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PABOYAS ITPOT'PAMMA
yueOHoro npeamera «buosorus. bazoBblii ypoBeHb)

s ooygaromuxcs 10 — 11 xmaccos



HOACHUTEJIBHAS 3AIINCKA

IIpu paspaboTke mnporpaMMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY ISt
ompeNeNieHus] TOJAXO0JI0B K (OPMHUPOBAHUIO COJAEpKaHMUS Y4yeOHOTO TMpeameTa
«buonorus»  cocraBwin:  KoHUENTyanbHble  nosoxenus PI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTHU LIEJIeH, COJepKaHus, Pe3yIbTaTOB O0OYUYEeHHS U TpeOOBaHUM
K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJOXKEHHUS 00 OOIIMUX LENsAX W MPUHITUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPeIHEro o0Iero oopa3oBaHus
B Poccuiickoit denepanun, a TakKe MOJOXKEHUS O crielupuke 6Mooruu, e€ 3HaYCHUN
B TIO3HAHUU >KUBOW TIPUPOJBI U OOECICUYCHUH CYIIECTBOBAHUS YEIOBEUECKOTO
obmectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpEJEJeHbl OCHOBHBIE (DYHKIIMU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonorum Haét MpejcTaBiIeHUE O IEsAxX, 00 oOuiel crpaTeruu
0o0y4eHUs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEJCTBAMH Yy4eOHOTO TpeaMera
«buonorusy, ompeaenser o0s3aTeIbHOE MPEAMETHOE COJCP)KAHHE, €r0 CTPYKTYpY,
pacnpenesnieHue IO paslesiaM W TeMaM, PEKOMEHJYEMYIO TOCJIEeA0BATEIbHOCTh
U3y4YeHUs Y4eOHOTO Marepuaja ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUMPEIMETHBIX
CBSI3€l, JIOTMKM  0O0pa30oBaTEIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00yJaromuxcs.

B mporpamme 1o Ouosoruu Takke YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM H TPEIMETHBIM pe3yjbTaTaM oOOy4YeHUs B
¢bopMuUpPOBaHUY OCHOBHBIX BHUJIOB Yy4e€OHO-TO3HABATEIBbHOU JCSATEIbHOCTH/YIECOHBIX
NEeWCTBHUM 00yJaronuXcs Mo OCBOCHUIO COACPIKaHUS OMOJIOTHIECKOT0 00pa30BaHUsI.

B mporpamme mo Oumomorum (10—11 kmaccel, 6a30BBIi YpPOBEHB) peaanu30BaH
OPUHIMIT TIPEEMCTBEHHOCTH B HW3yYCHHH OWOJIOTHH, Ojaromaps YeMy B HeH
MpPOCMATpUBACTCS  HAMpPABJICHHOCTh HAa  pPa3BUTUE  3HAHUM, CBSA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, IIEHHOCTHBIX OPHEHTAIIUM
JUIHOCTH, SKOJIOTHYECKOTO MBIILICHHS, PEICTABICHUA O 3J0pOBOM 00pase KU3HU H
OepeXKHBIM OTHOIIIEHHEM K OKpYyKamlied mpupogHoit cpene. [lostomy Hapsiay c
M3y4eHHUEM 00IIeONOI0THYEeCKUX TCOPHM, a TAaK)Ke 3HAHUK O CTPOSHUH KUBBIX CHCTEM
Pa3HOr0 paHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOIINX B HUX IPOILIECCOB B MPOTpaMMeE
mo OWOJOTMHM YJACJICHO BHHMaHWE UCIIOJIb30BAHUIO IIOJYYEHHBIX 3HAHUA B
MTOBCEIHCBHOM JKWU3HU JIJIs1 PEIICHHS TPUKJIAIHBIX 33/1a4, B TOM YHCIe: MPOQUIAKTHKH
HACJICICTBEHHBIX 3a00JI€BaHU YEIOBEKA, MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHMS  DKOJOTHYCCKH I€JeCOO00pa3sHOTO TOBEJACHHS B  OKpYyKaromen
NPUPOJIHON Cpelie, aHadu3a BIMSHUSA XO3SMCTBEHHOM JEITEIbHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJIHBIX M MCKYCCTBEHHBIX JSKOCHCTEM. YCHUJICHHUE BHHUMAaHUA K
MPUKIATHON HAMpPaBIECHHOCTH Yy4deOHoro mpeaMera «buomorus» mOPOIAMKTOBAHO
HEOOXOMMOCTBIO 00ECIIEUCHHS YCIOBUM JIJIA PEIISHUs] OJHON M3 aKTyaJdbHBIX 3a7ad



IIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpas mpeanojaraeT (GopMUpOBaHUE Y
oOydJaromuxcs  CHOCOOHOCTH  aJanTUPOBAThbCS K  U3MEHEHHUSIM  JIMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero o0uiero o0pa3oBaHusl 3aHUMAET BaKHOE MECTO.
Ona oOecneunBaeT (GPOpMHUPOBAHHE Yy OOYYAIONIUXCS MPEICTABICHUN O HAy4YHOU
KapTUHE MUpa, pacHIupseT U 000011aeT 3HaHUS O JKMUBOU PUPOJE, €€ OTIUNIUTETbHBIX
MIPU3HAKaX — YPOBHEBOM OpPTraHU3alMKU U SBOJIOIUHU, CO3MAET YCIOBUS JIS: MO3HAHUS
3aKOHOB KUBOUW MPUPOJIbI, hopMUpOBaHUs (HYHKIIMOHAIBHOW TPAaMOTHOCTU, HABBIKOB
3I0POBOTO U O€30IMacHOr0 o0pasa >KU3HHU, IKOJIOTUYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOIIIEHHUSI K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHue OMOIOTHUS UMEET TAKKe IS PEIICHUS BOCHUTATEIBHBIX U
pa3BHUBAIOLIMX 3aJ]a4 CPEeIHEro oOIIero oopa3zoBaHus, COLUANIM3AIUN 00yUYaIOIIKUXCS.
N3yuenne Guonoruu odecrneunBaeT ycaoBus st GOPMUPOBAHUS UHTEIUICKTYaTbHBIX,
KOMMYHHUKAIIHOHHBIX HM HWH(QOPMAIIMOHHBIX HABBIKOB, ACTCTHYCCKOW KYJIBTYPHI,
CIOCOOCTBYET WHTErpaluu OMOJOTMYECKHUX 3HAHUM C TPEJCTAaBICHHUSIMU H3 JIPYTHX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTHU, (PU3HKU, XUMUM H Teorpaduu. HazpanHbie
MIOJIOXKEHHUS O TMpeaHa3HAYeHUU ydeOHoro mpeamera «buosiorusy» cocTaBUIM OCHOBY
JUISL OTIpEeNIeNICHUs TOJXO0J0B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COJEepXKaHUS,
NPEJICTaBIEHHOTO B MPOrpamMMe 10 OMOJIOTHH.

Ot6op conepxkanust ydeOHOoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUN KYJIbTYpPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM
oOydarommuecs: JOJKHBI OCBOMTH 3HAHUS M YMEHHUA, 3HAUMMbIC NJIs1 POPMUPOBAHUS
oO1Iel KyJlbTYphl, OMPEAEISIONINe aIeKBaTHOE MOBEEHNE YEIOBEKa B OKPY KAIOIIeH
IPUPOJHON Cpejie, BOCTpeOOBAaHHBIC B IIOBCEJIHEBHOM JKM3HM M TMPAKTHYCCKOU
nesitenbHOCTH. Ocoboe MecTo B OTOM CUCTEME 3HAaHWM 3aHUMAIOT JJIEMEHTHI
collepKaHMs, KOTOpBIE CIIy’)KaT OCHOBOW it (DOpMUPOBAHUS TPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHMHE MHUpa M IICHHOCTHBIX OPHUEHTAIUIX
JUYHOCTH, CIOCOOCTBYIONINX T'yMaHU3alUU OMOJIOTHYECKOT0 00pa30oBaHUs.

CTpyKTypupOBaHHE CcoOJepkKaHUs Y4eOHOro Marepuaja B TMPOTPaMME IO
OMOJIOTUM  OCYIIECTBICHO C Y4Y€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJINYUTEIbHBIX OCOOEHHOCTAX »KMBOW MPUPOABL, O €€ YPOBHEBOIl OpraHu3alluu U
HBOJIIOIMHU. B COOTBETCTBUMU € 3TUM B CTPYKType yueOHOro mpenmera «buomorus»
BBIJICJICHBI CJIEAYIONIUE cojepKaTenbHble MuHUH: «buomorus kak Hayka. Metoms
HAy4YHOTO TMO3HaHus», «KieTka kak Owonormueckas cuctemay, «OpraHm3m Kax
Oouonornyeckas cuctemay, «CrucTtemMa W MHOTO0Opa3We OPraHUYECKOTO MHPay,
«IBOTIOLHNS )KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

lens wm3yuenus ydeOHOTO mpeamera «buwonorus» Ha 0a30BOM YpoBHE —
OBJIaJIeHNE OOYYAIOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATEHON OpTraHu3aIiun
KUBBIX CHUCTEM Pa3HOTO paHra M MPUOOpPETeHHE YMEHUH HCIOJIb30BaTh ATH 3HAHUSA



JUISL TPAMOTHBIX JACHCTBUM B OTHOIICHHUU OOBEKTOB >KUBOW MPUPOILI U PEIICHUS
Pa3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu u3ydeHus: ydeOHoro mnpeamera «buomorusi» Ha 06azoBom
YpOBHE 00€CTIeUnBAETCS PEIIEHUEM CIEAYIOLIUX 3a1a4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbI 3HAHUH O OHOJOTHYECKUX TEOPHUSIX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPABUIIaX, CIYyKAITUX OCHOBOU JJIs
dbopMupoBaHusl MPEICTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpPa, O METOJaxX
HAay4YHOTO T[IO3HAHUs, CTPOCHHH, MHOT0OOpa3MM U OCOOCHHOCTAX >KHUBBIX CHUCTEM
pa3HOr0 ypOBHSI OpraHW3allud, BBIJAIOMIMXCS OTKPBITUSX U  COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y O0Oy4alOmMXCs IMO3HABATEIbHBIX, WHTEIJICKTYaAJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O NyTAX pPa3BUTHUS B
OMOJIOTMU HaYYHBIX B3TJIS/IOB, UJIEH U MOJIXO0/I0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHsI OpraHU3aInu;

CTaHOBIIeHHE y oOydarommxcs oOmed  KyJabTypbl, (PYHKIIMOHAJIbHOMN
IPAaMOTHOCTH, Pa3BUTHE yYMEHUU OOBSACHAThL U OILICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOJBI HA OCHOBAHWW 3HAHHWM W OIBITA, NMOJTYYCHHBIX NMPU U3YUCHUU
OuoJjoruu;

dbopMupoBaHue 'y O0OydYarolmuxcsi YMEHHMH  WUTIOCTPUPOBATH  3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATENTbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEITOBEKOM KHBOM
OPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS] K HEH, COONIIONECHHS] dTUYECKUX
HOPM TP MPOBEJICHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWM [IJI1 TIOBBIMIEHUS YPOBHS
HKOJIOTHYECKOUN KYIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IIPUMEHCHHE TMPUOOPETEHHBIX 3HAHWN U YMEHUW B MOBCEAHEBHOW >KM3HH IS
OLICHKU TOCJEACTBUI CBOEU AECATEIIBHOCTUM IO OTHOLICHUIO K OKPYXAaKUIEH Cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COONOeHne Mep NPOOUIAKTUKU
3a00JIeBaHM.

B cucteme cpemgnero o6miero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM
YpOBHE, SBISETCS O00sA3aTeNbHBIM Y4YEOHBIM TMPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHou obnactu «EcTecTBEHHO-HAYYHBIE TPEAMETHD.

s u3ydeHusi OMOJIOTMM HA 0a30BOM YPOBHE CpPEIHEro OoO0IIero oOpa3oBaHUs
orBoautcs 68 yacos: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 vaca
(1 yac B Henemto).

PaGouas  mporpamma  OpHMEHTMpPOBaHAa  HAa  I[EJEBbIE  MPUOPHUTETHI,
chopmynupoBanHbie B PeaepaibHOW paboueill mporpaMMe BOCHUTaHUS U B paboueit
nporpamme Boctiutanusi MAOY «MBanosckass COILl» YBarckoro MyHUIIMITAIBHOTO
paiioHa



[Iporpamma mo OHOJOTMU COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM
ocsoeHust OOII COO, mnpencraBiennsix B ®I'OC COO, a Takke Ha OCHOBE
XapaKTePUCTUKH TUTAHUPYEMBIX PE3YyJIbTAaTOB JTYXOBHO-HPABCTBEHHOTO PAa3BHUTHSA,
BOCIIUTAHUS W COIMAJIM3allMM OOY4YalOlIUXCs, MpPEACTaBICHHOW B (eaepabHOM
paboueit mporpaMme BOCIIUTAHUS U MOJICKUT HEMOCPEICTBEHHOMY TIPHMEHCHHUIO TIPH
peanuzanuu o0s3aTeIbHOM YacTh 00pa30BaTeNbHOW MPOTPaMMBbI CPEAHEr0 OOIIEro
oOpa3zoBaHus.

[Iporpamma mo Ouosioruu oTpaxkaer ocHoBHble TpeOoBanus DPI'OC COO k
JUYHOCTHBIM,  METAlmpeJIMETHBIM W  TPEAMETHBIM  pe3yJbTaTaM  OCBOCHUS
o0pa3oBaTeIbHBIX IPOTPAMM.

[Iporpamma mo O6uosnoruu Ja€T MpeACcTaBlIeHUE O LEIsIX 00ydeH s, BOCIIUTAHUS U
pa3BuUTHSl  OOy4alONIMXCS CPEACTBAMU  Y4eOHOTO TpeaMeTa, yCTaHABIMBACT
o0s3aTeNIbHOE TPEIMETHOE COJIepKaHHue, MpeAyCMaTpUBaeT paclpe/ie]ieHUe ero Io
KJlaccaM M CTPYKTYPUPOBAaHHME €ro IO paszlieiaM M TeMaM Kypca, Ma€T pacrpeselieHue
y4eOHBIX YacoOB IO TEMaTHYECKHM pa3JeinaM Kypca W TIOCIeIOBAaTEIIbHOCTh WX
U3YYCHHS C YYETOM MEKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKH
y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEM OO0ydyaroluxcs; Ompenesnser
BO3MOXKHOCTH TpEIMeTa I peanu3aluu TpeOOBaHWA K pe3yinbTaTaM OCBOCHHSI
IporpaMMbl CpefHero odiiero oopa3oBaHusi, TpeOOBAaHUN K pe3yjbTaTaM OOy4eHHS
OMOJIOTHH, a TAKKE OCHOBHBIX BUJIOB JI€ATEIHLHOCTH 00YYaIOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHM, TEXHUYECKUMH U
IPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocopuen, 3TUKOH, 3CTETUKOM U IMPaBOM.
Ponb Ouonoruu B GopMHUpPOBAaHMU COBPEMEHHOM HaydHON KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TIO3HAHMS KUBOU NPUPOJLI (HAOIIOIEHHUE, IKCIICPUMEHT, OMHUCAHUE,
U3MepeHue, Kiaccuukarus, MoJeIupOBaHue, CTATUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, . Yorcon nu ®@. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmomb3oBaHuE pa3aUYHBIX METOJOB MpHU
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI H UX OPraHU3AIUSA.

Kubie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omosioruu. OTaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOUN MPUPOIBI.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHU3alUd OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, TOMYJIAIHOHHO-BUIOBOM,
KOCHUCTEMHBIN (OUOTCOIIEHOTHIECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnmuuel 1 cxeMbl: «OCHOBHbBIE TPHU3HAKU KU3HW», «YPOBHH OpraHHU3alluu
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KIETKU. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bojia 1 MUHEpalbHbBIE BEIIECTBA.

OyHKIIMM BOABI W MHUHEpPAJbHBIX BewecrB B Kiertke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3zameHumble U 3aMEHUMbIE aMUHOKHUCIOTBHI. AMHHOKHCIOTHBIM COCTaB. YpPOBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (IE€pBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBEpPTUYHAS CTPYKTypa). XMMUYECKHE CBONCTBA OeNKOB. bruonornueckue GyHKIIUN
OeNKOoB.

depmeHThl — OMoNornyeckue Karamu3zatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cnenupuaHocTh. Kodepmentsl. Burtamunsl. OTimuuns
(GbepMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.

VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pud03a U Ae30KCUpr003a), AUcaxapuibl
(caxapo3a, JakTto3a) M Mojaucaxapuabl (Kpaxmal, TJIMKOT€H, LEeJJII0JI03a).
buonornueckre pyHKIMH YIII€BOAOB.



Jlunupel:  Tpurnmuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. bruonornueckue pyHkiuu munuaoB. CpaBHEHUE YTIIEBOOB,
OCJIKOB U JTUMUJ0B KaK UCTOYHUKOB YHEPTUH.

HyxnennoBele kucnorel: JHK wu PHK. Hykimeotuaer — MoHOMEpSI
HyK1eMHOBBIX KucHoT. Ctpoenue u pynkuuu JHK. Crpoenne u ¢pynknuum PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[urtonorua — Hayka o kierke. KnetouHnas Teopusi — npumMep B3aMOJEHCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEHHUS KIIETKHU.

Krnerka xak nenoctHas xuBasi cuctema. OOmire nNpu3HaKu KJIETOK: 3aMKHYyTast
HapyxHas MmemOpaHna, mosekynsl JIHK kak renernueckuii anmnapar, cucreMa CUHTE3a
Oeika.

Tunsl KIETOK: dyKapuoTHdecKas 1 npokapuoTruueckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckot — knetku.  Knerounas — crenka — Oakrtepuil.  CTpoeHue
AYKapUOTUYECKON KIeTKU. OCHOBHBIC OTINYUS PACTUTEILHON, J)KUBOTHOW U TPUOHOM
KJIETKH.

IToBEepXHOCTHBIE CTPYKTYpPhl KIJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, HUX
¢ynkuuu. [Inazmarnueckas memOpaHna, e€ cBoicTBa U ¢yHKuuu. Luronnazma u eé
opraHousibl. OpHomemOpanHbie opranouasl kietku: OIIC, ammapar Ionbixw,
nru30ocombl.  [lojlyaBTOHOMHBIE OPTraHOMILI KJIETKU: MHUTOXOHIPHUHU, TJIACTUIBL.
[IpoucxoxxaeHne MHUTOXOHIApPUN U TutacTuiA. Buael miactua. HememOpaHHBIC
OpraHoOUIbI KJIETKUA: pUOOCOMBI, KIIETOUHBIN IIEHTP, EHTPUOIU, PECHUYUKH, KTYTHKH.
OyHKIUHA OPTaHOUAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue sijpa: suepHas 000J0uKa,
KapuoIuia3mMa, XpOMaThH, IPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel: «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B HEXUBOW ITPUPOJIEN,
«PacmpenienieHue XUMHUYECKHUX 3JIEMEHTOB B JKUBOU MIPUPOIEH.

Tabmuuet u cxembl: «llepumomuyeckas TabmuIa XUMUYECKUX DIEMEHTOBY,
«CTpoeHune MoJeKyibl BOAb», «bruocunTes Oenkay, «CTpoeHUue MOJEKYIbl OelKay,
«Ctpoenue depmenta», «HyknennoBele kucioTel. JTHK», «CtpoeHne moieKymsl
AT®», «CtpoeHue SyKapUOTUYECKOW KIETKN», «CTpOEHHE >KUBOTHOM KIIETKHY,
«CTpoeHHEe pacTUTEIbHOM KIETKW», «CTpoeHHuE MPOKAPUOTUYECKON KIIETKHU,
«CTtpoeHnue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE IS TMPOBEACHUS
HAOJFOICHUM, W3MEPEHU, HKCIEPUMEHTOB, MHKPOIpPENapaTbl PACTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparoprass pabora Ne 1. «M3ydyeHue KaTaJIUTHUYCCKON aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTalasbl)y.



Jlaboparopnas pabota Ne 2. «3yueHue cTpoeHUs KIETOK PACTEHUH, Y)KUBOTHBIX
1 OaKTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUE.

Tema 4. ’/KusHeaesITeJIbHOCTb KJIETKH.

OOMeH BellecTB, WM MeTa00Iu3M. AcCUMWISIUS (TUIACTUYECKUM OOMEH) u
JTUCCUMWIISIIUSL  (SHEPreTUYeCKUid OOMEH) — JBE CTOPOHBI €IMHOrO Ipoilecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHMsS BEIIECTB M HHEPrMHM B MOHUMAHUU
MeTabonau3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib hepMeHTOB B
oOMEeHEe BeIleCTB U MPEBPAIICHUN YJHEPTUU B KIIETKE.

®dotocunte3. CBeToBasi U TeMHOBas (a3bl hoTocuHTe3a. Peakiuu gpotocuntesa.
OddextuBHOCTh (GoTOCHMHTE3a. 3HaueHUE (OoTOCHHTE3a I >KU3HU Ha 3emile.
Brnusaue ycnoBuidt cpenbl Ha  (POTOCHMHTE3 W CHOCOOBI  TOBBIMICHUS  €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMOCHHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAUCHUE XEMOCHHTE3a s
KW3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KJETKe. PacliernseHue BeIIeCTB, BBIICICHHE H
AKKyMYJINPOBAaHHUE YHEPIUU B KIIETKE. DTalbl SHEPreTUYeCcKoro oomMeHa. [ mukomus.
bpoxenune u ero Bumbl. KuciopogHoe oOKuCIIeHHE, WM KIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunrpoBanue. IPpHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniun  matpuunoro cuHTe3a. ['enernueckas wuHbopmamms u JHK.
Peanuzanus renernyeckod uHbOpManMU B KIETKe. ['@HETHYECKUH KOJ U €ro
cBorictBa. Tpanckpunuus — matpuudblii cuaTe3 PHK. Tpancmsius — Ouocunrtes
Oenka. Orambl TpaHcnsauud. KoaupoBanue aMuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnetounsie hopmbl sxu3Hu — BUpychl. McTopust otkpeitus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTHM CTpPOEHHUS H  JKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, )KUBOTHBIX M Y€JIOBEKA, BHI3BIBAEMBIC BUPYCAMHU.
Bupyc ummmynoneduiura yenorexka (BUY) — Bo3dymurens CIINla. O6partnas
TPAHCKPUIMIIHS, peBepTa3a U uHTerpasa. llpodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHM.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupszes.

Tabmumelr u cxemsl: «Tumbl muTaHus», «Merabomm3am», «MUTOXOHIPHUSY,
«OHepreTudeckuit oOMmeHn», «Ximopomjacty, «Dotocunrtes», «Ctpoenue JIHK»,
«CTtpoenne u (QyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «'eHeTHYecKuil KoMy,
«Bupyco», «baktepuodarn», «CTpoenue W xku3HeHHbIM uuki Bupyca CIIM/a,
Oakrepuodaray, «Permmukamms JTHK».

O6opynoBanue: Mojaenu-amminkanuu «Yasoenne JIHK wm Tpanckpumimsy,
«buocunTes 6enka», «CTpoeHue KIeTku», Mmoaenab cTpykrypsl JIHK.

Tema S. PasMHOKeHHe M HHAMBHUAYaJIbHOE Pa3BUTHE OPTaHM3MOB.

Kierounslii 1ukn, WM SKU3HCHHBIM ITMKI KJIeTKH. MHTepdasa m MHUTO3.
[Iponecchl, mporekaromue B wuHTepdaze. Perumkauus — peakius MaTPUYHOTO
cunte3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.



JIMTUIONAHBINA U TalJIONAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMatusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U HHAUBUIYAJIBHOTO PA3BUTHUSI OPTraHU3MOB.

Henenne knetkn — muto3. Craaum murtosa. IIpomeccel, mpoucxoasmue Ha
pPa3HBIX CTAAUSIX MUATO3a. bUOJIOTUYECKUN CMBICII MUTO34.

[Iporpammupyemasi TuOENb KJIECTKA — aroITo3.

®opMbI pa3MHOXKEHUS OpraHU3MOB: Oecrnojioe W mosioBoe. Buawl Gecrnonoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEHHUE. VICKYCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu wmeioza. lIporecchl, mpoucxoasuMe Ha CTaausix Meiosa.
IToBenenue xpomocom B merose. Kpoccunrosep. buonornyeckuii CMbIC U 3HAYCHUE
MEHo03a.

I"amerorenes — nporecc 0oOpa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [los10BBIE
JKeJe3bl: CCMEHHUKHU U SUYHUKU. OOpa3oBaHUE U pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaTo30u, sIMIEKIIETKA) — criepMaTtorene3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
SUIEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Ortambl AMOPHUOHAIIBHOTO PAa3BUTHUSI Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes. I[loctomOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAJIBHOTO PA3BUTHUS: MPAMOE, HeNpsiMoe (JIMUMHOUYHOE). BiusiHue cpeas
Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUS.

JdeMoHcTpanum:

Tabmumpelr w  cxembl: «@DOpMBI Ppa3MHOXKEHHS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHuil», «BereraTuBHOoe pa3MHOXKEHHUE
pacreHuit», «Jlenenue kiueTku 6akrepuity, «CTpoeHHe MOJTOBBIX KIETOK», «CTpoeHHE
xpomocombl», «Knerounsii mukn», «Pemmkanus JHK», «Mwutosz», «Menosy,
«IIpsiMmoe u HempsiMoe pa3BUTHE», «]'aMeTOreHe3 y MJICKOMUTAIOIINX U YEIOBEKay,
«OCHOBHBIE CTaJIUM OHTOTCHE3A.

O6opynoBaHue: MUKPOCKOTI, MUKPOMPENAPATHI «CniepMaTo30u/1bl
MJICKOITUTAIOIIETO», «SIUIEKIETKAa MIIEKONUTAIomEro», «KapuokuHe3 B KIETKax
KOpEelIKa JIyKa», MarHuTHasi MoJelb-amuinkanus «Jlenenne xkietkn», moaens JIHK,
MoieNTb MeTaa3zHoil XPOMOCOMBI.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlaGoparopnass pabora Ne 3. «HaOmomeHne MwHTO3a B KIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIpEenapaTaxy».

JlaGoparopnas padota Ne 4. «M3yueHHne CTPOCHHS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTaxy.

Tema 6. HacieacTBeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. VIcTopust pa3BUTUA T'€HETUKHU. POJIb UTOJIOTHU U
SMOPHOJIOTHUU B CTAHOBJICHUU T'eHETUKH. BKiag pocCUiiCKuX U 3apyOeKHBIX YUEHBIX



B pa3BUTHE T'€HETUKU. MeTObl TEHETUKH (THOPUAOIOTUUECKUN, IIUTOTCHETUYECKU,
MOJIEKYIsIpHO-TeHeTHUeCKUi). OCHOBHBIE TE€HETHYECKHE TMOHATHs. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpPEIINBaHUIA.

3aKOHOMEPHOCTU HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE ['. Menpaenem.
MonorubpugHoe CKpelMBaHue. 3aKOH eauHOooOpa3usi THOPUIIOB  IEPBOIO
nokoJieausi. [IpaBuno noMuHUpoOBaHUA. 3aKOH pacUICIUICHUs] MpU3HAKoB. ['mmoresa
YUCTOTHI raMeT. [10JIHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpunHoe ckpelnMBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBAHUS MPU3HAKOB.
[{uToreHeTHyeckre OCHOBBI JUTHOPUIHOTO  CKpEIIMBaHUS. AHAIU3UPYIOIIEE
cKpemuBanue. Vcrnonp30BaHNE aHATU3UPYIOLIETO CKPEIIMBAHUS JJISI ONpEIEIICHUs
TeHOTHIIa 0COOM.

CueruieHHOE HaclieoBaHue nmpu3zHakoB. Pabora T. Moprana no crernjieHHOMY
HaclieI0BaHUIO TeHOB. HapyliieHue cuenieHns TeHOB B pe3yIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka mona. XpoOMOCOMHOE OINPEAEICHUE MoJjia. AYTOCOMBI W TOJOBBIC
XpOMOCOMBI. ['OMOrameTHble M TreTeporaMeTrHbie opraHu3Mmbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3meHunBOCTh. BUbl M3MEHUYMBOCTH: HEHACJCJACTBEHHAs M HAcCJICICTBECHHAs.
Ponb Cpebl B HEHACJIEJICTBCHHOM M3MCHUYMBOCTH. XapakTepucTHKa
MOAUGUKAITMOHHONW M3MEHUMBOCTH. BapuamMoOHHBIN P W BapUallMOHHAs KPHUBasl.
Hopma peakuuu npusHaka. KoauuecTBeHHbIE M KAUECTBEHHBIE MPU3HAKU U UX HOpMa
peakiuu. CBoicTBa MOIU(DUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHasi, WM TIEeHOTHIIMYECKAas, W3MEHYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TpollecC — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTanroHHass U3MEHUYMBOCTh. Kiaccudukamuss myTtamuii: reHHbIe,
XpOMOCOMHBIE, T€HOMHBIE. YacToTa U MPUYMHBI MyTalluid. MyTareHHble (PaKTOPHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeAcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciIeACTBEHHOCTh M U3MEHUYHUBOCTb.

I'eneruka 4enoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YyeJIOBEKA: I'eHEaJOTHUYEeCKUM, OJIM3HELOBBIM, IIUTOT€HETUUECKUH, OMOXUMHUYECKUM,
MOJIEKYJIAPHO-TEHE TUYECKH. CoBpeMeHHOE ONpEICIICHUE FeHOTHUIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HaciencrBeHHble 3a001eBaHNs YEIOBEKa: TeHHBIC 00JIe3HH, 00JIC3HH
Cc HacCJIeACTBCHHOU MPEIPACIIOT0KEHHOCTBIO, XPOMOCOMHBIE 00JIe3HH.
Comatuueckne | TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpHUHITUIIBI
3I0pOBOTO 00pasa >KWU3HH, THATHOCTUKH, MPOPUIAKTHKA W JICYCHUS T€HETHYSCKUX
OonesHell. MenuKo-TeHETHYECKOEe KOHCYJIBTUPOBAHWE. 3HAYCHHE METUITUMHCKON
T€HETHKU B TIPEOTBPAILICHUH U JICUCHUU T€HETHUYECKUX 3a00ICBaHUI YeJIOBEKA.

JdeMoHCcTpanum:

[Moptpertsi: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmunbl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €TO ITUTOTCHETUYECKAs
OCHOBa», «3aKOH pAaCHICIUICHUS U €r0 MUTOI€HETUYECKAasi OCHOBA», «3aKOH YUCTOTHI



ramer», «/lurubpuaHoe ckpeniuBanuey, «llutonornueckue OCHOBBI AUTUOPHUIHOTO
CKpelmuBaHus», «Menos», «B3auMonenucTBue aielbHbIX T'€HOBY», «l €HETHYecKue
KapThl PACTEHHI, XUBOTHBIX M 4eJIOBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CILEIUIEHHOrO ¢ moyiom», «KapuoTumbl 4YenoBeKa U KUBOTHBIXY,
«Bunel u3MmeHunBOCTHY», «MoaudukanronHas HW3MEHUUBOCTHY, «HacnemoBanue
pesyc-pakropay, «['eHeTuka rpynm KpoBu», «MyTallmoHHass ©3MEHUUBOCTH.

O6opynoBanue: Mojenu-anmuiMkauuu  «MOHOTHOpHIHOE — CKpELIMBaHUEY,
«Henonnoe  pomuHupoBanue», «urubpunnoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MHKporpenapat «/pozoduia» (Hopma, myTtauuu Gopmsl
KPBUIbEB U OKPACKH Teia), repoapuit «I opox moceBHON».

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

JlaGoparopnast padota No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y IP030(HUIIBI HA TOTOBBIX MUKpOIIpErapaTax.

JlaGoparopnas pabora Neo 6. «M3yuenne mMoaupUKAIMOHHON N3MEHYMBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BApUAITMOHHON KPUBOW.

JlaGopatopHast pabora Ne 7. «AHanu3 MyTtauui y Apo3o(duibl Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHre U aHaJINU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka M IpolecC. 3apOKJICHHE CEJNEKIMU U JOMECTUKALIMS.
VYyenne H. . BaBusnoBa o 1meHTpax MpOUCXOXKIEHUS U MHOTO00Opa3usi KyJlbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXOKIECHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHBbIE METO/bI CeNeKIMH. MaccoBbId M WHIUBUIYAJIbHBIA OTOOPHI B
CEJEKIMM pacTeHUd U KUBOTHBIX. OIleHKa »KcTepbepa. bBIM3KOpOACTBEHHOE
ckpemBanue — WHOpuauHT. Ywucras nuaus. CKpellMBaHHE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIWHT.
Otnanénnas rubpuaunzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U MoOJy4YeHHUe
HNOJIUIUIOUIOB. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MNPOU3BOACTBA. ['€HHAs MHXKEHEpHUs. OTarlbl
coznanus pekomOuHantHoM JIHK w Tpancrenneix opranusmoB. Kierounas
nxeHepusa. Knerounele KyabTypbl. MUKPOKIOHAJIbHOE Pa3MHOKEHUE DPACTCHUMU.
KnonupoBaHre  BBICOKOIPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u 3tndeckue mpodaemel. [MO — reHetrnueckn MOAUGUIIIPOBAHHBIC
OpraHu3MBl.

JlemoHCTpauuu:

[Toptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /{. Kapnieuenko, M. @. IBaHOB.

Tabmuer u cxembl: kKapta «lIeHTpBI NPOWCXOKICHHUS W MHOTO00pa3ms
KYJbTYpPHBIX pacTeHuit», «llopoabl nomMamHuUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanéunas rudpuausanus», «PadorTer akagemuka M. ®. VBanoBay,
«lonmummonaus», «OObeKTbl OuOTeXHONOrHM», «KileTouHble KyJIbTypsl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISIKU TUIOAOB U KOPHEIUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX03IMCTBEHHBIEC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHKEHHSI CEJIIEKUMHA DPACTEHUH U
KUBOTHBIX (HA CEJIEKLIMOHHYIO CTaHIIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIN
Y4YacCTOK, B TEIUIMYHOE XO3SUCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO

LIEHTPa)».
11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[TpenmnochiIkn  BO3HUKHOBEHHS ABOJIIOIIMOHHOW TCOPUU. IBONIOIMOHHAS
Teopuss U e€ MecTo B OuoyiornH. BIMsSHHME 3BOJIONMOHHOW TEOPHUH Ha pPa3BUTHE
OMOJIOTHH U APYTUX HaYK.

CBumeTenbCTBA  JBOJIONHMH.  [lal€OHTONOTMYECKUE:  MOCIEA0BATEIBHOCTh
MOSIBJICHHWSI BUJOB B TAJCOHTOJIOTUYCCKON JICTONUCH, TIEPEXOJHBIE (DOPMBL.
buoreorpadguyeckue: cXoacTBO U pazinune GayH u Gaop MaTEPUKOB H OCTPOBOB.

DOMOPHOJIOTUYECKHE: CXOJICTBA W pa3Inyusi SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHHTEIbHO-aHATOMHYECKUE: TOMOJIOTHYHBIC, aHaJIOTUYHbBIC,
PYIMMEHTapHBIC OpraHbl, aTaBU3MBl. MOJICKYJIIPHO-OMOXUMUYCCKHE: CXOACTBO
MEXaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHMX TyTeH y Bcex
OpTraHU3MOB.

OpomtounonHass Teopuss Y. JlapBuna. Ilpeanochbuikd  BO3HUKHOBEHUS
napBUHU3MA. [[BKymiue Cuiibl SBOJIONMM BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE TPU OrPAHMYEHHOCTH PECypCcoOB, HeomnpenenéHHas H3MEHYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymsiius kak eAMHUIA BUA U DBOJIOLUU.

JIBwkymue cuibl ((akTOpbl) 3BOJIIOIUK BUIOB B IpHUpoJe. MyTalmOHHBIN
npolecc ¥ KOMOMHATUBHAS U3MEHUMBOCTD. [lomymsiiimoHHbIle BOJHBI U Aper] reHoB.
N3onsauua u Mmurpanus.

EcrecTtBennsiii  orbop — HampaBiasoomuid ¢GakTtop ABoIONUH.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OpPraHU3MOB KaK pE3yNbTaT dBOMIONUU. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopGh03bl U HAHOATATITAIIH.

Bun wu  BupooOpazoBanme. Kpurepuum  Buga. OcHOBHbIE  (HOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  Dopmbl  3BoMONMH:  (UIETHYECKAsi, JUBEPTrCHTHAS,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxeHre OT HECHEUATN3UPOBAHHBIX MpeaKoB. I[Iporpeccupyromias
crienuanu3anys. AJanTuBHAS paaralius.

JdeMoHCcTpanum:

[Moptperst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuuel n cxembl: «Pa3BuTue opraHmdyeckoro Mupa Ha 3emuie», «3apoAbllIn
MMO3BOHOYHBIX )KUBOTHBIX», « ApXEONTepUKC», «PopMbl OOPHOBI 32 CYIIIECTBOBAHUEY,
«EctecTBeHHBINI 0TOOpP», «MHOro0o0Opa3ue copToB pacTeHuit», «MHoroodOpasue
OPO/T AKUBOTHBIX), «llomynsiuumy, «MyTanuoHHast W3MEHUYHUBOCTHY,
«Apomopdo3by, «Manoamantamuuy», «OOmas aereHepauus», «JIBUKyIIHe CHIIbI
sBomonuny, «Kapra-cxema wmapmipyra nyreumectBusi Y. JlapBuna», «boprba 3a
CYyILIECTBOBAHHUEY, «IIpucnoco0IeHHOCTh ~ OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTMUYECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKLIMS HACEKOMBIX C Pa3JIMYHBIMHU THUIIAMHU OKPAaCKH, HAOOP
IJIOJIOB M CeMsTH, KoJuteKiusl «IIpumephl 3alUTHBIX MPUCTIOCOOJICHUHN Y dKUBOTHBIX,
Mozienb «OCHOBHBIE HANpaBlIEHUs HBOJIIONUNY», OO0BEMHAs Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta NO3BOHOYHBIX).

buoreorpajpuueckass kapta Mupa, KoJulekuus «@DOpMbI  COXPaHHOCTHU
MCKOIIAEMBIX KUBOTHBIX U PACTEHUI», MOAENb anmukaus «llepekpéct xpomocom»,
BJIaXHble  npenapatel  «Pa3BuTme  HacekoMoro»,  «Pa3BuTHE  JIATYHIKN»,
MuKpomnpermnapart «/po3oduna» (Hopma, MmyTanuu GOpMbI KPbUILEB U OKPACKHU TENA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHJIOB 1O MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue npucrnocoO0IeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHblE MNPENCTABICHUS O 3apOXKACHUU >KU3HH. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 M mMaHCHepMus. XUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHHTE3 OPTraHHYeCKHX BEIIECTB M3 HEOPTaHMYECKHX.
OKCIEPUMEHTAIIBHOE TMOATBEPKICHUE XUMUYECKOW 3BOJOIMU. HavanbHble 3Tarbl
ouonormueckoit spomornuu. I'mmoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. IlepBble KIETKM M HX DSBOJIIOLHUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3HM Ha 3emiie 1Mo 3paMm M nepuogaM. Karapxei. Apxeickas u
nporepo3oiickasg 3pbl. [laneo3olickas 3pa u €€ NEpUOIbl: KEMOPHIICKHIA,
OPIOBUKCKHH, CUITYPUNCKUI, TIEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass »3pa u €€ MepuoAbl: MAJECOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN.

XapaKkTepuCTUKAa KIMMaTa M TeO0JIOTMYeCKUX MponeccoB. OCHOBHBIE ATallbl
DBOJIIOIIUU PACTUTEIHPHOTO M KUBOTHOTO MHpa. Apomopho3bl y pacTeHWid u
KUBOTHBIX. [losiBII€HUE, pacuBET ¥ BEBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro Mupa Kak oOTpaxkeHue 3Bomtouur. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJOIMS YeIOoBeKa. AHTPOIONOTUsA Kak Hayka. Pa3BuTHe NpeacTaBiIeHU O
MPOUCXOXKAECHUN 4YeJoBeKa. Meronpl u3ydeHHus anTpomnoreHeza. CxoacTsa u
pa3nu4us 4EI0BEKA U )KUBOTHBIX. CUCTEMATHUYECKOE MOJ0KEHHUE YEIOBEKA.



JBrxymue cuisl (pakTopsl) aHTponorenesa. HacinencrseHHass ”3BMEHUYMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUM Tpyna,
MBIIIIJIEHUE, PEYb.

OcCHOBHBIE CTaqUMU W BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAJONUTEKH, YeraoBek
yMenbii, YemoBek npsaMoXoaainii, YenoBek HeaHaepTalbCKui, YenoBeK pasyMHbIi.
Haxoaku uckonaemMpIX OCTaTKOB, BPEMS CYILIECTBOBAaHMSI, 00JIaCTh pacpOCTPAHEHUS,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

Yenoseyeckue pacbl. OCHOBHBIE 0OJIBLINE pachl: €BpONeOUIHAs (eBpa3uiicKasi),
HEerpo-aBCTpaJIONAHAs (3KBAaTOpHAJIbHASI), MOHTOJIOU IHAsA (a3MaTCKO-aMEpPUKaHCKas).
YepTbl OpHUCTIOCOOJEHHOCTH TMPEACTaBUTENEH YENOBEYECKUX pac K YCIOBHUSM
cyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

IHoptpers: ®@. Peau, JI. Ilactep, A. WU. Omapun, C. Mumiep, I'. Opu, Y.
JlapBuH.

Tabmumper u cxembl: «Bo3nukHoBeHue CosiHEUHON cuUCTeMbl», «Pa3Burtue
opraHnyeckoro  mupa», «PactutenbHas — kieTtka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kineTka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOro MUpay,
«CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOEHHUS UYeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMUYECKIX HAXO0/I0K MPEKOB COBPEMEHHOTO
yenmoBekay, «JlpesHenmme moan», «peBHue mwoan», «llepBble COBpeMEHHBIE
mon», «HernoBeyeckne pach».

O6opynoBanue: MYJIISIKA «IIpoucxoxaeHue YeJI0BEKa» (OrocThI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WU
U300pa)KEeHUsT KaMEHHBIX OpYyIUl TEepBOOBITHOTO 4YeloBeKa (KaMHH-YOIIEPHI,
pyOuna, ckpebiia), reoXxpoHoJoruyeckas Tabnuna, Kouiekius «DopMbl COXpaHHOCTH
MCKOITA€MBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

[Ipaktuueckas pabora Ne 1. «V3ydyeHune HCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHIX).

OKCKypcusi «IBOJIOIMS OPraHMYECcKoro mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIM WJIA KpaeBeIUECKUI My3eil).

Tema 3. Opranu3msl U OKpYyKaOUIas cpeaa.

OKoJorus Kak Hayka. 3aJadd M pasleiibl 3KOJOTMU. METoIbl 3KOJOTHMYECKHUX
HCCJIEI0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl o0WTaHUS OPraHMW3MOB: BOJHAas, Ha3eMHO-BO3IYILIHAs, MOYBEHHas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckne  ¢akrtopel. Kmaccubukamust dKOIOTHYECKUX  (HAKTOPOB:
abuotnyeckne, OHWOTMYECKME M  aAHTPOIOTeHHbIE. JIeHCTBHME 3KOJOTMYECKHX
($aKkTOpOB Ha OPTaHU3MBI.

AbuoTtudeckue (akToOpbl: CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[lpucnocobnenus  opraHM3MoOB K JEHCTBHIO  aOMOTHUYECKMX  (haKTOPOB.
buonornueckue puTMmBI.



buotnueckue (axtopsl. Buasl OMOTHUECKHX B3aMMOAECHCTBUIN: KOHKYpPEHLHS,
XMIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm, koomepauus, MyTyaau3M,
KOMMEHCANIM3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCaIU3M, HEUTpaIu3M.
3HauyeHne OWOTHMYECKMX B3aUMOJEHCTBHM Ui CYUIECTBOBaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKW  momyisiquu. OCHOBHbIE — TOKa3aTenu
MOMYJSIUMU: YHUCIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTh, MPUPOCT,
Murpanus. JJuHaMyuka 4ucIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuupelr u cxembl: kaptra «lIpuponnbie 30HbI 3emiu», «Cpenbl OOUTaHUS
opranuaMoBy», «@Doronepuonuzm», «llonymsuny, «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTH NOMYJISIUU HHOY30pUU-Ty(henbkny, «[lumieBsie nenmy.

JlaGopaTopHble M MpaKTHYeCKUe padoThI:

Jlaboparopnast padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHU W3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas pabota Ne 4. «BnusiHue cBera Ha POCT U Pa3BUTHE UYEPEHKOB

KOJIeycay.
[Ipaktuueckas pabora Ne 2. «IToAcU€T MIOTHOCTH MOMYJALMA Pa3HbIX BUIOB
pacTeHUN».
Tema 4. Coo01iecTBa M 3KOJIOTHYECKHE CHCTEMBI.
CoobmiectBo opraHu3smMoB — OuoneHo3. CTpyKTypbl OMOLEHO3a: BUIOBas,

OpOCTpaHCTBEHHasi, Tpoduueckas (mumieBasi). Buasi-nomunantel. CBsi3u B
OuoIIEeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsTHe 00 »dKOCUCTEME U
ouoreonieHoze. DyHKIMOHATbHBIE KOMIIOHEHTBI  SKOCHUCTEMBI:  MPOJYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIECTB M MOTOK DHEPTUU B IKOCHUCTEME.
Tpodudeckue (nuieBbie) ypoBHH 3KOCUCTeMBbl. [IuimeBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTeIu DJKOCHCTEMBbl: Ouomacca, MPOAYKIHA. IKOJIOTHUYECKHUE MUPaMUIbI:
NPOAYKIIMU, YHCIEHHOCTH, OunomMaccbl. CBONCTBA OKOCUCTEM: YCTOMYHUBOCTD,
camoperymsius, pazputue. CyKIeccus.

[TpupogHbie S5KOCHCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOMHOTO WUITU
ITUPOKOIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKOoCUCTEMBI.
buonornueckoe u X035lCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (¢dakTop ycTOWUMBOCTH dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. . Bepnaackoro o Ouocdepe. ['panuiipl, coctaB m CTPyKTypa
ouoceprr. KuBoe BemectBo m ero QyHkmuu. OcobeHHocTn Omochepsl Kak
rII00AIBHON dKOCHCTEMBI. J[MHaMu4Yeckoe paBHOBeCHE W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB U OMOTCOXMMUUYECKHE ITUKIBI AJIEMEHTOB (Yriiepona,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.



UenoseuecTBO B Ouochepe 3emiid. AHTPOIOTE€HHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIe 2KOTOTHYECKUE TPOOTIEMBI.

CocymiectBoBaHHe NpUpobl U yenoBedecTBa. CoxpaHeHue OMopa3zHOOOpa3us
KaK OCHOBa ycTroiuuBocTH Ouocheppl. OCHOBa palMOHAIBHOTO YINpPaBICHUS
MPUPOJIHBIMU PEeCypcaMH U UX HMCIOJIb30BaHME. JlOCTHXKEHUsT OMOJOTUM M OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

IToptpersr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl n cxembl: «llumieBble nenu», «bHUONEHO3: COCTaB U CTPYKTypay,
«IIpupongubsie coobmiecTBay, «llemn nuTaHus», «OKONIOTHYECKasT MUPAMUIAY,
«buocdepa u uvenosek», «IKOcUCTEMA IIUPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTEMA
XBOMHOro  Jjeca», «buoneHo3  Bomoéma»,  «ArponeHo3»,  «lIpumepHsie
AHTPOINOT€HHbIC BO3JCHUCTBUSL HA MPUPOY», «BaxHelline HCTOYHUKHU 3arpsi3HEHUS
BO3JlyXa W TPYHTOBBIX BOJ», «[louBa — BaxHeimas cocraBisomas ouochepbi»,
«®DakTopsl nerpananuu mouBy, «IlapHukoBsiit 3 PexT, «PakTopsl paAMOAKTHBHOTO
3arpsisHeHust Ouoceps», «OOmas crpykrypa Ouocheps», «PacmpoctpaHeHue
KU3HU B Omocdepen, «O30HOBBIN dKkpaH Ouochepr», «KpyroBopor yriepona B
ounocheper», «kKpyroBopor azora B mpupojie».

O6GopynoBaHue: MoJeb-anmIuKanusa « TunuyHaeie OWUOIEHO3BI», TrepOapuit
«PactutenbHbie coobuiecTBay, Komiekiuu «buonenos», «Bpenurenn BakHEHIIMX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYpP», repOapuu M KOJUICKIIMH PACTEHHM W >KUBOTHBIX,
OpPUHAJIEKAIINE K pa3HbIM AKOJOTHYECKUM IpynnaM oJHOro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUM U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  ITPOTPAMMLBI 11O
BNOJIOI' M1 HA BA3OBOM YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHNUA

Cornmacuo @I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pe3yjibTaTam
OCBOEHMS 00YYarOIMMUCS NPOTrPaMM CPETHETO OOLIEro 00pa30BaHUs: IMUYHOCTHBIM,
MeTaIpeAMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUS NpeaMera «bHosorus»
BBIJICJICHBI CIIEYIONIME COCTAaBIISAIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCUHUCKOM
rpaXJaHCKON MJEHTUYHOCTU — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTU U
CaMOOIIPEICIICHUIO, HaJIM4Yue MOTHBAIUU K 00Yy4YEHUIO ouonoruw,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HWCTOPUYECKUX TPAIUIMK PA3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEbHOCTA  1IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMoJIOTMYeCKOrOo  00pa3oBaHUs, HAJWYUE  DKOJOTHYECKOrO0  IMPAaBOCO3HAHUSA,
CIOCOOHOCTH CTABUTH 1IEJIU U CTPOUTH KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS Mpeamera «buosiorus» mocTurarorcs B
€IUHCTBE Y4YeOHOW © BOCIUTATEIBHOW JEATETLHOCTH B COOTBETCTBHHU C
TPAJULIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU II€HHOCTSMH, TPHUHSATHIMU B OOIECTBE NpaBUIaMHU U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHUSA, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMMU JTUYHOCTH, NATPUOTU3MA, YBaKEHUS
K 3aKOHY W TMPABOMOPSIKY, YEJIOBEKY TpyJa M CTapUIeMy MOKOJIEHUIO, B3AMMHOIO
YBaXEHUS, OCPEKHOr0 OTHOIICHHWS K KYJbTYPHOMY HACIEIUI0O W TPagUIUsIM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickonn denepanuu, MpUPOSIE U OKPYKAOIIEH
cpene.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUSI yU4eOHOTO mpeaMera «brosorusy AOMKHBI
OTpakaTb TOTOBHOCTb UM  CIOCOOHOCTH OOYyYarommMxcsi PyKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPCHHEH TO3WUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUW,  COOTBETCTBYIOIIHMX
TPAJIUIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITa W ONbITA JCITEIbHOCTH B MPOIECCE peaav3alid OCHOBHBIX HAIpPaBJICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hOpMUPOBAHHOCTh TPAKJTAHCKOW MO3UIIMH OOYYArOIIErocss KaKk aKTHBHOTO H
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX NPaB U OOS3aHHOCTCH, YBaKCHHE 3aKOHA
Y MPaBOIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESATEIBLHOCTHU MPHU CO3IaHUU YUEOHBIX
MPOCKTOB, pPEIICHWH Y4eOHbIX U  T[O3HABAaTEJIbHBIX  3a7a4, BBINOJIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMpPEAEHsATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATh B CBOUX JEHUCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHMYECTBY B MPOILECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEJIBHBIX W  HCCIENOBATEIIbCKUX  3a/lady, YBaXUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB TMpPU OOCYXKJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKONW TPaKIAaHCKON HIACHTUYHOCTH, MAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapOAY, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpail, cBOW PoanHy, CBOW S3BIK W KYJIbTYpPY, HPOIUIOE MW HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOAHOMY HACIEAUIO U MAMATHUKAM MPUPO/IBI,
JTOCTHKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTDH OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJOTHY, TOHUMAHUS 3HAYEHHS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeitHas yO0exAEHHOCTh, TOTOBHOCTh K CHyXKeHHI0 u 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC pEHICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO NIPUHATHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPAAULUSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHU;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW MMPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CAMOBBIPAXXEHHIO B PAa3HBIX BHUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usnuyeckoro BocHUTAHHUS, (POPMHUPOBAHUSA KYJIBTYPbl 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArOMOJIYyYHs:



MMOHMMAaHKE U peau3aius 3I0pOoBOro U 0€30macHoro oopasza xKu3HH (310pOBOE
MUTaHUEe, COOJIOICHNE TUTUEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryjspHas (uU3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE IIEHHOCTH TIpaBWJI MWHAWBHUIYAJbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (yHmoTpeOseHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIIBHOCTH TEXHOJOTHMUYECKOW U COIMAIbHON
HAIpPaBJICHHOCTH, CIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO €S TEIbHOCTD;

UHTEpeC K pasnuyHbiM chepaM mpodeccuoHaTbHOM NeATeIbHOCTH, yMEHHE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccun W peann30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh M CIIOCOOHOCTh K OO0pa3oBaHUI0O W CcamMoO0Opa3oBaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIEHUE YPOBHA OJKOJOTMYECKOW KYJIbTYpbl: MPHOOpPETEHUE OIbITa
IUIAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCJIEICTBUI JUISl OKPYKAIOIIEH
Cpenbl;

OCO3HAHHE TJIOOAJIBHOTO XapaKTepa SKOJOTUYECKUX MpoOJeM MU MyTel ux
peleHus;

CIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble TIPU U3YUYCHHH OMOJIOTHUH 3HAHUS
M YMEHHA TpPU  pEIIEHWHW  TpoOsieM, CBS3aHHBIX C  PAIMOHAIBHBIM
IPUPOJIOTIONIH30BaHUEM (COOII0/IEHNE TTPABUII MIOBE/ICHUS B TIPUPO/IE, HAPABICHHBIX
Ha COXpaHEHHE PaBHOBECHsS B IKOCUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE JEUCTBUH, NMPUHOCAIIUX BPEIl OKPYKAIOMIEH MPUPOIHOU
cpene, yMEeHHE MPOTHO3MPOBATH HEOIArOMPHUATHBIC SKOJOTUYECKHUE TIOCIEICTBUS
NPEeANTPUHUMAEMBIX IEMCTBUN U MIPEIOTBPAILATh UX;

HaJU4UE PA3BUTOr0 HKOJIOTMYECKOTO MBIIUICHHS, HKOJIOTUYECKOW KYJbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTMYECKON HAMPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThCS
MMH B M0O3HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMATIBHON MPAKTUKE, TOTOBHOCTHU K
YYACTHIO B IPAKTUUECKOU JIESITENHbHOCTH SKOJIOTUYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHM W OONIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B IMOJIUKYJIBTYPHOM MUPE;



COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXTY JIFOIBMH ¥ TIO3HAHUS MUPA;

MOHMMaHWe crenuPuky OHOJOTHM KaK HayKHh, OCO3HaHUsT €€ poiu B
GbOpMHUpPOBAaHUHU PANMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH IEJIOCTHOTO
MPEICTABICHNUS 00 OKpY)KalIIeM MHpPE KakK O CIMHCTBE IPHUPOJIBI, YEIOBEKAa WU
oOmmecTBa, B TIO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH MpodeM
COXPaHECHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHHM JIJI1 COBPEMCHHOHN ITMBWIIM3AIUU:
oOecrieueHUss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TEePCIEKTHUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBI PA3BUTHS YCIIOBEUECTBA,
NOWCKA TYyTEeH BBIXOJA M3 TJIOOATBHBIX JKOJOTHYCCKHX MPOOIEM M OOecredeHUs
nepexo/ia K yCTOMYUBOMY Pa3BUTHIO, PAIIMOHATLHOMY HMCIIOJIB30BAaHUIO MPUPOTHBIX
pecypcoB u GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHUU OHOJIOTMUECKMX 3HAHWUH B  IEIAX
HOBBIIIICHUS OOIIEH KYyJIbTYphl, €CTCCTBCHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOM
JacTH (DYHKIIMOHAJIBHOM I'PaMOTHOCTH 00ydYaronuxcs, GopMUpyeMOl TPpU U3YUCHHUH
OouoJjoruu;

NOHMMAaHHWE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJIydaeMble 3HAHUSA JUIS aHauW3a |
OOBSICHCHHS SIBJICHHM OKpY)KAIOIIETO MHUpa M MPOUCXOIANIUX B HEM H3MCHCHHIA,
yMEHHE JieflaTh OOOCHOBaHHBIE 3aKIIOYEHUS HAa OCHOBE HAay4YHBIX (DaKTOB H
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHMOJOTMYECKHUE 3HAHUSA JUIs
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAy4YHOU JeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
POEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTP K  HENPEpPHIBHOMY  OOpa30BaHHIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW 1O OWUONOTHH B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUS yueOHoro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMBbIC JUIsi  (OPMHUPOBAHUST MHUPOBO33PEHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIpEAMETHBIC) OOIEeHAayUYHbIE TOHATHS, OTpPa’KaroIue
[IEJIOCTHOCTh HAay4YHOW KapTHUHBI MHUpAa W CHenupuKy METOAOB IO3HAHWS,
MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHs, SBICHHE, IMPOIECC,
CUCTeMa, HAy4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
MCCleI0BaHne, HAOMI0IeHNEe, N3MEPEHHE, IKCTICEPUMEHT U JAPYTHX), YHUBEPCAIbHBIE
ydeOHble  JeicTBUS  (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PpETYJISTUBHbBIC),
oOecrieunBaromye (GpopmupoBaHue (YHKIIMOHATLHON TPAMOTHOCTH M COIMAIBHOMN
KOMIETEHIIMH  OOyYarollMXCcs, CIOCOOHOCTh  OOYy4YaroUIUMXCsi  HCIOJIb30BaTh



OCBOEHHBIE MEXJUCLUUITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIE
y4eOHbIE 1eWCTBUS B TO3HABATEIbHON U COLMATIBHON MPAKTUKE.

MeranpenMeTHbIE pe3yNbTaTbl OCBOEHUS MPOrpaMMbl CPEAHEro  OOILIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBepPCAJIbHBIMU yueOHBIMH MO3HABATEILHBIMHI
AeCTBUAMM:

1) 6a30Bble JJOrHYeCKHe TeCTBHS:

CaMOCTOATENBHO  (QOpMyNIHpOBaTH U aKTyaJlM3upoBaTh  Ipodiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Kiaccu(pUKaIuu, 0000IIEeHHs), PACKPHIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIICIATh MX XapaKTEPHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

OnpeNeNsaTh ILelu JEATeIbHOCTH, 3ajlaBas IapaMeTpbl U KpUTEpUU UX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ICSITEIbHOCTH C TTOCTABJIEHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TMOHATUA g OObACHEHHS (DAKTOB U SIBICHUUN
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pacCyXkAeHus (MHIYKTUBHBIC, JEAYKTHBHBIE, TIO
aQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PaCCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA ISl MPEACTABIECHUS CYIIECTBEHHBIX
CBsA3€il M OTHOUIEHWH B H3y4yaeMbIX OMOJOTHYECKUX OO0BEKTaxX, a TaKkKe
NPOTUBOPEUU PA3HOTO POJIa, BBISBICHHBIX B PA3IMYHBIX HHOOPMAIMOHHBIX
UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH pEIICHUS MPoOJIeMbl C y4€TOM aHaiu3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJUHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBHIX peajbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCJIeA0BaTeIbCKUE TeHCTBUA:

BJIQ/ICTh HABBIKAMH Y4E€OHO-MCCIIEOBATEIBLCKON M MPOCKTHOW NEeATEIHHOCTH,
HaBBIKAMHM  pa3pelieHus  npoOjeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUs MPAKTUUYECKUX 3a/]ad, MPUMEHEHUIO
Pa3JIMYHBIX METO/IOB TO3HAHUS;

UCIIOJIb30BATh PA3JIMYHbIE BUJBI AEATEIbHOCTU MO MOJYYEHUIO HOBOT'O 3HAHMS,
€ro MHTEPHpETaLUK, MIPEO0OPA30BAHUIO0 U TPUMEHEHHIO B YUEOHBIX CUTYalUSIX, B TOM
YuCIie IPU CO3AaHUU YUEOHBIX U COI[MATbHBIX MPOEKTOB;

dbopMHUpOBaTHL HAYYHBIN THUIM MBINUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh U (OpPMYyJIHUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJIATh TMPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJM3WpOBaTh 3a1ady,
BBIJIBUTATh TUTIOTE3Yy €€ PEIICHUs, HAaXOIUTh apTyMEHTHI ISl TOKA3aTEIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PEIICHUS;

aHATM3UPOBATH MOJIYICHHBIC B X0JI¢ PEIICHUS 3aa9d PE3yIbTaThl, KpUTHICCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHAPABIICHHBI TMOMCK TIEpEeHOCa CPEJCTB M CIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh IEPEHOCUTh 3HAHWS B ITI03HABATEIBHYIO M TPAKTHUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC WJCH, MpeJiaraTh OPUTHHAJIBHBIC IMOAXOABl M PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nuHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HUCTOYHHUKAX HHPOpPMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOH  JIUTepaType, OWOJOTHYCCKUX  CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHeTe), aHaIU3UpPOBATh
MH(GOPMAIIMIO PA3IUYHBIX BUJIOB M ()OPM TIPEICTABICHUS, KPUTUYCCKH OLICHUBATH €€
JOCTOBEPHOCTh M HEITPOTHBOPECYNBOCTH;

GbopMyIHpOBaTh 3alpPOChl M MPHUMEHATH Pa3IMYHbIC METOJbI NPH TIOUCKE U
orbope Owmonornueckoil wHGOpPMAIUUA, HEOOXOIUMOW JJIsI BBIMOJHEHHUS YYEOHBIX
3aad;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS HWHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOT'O HCIOIB30BAaHUS Pa3IHIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHMANbHYIO  (QOpMYy  TIpEICTaBIICHUS
Oouosiorudeckoit nHGpopmaIuu (cxeMbl, rpaduKH, JdarpaMMbl, TaOJIHIIbI, PUCYHKH U
Jpyroe);

UCTIOJIh30BaTh HAyYHBIA S3BIK B KAauecTBE CpeacTBa mpu padbote ¢
Omosiornyeckor  MHpoOpMarMen: NPUMEHATh XUMHYECKHE, (PU3HYECKUEe U
MaTeMaTU4YeCcKue 3HAKW M CHMBOJIBI, (GopMyInbl, abOpeBHaTypy, HOMEHKIATYPY,
MCIIOJIb30BaTh M MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISITHOCTH;

BJIQ/ICTh HABBIKAMU PACIIO3HABAHMS U 3aIIUTHI HHGOpMAIH, NTHHOPMAITMOHHOK
0€30MacCHOCTH JIUYHOCTH.

OBiageHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAITMU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBAThH B
Uanore WM JUCKYCCHH IO CYIIECTBY OOCYXJAaeMoll TeMmbl (yMEHHE 3aJaBaTh
BONIPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCUTEIHHO BBHITIOJHEHUS TIpejIaraeMon
3a/layd, YYUTHIBAaTh HHTEPECHl W COTJIACOBAHHOCThH MO3UIHMHA APYTHX YYaCTHHKOB
JAaiora uin JUCKYCCHH);



pacmo3HaBaTh HEBEpOalbHBIE CpEACTBA OOIIEHUS, TIOHMMATh 3HAYCHUE
COIMAJTLHBIX 3HAKOB, MPEIMOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYAIlUH, YMETh
CMSATYATh KOH(DJIUKTHI ¥ BECTH ITEPETOBOPHI;

BJIQJICTh PAa3IMYHBIMU CIOCOOAMH OOIICHUS W B3aUMOJCHCTBHS, MOHUMATh
HaMEPEHUS JPYTUX JIFOJICH, TIPOSBISITh YBAKUTEILHOEC OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTUYHO W3JaraTb CBOK TOYKY 3PEHHUS C HCIOJIh30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECCTBA KOMAHIHOW W WHIWUBUIYaTbHOMN
paboThl MpU penieHud OUOJOTUYECKON TpoOsieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
NPUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHUKy W METOJBl COBMECTHBIX JEHCTBHHA C YYETOM OOMIUX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0T0 YIeHa KOJIJICKTHBA,

NPUHUMATh  I[EJIM  COBMECTHOH  JICATCIIBHOCTH,  OPraHW30BbIBATH U
KOOPJUHUPOBATh JEHCTBUS IO €€ JOCTIKEHUIO: COCTaBJIATh IUIAH JCHCTBUH,
pacupenensaTh pojid ¢ Y4ETOM MHEHUH YYaCTHHKOB, OOCYXKIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M Ka)KJIOT0 YYaCTHHKA KOMAaHJIbI B OOITUH
PE3YJIBTAT 1O Pa3pabOTaHHBIM KPUTECPHUSIM;

nmpeayiaraTb HOBBIE TPOEKTHI, OIEHUBATh MJEH C TO3UIMA HOBHU3HHI,
OPUTHHAJILHOCTHU, MPAKTUIECKONU 3HAUMMOCTH;

OCYIIECTBJIITh TO3UTUBHOE CTPATETHUUYECKOE TIOBEJCHHE B  Pa3IUYHBIX
CUTYAITUSAX, IPOSIBIISATh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopraHu3anms:

UCITOJIH30BaTh OMOJIOTHYECKUE 3HAHUS JIJIS1 BBISBJICHHUS TIPOOJIEM M MX PEIICHUS
B )KU3HEHHBIX U YUYCOHBIX CUTYAIIHSIX;

BLIOMpAaTh Ha OCHOBE OWOJIOTMYECKWX 3HAHWUW IICJICBBIE M CMBICIIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHSAX M IOCTyNKaxX IO OTHOIICHUIO K >KMBOHW IMPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSATETILHO OCYIIECTBIATh TO3HABATEIbHYIO JCSATEIHHOCTD, BBISBISITH
mpoOIeMBbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa3oBaATEIbHOU
JESTENHHOCTH U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTAaBIISATH IUIAH PEIICHUS MPOOJIEMbl ¢ yUETOM MMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOUYTCHUH;

JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYIULUU B Pa3HBIX
0o0JacTsX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 0Opa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMUsM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIa/I€Th HABBIKAMM MO3HABATEIbHON pedIeKCHM KaK OCO3HAaHMS COBEpIIAeMbIX
NEUCTBUA W  MBICIHUTEIBHBIX [POLIECCOB, HUX PpPE3YyAbTaTOB MW OCHOBaHWH,
UCIIOJIb30BaTh MPUEMBI peQIEKCUU JUIsl OLEHKU CHUTyallud, BBIOOpAa BEPHOIO
peLIeHU;

yMETh OLICHUBAaTb PUCKA U CBOEBPEMEHHO NPUHUMATh pELICHUSA 110 HX
CHIKECHUIO;

IIPUHUMATh MOTHMBBl W apryMEHThl JPYIMX I[PU aHaJIKU3€ pPE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTHMBBl W apPryMEHThl JPYIMX [PU aHAJINU3E pPE3yJbTaTOB
NEATEIIbHOCTH,

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeamerHple pe3ynbTaThl ocBoeHHs mporpamMMbl COO 1o Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crenuduyeckue s yueOHoro npeamera «buomorusy»
Hay4HbIC 3HAHHS, YMEHUS U CIIOCOOBI JCHCTBHUU MO OCBOCHHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWM, BHUJBI JEATCIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS U
IPUMEHCHHUIO 3HAHWN B Pa3IMYHBIX YUYEOHBIX CHUTYalMSAX, a TakKKe B peajbHBIX
KU3HCHHBIX CHTYaIlMsAX, CBSA3aHHBIX C Ouosioruedi. B mporpamme mnpeameTHbIe
pe3yabTaThl IPEJACTABICHBI IO rogaM 00y4YeHHUS.

[IpeameTHbIe pe3ysabTaThl OCBOCHHUS yueOHOro mpeamera «buonorus» B 10
KJI1acce JTOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMA O MECTE W POJIM OWOJOTHH B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHU COBPEMEHHOW €CTCCTBEHHO-HAYYHOM
KapTUHBI MHpa ¥ HAYYHOI'O MHPOBO33PEHHUS, O BKJIAJC POCCHUCKUX M 3apYOCKHBIX
YYIEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTHH, ()YHKIIMOHATIHLHOW TPaMOTHOCTH YeOoBEKa
JUJIS pEIIECHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBhIBATh COACPKAHUE OHMOJOTHMYECKUX TEPMHHOB M ITOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTa0om3M (0OMEH BEIIECTB M IPEBpAIlCHUE dHEPIUH),
romeocra3d  (caMmoperyisiiius), ypOBHEBas  OpraHu3allus  JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOYKIIUS), HACIECACTBEHHOCTh, M3MEHUYHUBOCTh, POCT U
pa3BUTHE;



yMEHHE u3JlaraTh OHOJIOTMYECKHE TEeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHas JOrMa MOJEKYISIpHON Ouosiorun), 3akoHsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 LEHTpax MHOrooopasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. V. BaBuiiosa), onpeaensiTe rpaHUIbl UX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJ€Th METOAAMHU HAyYHOrO MO3HAHUs B OMoJoruM: HAOIIOJEHUE U
OMHUCAHUE J>XHUBBIX CHUCTEM, MPOIECCOB M SIBJICHUM, OpraHu3allds U MPOBEJCHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJBI)KCHUE THUIOTE3bI, BHISIBICHHE 3aBUCUMOCTHU
MEXJy HCCIEIyeMbIMU BEJIMYMHAMU, OOBSICHEHUE TOJYUYCHHBIX pe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSITUH, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI Ha
OCHOBAHUU TMOJYUYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IpOLECCOB: OOMEHa BEUIECTB M MPEBPAICHHS] SHEPTUM B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKOro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Meho3a,
OTUIOJIOTBOPEHUS,  PAa3MHOXXCHUS,  HWHJAUBUIYAJIBHOTO  pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TMPHUMEHSATHh TOJYYEHHBIE 3HAHUS JUISi OOBSCHEHHS OMOJIOTMYECKUX
MPOIIECCOB W SIBJICHUM, IJII TPUHATHS MPAKTUYECKUX PEIICHWH B TMOBCEIHEBHOU
KU3HA C LEeJbl0 oOecredeHus Oe30MacCHOCTH CBOEr0 3[0pOBbS W 370pPOBBS
OKPYXAIOIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO TOBEIECHUS B OKpY)Karouie
OPUPOAHON cpele, MOHUMaHME HEOOXOJUMOCTH HCIOIb30BAHUS JAOCTHKEHUHN
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTU LTSI paIMOHAIBEHOTO
IPUPOIOTIOIH30BAHUS;

yYMEHHE pelaTh dJeMEHTapHbIE TeHETUUECKHUE 3a]]a4l Ha MOHO- U IUTHOPUTHOE
CKpEIIMBaHUE, CILEIJICHHOE HAaCleIOBaHHWEe, COCTaBISATh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBaHUs I MpEeCKa3aHus HACJIeI0BaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBHITIONHATh JIAOOpATOPHBICE W TIPAKTHYECKHE pabOThl, COONIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OIEHUBATh W HWHTEPHPETUPOBATH HMHGOPMAIUIO
OMOJIOTUYECKOTO  CONEpIKaHMs, BKJIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX MCTOYHUKOB (CpeICTBa MaccOBOM HWH(OpMAIMU, HAYYHO-TIOMYJISPHBIC
MaTepHuasibl), STUYECKHUE aCIEKThl COBPEMEHHBIX KCCIICJOBAHUNA B OHOJIOTHH,
MEJIULINHE, OMOTEXHOJIOTUY;

yYMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUS, 00001mas
Ounonornyeckyo HHPOPMAIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHSATUUHBINA annapat OUOJIOTHH.

[IpeameTHBIe pe3yJabTaThl OCBOCHHUS ydeOHOTro mpenmera «buonorus» B 11
KJIacce JTOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE€ W POJIM OMOJIOTHMH B CHUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa W HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHHCKUX W 3apyOe:HBIX



Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (YHKIIMOHAIHLHOM TPAaMOTHOCTH YEJIOBEKA
JUTSL pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJICp>KaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHH: BUI,
MONYJISIIUSL, TEHO(OHI, HBONIOIMUSA, ABUXKYIIHE CUIbl ((aKTOpbl) SBOJIIOLNH,
MPUCTIOCOOJIEHHOCTh OpPraHMW3MOB, BHUA000pAa30BaHUE, HKOJOTHUECKUE (HAKTOPHI,
AKOCHUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEIYIIEHTHI, IIEMH MUTAHUS, IKOJIOTHYeCKast
nupamMujia, OuoreoreHo3, ouocdepa;

yMEHHE u3JlaraTh Ouosiorudyeckue Teopun (3BostolimonHas teopus Y. JlapeuHa,
CUHTETHYECKasi TEOpHUs SBOJIIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTH (3apOAbILIEBOTO
cxoactea K. M. bapa, yepenoBanus riaBHbIX HapaBiIEHUW U myTen sBostonuu A. H.
CesepuoBa, yuenuss o Ouochepe B. M. Bepnanckoro), ompenensitb TpaHHUIbl HX
MPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

yMEHHE BIAJIeTh METOJAaMHU HAyYHOrO TMO3HAHUS B OuoJioruu: HAOIIOJEHUE U
OMHMCAHUE J>KMUBBIX CHCTEM, MPOIECCOB U SBJICHUMN, OpPraHu3alus W TMPOBEJICHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJBH)KCHHUE THUIIOTE3bI, BBISBICHHE 3aBUCUMOCTHU
MEXIy HCCIEAyEeMbIMH BEJIIMYMHAMH, OOBSCHEHHE TIOJIYYEHHBIX PE3YJIbTaTOB,
UCITOJIb30BAaHHBIX HAYYHBIX IMOHSITUH, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BBHIBOJIbI Ha
OCHOBAHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPHU3HAKKH CTPOCHUS OHOJOTHMUECKUX
OOBEKTOB: BHJIOB, TOMYJSALHUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreolleHO30B M DKOCHCTEM, OCOOCHHOCTH  IMPOLIECCOB:  HACIEICTBEHHOMN
U3MEHUMBOCTH, €CTECTBEHHOIo OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS IKOJIOTHYECKUX (aKTOPOB HA OPTraHU3MBbI, IEPEHOCA BEUIECTB
U TIOTOKA YHEPTUH B IKOCUCTEMAX, AHTPOIIOINEHHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUECKHUX IIUKIIOB B Onochepe;

yMEHHE TPUMEHSTh MOJYYCHHBIC 3HAHUSA MJIi OOBSICHEHUS OMOJIOTMYECKHUX
MPOLIECCOB W SIBJICHUM, ISl MPUHATHSA IPAKTUYECKUX PEIICHUH B MOBCEIHECBHOMU
KU3HA C LeJbl0 o0ecredeHusi Oe30MacHOCTH CBOETO 3/I0POBbsI U 3J0POBBS
OKPYXAIOIUX JIIOJICH, COOJIIOICHUSI HOPM TPaMOTHOTO TIOBEIICHUS B OKPY’KaloIIeh
NPUPOJHON Ccpele, MOHMMAaHHE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHKEHUHN
COBPEMEHHON OMOJIOTUU ISl PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

YMEHHE pEelIaTh AJIEMEHTApHbIE OWOJIOTMYECKHE 3aJadd, COCTaBISTh CXEMBbI
MEPEHOCa BEILIECTB U SHEPTUU B SKOCUCTEMAaX (LIEMH MUTAHUA);

YMEHHE BBITIOJHATH JabOpaTOpHBIE U TMpaKTUUECKHe paboThl, COOII0IATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W HWHTEPHPETUPOBATH  MHGOPMAIHIO
OMOJOTUYECKOTO  CONEpIKaHWs, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
Pa3TUYHBIX MCTOYHUKOB (CpeICTBa MacCOBOM HWH(OpMAIU, HAyYHO-TIOMYJISPHBIC
MaTtepuarbl), paccMaTpuBaTh rJI00aTbHBIE AKOJIOTUYECKHUE poOJIeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHMS, 00001Iast
OMOJIOrM4ecKy0 HH(HOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
MOHSATUWHBINA annapat OUOJIOTUH.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m I:;;?;Z‘;f;::me PALCIOB M TEM Beero Konrpoabubie | IlpakTnueckue Sg;g; (:;l;l;lzibnme
padoTsbI padoThI pecypebi
t Buonora kak Hay<s 2 05 | hipsiimedsoo 7416292
2 JKuBbI€ CUCTEMBI 1 X OpPraHU3aIus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKHI COCTaB U CTPOCHUE KIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 IKH3HEACATENBHOCTS KIIETKH 6 https://m.edséf).ru/7f41c292
5 PazmHOXeHUE M MHIUBUIYATBHOE Pa3BUTHE 5 1 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM udposbie
Ne n/m OporpaMMbI pasi Beero Konrtpoabubie | IlpakTuueckue E)I;p(g:m ar e.l)n)nm e
padoTsbI padoThI pecypesI
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 Etilgg?/(;:zi,c]i)(.)rﬁﬂ fa1cc74
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ 9KOJIOTHYECKHE CHCTEMBI 9 bubmorexa I[TOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoJsinuecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBHIE
n/_n Tema ypoka Beero Kontpoabusie | IIpakruyeckue | IIpodopuenramus o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypchl
bubmmoreka [{OK
1 buostorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
2 Eﬁ?ﬁiﬁijﬁiﬁg:iﬁiﬁHLX 1 05 [Tpodopuentanmonnsiii | bubnuorexa [IOK
' MOMEHT https://m.edso0.ru/863e6122
METOJIOB TMPU U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, MpoLECCHI 1 bubnuoreka [IOK
U UX U3y4YeHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUI cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
5 benku. CocTtaB u cTpoeHue OEIKOB 1 ﬁggg?/ﬁzzig)?’ﬁl%%%n
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnmuorexa [JOK
KaTaJIMTHYECKOM aKTHBHOCTH ' https://m.edsoo.ru/863e6hb72
(dhepMeHTOB (Ha IPUMEpPE aMHJIa3bl
WM KaTalasbl)»
bubnuoreka [JOK
! YTIeBONEL. JIHmH eI . https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hyinentosbie KucioTsl. AT® ! https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTOIbI U3y4EHUS 1 bubnuorexa LIOK

kietku. Knetounas teopust

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerka kak 1iejoctHas xuBas

10
cucTema
CtpoeHnue sykapuoTUYECKOU
kietku. JlabopatopHas padora Ne 2
«M3yueHue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1Mol MUKPOCKOIIOM Ha https://m.edsoo0.ru/863e716c
TOTOBBIX MUKpOITpernapaTax u ux
OTIFICAHUIC)
[Ipodopuentanmonnsiii |  bubmuorexa [JOK
12 OOMEH BEIIECTB WIIK META00MH3M MOMEHT https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 PotocuiTes. XemocHrtes https://m.edsoo0.ru/863e7c98
. bubmuotexa [JOK
14 JHepreTeckuii 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHBIN UMK KISTKU. [{enenue
knerxH. Muros. Jlaboparopras IIpodopuenrammonnsiii | bubanoreka [JOK
15 pabota Ne 3 «Habmionenre Mutosa B 0.5 MEM(SHE https://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKa KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakmus bu6mmoreka [JOK
MATPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancusanus — 6MocuHTE3 OeNKa https://m.eds00.ru/863e796e
18 Hexierounsie GopMbI )KU3HU — bubnnoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
[TpodopuenTanoHHbBIN bubmorexa HOK
19 ®opMBI pa3MHOKCHHSI OPIraHU3MOB MOMOHT https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmorexa LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX 0.5 bu6nuoreka [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

kjeToK. OmIo10TBOpEHUE.
JIaboparopuas padota Ne 4
«I/I?:y‘-ICHI/IC CTPOCHHA IMOJIOBBIX
KJICTOK Ha I'OTOBBIX

https://m.eds00.ru/863e81b6

MUKpOIIpernapaTaxy
22 WuuBuayanbHOE pa3BUTHE bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'enernka — Hayka o bubnuorexa [JOK
HACJICJICTBEHHOCTH M U3MEHYUBOCTH https://m.edso0.ru/863e862
24 iiﬁiﬁggH&(;T:o}rlz%giifje}m [Ipodopuenraunonnsiii | bubnuoreka [IOK
' MOMEHT https://m.edso0.ru/863e8878
CKpEIIMBaHNE
UTHOPHUTHOE CKpeIUBaHue. 3aKOH
25 §e3anII():I/I§/IO?“Z ile?cifno;m?ﬂ e bubmorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacjieJOBaHHue
npusHakoB. JlaboparopHas padota
26 No 5 «3yuenue pe3yabTaToB 05 bubmuorexa [JOK
MOHOTHOPHIHOTO M AUTHOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpelIMBaHus y Ap030(uisl Ha
TOTOBBIX MHKpOIIpEapaTaxy
I'eneruxa nona. HacnenoBanue [Ipodopuentanmonnsiii | bubmuorexa [[OK
27 )
[IPHU3HAKOB, CHEIUIEHHBIX C TIOJIOM MOMEHT https://m.edsoo.ru/863e8c60
W3menunBocTh. HeHacnencreennas
W3MEHYHMBOCTb. JlabopaTtopHas
28 pabota Ne 6. zyuenue 05 bubnuoreka [IOK
MOAU(UKAIHOHHONH H3MECHUUBOCTH, ' https://m.edso0.ru/863e8efe
MOCTPOCHHUE BAPHALIMOHHOTO Psizia U
BAPUALIMOHHON KPUBON»
HacnencTBeHHast ©3MEHYMBOCTD.
29 JIabopartopHas pabota Ne 7. 05 [Tpodopuenrtanmonnsiii | bubmuorexka [JOK
«AHanM3 MyTanuil y 1po3o¢uisl Ha ' MOMEHT https://m.edsoo.ru/863e8efe

TOTOBBIX MUKpoOIHpcraparax»



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK

30 Feneriia wenonexa 1 https://m.eds00.ru/863e8d78
Pesepubriit ypok. O60011eHIE TTIO
31 teme «HacnencTtBeHHOCTD U 1
W3MCHUYHUBOCTH OPraHU3MOB)
IIpodopuenrtanuonnsiii | bubmuoreka [{OK
32 Cerexuus kax Hayka u mpouece . MEM(elel? i https://m.edsc%.ru/863e9214
33 MeTo bl M TOCTHXKEHUS CEeTISKITUT 1 bubmmoreka [IOK
pacTeHUH M KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak otrpacib 1 bubnuorexa [JOK
POM3BO/ICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Konrpouabusie | Ilpakruueckue | IIpodopuenranus o0pa3oBaTe/ibHbIE
n/n Bcero
padoThI padoTsI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmaorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hcropus pasBuths npeacTaBiIeHUN 1 bubnuorexa [JOK
00 IBOJIIOIHN https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 MuipoososmionHs . https://m.edsg)lo.ru/863e9c1e
[Tomymsiust Kak dJIeMeHTapHast
€IMHNIIA BUJIA ¥ DBOJIFOLMH. [Tpodopuenrtanmonnsiii | bubmmorexa IJOK
4 Jlabopatopras pabora Ne | . 05 M(I:ME)H”II“) https://m.edso0.ru/863e99c6
«CpaBHEHHE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baxTOPHI) SBOFOLIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrectBennsiii 0TOOP ¥ €10 GOPMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmuorexa [JOK
pabota Ne 2 «Onncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEJILHOTO XapaKTepa
Hanpasnenus u nyru [Tpodopuentannonnsiii | bubnuorexa [HIOK
8 1 .
MaKPOIBOJIOIUH MOMEHT https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BoMIOLIINN 1
10 I/I"CTOpI/I}I KU3HU Ha 3eMJIe U METOIbI 1
e€ U3y4eHHs
11 I'MnoTe3bl NPOUCXOKIACHMSI JKU3HH 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ha 3eMiie

https://m.eds00.ru/863ea5a6

PazButue xxu3Hu Ha 3emiie o 3pam

bubmuoreka [JOK

12 U TIepHOJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI YBOJIOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [TpakTaeckas padorta Ne 1 05 [Ipodopuenranmonnsiii | budmmoreka [JOK
«3yueHne UCKOTIAEMBIX OCTAaTKOB ' MOMEHT https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTSKITHSIX)
14 CoBpeMeHHas cucTema bubnuoreka [JOK
OpraHMYecKOTo MUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOLHS YEJIOBEKA bubmuorexa [JOK
(anTpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBuokymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOJIOLUN
YesoBeKa
18 UYenoseueckue pachkl U IPUPOIHBIE bubmuorexa [JOK
aJJaNTalluy YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBubIit ypok. O600mIeHUE IO I —_—
19 TeMe «BO3HUKHOBEHHE M pa3BUTHE
MOMEHT
YKU3HU Ha 3eMIie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUS U SKOJOTHYCCKUE bu6mmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JlaboparopHas pabota Ne 3.
«Mop(po?omqecm/le 0COOEHHOCTH Bubnorexa [IOK
22 pacTeHM U3 pa3HbIX MECT 0.5

oOutanusy. JlaboparopHas paboTta
Ne 4. «BnusiHuE cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka [JOK

23 buomiueckue daxtopu 1 https://m.eds00.ru/863eh348
DKOJIOTHYECKHUE XapaKTEPUCTUKU
. IIpakTuu N
24 ;ZgyflgII;EZqéTPEHOTngI;Eﬂ padora 1 0.5 TIpodopuenTarmonsnii
TIOMYJISIIIAE Pa3HBIX BUJIOB MOMEHT
pacTeHum»
o5 Coo01ecTBa OpraHnu3MoB — 1 bubnuoreka [JOK
OMoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 1 [Ipodopuenraunonnsiii | bubnuoreka [IOK
(9KOCHCTEMBI) MOMEHT https://m.edsoo.ru/863eb46a
g | oo e e, | Bumorera 0K
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [TpupoHBIE SKOCHUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCHUCTEMBI 1
30 buocdepa — rmobanpHas 1 [Ipodopuenranmonnsiii | bubmuorexa [JOK
IKOCHCTEMA 3eMIIN MOMEHT https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiun 1
33 CocyuiecTBOBaHUE TPUPOJIBI U 1 bubmuoreka [JOK
4eI0BEYCCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHUE TEMBI .
34 <<CO(1;)6HleCTl}3,£ u BIS)JIOFLH‘IGCKI/IG 1 IpodoprenTanmontpiii
CUCTEMBD» MOMEHT
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWKM O MECT€ M POJM OHOJOTHH B CHCTEME
HAyYHOTO 3HAHUS ECTCCTBCHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPa M HAyYHOTO MHPOBO33PCHUS;, O
BKJIQJIE POCCUHCKMX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosiorny; (YHKIIMOHAIBLHOW TPAMOTHOCTH 4YEJIOBEKA [UISl PEIICHUS
YKU3HEHHBIX 337124

YMeHue packpbIBaTh cojepkaHue OUOJIOTUYECKUX TEPMHUHOB M TOHSATHUI:
KW3HB, KJIIETKa, OpraHu3M; MeTabom3M (0OMEH BEIIECTB U MPEBpaICHIE
SHEPTHH), TOMEOCTa3 (CaMOpEryJsIusi), YpPOBHEBAsI OpraHU3AIMS KUBBIX
CUCTEM, CaMOBOCIIPOM3BEACHHUE (PETPOIYKIIHs), HACIEICTBEHHOCTb,
U3MCHYUBOCTD, POCT U Pa3BUTUC

YMeHue wu3naratb OHOJIOTHYECKHE TEOpuH (KIETOYHas, XpOMOCOMHas,
MyrtauuoHHas), 3akoHbl (I. Menaens, T. Moprana, H.J1. BaBusnosa) u
yueHus: (0 LEHTpax MHOTooOpasusi U MPOUCXOXKJIEHUS KyJIbTYPHBIX
pactenuii H.J. BaBuioBa), onpeaensiTe IpaHUllbl UX MPUMEHHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BiageTh METOAAMHM HAy4HOTO T[IO3HAHUSA B  OHUOJNOTHH
(HaOnroeHWe M OMHCAaHUE JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUI;
OpraHu3anusi U  MpOBEACHHE  OUOJIOTMUECKOTO  SKCIEPUMEHTA,
BBIJIBH)KEHHE TUIIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXKy UCCIIeyeMbIMU
BEJTMYMHAMH, OOBSICHEHHE MOJIyYEHHBIX pPEe3ylbTaTOB, MCIOJIb30BAHHBIX
HAy4YHBIX TOHATHH, TEOpUd M 3aKOHOB; yYMEHHUE JellaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB)

VYmenune BBIICIATE CYIICCTBCHHBIC IIPU3HAKH BUPYCOB, KIIECTOK ITPOKAPHUOT
M OYKapuoT, OJHOKJICTOYHBIX W  MHOI'OKJIICTOYHBIX OPIraHU3MOB;
0COOEHHOCTHU IIpoueccoB oOMeHa BCIICCTB M IIPEBpAIICHUA SHCPIrUU B
KJICTKCE, (bOTOCI/IHTe?)a, IJIACTHYECKOTO M OHEPIreTUYCCKOI'O O6MeHa,
XCMOCHHTE34a, MHUTO34, MeﬁOSa, OIINTIOAOTBOPCHHA, Pa3MHOKCHHUA,
WHIAUBUAYAJIIBbHOT'O PA3BUTHA OpraHrui3Ma (OHTOFCHCS)

YMeHue IIPpUMCHATDb MOJIYYCHHBIC 3HaHHA JJIA 00BACHEHHS
OHOJIOTHYECKUX IIpoHecCoB H HBHGHHﬁ, U1 IPUHATHUA IIPAKTHYCCKHUX
peH_ICHI/Iﬁ B NOBCEIHEBHOM >XU3HHU B IIEIAX obOecrieueHuss 0€30IaCHOCTH
CBOCTO 3J0POBbA U 3J0POBbs OKPYKAOLINX n}oneﬁ, CO6J'IIOI[CHI/I${ HOpM
T'paMOTHOI'O IMOBCACHUA B OKPY)KaIOH_IeP’I HpHpOI[HOﬁ cpeac; NMOHNMAaHUC
HeO6XO,[[I/IMOCTI/I HCIIOJIb30BAHUS JI0CTHIKEHUI COBpeMeHHOﬁ OouoJioruu u
OMOTEXHOJIOT U IS PAUOHAJIBHOT'O ITPHUPOAO0TI0JIb30BAHUA

YMmenue peuiatb JJICMCHTAPHBIC TCHCTUYCCKHUEC 3aJa4Yhl Ha MOHO- H
,Z[I/IFI/I6pI/I,[[HOG CKpCUIMBAHUC, CICIIJICHHOC HACICAOBAHUC, COCTaBJIATH
CXCMBI MOHOI‘I/I6pI/I,Z[HOFO CKpCUIMBAHUA OJId NPCACKA3aHUSA HACJICAOBAHUA
IIPHU3HAKOB Y OPraHUu3MOB

YMeHue BBINOJHATH J1a00paTOpHbIe U MpaKkTHUYecKue paboThl, cOOI0IaTh
IpaBujIa Mpu padoTe ¢ yueOHbIM U J1a00paTOPHEIM 000PYIOBAHUEM




YMeHHe KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HH(MOPMAIHIO
OMOJIOTUYECKOTO COJICPKAHMSI, BKITIOUAIOIIYIO MICEBIOHAYYHbIC 3HAHUS U3
paznuuHbiX ucTOyHMKOB (CMMU, HaydHO-NOMyJIipHBIE MAaTepUabl);
THYECKHE acCIEeKThl COBPEMEHHBIX HCCIENOBaHMA B  OMOJIOTHUH,
MeIUIIHE, OMOTEXHOJIOT U

10

YMeHue co3gaBaThb COOCTBEHHBbIE NHCBMEHHBIE M YCTHBIE COOOILEHUS,
00001mas1 OMOJIOTHUYECKYI0 HH(POPMAIMIO W3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIOJIb30BATh MOHSTHHHBINA anmapar OMOJIOTHH

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 06pa3oBaHMs

CpopMHUpPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHUOJOTUU B CHCTEME
Hay4HOTO 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHUHCKHX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oounosiorny; (YHKIIMOHATLHOW TPAMOTHOCTH 4YEJIOBEKa [UISl PEIICHHS
JKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh cojiep:kaHue OMOJIOTHYECKUX TEPMUHOB M MOHSITHIA:
BHJI, MOMYJSAIUS, T€HO(MOH, 3BOJIOLUS, ABIKYIIUE CHIbI ((aKTOpbI)
SBOJIIOLIMM,  TPUCIIOCOOJIGHHOCTh  OPraHW3MOB,  BHJA000pa3oBaHUE,
9KOJIOTUYECKUE (PAKTOPBI, HKOCHUCTEMA, MPOIYLEHTbI, KOHCYMEHTHI,
pEeNyLEHThl, LEeNU MNUTaHMs, SKOJIOTHYECKas NUpamMuaa, OHOTEOLIEHO3,
ouocdepa

YMenue wuznaratb OMOJIOTMYECKHE TEOPHUM (PBONIOLMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKasi TEOPHS HBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apompimeBoro  cxonactBa  K.M.  bopa, depemoBaHus — TIIaBHBIX
HarmpaBjeHui u myreit sBomonuu A.H. CeeprioBa, yueHus o ouocdepe
B.M. Bepnajickoro), onpeaensiTe paHUIbl UX MPUMEHUMOCTU K >KUBBIM
CUCTeMaM

VYmenune BJIaACTb MCETOAAMHM  HAYYHOI'O  IIO3HAHHUA B ouoaorun
(Ha6J'IIOI[eHI/Ie U OIIMCAaHUEC JKHUBBIX CHCTEM, IIPOLECCOB U HBJ'IeHI/If/'I;
OpraHu3anusa u IMPOBCACHUC OHOJIOTUYECKOTO OKCIICpUMCHTA,
BBIJIBUKCHUC T'HIIOTE3bI; BBIABJIICHUC 3aBUCUMOCTH MCEKAY UCCICAYEMbIMU
BCINYHNHAMMU, 00BsCHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX
HAay4YHBIX HOHHTI/Iﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHHC [J¢€JIaTb BBIBOAbI Ha
OCHOBAHHH IMOJTYUCHHBIX pe3y.]'IBTaTOB)

YMeHue BBIICHATH CYHICCTBCHHbBIC IPU3HAKU CTPOCHUSA OMOJOTHYECKUX
0OBEKTOB: BUIO0B, HOHy.]'IHI.IPIfI, NpoaAYLHCHTOB, KOHCYMCHTOB, PCAYLICHTOB,
6HOF€OH€HO3OB N DKOCHCTECM, 0COOEHHOCTHU IMpoLecCCoOB HacJIeACTBEHHOM
HU3MCHYHNBOCTH, C€CTCCTBCHHOI'O 0T60pa, BI/I,I[OO6paSOBaHI/I$I,
HpI/ICHOCO6J'IeHHOCTI/I OpraHu3mos, JIENCTBUS SKOJIOTUYECKUX (baKTOpOB Ha
OpraHu3MbI, IICPEHOCA BCHICCTB H IIOTOKAa OJSHEPTUH B OSKOCHUCTECMAX,
AHTPOIIOTCHHBIX W3MEHEHHH B JKOCHCTEMax CBOEH MCCTHOCTH,
KpYroBopoTa BCIICCTB U OMOreOXUMHUECKUX IIUKJIOB B 6Hoc¢)epe

YmMmenue NPUMCHATH MOJIYYCHHBIC 3HaHUA JJIAA 0OBsICHEHUS
OMOJIOTHYECKUX IMpouecCoB Hu HBHCHHﬁ, I TPUHATUA TPAKTUUCCKUX




pellieHNil B MOBCETHEBHON >KM3HM B IIENSAX OOecreueHHus Oe301acHOCTH
CBOET0 3JI0POBbSl U 3[J0POBbSI OKPYKAIOIIUX JIOJEH, COONIOAEHUsI HOPM
IPAaMOTHOIO IIOBEJEHUS B OKPYKAIOLIEW NPUPOIHOU Cpeze; NMOHMMAaHUE
HEOOXOIMMOCTH HCHOJIB30BAHUS JOCTIKEHUH COBpPEMEHHOW OHOJoruu
JUIsL PAlIMOHAJIBHOTO ITPUPOIOTIOJIb30BAHMS

VYMeHue pemarb 3JIeMEHTapHble OHOJOIMYECKHE 3aJaud, COCTaBIAThH
CXEMbI IEpEHOCA BELIECTB U SHEPTUHU B IKOcUcTeMax (L€ MUTAHUSA)

YMeHue BBIOJHATH J1a00paTOpHBIE U MpaKTHUYecKue paboThl, COOI0IaTh
npaBuiIa Mpu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYJOBAHNEM

YMeHne KpUTHYECKH OLIEHUBATh W HMHTEPIPETUPOBATH WH(POPMAIHUIO
OMOJIOTHYECKOTO COJIepKaHUS, BKJIIOUAIOLIYIO TICEBOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMMU, HaydHO-MOMyNspHBIE MAaTepUabl);
paccMmaTpuBath ria00anbHbIE SKOJIOTHYECKHE MpoOIeMbl COBPEMEHHOCTH,
(hopMUpPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO
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YMmeHnue co3gaBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011asi OMONOTHYECKYI0 WH(OpPMALMI0O U3 HECKOJIBKUX HCTOYHUKOB,
I'PaMOTHO MCTIOJIh30BATh MOHATHIHBINA anmapar OHOJI0THH




HNPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

buonorus kak Hayka

1.1

buomornss — Hayka o xwuBOW mpupone. Poms Ouomormu B opmupoBaHHH
COBPEMEHHOM HayuyHOH KapTUHbI Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Metoapl TIO3HAHUS JKUBOM NpUponbl (HAOIIOAEHHE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHune, KiaccuuKaius, MOAeIMPOBAHUE, CTATUCTHYECKAs: 00pa0dOTKa JaHHBIX)

2

JKuBBIe cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucrembl (OMocHCTEMbI) Kak MpeaMeT u3ydeHus Ouosoruu. CBoiicTBa
OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHUM oOpraHuMzanuy OHOCHUCTEM: MOJEKYISIPHO-T€HETUYECKUH, KIIETOUHBIMH,
OpraHU3MEHHBIN, NOMYISIMOHHO-BUJIOBOM, IKOCUCTEMHBIN, OHochepHbIN

3

XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH

3.1

XUMUYECKUH  COCTaB  KJIETKA. XUMHYECKHE DJIEMEHTBHI: MAaKPOIJIEMEHTHI,
MHKpO3JIeMeHThl. Boa n MuHepanbHbie BemecTBa. OyHKIIMU BOIBI 1 MUHEPATbHBIX
BelecTB B kKieTke. [lopaepxanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHue OenKkoB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3amenuMble M 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBINA COCTaB. YPOBHHU
CTPYKTYphl ~ O€NKOBOW MOJIeKyabl (IepBUYHAs, BTOPUYHAsA, TpPETHYHAI U
YEeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonorudeckue
(dbyHKIIMM OCITKOB.

®depmeHThl — Ouosiormyeckue karamuszatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
LIEHTp, cyoOcTtpatHas crneuuuaHoctb. Kodepmentsl. Butammssl. Otmmuuns
(hepMEeHTOB OT HEOPraHMYECKHUX KaTaJIu3aTOPOB

3.3

VYraeBonel: MOHOcaxapuabl (TJIOKO3a, pubo3a M JAe30KCUpu003a), Aucaxapuibl
(caxapo3a, Jlakto3a) W mosMcaxapuabl (Kpaxmal, TJIMKOTEH, IIeJUTI0JI03a).
buonornyeckue QyHKIIUU YTICBOJIOB.

Jlunuaer: TpUrIHMIEpU b, crepouabl, hochomumuabl. I'napodribHO-ruapohoOHBIC
cBoiicTBa. buonormueckue ¢GyHkiuu iunuaoB. CpaBHEHUE YIJIEBOJOB, OCIKOB U
JIMITAJIOB KaK HCTOYHUKOB DHEPTUU

3.4

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIEHMHOBBIX
kuciot. Ctpoenue u ¢pynkun JJHK. Crpoenne u dpynkuuun PHK. AT®: crpoenue

U QyHKIUH

3.5

]_II/ITOJ'IOI"I/ISI — HayKa O KJICTKC. Knerounas TCOPHU. MeTto bl N3Y4YCHHS KIICTOK

3.6

Knerka kak menoctHas skuBasi cuctema. OOmMe MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHass MeMOpana, Mousiekyiasl JIHK kak reHermyeckuii ammapar, cucrema
cuHTe3a Oelka

3.7

Tunbl KIeToK: 3yKapuoTHyeckas M INpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckoi  kierku.  Kietounas — crenka — Oakrepuil.  CTpoeHue
9YKapHOTHYeCKON KieTku. OCHOBHBIE OTIMYUS PACTHTEIbHOM, >XUBOTHOM U
I'pUOHON KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TTIMKOKAINUKC, UX (DYHKIUH.
[TnazmaTnueckas memOpaHa, e€ cBoiicTBa U pyHkuuu. LluTonnasma u e€ opraHouIbL.
OnHoMeMOpaHHBIE OPraHOM/IBI KIETKH: sHAomIazmarndeckas cetb (DI1C), anmapar
lNompmxku, sm3ocoMbl.  [loyaBTOHOMHBIE OpPraHOMIbI  KJIETKH: MHUTOXOHJIPHH,




mwiactuapl.  [IpoucxoxkaeHne MUTOXOHAPUUM W IIacTHA. Buasl  miactu.
HememOpaHnHbIe OpraHowibl KICTKH: PUOOCOMBI, KJICTOYHBIA IICHTP, PECHUYKH,
KIyTUKH. OYHKIIMK OpraHOUJI0B KIETKU. BriroyeHus

3.9

SAnpo — perynsatopHbli HeHTp KieTkd. CTpoeHue sapa: sjepHas 000J0YKa,
KapuoIuiadMa, XpoOMaTuH, SAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

X(HSHCI[G?[TGJII)HOCTI) KIICTKH1

4.1

OOmeHn BemecTB, WM MeTaboim3M. AccuMwianus (TUIacTUYecKuii oOMEH) W
JTUCCUMUIISALUS  (PHEPTeTHYECKUH OOMEH) — JBE CTOPOHBI E€IMHOro IIpolecca
metabonu3ma. Turmbel oOMeHa BemiecTB: aBTOTPOGHBIA M reTepoTpodHbId. Ponb
(bepMeHTOB B 0OMEHE BEIIECTB ¥ NMPEBPAIIECHUH YHEPTUHU B KIIETKE

4.2

®dotocunrte3. CBeroBas U TemHOBas ¢a3bl dortocuHTe3a. Peaknunm QorocuHTesA.
DddextuBHOCTh (PoTOCHMHTE3a. 3HadeHHE (POTOCHHTE3a I JKU3HU Ha 3emie.
Brnusiaue ycnmoBuit cpenbl Ha  (POTOCHHTE3 M CHOCOOBI TOBBIIICHUS] €TO0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCUHTE3UPYIONe OaKTeprH. 3HAUYCHUE XEMOCHHTE3a ISl )KU3HU
Ha 3emiie

4.3

DHepreTuyeckuii oOMEH B KIeTKe. PaciienieHue BemecTB, BbIICICHUE |
AKKyMYJIMPOBaHUE DHEPTUH B KJIETKE. DTaIbl SJHEPTeTHUECKOTO 0OMeHa. [ ko3,
bpoxenne u ero Buapl. KuciaopomHoe oxkucieHuWe, WM KIETOYHOE JbIXaHUE.
O hEeKTUBHOCTH YHEPrETUIECKOTO 0OMEHA

4.4

Peaknun matpuuHoro cunTe3a. ['enermueckas mHbpopmarms u JIHK. Peammzanus
reHEeTHYeCKOW WHpOpMaMK B KJIETKE. [ ©@HeTWYeCKWid KO M €ro CBOMCTBA.
Tpanckpunius — matpuunbiii cuHTe3 PHK. Tpancmsmus — OuocuHTes Oenka.
KonupoBanue amuHokucioT. Posbs pubocom B OrocruHTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Hcropusi oTkpeitus BupycoB (J.U.
WBanoBckmif). OCOOEHHOCTH CTPOEHUS H JKH3HEACATEIHPHOCTH  BHUPYCOB.
baktepuocdaru. bonesnn pacteHuil, J>XUBOTHBIX U YENOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHomeduiura yenoBeka (BUY) — BozOymurens CIIN/la.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA

Pasmuoxkenue u HHAWBUAYAJIIbHOC PAa3BUTHUC OPraHU3MOB

5.1

KiteTounsIii UK, WK KU3HEHHBIA MK KIeTKU. MHTepdaza u mutos. [Ipomeccsl,
npoTtekatomue B uHTep(daze. Permmkanuss — peakuust matpuanoro cunresa JJHK.
CrtpoeHue XpomMocoM. XPOMOCOMHBIM Habop — KapuoTun. JIUMmouaHelii u
TariOuIHBIA  XpOMOCOMHBIE Ha0ophl. Xpomatuisl. lluTonoruueckue OCHOBBI
Pa3MHOKEHUS U MHAWBUYaIbHOTO PA3BUTHS OPraHU3MOB.

Henenne kinetkn — muto3. Craauu muto3a. [Ipoueccsl, mpoucxoasaiine Ha pa3HbIX
CTaausAX MHUTO3a. bronorudeckuii CMbIC MUTO3a

5.2

(DOpMLI Pa3MHOKCHHA OPraHu3MOB: Oecroyioe M IIOJIOBOE. Bunsr 0ecI10JI0ro0
Pa3MHOKCHUA: ACJICHUC HAABOC, IIOYKOBAHHUEC OJHO- W  MHOT'OKJICTOYHLIX,
cnopoo6pa30BaHHe, BEIE€TATUBHOC PA3MHOXCHUC. I/ICKYCCTBCHHOG KIIOHUPOBAHUEC
OpPraHu3MOB, €I'0 3HAYCHUEC JIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOJIOTO.

Meiio3. Craguum wMeiio3za. Ilpouecchl, mnpoucxonsdiue Ha CTaausIX MeHo3a.
[loBenenne xpomocom B Meino3e. Kpoccunroep. buosornueckuii cMbici U
3HaUCHHUE Meio3a

5.4

I'amerorenes — mnmpounecc o6pa3013aH1/151 IMOJIOBBIX KJICTOK Yy JKWBOTHBIX. ITonoBeie
KCJIC3bl: CCMCHHUKU U SWMYHHUKH. O6pa30BaHHe U pPa3BHUTHUC IIOJIOBBIX KIICTOK —




ramer (CrepMaro30uj, SUIEKIETKa) — crepMmaroreHe3 m ooreHe3. OcoOeHHOCTH
CTpOCHHUS SHIEKIICTOK U criepmaro3ouioB. OmnonorBopenue. [lapreHorenes

5.5

NupuBunyansHoE pa3BUTHE (oHTOTEHE3). OMOpHOHATBHOE pa3ButTHe
(amOpwuorenes3). Drambl SMOPHOHATBHOTO PA3BUTHS Y IMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisinus, opraHoreHe3. lloctamOpuoHanmpHOE pa3BUTHE. THIIBI
MOCTIMOPHOHAIBHOTO Pa3BUTHS: MpsMOe, HemnpsMoe (m4uHO4YHOe). BimsHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButne pacteHuii. OHTOreHe3 IBETKOBOTO PACTCHHS: CTPOCHHUE CEMEHH,
CTaJINU PA3BUTHUS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPIraHN3MOB

6.1

[Ipeamer n 3amaun reHeruku. Mcropus pa3BuUTHSA IeHETMKH. BKilag poCCHICKUX U
3apy0exHBIX ~ Y4€HBIX B  pa3BUTHE  TE€HETUKU.  MeToapl  T€HETHKHU
(TuOpUIOTOTHUECKHH, IUTOT€HETHYECKUM, MOJIEKYJISIPHO-T€HETHYECKUT ).
OcHOBHbBIE Te€HETHYECKHEe MOHATHS. ['eHeTMdeckas CHUMBOJIMKA, MCIOJIb3yeMas B
CXeMaxX CKpEUIMBAHUI

6.2

3aKOHOMEPHOCTH HACIIEJIOBAaHUs TMPU3HAKOB, YyCTaHOBJICHHBIE [. MeHmenem.
MonoruOpuaHOE CKpeniuBaHWe. 3aKOH eAuHoOoOpa3us THOPUIOB TEPBOTO
nokoJieHus1. [IpaBriio TOMUHHUPOBAHUS. 3aKOH paclIeIUIEHUs MPU3HAKOB. [ unore3a
quCTOTHI TameT. [loTHOE 1 HeMOTHOE TOMUHHUPOBAHUE.

JurnbpuaHoe CKpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIeIOBAaHUS TMPU3HAKOB.
[{uTtoreHeTHYecKkne OCHOBBI JTUTHOPUIHOTO CKpPEIIMBAHUS. AHATU3UPYIOIIEE
cKpemnBanue. Mcrnonp30BaHne aHATM3UPYIONIETO CKPEUIMBAHUS JJIsI OMPEACTICHUS
TeHOTHIIa 0co0H

6.3

CuemieHHOe HacienoBaHue mnpusHakoB. Padora T. Moprana mo CHETUICHHOMY
HacJeI0BaHUIO TeHOB. HapyieHne crenieHus rTeHOB B Pe3yJIbTaTe KPOCCHHTOBEpPA.
XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHYECKUE KapThI.

I'eneruka mnosna. XpoMOCOMHOE OMNpeaeiIeHrue Tmoa. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble UM TeTeporaMeTHhIe OpraHu3mbl. HacnemoBanwue
IIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

6.4

N3menunBocTh. Bupl n3MeHYMBOCTH: HEHACHIEACTBEHHAs U HAcIeACTBeHHas. Poib
Cpelbl B HEHACJIEJCTBEHHOW M3MEHYMBOCTU. XapaKTEepPUCTUKA MOIAU(PHUKAIIMOHHON
U3MEHUYUBOCTU. BapuanuoHHbI psin U BapuauuoHHas KpuBas. Hopma peaknuum
npusHaka. KonnuecTBeHHbIE M KaueCTBEHHBIE NMPH3HAKM M HX HOPMa pEaKiuu.
CpoiicTBa MO (DUKAIIMOHHOM W3MEHUYNBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, U1 T'CHOTHIINYCCKAsd, U3MCHYHNBOCTD. KomOunaTuBHas
W3MEHUMBOCTh. Meiio3 U  MOJI0BOH mnpooecc — OCHOBa KOMOMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHMBOCTD. Knaccn(bnxaupm MYTaHHﬁZ I'CHHBIC
XpOMOCOMHBIC, TCHOMHBIC. YacrtoTa u IMPUYKUHBI My’l“a].[HfI. MYTaFeHHBIe Q)aKTOpBI.
3aK0H TOMOJIOTHYECKUX pAd0B B HaCHeHCTBCHHOﬁ n3meHnuuBoctu H.M. BaBuioBa

6.6

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA:
T€HEAIOTUYECKU, OJIM3HEIIOBBIH, LIUTOIr€HETUYECKHUM, OMOXUMHUYCCKHIA,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIpeaeIIeHUE T€HOTHIIA:
IIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C IMOMOIIBIO
[111P-ananmu3a. HaciencTBeHHbIe 3a00JI€BaHUs YeIIOBEKA: T€HHBIC 00JIE3HU, OOJIE3HH
c HacCJIeICTBEHHOM MPEaPacIOIOKEHHOCTBIO, XPOMOCOMHBIE 0OJIe3HM.
CoMmaTtuveckrie U TeHepaTHBHbIE MyTanuu. [[puHIUIBI 310poBOrOo 00pasa KU3HHU,
JTMArHOCTHKYU, NPOQPHUIAKTUKH U JIEUYECHUS TeHeTHYeckux OonesHeil. Meauko-
T€HETUYECKOE  KOHCYJIBTHUPOBAHHME. 3HAUEHHE MEAMIIMHCKOM TEHETUKH B




MIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKIX 3a00JIEBAaHUI YeTIOBEKa

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuus Kak Hayka U IMpoliecc. 3apoxkKACHUE CEIEKIMH U JOMECTUKALUS. Y YeHUE
H.1. BaBwioBa 0 IEHTpax NIPOUCXOXKACHUS U MHOTOOO0pa3Hs KyJIbTYPHBIX
pactenuii. LleHTpbl IPOMCXOXKACHUS TOMAITHHUX KUBOTHBIX. COPT, MOPOAa, ITaMM

7.2

CoBpemMeHHbIE METOJbl CeJeKIMH. MaccoBbIi M HMHIMBHUIYaJbHBIM OTOOpHI B
CEJIEKIIMM pacTeHU U JKUBOTHBIX. OleHKa »3KcTepbepa. bin3kopoacTBeHHOE
cKkpelmuBaHue — UHOpuauHr. Ywucrasg nunHusg. CkpemiMBaHUE YHCTHIX JIMHUU.
I'erepo3uc, nnu rubpuanas cuia. HepoacTBEeHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas ruOpuau3anus u e€ ycnexu. VICKyCCTBEHHBI MyTareHes U MoJydeHne
MOJIUIIIIONUIOB. JloCTHKEHMSI CeNIEKIIMU pacTEHU M, d)KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buoTtexHonorus kak orpaciib Ipou3BoJCTBa. ['eHHas MHKeHepus. DTanbl CO3/IaHUs
pexomOunantHot JIHK u TtpancrenHeix opranusmoB. Kinetounass wuHxkeHepus.
Kiterounsie KYJIbTYPBI. MuKkpoKIIOHaIBHOE pa3sMHOXXEHHUE pacTeHuN.
KiloHnpoBanue  BBICOKONPOAYKTHBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okojoruyeckue U dtuyeckue  npobimempl. MO —  reHetuuecku
MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJePKAHUS

DBOJIFOIIMOHHAS ONOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa SBOIONUH. [1aleOHTOIOTHUECKHE: TIOCIEIOBATEIBHOCTD MOSBICHUS
BHJIOB B MAJICOHTOJIOTHIECKOM JICTOTINCH, NIePEXOIHbIC (bopMmBI.
buoreorpaduueckne: cxoacTBo U paznuuue dayH U (HIop MATEPUKOB U OCTPOBOB.
OMOpHOJIOTUYECKUE: CXOACTBA H  pPa3lUudsi OSMOPHOHOB  Pa3HBIX  BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHEIC,
pYIMMEHTapHBIC OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYUECKUE: CXOJICTBO
MEXaHM3MOB HACIICJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTed y Bcex
OpraHu3MOB

1.2

Opomotmonnas Teopust U. [lapsuna. [Ipeanocbuiku BOZHMKHOBEHHUS JapBUHU3MA.
JIBuKymiyie Cuiibl 3BOJIONUHU BUJIOB MO JapBuHY (M30BITOYHOE Pa3MHOXKEHHUE MPU
OTPAaHMYEHHOCTH PECypcoB, HeolpeneiaéHHass W3MEHUYMBOCTb, Oopbba 3a
CYIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopuss oBomoiuud  (CTD) u  ocHOBHble €€ TMOJOXKEHUS.
MuxkposBosrornus. [lomynsius kak equHUIa BUAA U YBOJIOLNUN

1.4

JIBrmokytune cuiibl (pakTopsl) 3BOONKY BHIOB B pupoe. MyTalmoHHbIH mporecc
¥ KOMOWHATHBHAs HM3MEHYMBOCTh. I[lOMYNISIMOHHBIC BOJHBI W JApEH( T'eHOB.
W3onsmms u murpamms. EcrecTBeHHBIN 0TOOp — HANIPABIISIOMNIA (aKTOP IBOIIOIHMH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOneHHOCTh  OpPraHM3MOB — Kak — pe3yjibTaT  dBomouuu. [Ipumepsr
HPUCTIOCOOJICHUH y OpraHu3MOB. ApOoMOP(HO3bI M HIN0ATaNTALIUH.

Bux u BunmooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (OPMBI BHI000pAa30BaHHUS:
reorpapuIecKoe, IKOJIOTHIECKOEe

1.5

MaKpOBBOJ'IIOI_[I/IH. q)OpMBI O9BOJIOIMH: (I)I/IJ'ICTI/I‘-ICCKaH, AUBEPIrCHTHAA,
KOHBCPIrCHTHAs, MapajljiCJibHasl. HCO6paTI/IMOCTL OBOJIIOIITNH

Bo3HukHOBEHHE U Pa3BUTHUC )KU3HU HA 3emite




2.1

Jlonay4yHble IpEACTaBICHUS O 3apOXKIACHUM JKU3HU. HaydHbple rumoresbl
BO3HMKHOBEHHUS JKU3HM Ha 3emie: alOHOreHe3 M TMaHCHepMus. XUMHUYecKas
SBOJIIONMS.  ODKCIEPUMEHTAIbHOE IMOATBEPKICHUE XMUMHYECKONW  3BOJIIOLHUU.
Hauanbubie stambl Ouonormueckod sBomounu. ['mmoresa PHK-mupa. Ilepsoie
KJIETKH 1 MX 3BOJroLMsA. POPMHUPOBAHME OCHOBHBIX I'PYIII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaM U nepuojam. Katapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [laneosolickas 3pa u e€ mnepuoabl: KeMOpHMCKHIA,
OPJAOBUKCKHM,  CHIYPUHUCKUH, JE€BOHCKHM, KaMEHHOYIOJIbHBIM, MEPMCKHUM.
Me3so30iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3oiickas 3pa u €€ nepuojpl: MajJeoreHOBbIM, HEOT€HOBBIM, aHTPONOT€HOBBIM.
XapakTepucTuka KIMMaTa M TeoJIoTMYecKux mpoueccoB. OCHOBHBIE 3Tarlbl
SBOJIIOIIMM PACTUTEIBHOTO M >KUBOTHOIO Mupa. Apomopdo3bl y pacTeHHH Hu
KUBOTHBIX. [losiBIeHNE, pacIBET U BRBIMUPAHUE TPYIII KUBBIX OPraHNU3MOB

2.3

Cucrema OpraHMyeckoro Mupa Kak OTpaxkeHue HBojtouud. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIBI OPraHU3MOB
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OBOJIIOLMS 4YeJOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTHe mpelcTaBiIeHUH O
MIPOUCXOXKICHUMN YeJoBeka. Meroasl u3ydeHHs aHTpororeHeza. (CxoacTtBa H
pasnuyuus yesloBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKa.
JBuxymue cuibl (paxTopsl) aHTpornoreHeza. HaciencrBeHHass M3MEHYHMBOCTb U
ecTeCTBeHHBIN 0TOOP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OPYAHI Tpy/a,
MBIIIIJIEHHE, PeUb

2.5

OCHOBHBIE CTaIMM W BETBU OBOJIOIMU YEJOBEKA: aBCTPAJIONMHUTEKH, YeloBek
ymenbiii, YemoBek mnpsamoxondmuii, YenoBek HeaHaepTalbCckuil, YenoBek
pasyMHbI. Haxonkw HCKOMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHHUSA, 00JaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME pachl: €BPOTICOMIHAS (EBpa3HiiCKas),
HETpO-aBCTPaJIOHTHAS (’xBaToOpHaNbHAS), MOHTOJIOHTHAS (a3zmarcko-
amMepuKaHcKas). YepTbl MPUCTIOCOOIIEHHOCTH TPENCTABUTEICH YEIOBEUECKUX pac K
YCJIOBHSIM CyIIecTBOBaHMs. ENWHCTBO YenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl ¥ OKpyXkarolas cpeia

3.1

OKojorus Kak HayKa. 3az[aq1/1 n pas3aciibl 3KOJIOI'MH. MCTOI[I)I 9KOJOTHUYCCKUX
HCCHeﬂOBaHHﬁ. ODKOJIOTHYSCKOE MHPOBO33pPCHUC. CpCI[bI oOuTaHus OPraHnu3mMoB:
BOJHAas, HA3EMHO-BO3AYIIIHAA, IOYBCHHAA, BHYTPHOPraHU3MCHHAsA

3.2

Okonoruueckne  ¢aktopel.  Kiaccudpukanus — 9KOJOrH4ecKuX  (HaKTOPOB:
abuotuyeckre, OUOTHMYECKHME U aHTPONOreHHbIe. JleHCTBHE SKOJOTHYECKHUX
(hakTOPOB Ha OPTaHU3MBbI

3.3

AbGunotuueckue (aKTOppl: CBET, TEMIIepaTypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenuss  opraHu3MOB K  JIEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonoruueckre puTMbl

3.4

buotnueckue (l)aKTOpLI. Buapr OMOTHYECKHUX B3aHMMOJICCTBHIA: KOHKYpCHI U,
XUOHUYCCTBO, IIApPa3UTU3M, MYTYalIUu3M, KOMMCHCAJIN3M (HaX.]'Ie6HI/I‘-IeCTBO,
KBapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaﬂPBM. 3HaueHUe OHMOTHUYCCKUX
B3aUMOJCUCTBUM JJIs Cymi€CTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB3.X

3.5

OKOJIOTUYECKHUE XapaKTCPUCTUKHU MOITYJIAINH. OCHOBHBIC TOKA3aTCIH MOIYJIAUHA:
YUCJICHHOCTb, INNIOTHOCTb, PpPOXIAEMOCTb, CMCPTHOCTb, TIIPHUPOCT, MHUI'pALHA.
I[I/IHaMI/IKa YUCJICHHOCTHU IOMYJIAINA U ee peryjanus

COOGH.ICCTB& M 3KOJOI'MYCCKHUEC CUCTEMBI

CoobmiecTBOo  opranu3mMoB  — OuoneHo3. CrpykTypsl OuoOlleHO3a: BHUIOBa,




MpOCTpaHCTBeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHantel. CBs3M B
OuoIIeHO3e

4.2

DKOJOTHYECKHe CUCTeMBbI (9KocucTeMbl). [loHaTHE 00 3KOCHCTEME B OHOTEOIICHO3E.
OYHKIMOHAIbHBIE  KOMIIOHEHTBI  JKOCUCTEMBI:  INPOAYLIEHTbI, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BelllecTB M NOTOK 3HEPrUU B 3Kocucreme. Tpoduueckue
(nuiueBbie) ypoBHU 3KocucTeMbl. Ilumessie nienu u cet. OCHOBHBIE MOKa3aTean
HKOCHCTEMBI: OHOMAacca, MPOIYKIHUS. ODKOJIOTHYECKHE IHPAMHIBL TIPOIYKIUH,
YHCICHHOCTH, Onomacchl. CBOWCTBA KOCHUCTEM: YCTOWYHBOCTB, CaMOPETYISIHS,
passutue. Cykueccus

4.3

[Ipupoansie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE 3KOCHCTEMBI. ATpPO3KOCHUCTEMBI. Ypb60o3KOCHUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpazue kak ¢akrop ycrolumBocTH  dKocucTeM. CoxpaHEeHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepsr.
Kusoe BemectBo u ero (yukmuu. OcobGeHHOCTH OmWoOchepbl Kak TiI00ambHOMN
9KocucTeMbl. J[MHamMuueckoe paBHOBecMe © oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BeliecTB 1 OMOTEOXMMHYECKHIE KBl AJIEMEHTOB (yIiIeposa, a3oTa).
3oHAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UenoseuectBo B Ouocdepe 3emin. AHTPONOTeHHBIE H3MEHEHHUs B Owocdepe.
['mo6anpHbIe SKOIOTHYECKHE TPOOIEMBI.

OcHOBa  pallMOHAIBHOTO  YIPABJICHUS  NPHUPOJHBIMH  pecypcaMH M HX
ucnoib3oBanue. JJocTmkeHus: OMOJIOTHH U OXpaHa MPHPOIBI




OLHEHOYHBIE MATEPHUAJIbBI

Buabl u kpuTepun oeHUBAHUS NPEIMETHBIX Pe3yJbTATOB M0 OMOJIOTHU

OueHuBaHHe YCTHHIX M MMCbMEHHBIX 0TBETOB

OueHnBaHue YCTHBIX OTBETOB 110 O0MOJIOTHH

VYCTHBIN OTBET MO3BOJISIET MPOBEPUTH HE TOJBKO 3HaHHE (DAKTOB, HO U YMEHHE
JIOTUYECKHU BBICTPAUBATh MBICIIH, UCIIOJIb30BATh HAYYHYIO PEYb.

Kpumepuu u wikana ona ycmnozo omseema

Onenka «5» (OTJHYHO)

e llotHoTa ®  riayOmHa: OTBET MOJIHBIM, JIOTUYECKH  BBICTPOCHHBIN,
PACKpBIBAIONTUN TPUIMHHO-CJICICTBEHHBIE CBSI3U (HE TIPOCTO «UTO», HO U «IIOUYEMY»
U «KaK»).

« Hayuynocth: OTBET J1aH C HCHOJB30BAaHUEM HAyYHOHW TEPMHUHOJIOTHUU,
XapakTepHOU JUIsi TeMbl (HampuMmep, HE «pa3MHOXeHue Oe3 moiay, a «Oecrnoyoe
Pa3MHOXKEHHUEY»; HE «KJIETKA JICIUTCS», & KMUTO3)).

o CaMOCTOSITEJILHOCTh: YUCHHUK OTBEeUaeT 0e3 HaBOASIIUX BOMPOCOB yUHUTEIS,
MOKET TPUBECTU COOCTBEHHBIC MPUMEDPHI.

» PeueBoe opopmirenue: Peub rpamMoTHas, yBEpEHHAs!, TOCIE0BATEIbHAS.

Ouenka «4» (xopomuio)

o [TostHoTa: OTBET B OCHOBHOM MOJIHBIA, HO JOMYIIEHBI 1-2 HECYIIECTBEHHBIC
omnOku unu 1-2 HerpyObie HETOYHOCTH.

« Hayuynoctb: Mcrions3yer HaydHble TEpPMHHBL, HO MOXET JIOIYCTUTH
HEOOJBIIYI0O HETOYHOCTh B X TPUMEHEHHUH.

o Jloruka: Jloruka u3noxeHus: MOKET ObITh HE3HAUUTENbHO HapylieHa. Mosxer
notpeboBaThes 1-2 HABOASIIMX BONPOCA YUUTENS ISl YTOUHEHHUS UITU JOTIOJTHEHUS.

Ouenka «3» (y10BJIE€TBOPUTEIBHO)

e HemostHoTa: OTBET HEMOJIHBIN, (parMeHTapHBIM. YUYEHHUK 3HAeT OCHOBHBIC
MOHSTHUS, HO HE MOXET BBICTPOUTH UX B €AUHYIO KAPTHHY.

« HayuynocTts: crionp3yer TEpMHHBI HEYBEPEHHO, YacTO 3aMEHSET WX
OBITOBBIMH CHHOHUMAMH.

o Jloruka: [Ipy wW3n0KEHUM HaApylI€Ha IOCIEI0BATENBHOCTD, JIOMYILIECHBI
rpyOble OmuOKH B OOBICHEHMH TMIPOIECCOB. TpedyeTcss TOCTOSHHAS IOMOIIb
YUUTEINS B BUJIE HABOSIIIMX BOIIPOCOB.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO)

o Conep:kanue: OTBET HE pACKphIBa€T CYTH BOMNPOCA, YYEHUK HE 3HAET
OCHOBHBIX MOHATHI U (PaKTOB IO TEME.

o Ommobku: JlonyieHsl rpy0bie OMIMOKH, NCKaXKAIOLME HAYUYHbIN CMBICI.

OueHnBaHue NMCbMEHHBIX PA0OT MO OHOJIOTUH

[TuceMenHbIe pabOTHl BKIIOYAIOT MPOBEPOUYHBIC PAOOTHI, TECTHI, KOHTPOJIHHBIC
paboTsl, 1abopaTtopHbie 0TYETHI. KpuTepuu 3aeck 6oiiee (hopMann3oBaHbI.

Obwue kpumepuu 015l NUCLMEHHBIX pabom

1. CooTBeTcTBHE CcOIepKaHUA 3aJaHWIO: Pa0oTa BBINOJIHEHA B pamKax
MpeITI0KEHHOU TeMBbI/BOMpoca.



2. dakTHYeCcKass  TOYHOCTh: [IpaBMIBHOCTE  HMCIONB30BaHMA AT,
HAa3BaHUU, TEPMUHOB, IIPOLIECCOB.

3. Jloruka n crpykrypa: Hanuuue nnana, mociieJoBaTelIbHOE PacKpbITHE
TEMBbI, BbIJICJICHUE OCHOBHBIX MBICIICH.

4, IMonnora packpbiTus TeMbl: OTBET Ha BCE€ TMYHKTHI 3aJIaHuS,
MpUBEJICHNE HEOOXOAUMBIX PUMEPOB.

S. I'pamorHocTh: COOJIIOICHUE HOPM PYCCKOTO sI3bIKa (0OCOOCHHO Ba)KHO B
TEPMHUHAX: HAPYLUIEHUE B HAITUCAHUU «MHUTO3»/«MEN03», «POTOCUHTE3Y).

Ilpumepnas wkana 018 pazeepHymo2o HUCbMEHHO20 omeema (Hanpumep,
sonpoc « Oowvscnume npoyecc pomocurnmesa)

Onenka «5»:

o [Iporiecc omucan MOJHO: yKa3aHbl ycloBUs (CBET, XJOPO(MILI), UCXOAHBIE
BeuiecTBa (BOAa, YIJIEKUCIBIM Ta3), MNPOAYKTHl (TJIIOKO3a, KHUCIOPOA), JAAaHO
ypaBHEHUE.

o OOBsicHEHa CYIIHOCTH Tpoliecca (mpeoOpa3oBaHUe HEPTUU CBETa B DHEPTHUIO
XUMHUYECKHUX CBS3EH ).

« Het Guonorunueckux omubok, pabora opopmMiieHa aKKypaTHO.

Ouenka «4»:

« [Iporiecc onucan B OCHOBHOM BEpHO, HO JlonyiieHa 1 Herpy6as ommoOka wiu 1-
2 HETOYHOCTH (Hampumep, 3a0bUl yKa3aTh YCIOBHUE «CBET», HO BCE BEIECTBA
Ha3BaHbI BEPHO).

« Bo3MOXHBI HEOOIBIIINE MOTPEUTHOCTH B JIOTUKE U3JI0KECHHUS.

Onenka «3»:

e Onncan pparMeHTapHO: YUYCHUK MOMHUT UCXOHBIE BEIIECTBA U MPOIYKThI, HO
HE MOKET OOBSICHUTD YCIIOBHS HIIA CYyTh IpoOIecca.

o lonymensl 1-2 rpyOble omuOKku (HampuMep, ykaszaja, 4TO KHUCIOPOJ — 3TO
HCXOJ/IHOE BEILIECTBO).

Ounenka «2»:

« CyTh mpoliecca He PacKpbITa, JOMYIIEHbBI MHOKECTBEHHbIE TPYObIe OIINOKH,
MCKa)KaIoIMe HAYYHYIO0 KapTUHY.

Ocobennocmu oyeHusanus 1ab0pamopHsvix pabom u npoeKmos

3nech 100aBIAIOTCS ceU(pUIECKUE KPUTEPUU:

e YMeHHe cJ1e10BaTh MHCTPYKIMH.

o [IpaBUIBHOCTH NPOBEACHUA HAOIIOIEHNH WJIN ONBITOB.

o AKKYpPaTHOCTb 0(pOpMJICHHUSI PUCYHKOB, €XeM, Ta0JIHII.

« KauecTBOo hopMyIMpPOBKHM BBIBOIOB (BBIBOJ JIOJXKEH COOTBETCTBOBATH LIENU
paboOTHI U MOTYUYEHHBIM PE3YyJbTaTaM).

« ColJ1ro1eHre MPAaBUJI TEXHUKHU 0€30MaCHOCTH.
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