBIX», MOjelnb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHUNY», 00bEMHAS MOJETh
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojens ammiukamus —«llepekpéct
XpOMOCOM», BIIaxHbIe Tpenapathl «Pa3BuTe HacekoMmoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHICCKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «OnucaHue NMprCIOCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHblE TPEACTABICHUS O 3apOoXKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam u nepuoaam. Karapxeit. Apxelickasa u
nporepo3oiickas »pbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUM, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa U €€ Nepuoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30iickass 3pa u €€ Tnepuoapl: NaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0siBIIEHME, pacCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl Hu3ydyeHus aHTponoreHe3a. CXxoacTtsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU JBOJIIOIIUU YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOUIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «COBpEeMEHHas CHCTEMa OPraHUYECKOro MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JTI0AN», «HeroBeueckne paco».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOnuia, KOJUIeKIus «DOopMBI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHASIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WINM KpaeBeaueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHU3MOB K  JIEMCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MyTyaiau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMuKa YuCIEHHOCTH MONYJISIUUU U €€ PeryJIsimsl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®oronepuoauzm», «llonmymamun», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumesie memnmy.

JlaGopaTopHble M MpaKTHYeCKUE PA0OThI:

JlabopatopHas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeyCcay.

[IpakTrueckast padora Ne 2. «ITogcdy€T m1oTHOCTH MOMYJIALMN Pa3HbIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (nuieBasi). Bunbl-nomuHantel. CBs3M B
ouoreHose.

Dkoyiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
OouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckne (muuieBblE) YPOBHM 3KOCUCTEMBI. [lWineBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHYECKHE
nUpamMubl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJisinus, pazsutrue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOWHOTO
WM IIAPOKOJMCTBEHHOIO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYEeCKOTo pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCcTH OHOcPephl Kak
robasbHOM 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHEe M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKUE POOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEYECTBA. Coxpanenue
O6uropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paIlOHATIBLHOTO
yOpaBJI€HUs TPUPOAHBIMU peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsi: A. JIxx. Tencau, B. H. Cykaués, B. W. Bepnaackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogueie cooOmiectBay, «llenu mnuTaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxuneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIlas COCTaBIAIOLIAs
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBsiii d3¢dexTy, «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 23KpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKIuu «buorenosy», «Bpeaurenn BaxxHEHINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TIepOoapuu UM KOJUIEKUHH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpylnaM OJIHOrO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pPaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI TpeaMeTra «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHMBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYMUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS INMpeameTra «bhosiorus» MTOCTUraroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTAapIIEeMy IOKOJECHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOGHUA YyuyeOHoro mpenmera «buomorus»
JIOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBA, PACIIMPECHHE >KU3HECHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE peaavu3alii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJICHAa POCCUIMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM IPa)K1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOSIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOLIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAYCHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/A;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnuraHusi, GOpMHPOBAHMSA KYJABTYPbl 3J10POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABUJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY101t00u¢e;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIBLHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyIbTYypbl: TPHOOPETEHHE OIBITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHUH MPoO0JIeM, CBSI3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJIOTHUUYECKHUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOMU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU IESITEIbHOCTH SKOJIOTUYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXAY JIIOAbMU U TTO3HAHUS MUPA;

NOHUMaHue crenudukn OUOJOTUM KaK HayKd, OCO3HaHHWS e poiu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUuss 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW IUBUIIM3AIMHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIMIEHUSI OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTU OOYYarOMMXCs, (HOPMHUPYEMOi
MIpU U3YUYEHUU OUOJIOTUH;

IIOHMMAaHWE CYHIIHOCTH METOJOB IO3HAaHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUW OKPYKAIOIIETO MHPA U MPOUCXOANINX B HEM M3MEHEHUH,
YyMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OWOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUU MO OHOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHSA Y4eOHOTo mpenmera «buomorus
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYYHbIE TIOHATHS, OTpPa)KarolIne
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEIH(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4dHbId (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOJIOJeHUEe, U3MEPEHUE, OKCIEPUMEHT U  JAPYIrHx),
YHHUBEpCAJIbHbIE yueOHbIE JeHCTBHsS (IMO3HABATENIbHBIE, KOMMYHUKATHUBHEIC,
PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIETEHIIMM O0O0yYaroumxcs, CHOCOOHOCTh
oOy4arommxcs UCIIOJI30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHUBEpCalbHbIEe Yy4eOHbIC JCHCTBHUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBAThH
CBSI3U C APYTUMU NOHATUSAMH);

ONpEeNENATh LU JACSITEIbHOCTH, 3a/laBas NapaMeTpbl W KPUTEPUH HX
JIOCTUKEHHUS, COOTHOCUTD PE3YyJIbTaThl AECITEILHOCTHU C MOCTABICHHBIMH LIESIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TIOHATHUSA 111 00BbsACHEHUS (AKTOB U SBICHUMN
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbBIC, JACIyKTHBHBIC, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTHM M TMPOTHBOPEUYUS B PACCMaTPUBAEMBIX
SABIIEHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATH CXEMHO-MOJIECIIbHBIC cpencTa  AJA PECTaBICHUS
CYIIECTBCHHBIX CBSI3€M M OTHOIIECHUH B M3Y4aeMbIX OMOIOTMYECKUX OOBEKTax, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aUMO/ICH CTBHS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTUICCKUX 3a1a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIMAIbHBIX IPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJAUTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAINK (TEKCTEe YI4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTHH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Oouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACTO3HABAaHUS U 3alUTHl  WHOOpPMaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBIMOJIHEHUS MpeasiaraeMoit
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTh:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOCHCTBUS NP PEIICHUN yIeOHOU 3a1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JECHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATH HJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIEHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKHM WU CBOCBPEMEHHO IPUHUMATH PELIICHUS II0 HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OpUHUMAaTh MOTHBBI M apryMeHTbl JApPYTHUX @pHU aHAJIM3€ pe3ylbTaToB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamerHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHUYMUBOCTbD, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTenuii H. . BaBuioBa), onpenensiTe ITpaHHIIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBWKCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC NMPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHANBUAYATBHOTO pa3BUTHS  OpraHHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 3[0POBbS
OKPYXKAIOIIUX JTFOICH, COOJII0ICHNST HOPM TPaMOTHOTO TMOBEICHUS B OKPY KAIOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owooruu u OMOTEXHOJOTUH  JJI1  PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIEIICHHOE HAaCIeJOBaHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpPCUIUBAHUS JUIS TPEJCKa3aHus HACIEIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpAaTOpHBICE W TIpaKTUYECKue paboThl, COOIIOIAThH
npaBuia mpu pabore ¢ ydeOHbIM U JIaOOpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOM MH(OpMAIUHU, HAYYHO-TIOMYJISpPHbIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONOTHYecKyt0 HUH(POpPMAIIUI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh OHITHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Klacce OIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCUUCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJEPKaHHE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSALUS, TeHOPOH, FBOIIOLHUS, ABUKYIINE CHIIbI ((PAKTOPBI) 3BOJIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrudeckue (HhakTophl,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TeOopuu (dBOJIONMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMaM,;

yMEHHUE BJIaJETh METOJAaMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXJIY HCCIEIyeMbIMU BEJIIMUYMHAMH, OOBSICHEHHE TOJYYCHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U DJKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHuU3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOIEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOIOTMYECKUX
MIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUSL NMPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOU
KU3HA C 1EeIbI0 oOecredyeHus O€30MacHOCTH CBOErO 3J0POBbS U 370POBbS
OKPYXAIOIIUX JTI0/CH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3aJ]aud, COCTABISITh CXEMbI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUs );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBmiIa nmpu pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHWBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass OMOJOrMYECKyt0 UHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41¢292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmmorexa [TOK
p 1 https://m.edsoo.ru/7f41¢292
b K
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 1 nomHorexa LO
https://m.edsoo.ru/7f41¢292
4 KuszHeneaTeabHOCTh KIETKHA 6 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAJIbHOE PAa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 1 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 | 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos 3 N
JIEKTPOHHBbIE IIU(PPOBHIE
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue P P
Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
) [IpakTnueckas padora Ne 1 1 0.5 bubnuoreka [JOK
«Mcnonp30BaHNe PA3TMYHBIX METOIOB MPHU ' https://m.edsoo.ru/863e6122
M3yYeHUN OHMOJIOTHIECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX | bubnuoreka [IOK
U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u | bubnuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bub OK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 nomorexa Il
https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
. bubnuoreka [JOK
6 «M3ydyeHne KaTalIuTHYECKO aKTUBHOCTHU 1 0.5
https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpuMepe aMuIa3bl WK
KaTaJasbl)»
7 VYraesoasl. JIunuasl 1 Eubmorexa OK
https://m.eds00.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 bubmmorexa [IOK

https://m.edsoo.ru/863e6d5c




I/ICTOpI/ISI U MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [IOK

9
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak meaocTHas )KUBasi CUCTEMaA
CrtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaGoparopnas padora Ne 2 «3yuenue
Patopra p . . bu6mmoreka [{OK
CTPOCHHS KJIETOK PACTCHUM, KUBOTHBIX,
11 OHBOB 1 GAKTEnIi oM MIKDOCKOLOM Ha 0.5 https://m.edsoo.ru/863e6ff0
p p a P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEriapaTax u ux
OIIMCAHUE
b K
12 OOMEH BEIIECTB WX META00IN3M nomorexa O
https://m.edso0.ru/863e766¢
13 doTtocunTe’. XeMOCHHTES bubmorexa LOK
https://m.edsoo.ru/863e7¢98
bu6moreka [IOK
14 9 i1 00
HEPTCTHHUCCKII OOMEH https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KISTKU. [{enenue
KieTku. Muto3. JIaboparopnast pabora Ne 3
15 «Habmrogenne MuTo3a B KJIIETKaX KOHUYUKA 0.5 bubmorexa LOK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuyHOTO bubnuoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796e
bu6 K
17 Tpancnsnus — OMocuHTE3 Oelka nommotexa O
https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
18 H —
CIIICTOMHEIC (bOpMLI KHSHH BHPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bubmuoreka [IOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

)1 OmnonotBopenue. JlabopaTopHast padora Ne 0.5 bubnuorexa [JOK
4 «M3ydyeHue cTpoeHus NOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTIpENapaTax»

22 WNHmBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [TOK

https://m.edsoo.ru/863e8436

” I'eHeTnka — Hayka 0 HaCIEICTBEHHOCTH U bubnuotexa [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86{2

4 3aKOHOMEPHOCTH HACIEAOBAHUS bu6moreka [IOK
MpU3HAKOB. MOHOTHOPHUTHOE CKPEIIUBAHNE https://m.edsoo.ru/863e8878

)5 JuruGpuHoe ckpeuiuBaHue. 3akoH bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEA0BAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HacIe10BaHNe MPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yuenue
26 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5 bubmorexa OK
https://m.edsoo.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIbI
Ha FOTOBBIX MUKPOIIPENapaTax»

7 I'eneruka nona. HacnenoBanue mpu3HaKkoB, bubnuoreka [JOK
CLICIICHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocTes. Henacnencreennas
n3MeHunBOCTb. JlaboparopHas padota Ne 6.

)3 N3yuenne Moan(pukamoHHON 0.5 bubnuoreka [IOK
H3MEHYUBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psifa U BapHallMOHHON
KpHUBOW»

29 HacnencrtBenHass N3MEHUYUBOCTD. 0.5 bubmnorexa [IOK

https://m.edsoo.ru/863e8efe




Jlaboparopuas pabota Ne 7. «AHanu3
MyTalui y Jpo30(HIbl Ha TOTOBBIX

MHKpOIIpenapaTax»
30 I'eneTnka denoBeka 1 bubnmorexa LOK
https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IICHHE TTO TEME
31 «HacnencTBeHHOCTh U N3MEHUYUBOCTD 1
OPraHu3MOBY
b K
32 Cenekius Kak HayKa U TIpoIiecc 1 nommorexa O
https://m.edsoo.ru/863e9214
1 MeTo1bl ¥ JOCTUKEHHUS CEICKIIUHN PACTEHUI 1 bubnuotexa [JOK
U JKUBOTHBIX https://m.edsoo.ru/863e9214
bu6moreka [IOK
34 buoTtexHonorus kak oTpaciabs NPOU3BOJICTBA 1
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
" bubnuorexa [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHuii 00 | bubnuorexa [JOK
HBOTIOLAN https://m.edsoo.ru/863e9570
3 MukposBontonus 1 Bu6amorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak d7eMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOIUH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edso0o.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC | bubnuoreka [JOK
(haKTOpHI) SBOJIOLIUH https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p U €10 GOpPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 bubnuoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
bu6mmoreka [JOK
8 Hamnpanenus u nytu Makpo3BOJIIOLIMT 1

https://m.edsoo.ru/863e9cle




9 HeobpaTumocTs 3BOTIOIUN
10 Wcropus xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS
1 ['MnoTe3bl NPOUCXOKIACHUS KU3HHU HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuotexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [Ipaktuueckas padota Ne 1 «M3yuenne 0.5 bubmorexa HOK
g https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTATKOB PACTCHHM U
JKUBOTHBIX B KOJIJIEKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3)
https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (hakTopsl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJNH 3BOJIIOLIMH YEIOBEKA
13 YenoBeueckue pachkl U IPUPOIHBIC bubnuoreka [JOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3emie»
20 DKoJIorus Kak HayKa
o1 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE bubnuoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 AbuoTtnueckue GpakTopsl. 0.5 bubnuoreka [IOK




Jlaboparopuas pabora Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH
paCTeHHIA U3 PA3HBIX MECT OOUTAHHUS.
Jlaboparopras padota Ne 4. «Brnusaue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB

https://m.edsoo.ru/863eb10e

KoJIeycay
b K
23 buoTtnyeckue GakTopsl nommorexa 11O
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonymsiiuu. [Ipaktuyeckas padora Ne 0.5
2 «lToacY€T MIOTHOCTH NOMYJISLIHNIA )
Pa3HBIX BUJIOB PACTCHUID)
bub6 OK
25 Coo0miecTBa OpraHu3MoB — OHOIIEHO3 nomorexa I
https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CUCTEMBI bubnuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
. bu6mmoreka [JOK
27 Dxosoruueckue nupamusl. CBocTBa
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupoHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimobdanpHas s3kocucTemMa bubnuoreka [JOK
3emiin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B OnMochepe 3emiu
3 CocymiecTBoBaHUE MPUPOBI U bubnuoreka [JOK

YCJI0BCYCCTBA

https://m.edsoo.ru/863ebale




PesepBHbIit ypok. O000IICHIE TEMBI

34 «Coo0111eCcTBa U IKOJIOTUYECKUE 1
CHUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 11 knacc/ bensies [1.K., bopoauun [1.M., demmiun I'M. u npyrue;
nox penakuuei bensesa J[.K., JIpimmuna ["M., AkiinonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
buonorus. [Toypounsie pa3padotku. 10-11 kiaccel. ba3oBblil ypoBeHb.
AsTtop(si): Cymatoxun C. B., Epmakosa A. C.

Jluaua YMK: YMK 1. K. benses, 10 k. (6a3.)

Anexkcanap Kynes: O6mas 6uonorus. 11 knace (K yueOHUKY 1101 penaxiuei

J1.K. bensiea): Metoanueckoe mocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bub6nmoreka IIOK
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