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1. HOACHUTEJBHASA 3AIINCKA

1.1. IlepeyeHb HOPMATUBHBIX JOKYMEHTOB, HCIOJIb3yeMbIX /1JI5l COCTABJIEHUSA
paboueil mporpamMmBbli.

Pa6ouas mporpamma o 61o10run 11 CpeAHEN MIKOJIbl COCTaB/IeHa HA OCHOBE:
1. denepanvHoOro 3aK0Ha «O6 006pazoBanuu B POy Ne 273-03 ot 29.12.2012r.

1. ®enepanbHOrO rocy1apCTBEHHOIO 00pPa30BATEILHOIO CTaHAAPTA CPEIHErO OOILEro
o0Opa3oBaHMsl, yTBEPKICHHOTO MTpUKa3oM MuHUCTEpPCTBA 00pa3oBaHus U Hayku PD
ot 17.05.2012 1. Ne 413 (¢ u3m. ot 29.12.2014r, 31.12.2015r1, 29.06.2017T)

2. TlocranoBieHus I'JaBHOroO rocynapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoi
®enepanuu ot 29.12.2010r Ne 189 (B pen. ot 25.12.20131 No72) «O6 yTBepKIaeHUU
Canllun 2.4.2.2821-10 «CaHuTapHO-3MUJACMUOJIOTHYECKHE TpeOOBaHUS K
YCJIOBUSIM M OpraHu3alMyd OOy4YeHHs B 00IIC0Opa30BaTEIbHBIX YUPEKIACHUAX» (C
u3M. ot 24.11.2015r Ne 81)

3. denmepasbHOTO TIEpEUYHS YYCOHUKOB, PEKOMEHIOBAHHBIX K HCIIOJIB30BAHUIO TIPH
peanu3alyMyd HMMEIOUIMX TOCYJAPCTBEHHYIO aKKpEeIUTAalHI0 00pa30BaTelIbHbBIX
OporpaMM HayajibHOrO OOIIEr0, OCHOBHOTO OOILEro, CpeJHEero oOIero
oOpa3oBaHusl, YTBEPXKIACHHOTO NpHKazoM MuHuctepcTtBa mnpocsemieHuss PD or
28.12.2018r Ne 345 (c u3m. o1 22.11.2019r Ne 632)

4. OcHOBHOM 00111€00pa30BaTEILHON MPOrpaMMbl CPEIHET0 O0O0IIero oO0pa3oBaHUs
I'bOY COHI Ne 1 ¢.O6mapoBka.

5. Tlonoxenus o paboueil mporpaMmMme 1o npeaMery (Kypcey), pazpadorannoro B 'bOY
COMHI Ne 1 ¢.O6mapoBka

6. Yue6noro mnana ['bOY COUI Ne 1 ¢. O6mapoBka

1.2.1leau u 3aa4M NPENOJABAHMUS € YUYETOM ClieU(PUKHU YUeOHOro nmpeamera

Henn:

®OCBOCHHE 3HAHUU O OUOJOTUYECKUX CHUCTeMaxX (OpraHusM, BHUJ, SKOCHCTEMA);
UCTOPUM Pa3BUTHUSI COBPEMEHHBIX MPEIACTABUTENECH O >KMUBOM MNPUPOAE; BbLAAIOIINXCS
OTKPBITUAX B OMOJOTMYECKOW HayKe; POJU OMOJIOTMYECKOW HAayKu B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUPA; METOJIaX HAYYHOTO TTO3HAHMS;

®OBJIAJICHUE YMEHUSMHU OOOCHOBBIBATH MECTO M POJIb OMOJOTUYECKUX 3HAHUU B
MPAKTUYECKON JEATEbHOCTU JIIO/ICH, pa3BUTUM COBPEMEHHBIX TEXHOJOTHM; TPOBOJUTH
HAOII0JICHUs 32 YIKOHOMHUYECKOM C IEJbI0 UX OMHCAHUSI U BBISABJICHUS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX HM3MEPEHUI; HaXOIWTh W aHAJU3UPOBaTh HMHGOPMAIUIO O JKHUBBIX
00BEKTaX.

®pa3BUTHE TO3HABATEIBLHBIX MHTEPECOB, HWHTE/UICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B MPOIECC U3YUCHHS BBIIAIOIIMXCSA JOCTHKCHUNM OMOJIOTHH, BOIIEAIINX B
OOIIIEYeIOBEUECKYI0 KYJIbTYpPY; CIOXHBIX ¥ TMPOTHBOPEYUBBIX TMyTeH pa3BUTHS
COBPEMEHHBIX HAyUYHBIX B3IJISJ0B, WEH, TEOPUH, KOHUEMLHMA, Pa3IMYHbIX TUNOTE3 (O



CYITHOCTH W TIPOUCXOXICHUH JKU3HU, YEJIOBEKa) B XOJe pabdOThl C pPa3IMYHBIMU
HMCTOYHUKAMU WH(POPMAITUH;

®BOCIMTAHUEC YOEKJICHHOCTH B BO3MOXHOCTH IIO3HAHHUS IKHUBOW TPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHS K MPHUPOTHON cpejie, COOCTBEHHOMY 3/I0POBBIO;
YBKEHHS K MHCHUIO OIIIIOHEHTA TP 00CYKICHUN OMOJIOTUYECKUX MPOOIIeM;

®1ICII0JIb30BaHUE TPUOOPETEHHBIX 3HAHUN M YMCHHUU B TIOBCEAHCBHOM JKU3HU IS
OLIEHKM TIOCJEICTBHIA CBOCH JIEATEIBPHOCTH IO OTHOUICHHIO K OKpYXKammeh cpene,
3I0POBBIO APYTHX JIFOJAEH U COOCTBEHHOMY 37I0pPOBBIO; OOOCHOBAHHS M COOJIIOICHUS] MEP
npo(UIaKTUKH 3a00JIEBaHUH, IIPABUJI IIOBEJCHUS B IIPUPOJIC.

3anaun, pemaemblie B npouecce 00y4eHusi 0MOJI0TUM B HIKOJIE:

e(popMHpOBaHME  €CTECTBEHHOHAyYHOI'O  MMPOBO33PEHMS, OCHOBAaHHOIO  Ha
NOHMMAaHUHU B3aMMOCBS3H 3JIEMEHTOB KUBOW U HEXHUBOM MPHUPOJABI, OCO3HAHUM YEJIOBEKa
KaK 4YacCTH MPUPOABI, IPOJTYKTa 3BOJIOLUHU )KUBOW IPUPOIBI;

e hopMHupOBaHUE IKOJOTUYECKOTO MBIILIICHUS U HABBIKOB 3/I0POBOTO 00pasa KHU3HU
Ha OCHOBE YMEJIOT0 BIaICHUS CIIOCOOaMH CaMOOPTaHU3AINN KU3HEACITEIbHOCTH;

®IIPHOOPETEHNE OIBITa Pa3HOOOPA3HON MPAKTUYECKOW JEATEIBHOCTH, OIBITa
NO3HAHMSI U CAMOTIO3HAHHUS B ITPOLIECCE U3YyUEHUS OKPYKAIOIIETO MUPa;

®BOCIIUTAaHUE TPAXKJAHCKOM OTBETCTBEHHOCTHM M IPAaBOBOTO CaMOCO3HAaHUS,
CaMOCTOSITEJIbBHOCTH M MHUIIMATUBHOCTH YYalllUXCsl Yepe3 BKIIOUEHUE UX B MO3UTHUBHYIO
CO3UIATEIIBHYIO SKOJIOTHUECKYIO JACSITEIbHOCTD;

®CO3JaHNE YCIOBUH IS BO3MOKHOCTH OCO3HAHHOTO BBIOOpa WHAMBHAYAIbHOMN
00pa3oBaTeNbHON TPAEKTOPUHU, CHOCOOCTBYIOLIEH MOCIENyOmEMY NpohecCHOHATbHOMY
CaMOOMPEICTICHUIO, B COOTBETCTBUU C WHANBUAYyAIbHBIMH WHTEpecaMu peOeHKa W
HOTPEOHOCTSIMU PErvoHa.

1.3.00mas xapakrepucTuka yu4e0HOro npeamera.

B cucreme ecrecTBEeHHO-HayYHOTO 00pa3oBaHusl OMOJIOTUS KaK y4eOHbIN TPeMET
3aHUMAET BaXXHOE MECTO B (DOPMHUPOBAHUN: HAYYHOU KApTUHBI MUPA; QYHKIIMOHATHHOM
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl TOBCEAHEBHOM KM3HU; HaBBIKOB 3JJ0POBOTO U
0e30macHOro J1J1sl 4YeJIOBEeKa M OKpYKaroIIeil cpeibl 00pas3a )KU3HU; IKOJIOTUYECKOTO
CO3HAHMS; ICHHOCTHOT'O OTHOIIIEHHUSI K dKUBOU MPUPOJIEC U YEJIOBEKY; COOCTBEHHOM
MO3UIIMY IO OTHOIIEHUIO K OHMoornuecko nHhopMaluu, mojryqaeMoi u3 pasHbix
HMCTOYHUKOB. M3ydueHnne OMonoruu co3naet yciaoBus st POpMUPOBAHUS y O0ydarOLTUXCS
HMHTEIJIEKTYJIbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX U MH()OPMALIMOHHBIX
KOMITETEHIINM.

N3yuenue kypca «bHoJIOTHS» B CTAPIIEH IIKOJIE HAIPABIIEHHO HA
pELICHUE CIEYIONINX 3424
1) popmupoBanme cucTeMbl OMOJIOTHUECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-
HAY4YHOU KapTUHBI MUDA;
2) pa3BUTHE JIMYHOCTH O0YUAIOIINUXCS, UX UHTEIICKTyaJIbHOE U
HPaBCTBEHHOE COBEPIIICHCTBOBAaHKE, POPMUPOBAHHUE Y HUX TYMAHUCTUICCKUX
OTHOIIECHUH U KOJIOTHUECKH 11eJIeCO00Pa3HOTo MOBEJACHUS B OBITY U TPYIOBOU
NeATEIIbHOCTH;



3) BbIpaOOTKY MOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OUOJIOTHH, A TAKXKe
dbopMHupOBaHUE OTHOIIEHHUS K OMOJIOTHH KaK BO3MOKHON 00JacTH Oy ymen
IPAKTUYECKOH EATEIbHOCTH.
esan 6nonoruueckoro o0pazoBaHus B CTapliel 1Ko (POPMYIUPYIOTCS Ha HECKOIBKUX
YPOBHSX: I100aJIbBHOM, METAIIPEIMETHOM, TMYHOCTHOM M MPEAMETHOM, Ha YPOBHE
TpeOOBaHMI K pe3ysbTaTaM OCBOEHUS COJIEPKaHUs MIPEIMETHBIX IPOTrpamMM.
['moOanbHbIE 1EIM OHOJIOTrMYECKOro 00pa30BaHUs SIBJISIFOTCS OOIIUMU Il OCHOBHOM U
CTapUICH IIKOJIBI U OIPEIEIISIIOTCS COLMAIbHBIMU TPEOOBAHUSAMHU, B TOM YUCIIE
M3MEHEHUEM COLMATIbHON CUTYallul Pa3BUTHsI — POCTOM MH(POPMAIIMOHHBIX NEPETPY30K,
M3MEHEHUEM XapaKTepa U CIOCOO0B OOIIEHUS U COITMATBHBIX B3aUMOICHCTBUN (00 BEMBI
¥ CHIOCOOBI MOTYYeHHsI MH(POPMAIIMK MTOPOKAAIOT Psii OCOOEHHOCTEH pa3BUTHS
COBPEMEHHBIX N0JIpocTKOB). Harbonee npoAyKTUBHBIMU JIs1 PELICHHMS 3a7a4 Pa3BUTH
MTOAPOCTKA SIBJIAFOTCS] COLIMOMOPAJIbHASI U HHTEJUIEKTyaJIbHASI B3POCIIOCTb.
[TomuMo 3TOTO, TIIOOANTBHBIC TIETH (OPMYITHPYIOTCS ¢ YIETOM
paccMOTpeHHUs OMOJIOrMYECKOro 00pa3oBaHus KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHuUs B
LIEJIOM, TIOATOMY OHU SIBJISIFOTCS] HanOoJiee OOIIMMU U COLIMATIBHO 3HAYMMBIMH.
C yuéToM BbIIIEHA3BaHHBIX MOJX0A0B [NIOOATBHBIMU LIEAIMHU OUOJIOTUYECKOTO
o0pa30BaHUsI SIBJISIOTCSL:
— coupau3anus oOy4Jarluxcs Kak BXOXKJACHUE B MUDP KYJIbTYPbl U COLIUATIBHBIX
OTHOIIIEHUH, 00ECIeUnBaOIee BKIIOUEHUE YUAIUXCSl B TY WM UHYIO TPYIITY JTU00
OOLIHOCTh — HOCUTEIA €€ HOPM, LICHHOCTEH, OpUEHTAIINI, OCBaUBAaEMBIX B IIPOLIECCE
3HaKOMCTBA C MUPOM >KMBOW TIPUPO/IBI,
— NpuodIIeHNe K I03HABATENBHON KYJIbTYypE KaK CUCTEME NTO3HABATEIbHBIX (HAYUYHbIX )
LIEHHOCTEH, HAKOTJIEHHBIX 00IIECTBOM B cpepe OMOIOrnuecKO HaAyKH.
[TomuMmo 3TOrO0, OMOTOrHYECKOEe 00PAa30BAHKE HA CTAPIIECH CTYIIEHU
MPU3BaHO 00ECTIEUNTD:
— OPHUEHTALMIO B CUCTEME 3THUYECKUX HOPM M LIEHHOCTEH OTHOCUTEIBLHO METOJIOB,
pE3yNbTaTOB U TOCTHXKEHUI COBPEMEHHON OMOJIOTUYECKON HAYKU;
— pa3BUTHeE NI03HABATENIbHBIX KAYECTB JINYHOCTH, B TOM YHCJIE IO3HABATEIbHBIX
MHTEPECOB K U3yYEHUIO OOLIMX OMOJIOTrMYEeCKMX 3aKOHOMEPHOCTEH U caMOMy MpoIieccy
HAy4YHOTO MMO3HAHUS;
— OBJIa/IeHHe yueOHO-103HAaBAaTEIbHBIMU U LIEHHOCTHO-
CMBICJIOBBIMU KOMIIETEHTHOCTSIMH JIJIs1 JOPMUPOBAHUS TIO3HABATEILHOM U
HPAaBCTBEHHOM KYJIbTYpbl, HAYYHOTO MHUPOBO33PEHUS, a TAK)KE METOJ0JIOTUEH
OMOJIOTUYECKOT0 SKCIEPUMEHTA U AJIEMEHTaApPHBIMUA METOAAMHU OUOJIOTUYECKUX
HCCIICIOBAHMI;
— (popMupoBaHHe 3KOJIOTMUECKOTO CO3HAHMS, LIECHHOCTHOTO OTHOLIEHUS K KUBOM
OPUPOJE U YETOBEKY.
1.4.MecTo npeaMera B y4eOHOM ILJIaHe.
Pabouas nporpamma coctaniena Ha ocHoBe @I'OC, buonorusi. ba3obiii ypoBenb. 10—
11 knaccel. Paboueit nporpammsl k tuaun Y MK B. B. Ilaceunuka : yueGHo-
Metoauueckoe mocooue / B. B. Ilaceunuk. — M. : [Ipoda, 2017., MOTHOCTHIO
oTpaxarouien coaepxanue [IpumepHoi mporpamMsl ¢ JOMOJTHEHUSIMU, HE
MPEBBILIAIOIIMMH TPEOOBaHUS K YPOBHIO MOJITOTOBKU O0YYaIOIIUXCS.
CornacHo nerictByromeMmy bazucHomy ydeOHOMY T1aHy pabodast mporpamma juist 10
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- 11 xmaccoB npegycMarpuBaeT 00ydeHue Ouonoruu B 00bemMe 2 4aca B HEJIEIIO.

B cootBercTBum ¢ yueOnpM tranoMm ['BOY COIIl Ne 1 ¢.O6mapoBka Ha M3ydeHHE
ouosioruu B 10 kmacce orBoauTcss 1 yac B Hemento, 34 vaca B roj, IO 0Oa3uCHOMY
yueOHOMy miany B 10 kimacce — 1 yac B Henenro (34 yaca).

1.5.00mas xapakrepucTuKa NMpouecca u3y4eHus nmpeamera.

[Ipennaraemasi mporpamMma sIBISICTCS JIOTHUECKUM MPOAOKEHUEM MPOrPaMMBbI 10
ouosioruu cpeaneit mkoisl (10-11 kmaccer), paspadorannoit B. B. Ilaceunuxom, B. M.
[Takynoou, B. B. Jlartommmusiv, P. JI. MameM. ba3oBbiii ypOBEHb CTaHAapTa
OpUEHTHpOBaH Ha (GOpMHpOBaHHE OOIIEH OMOJIOTMYECKOW TIPAaMOTHOCTH M HAyYHOTO
MUpoBO33peHus obydaronuxcs. Kypc «OOmas Owonorus» 3aBepiiaeT HW3yYCHHE
Owonmornu B  00mIe0Opa3oBaTeNbHBIX  yupekaeHusx. OnHa mnpusBaHa 0000MUTH
OMOJIOTUYECKUE 3HAHWS, WMEIONIMECS Y YYalluxcs, yriayOWmB WX J0 TOHWUMaHHS
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, COBPEMEHHBIX TEOPUM, KOHIICTIIINIA U YUCHUH, a TaKKe
MOKa3aTh MPUKIAJHOE 3HAUYCHUE OUOJIOTHUH.

PabGouass mporpamma coxpaHseT TpaJUIMU Y4eOHOrOo MpeaMeTra M BMECTE C TEM
MOJIHOCTBIO OTPAXKAET OCHOBHBIC UJIEH U MPEIMETHBIE TEMbI CTaHIapTa O0Opa30BaHUS IO
OMOJIOTHH, TIPEJCTABIAS €r0 Pa3BEPHYTHIA BApUAHT C KPATKUM PACKPBITHEM Pa3JeioB U
IPEIMETHBIX TEM, BKJIIOYash PEKOMEHIYEMbI MepedyeHb JaOOpaTOPHBIX U MPAKTUYECKHUX
pabor.

Copnepsxanue mporpamMmmbl cOPMHPOBAHO HAa OCHOBE IMPHUHIIUAIIOB: COOTBETCTBUS
oOpazoBaHusi TMOTPEOHOCTSM  OOIIECTBAa; ydeTa E€IUHCTBA  COJAEpP)KATEIbHOU U
MPOIECCYyaTbHON CTOPOH OOYyYEHUS; CTPYKTYPHOTO €IMHCTBA COJEpKaHMUs O0Opa3oBaHUs
Ha pa3HbIX YPOBHIX €ro (HOpMUPOBAHUS.

B kypce BaxHoe MecTO OTBOAUTCA (HOPMUPOBAHUIO €CTECTBEHHOHAYYHOTO
MUPOBO33PEHUS U IKOJIOTUYECKON KyIbTypbl ydammxcs. IMEHHO MO3TOMYy, Hapsay C
OCBOEHHEM OOIICOMOIOTMYECKUX TEOPUM, U3YUYEHHEM CTPOCHHUSI OMOJOTMUYECKUX CUCTEM
Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX OMOJIOTHYECKHUX MPOIIECCOB, B MPOTPAMME yICJICHO
CEephE3HOE BHUMAHWE BO3MOXKHOCTH  MCIIOJIb30BaHUSl  TMOJYYCHHBIX 3HAHUU B
MOBCEIHEBHOM )KU3HU [IJIs1 PEUIEHUS MPUKIAJIHBIX 3a/1a4.

[Iporpamma BKJIIOYAET BCE OCHOBHBIE pa3lielibl U TEMbl, U3ydyaeMble B CpeaHEH
0011e00pa3oBaTeNbHON MIKOJIE, MPEeIyCMaTPUBACT U3YUEHUE YYAIIMMHUCS TEOPETUUECKHUX
U TPUKIAIHBIX OCHOB Oumosiormu. B Hel Hanum oTpakeHue NpoOJIeMbl, CTOAIIUE B
HACTOSIIIIEe BpeMs Tepesl OMOJIOTMYECKOW HAyKOH, pellleHHe KOTOPHIX HAmpaBlIEHO Ha
COXpaHEHUE MPUPOJIbI U 3I0POBBS YEITOBEKA.

Jlns npuoOpeTeHusi MPAKTUYECKUX HABBIKOB M TOBBIIICHUS YPOBHS 3HAHUU
MPOTPaMMOM TMpeTyCMaTPUBACTCS BBINOJHEHUE psfa Ja0OpaTOPHBIX U MPAKTHUYECKUX
paboT.

Pabouas mporpamMma opueHTHpPOBaHA Ha UCIIOJIb30BaHUE YUCOHUKA:

B.B. Ilaceunux A.A. Kamenckuti, A.M.Pyoyos«buonocus. 10 knaccy Yueonux ons
obweobpazosamenvrulx yupedcoenui. — M.: Ilpoceewenue, 2019.-224c.;B.B. [laceunux
A.A. Kamenckuii, A.M.Pyboyos«buonocus. 11 kraccy YuebHuk 011 obueobpazosamenbHblx
yupeaxcoernuu. — M. Ilpoceewenue, 2020.-272c



1.6.000cHoBanue Boi0opa YMK, Ha 0CHOBe KOTOPOro BeeTcs NMpenojaBanue
npeaMera.

B cootBetrcTBUM ¢ DenepanbHbiM 3akoHOM «O06 oOpazoBanuu B PD» ocHOBHOM 3anaueit
I'BOY COLI Ne 1 ¢.O6mapoBka sIBJISETCS: OCYIIECTBICHHE 1IeJICHAIIPABICHHOTO
npoliecca BOCIIUTaHUs U 00ydeHus TpaxkaaH PO B mHTepecax ydauuxcsi ¥ X poauTenei,
o0111ecTBa, TOCYAapCTBA, COMPOBOKIAAIOMIETOCS JOCTHKEHUEM 00yUYaOIUMHUCS
YCTaHOBJICHHBIX TpeOOBaHUH (eepaqbHOTO KOMIIOHEHTA TOCYIapPCTBEHHOTO
oOpazoBarenbHOTO cTanaapra. OdecrnedyeHrne equHCTBa 00pa30BaTEeIbHOIO MPOCTPAHCTBA,
IPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTeNIbHBIX MPOrPaMM HayaIbHOTO OOIIETO,
OCHOBHOTO 0O0IIIET0, CPEHETO (ITOJIHOT0) 00pazoBanus. B mensx peanuszanuu JaHHON
3agaun OY BeIOpaHa J1s cocTaBieHus paboueii mporpamMmMbiebruonorus. ba3obrit
ypoBeHb. 10—11 knaccel. Paboueit nporpammsl k tuaun Y MK B. B. Tlaceunuka :
yaeOHo-MeTonueckoe nocodue / B. B. [Taceunuk. — M. : [Ilpoda, 2017.

HNannass mnporpamma umeer rpud «CootBerctByeT @DPI'OC», cocraBieHa Ha
OCHOBaHUHU MPUMEPHBIX MporpamM. J[Jid peanusaiuu CoepKaHusl MPOrpaMMbl UMEETCS
y4eOHO—METOJUYECKUA KOMIUIEKC JUIsl ydamuxcss W yuutens. llpemojaBanue
OCYULIECTBJISIETCS B CIELHAIM3UPOBAHHOM KaOuHeTe Ouosiornn. Ha ypokax Ouonoruu
npuMeHsiercs  o0OpyJoBaHME  ILIEHTpa  OOpa30BaHWsA  E€CTECTBEHHO-HAy4YHOH W
TEXHOJIOTMYECKOMN HaNpaBICHHOCTH « Touka pocTay.

2. JIMYHOCTHBIE, METAIIPEJMETHBIE U IIPEJJMETHBIE PE3YJIbTATbI
OCBOEHUSA YYEBHOTI'O ITIPEIMETA.

PesyabTarhl udyyenus npeamera «buosorus»

B pesynbraTe ocBOEHUS IPEeIMETHOrO COIEpKaHUs Kypca OMoJIoTHs Y 00yJaronmxcs
npeanosaraeTcsigpopmuposanue yHu8epcanibHovlX y4eonwvix oOeiicmeuil (PEryasiTUBHBIX,
MO3HABATEJIbHBIX, KOMMYHUKATUBHBIX, TUYHOCTHBIX):

PeryasituBHbIe:

¢ YMEHHE TJIAHUPOBATH MOCIEA0BATEILHOCTh ACUCTBUM AJIS TOCTHXKEHUS KaKOU-JIn00
LETIY;

e« YMEHHE pelaTh 3aJayd, OTBETOM JUIsi KOTOPBIX SIBJISIETCA  OIMCAHHE
MOCJIEIOBATEIbHOCTH JIEMCTBUI Ha €CTECTBEHHBIX U (POPMAJIbHBIX SA3bIKAX;

¢ YMEHHE BHOCUTH HEOOXOAMMBIC JONOJHEHUS M HM3MEHEHMs] B IJIaH M CIOCO0
JEeHCTBUS B CIy4yae pacXoKIACHHs HaualbHOIO IJlaHa (MM 3TaJoHa), peaIbHOTO JeHCTBUS
Y €ro pe3yJbTara;

* YMEHHE UCIOJIB30BATh PA3JIMYHBIE CPEACTBA CAMOKOHTPOJIA.

Ilo3HaBaTe/bHBIE:

e YMEHHE BBIICNATH, HAa3bIBaTh, UYHUTaTh, OIMUCHIBATH OOBEKTHl  peajJbHOU
JICUCTBUTEIILHOCTH,;

e yMEHUE OOBACHATH B3aMMOCBS3b IEPBOHAYAIBHBIX TMOHATHI U OOBEKTOB C
peaIbHOMN AEHCTBUTEIBHOCTBIO;



¢ YMEHHE CO3/1aBaTh WH(GOPMAIMOHHBIE MOJEIN OOBEKTOB, SIBJCHUM, MPOIIECCOB U3
pa3HbIX o0JacTel 3HaHWH Ha €CTeCTBEHHOM, (DOPMAaTU30BaHHOM U (HOPMaTIbHOM SI3bIKAX;

e YMEHHUE BBIACNATH WH(POPMAIMOHHBIN AacleKT 3a/lauyd, OIEepPHpOBATh NAHHBIMH,
MCIIOJIb30BaTh MOJIEIb PEIICHNUS 33/1a4H;

o OpMHUPOBaHNE CUCTEMHOT'O MBILIUICHUS;

o hopMHUpOBaHHE OOBEKTHO-OPUEHTUPOBAHHOTO MBIIIIJICHUS;

o hopmupoBaHue (HOpPMaTbHOTO MBIIUIEHUS — CIIOCOOHOCTh NMPUMEHATH JIOTHKY IMPH
peneHnH HHGOPMAIIMOHHBIX 33]1ay;

. @OpMHpOBaHHe KPpUTHYCCKOI'O  MBINIJIICHUA  — CIIOCOOHOCTh YCTaHaBJIMBATb
IMPOTHUBOPCHUC, T.C. HCCOOTBCTCTBUC MCIKAY KCIACMBIM U HeﬁCTBHTeHBHBIM.
KOMMyHl/IKaTI/IBHI)Ie:

¢ YMEHHUE ONPEAEISATh HAanOOJee palMOHAIBHYIO MOCJIEI0BATEIbHOCTh JEHCTBUN 1O
KOJUIEKTUBHOMY BBIIIOJIHEHUIO y4eOHOM 3a7a4uH;

¢ YMEHUE CAMOCTOSITEIBHO OLIEHUBATH CBOKO JIESTEIBHOCTh U JEATEIBHOCTh YJICHOB
KOJUIEKTUBA;

¢ YMEHHE UCIIOIb30BaTh MOHOJOT U AUAJIOT JJISl BBIPAKEHHS U 1I0KA3aTEIbCTBA CBOEH
TOYKUA 3PEHUS, TOJIEPAHTHOCTH, TEPIHUMOCTH K 4Yy>KOMY MHEHHUIO, K MPOTUBOPECUYMBOMU
uHbopMaIuy;

o hopMupoBaHre yMEHUN BBIOOpA, TOCTPOCHUS M HCIOIB30BAHUSA aJCKBATHOU
MH(POPMAIIMOHHON MOJIENH ISl Nepeaud CBOMX MBICIEH CpPEICTBAMU €CTECTBEHHBIX U
(hOopMabHBIX SI3LIKOB B COOTBETCTBUU C 33Ja4aMH U YCJIOBUSIMU KOMMYHUKAIINH;

¢ YMEHHUE UCIOJIb30BaTh HH(POPMALIMIO C YYETOM 3THUECKUX U TPABOBBIX HOPM;

o hopMuUpOBaHHE YMEHUI HCIOJb30BAHUSA HMPOHUU, CAMOMPOHMH M IOMOpa B
npolecce OOIIEeHHUS.

JIMYHOCTHBIE:

o (hopMUpOBaHKE TOHATUS CBSI3M PA3IUYHBIX SBJICHHUN, MPOLECCOB, OOBEKTOB C
MH()OPMAITMOHHON JeSTENBHOCTHIO YEJIOBEKA;

o (hopMUpPOBaHKE KPUTUUYECKOTO OTHOIIECHUS K MHPOpMaLUU U U30MPaTEIbHOCTU €€
BOCIIPUATHS;

e YBAKEHUSI K MH(POPMAIIUM O YACTHOW >KM3HU M WH(OOPMAIMOHHBIM pe3yJbTaTaM
NEATEIBbHOCTH IPYTUX JIFOJIEH;

¢ OCHOB MPABOBOM KYJIBTYPhI B 00JaCTH UCIIOIb30BAHUS HH(POPMAIINH;

o GOpMUpOBaHHE  HABBIKOB  CO3MaHMSI U TOMJACPKKU  WHIUBUIYATbHOU
UHGOPMAITMOHHOW  Cpelbl, HAaBBIKOB OOECMEYEHUs 3alUThl 3HAYMMOW JUYHOU
uHpopmanuu, QopMupoBaHHE UYYBCTBA OTBETCTBEHHOCTHM 3a KayeCTBO JIMYHOMU
MH(}OPMALTMOHHOW CpeAbL;

o hopMUpOBaHHE  yMEHHUS  OCYIIECTBISTH  COBMECTHYIO  MH(GOPMAIMOHHYIO
NEeSATEIBHOCTD, B YACTHOCTH, MPHU BBITIOJHEHUHN YUYE€OHBIX 3a/IaHUid, B TOM YHCIIE€ TPOEKTOB.

Ot YY1 103BOJSIIOT JOCTUTATh NPEOMEmHbIX, MEMANPEOMEMHbIX U TUYHOCHHBIX
pe3ynomamoeg:

JIuunocmmuoie pe3yibmamot 0OCBOECHUS OUOJIOTHUH:

1) 3HaHHME OCHOBHBIX MPHUHIMIIOB W MPaBWJI OTHOIICHUS K >KUBOUW MPUPOJIE, OCHOB
3JI0pPOBOT0 00pasa KU3HU U 37J0pOBhecOeperaronux TeXHOJIOTHil;

2) pean3aiysl YCTAaHOBOK 37I0pOBOT0 00pa3a jKH3HU;



3) cOopMHPOBAHHOCTH TIO3HABATEIBHBIX MHTEPECOB M MOTHBOB, HAIPABICHHBIX HA
W3y4YCHHE SKUBOM TPUPOIBI, HMHTEJUIEKTYalbHBIX YMEHUH (JIOKa3blBaTh, CTPOUTH
pacCykJieHUs, aHaJIM3UPOBaTh, CPAaBHUBATH, JENaThb BBIBOJALI W Jp.); ICTETUYECKOIO
OTHOULIEHUS K )KUBBIM OObEKTaM.

Memanpeomemmuwie pe3yivmamapl OCBOCHUS OMOJIOTUU:

1) oBiajicHHE COCTABJIAIONIUMH HCCIICAOBATCILCKOM W TMPOEKTHOW JEATEIBHOCTH,
BKJIIOYAsl YMEHHUS BHJIETb MPOOJEMY, CTaBUTh BOIPOCHI, BBIIBUIAaTh T'HIIOTE3bI, JaBaTh
onpeneneHus] MOHATUAM, KiacCUu(PUIMpoBaTh, HaAOII0AATh, MPOBOAUTH SKCIEPUMEHTHI,
JieaTh BBIBOJBI U 3aKIIOYEHUS, CTPYKTYpPHUpPOBAThH Marepuan, OObSICHSTh, J10KAa3bIBaTh,
3aIUIIATh CBOU HJICH;

2) ymMmeHHE paboTaTh C pa3HBIMH HMCTOYHUKAMHU OHOJOTHYECKOW WH(POPMAINU:
HAXOJUTh OMOJIOTHUYECKYI0 MH(POPMAIMIO B Pa3IMYHBIX UCTOYHHKAX (TEKCTE yueOHHKA,
HAyYHO-TIOMYJISIPHOM ~ JIUTEparype, OHOJOTMYECKHX CJIOBapsiX W  CHPaBOYHHKAX),
aHAJIM3UPOBATh M OLEHUBATH MH(POPMAIUIO, PeoOpa3oBhIBaTh HHPOPMAIHIO U3 OJIHOM
opmBI B IpYTyIO;

3) crmocoOHOCTh BBIOUPATH IEJICBBIC H CMBICIOBBIC YCTAHOBKU B CBOUX JICHCTBUSIX H
MOCTYNKaX 110 OTHOLLIEHUIO K KUBOU MPUPOJE, 310POBBIO, CBOEMY U OKPY’KaIOIIUX;

4) yMeHHE aJeKBAaTHO HCIOJb30BaTh pEYEBBIE CPEJICTBA JJS JUCKYCCUU U
apryMEHTallMu CBOEH IO3ULIMU, CPAaBHMBATH pa3Hble TOUKU 3PEHMSI, apryMEHTHPOBATh
CBOIO TOYKY 3p€HHUs1, OTCTauBaTh CBOIO MO3ULIUIO.

Ilpeomemmnuie pe3ynvmamupl 0OCBOCHUS OMOIOTHH:

1. B no3naBaTenpHOM (MHTEUIEKTYyaJIBHOM) cdepe:

* BBIJICJICHUE CYIIECTBEHHBIX MMPU3HAKOB OMOJIOTHUECKUX OOBEKTOB (OTIMYUTEIBHBIX
MPU3HAKOB KUBBIX OPTaHU3MOB; KJIETOK W OPTaHW3MOB PACTEHHM, JKUBOTHBIX, TPUOOB H
OakTepuii, opraHu3Ma 4elOBEeKa; BHUJIOB, PKOCHUCTEM; Ouocdepnl) U mpoieccoB (0OMeH
BEIIECTB U MPEBpALICHUE SHEPTUH, UTAHUE, JIbIXaHUE, BBIJCICHNUE, TPAHCIOPT BEILECTB,
pOCT, pa3BUTHE, PA3MHOXKEHHUE, PErYJISUS KUZHEACITEIbHOCTH OpraHU3Ma; KpyroBOpOT
BEIIECTB U MPEBPALICHUE SHEPTUU B SKOCUCTEMAX);

* NpHUBEJCHHWE  JOKa3aTeNbCTB  (apryMeHTauMsl)  pOJCTBAa  4YeJoBeKa  C
MJIEKOTIUTAIOIIUMH  JKUBOTHBIMU; B3aUMOCBSI3M UYEJIOBEKAa U OKpYXKaloIlel Ccpelibl;
3aBHCHUMOCTH 3JI0POBbSI YEJIOBEKAa OT COCTOSIHMSI OKpY’Karolled cpejibl; HEOOXOAUMOCTH
3alMTBl  OKpYXalolend cpenpl; CoOMoJeHUus Mep Npo(UIAKTHUKU  3a00JIeBaHUIA,
BBI3BIBACMBIX  PACTCHHSIMH, JKUBOTHBIMH, OakTepusiMu, TrpuOaMd U BUpycamH,
TpaBMatu3ma, crpeccoB, BUY-uHdexuuu, BpenHbIX MNPUBBIYEK, HAPYIICHHUS OCAHKH,
3peHus, ciyxa, HHPEKIIMOHHBIX U IPOCTYIHBIX 3a00JIeBaHUIA;

* KaccuuKanus — OMpeAesieHue MPUHAIICKHOCTH OHUOJIOTUYECKUX OOBEKTOB K
OTIpeIeTICHHON CUCTEeMATHYECKOM TPyTITIE;

* 00bsCHEHUE POJIM OMOJIOTUN B MPAKTUYECKOM JEATEIIbHOCTH JIIO/ICH; MECTa U pOJIn
4yelloBeKa B MPHUPOJE; POJCTBA, OOIIHOCTU MPOUCXOXKACHUS W HBOJIOLMU PACTEHUH U
KUBOTHBIX (Ha TIpUMEpE COIMOCTABICHUS OTACNIBHBIX TPYII); POJA PANTUYHBIX
OpraHM3MOB B JKM3HM UEJOBEKa; 3HA4YCHHs OHOJOTMYECKOro pasHooOpasus s
coxpaHeHus: 6uochepsl; MEXaHU3MOB HACJEACTBEHHOCTH U U3MEHYMBOCTHU, MPOSBICHUS
HACJICJICTBEHHBIX 3a00JICBaHUH Y YEIOBEKA, BUA000Pa30BaHUS U IPUCTIOCOOJICHHOCTH;

* pa3nMyYeHue Ha TalIMIax YacTell ¥ OpraHOUI0B KJIETKH, OPraHOB U CUCTEM OPraHoOB
YelI0OBEKa; Ha JKUBBIX O0BEKTaX M TaOIMIIaX — OPraHOB IIBETKOBOT'O PACTEHMsI, OPTaHOB U
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CUCTEM OpPraHOB >KMBOTHBIX, PACTEHUN Pa3HbIX OTAEJIOB, KUBOTHBIX OTIEJIbHBIX THUIIOB U
KJIaCCOB; HanboJee pacpOCTPAHEHHBIX PACTEHUHM M JOMAIIHUX KUBOTHBIX; ChEIOOHBIX U
AJTOBUTBIX TPUOOB; OMACHBIX JJIs1 YEJIOBEKA PaCTEHUH U )KUBOTHBIX;

* CpaBHEHHE OMOJIOTMUECKUX OOBEKTOB M MPOIIECCOB, YMEHME J€laTh BBIBOABI U
YMO3aKJIFOUE€HHUSI HA OCHOBE CPAaBHEHUS;

* BBISIBJICHUE W3MEHYMBOCTH OPraHU3MOB; IMPHUCIOCOOJIEHUN OpPraHu3MOB K Cpejie
oOuTaHMs; TUIIOB B3aMMOJEUCTBUS PAa3HBIX BUJIOB B 3KOCHUCTEME; B3aUMOCBA3EH MEXay
OCOOEHHOCTSIMHU CTPOEHHUS KIJIETOK, TKAaHEW, OPraHOB, CUCTEM OPraHOB U UX (PYHKUUAMU;

* OBJQJICHUE MeToJaMH OWOJIOTMYECKOM HayKW: HaONIOJIEHHE U OIHCAaHUE
OMOJOTHYECKUX OOBEKTOB M IMPOIIECCOB; MOCTAHOBKA OMOJIOTUYECKUX SKCIIEPUMEHTOB H
00BACHEHHE UX PE3YJIbTATOB.

2. B 11eHHOCTHO-OpPHEHTAIMOHHO cdepe:

* AaHAJIM3 U OLEHKA PA3JIMYHBIX TMIOTE3 CYIIHOCTH KU3HH, IPOUCXOKICHUE YETIOBEKA
Y BOBHHUKHOBEHUE KU3HU, TJI0OATBHBIX 3KOJOTHYECKHUX MPOOJIEM U MyTEN UX pelIeHus,
MOCJIE/ICTBUI COOCTBEHHOM IESATEIbHOCTH B OKPY’KaIOIIEH cpesie; OMOI0ru4ecKoi
UH(pOpMaIUH, TTOJIYy4aeMOM U3 pa3HbIX UCTOUHUKOB;

* OIICHKA 3TUYECKUX ACIIEKTOB HEKOTOPBIX UCCIIEI0BAHUI B 001aCTH OMOTEXHOIOTUU
(KIIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HATIPABICHHOE U3MEHEHNE T€HOMA).

B cdepe TpynoBoii nesTeNbHOCTH: OBIaICHUE YMEHUSAMH U HaBbIKAMU MIOCTAaHOBKHU
OMOJIOrMYECKUX SKCIIEPUMEHTOB U OOBSICHEHUS UX PE3YJIbTATOB.

3.COAEPKAHUE KYPCA BUOJIOTUHN
buosiorus Kak KOMILUIEKC HAYK 0 "KMBOM Npupojae

buonorus kak KOMIUIEKCHAs: HayKa, METOIbl HAYYHOT'O TTIO3HAHUSI, UCIIOJIb3YEMBIEC B
ouonoruu. Cospemennvlie Hanpasnenus 8 ouonozuu. Poib 6uosornu B popMUpOBaHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, TPAKTUYECKOE 3HAUECHHUE OMOIOTUYECKUX
3HaHUMU. buosoruyeckue cCUCTEMBI Kak peAMET U3yUEHUs] OMOJIOTHH.

CrpykTypHbIe M PYHKIHUOHAJIbHbIE OCHOBBI *KU3HU

MognekynsipHble OCHOBBI )XM3HH. Heoprannueckue BemecTna, ux
3HayeHue. OpraHudeckue BenecTna (yriieBoabl, TUMUIbI, OCTKHU, HYKJICHHOBBIE
kucinoThl, AT®) u ux 3HaueHue. buonomumepsl. /Ipyeue opeanuueckue sewyecmsa
knemku. Hanomexnonoeuu 6 buono2uu.

[uTonorus, MeToapl UUTOJIOTUH. POJIb KIIETOYHON TEOPUH B
CTaHOBJIEHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. KiieTku npokapuor
1 dykaproT. OCHOBHBIC YAaCTH U OPTAaHOUIBI KIETKH, UX (PYHKITHH.

Bupycel — HekneTounas opma Ku3HU, MEPhI TPOQUITAKTUKU
BUPYCHBIX 3a00JIeBaHUM.

JKusHenesTrenbHOCTh KeTKH. Ilimactnueckuii ooMeH. OTOCHHTE3, XEMOCHHTES.
buocuntes Oenka. DHepreTuueckuit 0OMeH. XpaHeHue, Iepeiaya U peann3aius
HacyencTBeHHOU nHpopmanuu B kietke. ['enetnueckuit kox. I'en, renom. I'enomuxa.
Bruanue napkoeennvix eewjecms Ha npoyeccul 8 Kiemke.
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Knetounsnii nuki: uarepdasa u aenenue. Muto3 u Meos, nx 3naueHrne. CoMaTudeckue
Y TIOJIOBBIE KJIETKH.

Opranusm
Opranusm — eIuHOE LETOE.
XKuznenestenbHOCTh opranusma. Perysiius GyHKUIMA opranu3ma, roMeocTas.

Pa3zmuoxxenue oprann3mMoB (Oecrnosioe u nosnosoe). Cnocobwt pazmHoiceHus
y pacmenuii u dcusomusix. IHAUBHIyaTbHOE Pa3BUTHE OpraHU3Ma
(onrorenes). [IpuunHel HapylIeHU pa3BUTHUS. PenpolyKTUBHOE 310POBbE
YeJI0BEKa; MOCJIEICTBUS BIUSIHUS aJIKOT0JIsl, HIKOTHHA, HAPKOTUYECKUX BELIECTB
Ha YMOpPHUOHAIBHOE pa3BUTHUE YenoBeKa. Kusuennvle yukavl pasuvix epynn op2aHu3Mos.

['eneTrka, METO/IbI TEHETUKU. [ '€HETUUECKAsI TEPMUHOJIOTUSI U CUMBOJIMKA. 3aKOHbI
HacnencTBeHHOCTH . Mennensa. XpoMocoMHas Teopus HacsieACTBEHHOCTU. OnpeieneHue
nosia. ClierIeHHOE C MOJIOM HaclieJOBaHUE.

I'eneTtuka yenoBeka. HaciencTBeHHble 3a00JI€BaHUS YEJIOBEKA U UX NIPEAYIPEXICHUE.
OTUYECKHE ACTIEKThI B 00JIACTU METUIIMHCKONU T€HETHKHU.

['enotun u cpena. HenacneacteenHas u3aMeHYMBOCTh. HaclieicTBeHHAss ”3MEHYUBOCTD.
Mytanuu. MyTtareHsl, UX BIUSHUE HA 3J0POBbE YETIOBEKA.

Jlomectukanus u cenekuns. MeToibl cenekuuu. buorexHonorus, €€ HanpaBiIeHUs U
NEePCHEeKTUBHI pa3Butus. buobesonacnocme.

Teopus 3BoJIOLUA

PazBuTHe 3BOMIONMOHHBIX UAEH, HBOMONMOHHAS Teopus Y. [lapBruHa. CuHTETHUYECKAs
Teopust HBOMONMH. CBUIETEIIHCTBA ABOJIOLNH KUBON MPUPOIbl. MUKPOIBOJIOUS U
MakposBosonus. Bun, ero kpurepuu. [lomynanus — sneMeHTapHas eIMHULA YBOIOLUH.
JIBIDKYIIIME CUJTBI BOJIIOIIMU, UX BIUSAHUE HA TeHOPOH nomyisuuu. HanpaBnenust
ABOJTIOLU Y.

MHoroo0pa3ue opraHu3MOB Kak pe3ysabTat 3BoJouu. [IpuHiune! kiaccuduxkanuu,
CUCTEMATHKA.
Pa3BuTue ;ku3nm Ha 3emJie

['MnoTe3bl MPOUCXOKACHUS KU3HU HA 3emiie. OCHOBHBIE 3Tallbl
ABOJIIOLIMM OPTaHUYECKOTO MUpa Ha 3eMII€.

CoBpeMeHHbIE TPEACTABIEHUS O TPOUCXOKICHUH YEJIOBEKA. DBOJIIOIUS YETIOBEKa
(anTpomorenes). JBuKylline CHIIbl aHTPONIOTeHe3a. Packl uenoBeka, X MPOUCXO0XKACHUE U
€IUHCTBO.

OpranuszMsbl U OKpYy:Kaolas cpeaa

[TpucnocoOnenust OpraHu3MoB K JIEHCTBHUIO SKOJIOTMUECKUX (PAKTOPOB.

buoreonienos. Dxocucrema. PazHoobpasue s3xocucteM. B3auMoOTHOLIIEHUS TOMYJIALIAMA
pa3HBIX BUJIOB B 3KOcHUcTeMe. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
VYcroiunBocTh M TUHaMuKa 3kocucteM. [locnencTBus BIUSHUS JeATEIbHOCTU YeloBeKa
Ha 3KocucTeMbl. CoxpaHeHre OnopazHooOpa3us Kak OCHOBA YCTOMYMBOCTH 3KOCHCTEMBI.

Crpykrypa 6uochepbl. 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHMOCHEPHI.

Kpyzosopomwi seugecma 6 buocgepe.

['moGanbHBIC aHTPOTIOTeHHBIC U3MEHEHUs B Onocdepe. [IpodaemMbl ycTOHIMBOTO

pa3BUTHSIL.
Ilepcnexmusbl pazeumusi OUOI02UYECKUX HAVK.
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IIpumepHbIii IepeyeHb J1a00PATOPHBIX U NPAKTHYECKHUX PadoT (Ha BHIOOPYYHTEJIsA):
1. Mcnonp30BaHue pa3inyHbIX METOA0B IIPU U3YUEHUH OMOJOTUYECKUX OOBEKTOB.

2. TexHuKa MUKPOCKOIIMPOBAHUS.

3. M3yueHune KIETOK paCTEHUI U JKUBOTHBIX I10J] MUKPOCKOIIOM Ha

rOTOBBIX MHUKpOIIpenapaTax U X OIHACAHHUE.

4. IlpurorosieHue, pacCMaTpUBAHKUE U ONIMCAHUE MUKPOIPENAPATOB KIETOK PACTEHUMN.
5. CpaBHEHHE CTPOEHUS KIETOK PACTEHUM, )KUBOTHBIX, TPUOOB U OaKTEpHil.

6. M3yyeHue ABMKEHUS HUTOILIA3MBI.

7. U3ydenue nna3Moausa 1 AeTUIa3MOoIn3a B KIIETKaX KOXKHUIBI JIyKa.

8. M3yuenue pepMEHTATUBHOTO PACIICTIIICHHS MIEPOKCHAA BOAOPOA B PACTUTENBHBIX U
KUBOTHBIX KJIETKAaX.

9. O6napy>xeHue 6eIKOB, YTIIEBOAOB, JHUIHUIOB C MIOMOIIBI0 KAYECTBEHHBIX PEaAKIIUA.
10. Beinenenne /JITHK.

11. M3y4yeHue KaTaauTHYECKON aKTUBHOCTH ()EPMEHTOB (HAa MPUMEPE aMUIIa3bl WK
KaTasasbl).

12. HabGnrogeHre MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa Ha

rOTOBBIX MHUKpOIIpenaparax.

13. 3y4eHue XpoMocoM Ha TOTOBBIX MUKpOIIpenaparax.

14. 3y4yeHue crtaanii Meio3a Ha TOTOBBIX MUKPOIpPEIapaTax.

15. 3y4yeHue cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIIpEIapaTax.

16. Pemienue 35ieMEeHTapHBIX 3a/1a4 110 MOJIEKYJISIPHOM OMOJIOTHH.

17. BeisiBnEeHrE NPU3HAKOB CXOACTBA 3aPOJBIIIEN YENOBEKA U IPYTUX MO3BOHOYHBIX
KUBOTHBIX KaK JI0Ka3aTEIbCTBO X POJCTBA.

18. CocraBieHne 3JIEMEHTAPHBIX CXEM CKPEIIIMBAHUA.

19. PemmieHne reseTHUeCcKuXx 3a1ad.

20. U3yuyenue pe3ysbTaToB MOHOTUOPUAHOTO U JUTHOPUIHOTO CKPEIIUBAHUS

y ApO30(HUIIBI.

21. CocTaBiieHHE U aHAJIN3 POJIOCTIOBHBIX YEJIOBEKA.

22. 3yyeHue n3MEHUYNBOCTH, TOCTPOEHUE BAPUALMOHHOIO psAJa U BapUallMOHHOM
KPHUBOM.

23. Onucanue peHorurna.

24. CpaBHeHHE BUIOB 110 MOP(OJIOTUIECKOMY KPUTEPHUIO.

25. Onucanue MpUCIocOoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOIO XapaKTepa.
26. BoIsiBIIeHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIMSHUIO PA3JIMYHBIX 3KOJIOTUYECKHUX
(bakTOpoB.

27. CpaBHEHHE aHATOMUYECKOT'O CTPOCHUS PACTEHUI Pa3HbIX MECT OOUTaHUSI.

28. Metonbl u3mMepeHus (pakTopoB cpebl OOUTaHUS.

29. 3yueHue 3KOJIOTUYECKUX aJIalTallluil 4eIoBeKa.

30. CocTaBicHHE MUIIEBHIX IIETIEH.

31. M3y4yeHune u onucaHue 3KOCUCTEM CBOE MECTHOCTH.

32. MozenupoBaHHe CTPYKTYp U MPOLIECCOB, TPOUCXOASIINX B SKOCUCTEMAX.

33. O1eHKa aHTPOMOTE€HHBIX U3MEHEHUI B IPUPO/IE.
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4. TEMATUYECKOE IINTAHUPOBAHUE

10 xkiaace

Tembl (pa3aeJibl)

KoJ-Bo yacoB

1. Beeneunue 5
2.MonexkynsipHbIi YPOBEHb 12
16

3. KneTounslii ypoBEHb

Uroro: 33 +1 4 pe3epn
11 kaace
Temsl (pa3aenl) KoJ1-Bo yacos
1.Oprann3MeHHbI YPOBEHD 10
2.1TonynAIMOHHO-BUAOBOI YPOBEHb
3.OKOCHCTEMHBIN YPOBEHB
4. BuocdepHblii ypOBEHb
Hroro: 34

13



Buabl n gopmbl KOHTPOJIA 1o Ouosoruu 10 kiaace

NgTema. KommnuectBo
yet|Komn- |J1a6 ([Ipax |9xc [K.p. JlabopaTtopHble 1 pakTHUYECKHE paboThI
Bep(BO yac |pad. [pad. |kid. [recT|( Ha3BaHUE)
Th bI
1 [Beenenu 5 2 |0 0 [ VlaGoparopHas padota 1«Mcnosnb3oBaHne pa3aundHbIX

€

METOJIOB ITPU U3YYCHUHN OMOJIOTHICCKUX O0OBEKTOB
JTaGopatopHas pabota 2
«MexXaHU3MBbI CAaMOPETYIISIITUN).

2 |Monekyn 13 2 |0 0 [2 laGoparopnas padota 3 «OOHapyxeHHe
SPHBIN JlunuaoB, yrieBo 0B, OEIKOB ¢ TOMOIIBIO
YPOBEHb KaueCTBCHHBIX PEAKITUI

1-
3 JTaGopatopHas pabota 4
«Karanutuueckasi akTUBHOCTh ()EPMEHTOB (Ha
puMepe
aAMUJIa3bI)»
3 |Knetoun 17 5 11 0 [2 [labGoparopnas pabota 5

18171
YPOBEHbB

«TexHnka MUKPOCKOTTPOBAHUS.

«CpaBHEHHUE CTPOCHUS KJIETOK PACTCHUH,
PKUBOTHBIX TPUOOB U OAKTEPHI 1O MUKPOCKOTIOM
Ha TOTOBBIX MUKpOIpenapaTax u uX OMUCAHUE.
Jlabopatophas pabora 6 «Habnrogenue iazmonnsa
U JICTIIa3MOJIN3a B KJIETKaX

KOXKHUIIBI JTyKay.

JlaGopaTopnas pabora 7

«IIpurotoBrnenne, paccMaTpUBaHUE M OMTMCAHNE
MUKpPOIPENapaToB KIETOK PACTCHHIN.
JlaGopatopHas padota 8 «HabmroneHue ABMKEHHS
[[MTOTIa3MbI HAa IPUMEPE JIUCTA IITOJEH.
JlaGopaTopHas pabora 9«CpaBHeHHE CTpOEHUS
KJIETOK PACTEHUM, JKUBOTHBIX,

rpuOOB U OAKTEPHIN».

IIpakTudeckas padora 1 Pemienue 3neMeHTapHBIX
3a/1a4 10 MOJICKYJISIPHOM OMOJIOTHH.

HUtoro 35 9 |1 0O p
3a roj.
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5. YYEBHO-METOANYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHME OBPA30OBATEJBHOI'O ITPOIECCA.

[Iporpamma: [Iporpamma o Ouonoruu ass 061eodpa3oBaTesbHbIX 1Ko (bronorus.
Paboune nporpammel. [Ipenmernas nunust yueOHUKOB «JIunus xu3am». 10—11 knaccsr:
yuae0.mocobue it 001eo0pa3oBaTeIbHBIX. OpraHu3anii: 0a30BbIN ypoBeHb / B. B.
[Taceunuk, I'. I'. IlIBemioB, T. M. EdbumoBa. — M. : IIpocBemenue, 2017

VYueonnk: bronorus. O6mas ouonorus. 10 ki1.: yueOHUK 1715 00111e00pa30BaTeIbLHBIX
yupexnenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6mos: - M., [Ipocemienne. 2019
VYyebnnk: buonorus. O6mas 6uonorus. 11ki.: yaeOHUK 17151 00111€00pa30BaTEIbHBIX
yupexaenuit / A.A.Kamenckuii, B.B.[laceunuk, A.M.Py61mios: - M., [IpocBemenue. 2019
Jns yuurens

1. Amnactacosa JI.I1. O6mas 6uonorus. Junakrudaeckue matepuansl. — M.: Bentana-
I'pad, 1997.

2. bornanoa T.JI., CononoBa E.A. buosiorus. CripaBOYHUK JJ1s1 CTAPIIECKIACCHUKOB U
noctynaromux B By3sl. — M.: ACT-tipecc, 2006.

3. boarosa U.B. CoopHuk 3aaa4 mmo o01ieit Ononoruu ass noctymnarimmx B BY3b1. —
M.: Onukc 21 Bek, 2005.

4, 3axapos B.b., MamonToB C.I'., Connn HU. O6mmas ouonorus: Yued.ns 10 — 11
KJI. o0mieoOpasoar. Yueb.3aBenenuid - M.: Ipoda, 2005.

S. Puc 3., Crepubepr M. Ot kieTok k aromam: MrocTpupoBaHHOE BBEJICHUE B
MOJIEKYJIsipHYto Ouosoruto: [lep ¢ anri. — M.: Mup, 1988.

6. Cyxona T.C., Koznosa T.A., Couun H.1. O6mas 6uosorusi. 10 — 11 kin.: PaGouas
TeTpanb kK yueOHuky / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. VYpoku obuieit 6uonoruu: [locodue mist yuutens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemenue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Oxonorus. 10 (11) knacc: Yueb.mms
omeoOpasoBar. yue0. 3aBeficHU. 5-¢ u3., 1opad. M.: lIpoda, 2001. — 256 ¢

Q. Peiimepc H. ®. Kpartkuii cinoBaps 6nosiornueckux TepMuHoB: KH. 1y yuurens. — 2-
e uzn. M.: [IpocBemenne, 1995. — 368 c.

10. Peitmepc H. ®@. Hauana skonorudeckux 3Hanuii. M.: Mzparenscteo MHIITY, 1993.
—261 c.

11.  3axapos B.b, Myctaduun A.I'. O6Gmias OM0JI0TUA: TECThI, BOPOCHI, 3a/1aHus. — M.:
[Ipocsemenue, 2003.

12. Uganosa T.B., Kanunosa I'.C., Msrkosa A.H. CoopHuk 3a1anuii mo oomiei
ouosioruu. — M.: Ilpocsemnienue, 2002.

13. Mummna H.B. 3ananus njis caMocToATeNnsHOM paboThl 1o 0011e onooruu. 11
kiacc. — M.: IIpocBenienue, 1985.

14. IMumkunckas H.A. I'enetuka u cenexkuust: Teopust. 3aganusi. OTBeThl. — CaparoB:
JInuen, 2005.
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JlonoJIHUTeIbHAS JTUTepaTypa:

1. M.B.Bebicorikast TpeHaxep no oo1ieit ouosoruu s ydanuxcs 10-11 kimaccoB u
noctynatomux B BY3s1. TpennpoBounsie 3anaun — Bonrorpaa: Yunrtens,2005.

2. M.B.Bricoukas O6mas 6uosorust 9-11 kimaccsl: pa3HOYpOBHEBbBIE YIIPAKHEHUS U
TeCTOBBIE 3a7anusi— Bonrorpan: Yuntens,2008.

3. T.A.Adonuna. [Ipaktudeckoe mocodue ¢ 3aganusimu.- M.:@opym-uatpa, 2009

4. I''1.Jlepuep. Ypoku 6uonoruu. O6mast ouonorus.10-11 kinaccel. TecTol, Bonpochl,
3agaun.- M.: Dxcmo,2005

5. B.B. Ilaceunnk ABTOpCKas mporpamma cpeaHero (IoJiHoro) oomiero oopa3oBaHus 1o
6uonorun 10-11 kmaccsl. — M.: Ipoda 2010

6. M.B. OnganoBuu, H.W. Crapukosa,E.M. I'amxuesa, E. FO.lllenukoBa buonorus 5-

I 1knaccer:pa3BepHyTOE TEMATHYECKOE TIaHupoBaHue — Bosrorpan: Yuurens, 2009

S nosnaro mup; Jlerckas sumukioneans: Ampuduu. Asrop b.®.Ceprees; - M.: OO0
«®Dupma «Mz3narensctBo ACT»»; OO0 «Actpensy, 2011. —480 c.: ui.; JITabopaTopHsIii
npakTukyM. buosorus 6-11 knacc (yueOHOe IeKTPOHHOE U3IaHue).

7. JI.B.Copokuna. Temaruueckue 3a4€Thl 1o Ouonoruu B 10-11 kimaccax - M.:Cdepa,2008
8. «Enunas komnekuusa Ludposeix OOpazoBarensHbix PecypcoB» (Habop 1uppoBbIx
pecypcoB k yueOnukam jauanu [Tonomapesoit M.H.) (http://school-
collection.edu.ru/).9.www.bio.1september.ru— rasera «bruonorusy» -npuaoxeHue K «1
ceHTsa0ps». 10.http://bio.1september.ru/urok/ -Marepuasst k ypoky. Bee pabotsi, Ha
OCHOBE KOTOPBIX CO3/IaH CaMT, ObUIN OMmyOIrKOoBaHbI B razete "buonorusa". ABropamu
caiita npojenana 0oJblias padoTa o CUCTEMATU3UPOBAHUIO TA3€THHIX CTaTEH ¢ yUETOM
IIKOJIbHOU y4eOHOI mporpaMmsbl 1o npeameTy "buosorus".

11. www.bio.nature.ru — Hay4HbIe HOBOCTH OUOJIOTUH

12.http://ebio.ru/ - DnexTpoHHbI# yueOHUK «bromorusy. ConepKuT Bce pas3aeibl
OuoJioruu: 60TaHUKY, 300JI0THUI0, aHATOMUIO U (PU3HOJIOTHIO YETIOBEKa, OCHOBBI
IIUTOJIOTUH U TEHETUKH, DBOTIOIIMOHHYIO TCOPUIO M DKOJIOTHIO. MOKeT ObITh
PEKOMEHIOBAH yUYaITUMCS ISl CAMOCTOSITETLHOM paOOTHI.

13.http://www.gbmt.ru/ - T'ocynapcTBennsii buonorunueckuit myseit um. K. A.
TumupszeBa. BupryanbHbie skckypcun: JKUBOTHbIE B MU(ax U JereHnax, JKuBoTHbie-
cTpouTenu, 3abota o moroMcTBe, OnacHelie xXuUBOTHBIC. [[udpoBbie kKomuu PoHga My3es
MOTYT OBITh UCIIOJIb30BaHbl B KAUECTBE WILTIOCTPALIUNA

O6opynoBanue 1Mo 6MOIOTUN

Mukpockonbel— 5
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Ta0muie! 110 001Iel OMoIOrun

WNuauButyaibHble HAOOPBI XPOMOCOM Y PACTEHUHN U )KMBOTHBIX
CxeMa JBOIHOTO OII0IOTBOPEHHUSI IIBETKOBBIX

buocdepa

buorneHo3 npecHOBOAHOTO BojoeMa

3apacTtaHue BojjoeMa

buoreonenos myopasbl

CtpoeHMe )KUBOTHON KIIETKH IO JIEKTPOHHBIM MHKPOCKOTIOM
BriBeieHHE YKPaUHCKOW CTEMHOM 0€10il CBUHBU

. [onunnounaus pacrenuit

10 MoHoruopuHOe CKpeIIMBaHNue

11. IuruOpuaHOE CKpEIIMBaHKE

12.Mytanuu pacteHuii

13.MyTanuu >KMBOTHBIX

14 unuBuyalibHOE Pa3BUTHE XOPJOBBIX HA MPUMEPE JaHIICTHUKA
15.B3aumoeiicTBrE YyacTel pa3BUBAIOIETOCS 3apOIbIIlia
16.Meiio3, ciepMaToreHes, OBOreHe3

17.MonudukaoHHas U3MEHYUBOCTb

18.2HeproobecneueHne KIETKH

19.Bupychr

20.MuTOTHYECKOE JIeTICHUE KICTKA

21.benxu

22.®DoTOCUHTE3

23.buocunres 6enka

24 . HexoTopbie OpraHOuIbl KIETKH

25.Metoasl paboTel Muuypuna. ['eorpaduiecku otnaneHHbIe POPMBI
26.XpOMOCOMHBIN MEXaHU3M OTIPEIEICHUS T10J1a

27 .1leHTpBI MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUIM
28.Doronepuoansm. ['ogumuansenii nuki 3s161uka B [lommMockoBbe
29.I'eneTnaeckuii Koxa

30.IHK

31.Penymmukanus monekyn JIHK. Cunres n-PHK

32.CxeMa CTpOoeHHsI KJIIETKH OaKTepHH, ITHaHeH

33.CxeMa cTpoeHUsl paCTUTEIHLHOM U )KUBOTHOM KJIETKH
34.OHepreTuyeckuii 0OMEH YTIJIEBOIOB

35.CTtpoeHure 1 ypOBHU OpraHU3aIuu Oeka

36.MyTarmoHHas K3MEHUYNBOCTh Y PACTEHUN U YKUBOTHBIX

CoNoaRrLDE

17



6. IVIAHUPYEMBIE PE3YJIbTATHI U3YUEHUSA YYEBHOI'O IIPE/IMETA.

B pe3ynbTaTte n3ydyeHust OMOJIOrUU  y4alluecs TOJKHbI

3HATh:

OCHOBHBIE MOJOXEHHUS OMOJIOTHUECKUX TEOpUH (KIETOUHASI TEOPHsI; XPOMOCOMHAsS TEOPHSI
HACJICJICTBEHHOCTH; TEOpHUs aHTpomoreHesza); Teopusi sBoironuu; H. H. BaBuioBa o
LIEHTpax MHOrooOpa3usi U MPOMCXOXKICHUS KyJIbTYpHBIX pacTeHuil; B.M. BepHanckoro o
ouocdepe);

cymHocTh  3akoHOB  (I'.Mengens; cuemneHHoro HacienoBanuss 1. Moprana;
TOMOJIOTHYECKUX PSAJOB HACIEICTBEHHOM W3MEHYMBOCTH; 3apOJABIIIEBOTO CXOJICTBA;
Xaitnu-BaiinOepra); 3akoHOMepHOCTeH (M3MEHUMBOCTH; CIIECIUICHHOTO HaCIIeIOBaHMUS;
HACJIEOBAHUs, CLEIICHHOTO C IOJIOM; B3aUMOJECHCTBUS T€HOB M HMX LUTOJIOTHYECKHUX
OCHOB); MpaBuJl (MoOMHUHUpOBaHUs ['. MeHens; SKOI0rH4ecKo mupamMubl); TPUHITUIIOB
pEeIUIMKAalWY, TPAHCKPUIILIMM W TPAHCISLUWW; THUNOTE3 (YUCTBIX T[aMEeT, CYIIHOCTH
MIPOUCXO0XKJICHUS KU3HU, IPOUCXOKICHHS YETIOBEKA);

MMEHA BEJIHMKUX YYEHBIX M WX BKIaJ B (POPMHPOBAHHME COBPEMEHHON €CTECTBEHHO -
Hay4YHOM KapTHUHBI MUPA;

CTpOEHHE OMOJIOTMYECKUX 00BEKTOB: KIETOK MPOKAPUOT U IYKAPHOT (XMMHUYECKUN COCTaB
U CTPOEHHE)» T€HOB, XPOMOCOM, KEHCKUX U MY>KCKUX TaMET; BUPYCOB; OJJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; CTPYKTYPY BU/IA U SKOCUCTEM;

CYLIHOCTb OHOJIOTMYECKUX MPOLECCOB M SIBJICHUM: XpaHEHMs, Mepefaud U peanu3aluu
reHeTUYeCKO uH(popManuu; oOMEHa BELIECTB W NPEBpAIICHUS HHEPIHUM B KIETKE;
(oToCHHTE3a U XEMOCHHTE3a; MUTO3a U MEH03a; pa3BUTHUS raMeT y LIBETKOBBIX PacCTEHUU
U TIO3BOHOYHBIX XKUBOTHBIX; PA3MHOKECHUS; OILIOJOTBOPEHMS Y I[BETKOBBIX PAaCTEHUN U
NO3BOHOYHBIX JKMBOTHBIX; HWHAMBUIYAJLHOTO Ppa3BUTHS OpraHu3Ma (OHTOTIE€HE3a);
B3aUMOJEMCTBUSI T€HOB; HMCKYCCTBEHHOTO, JIBIXKYIIErOo M CTAOMIM3HMPYIOIIEro O0TOOpa;
reorpa)u4eckoro M 5SKOJIOTHYECKOTO0 BHUJI000pAa30BaHUSA;  BIUSHUA DJIEMEHTAPHBIX
(akTOpOB 3BOJIIOLMKU HAa FeHO(OH MOMYJSIUH; (OPMHUPOBAHKE MPUCTOCOOIEHHOCTH K
cpene oOWUTaHMS; KPYrOoBOpOTa BEIIECTB M NPEBPAILECHHUS SHEPIMH B SKOCHCTEMaxX B
ouocdepe; aBoIIOLUN OHOCPEPDI;

UCIIOJIb30BAHUE COBPEMEHHBIX JOCTUKEHUN OHUOJOTMU B CENEKIMH U OMOTEXHOJOTHHU
(rerepo3uc, NOJUIIOU U, OTIaJIEHUsI THOPUAN3ALUN, TPAHCTEHE3);

COBPEMEHHYIO OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

yMeTh:

OOBSACHSTH: POJIb OUOJOTHYECKUX TEOPUM, UJIeH, MPUHIIMIIOB, TUTIOTE3 U (POPMUPOBAHUS
COBPEMEHHOM €CTECTBEHHO - HAYYHOM KapTHUHbI MHpa W HAYYHOIO MUPOBO33PEHUS;
€AVMHCTBO XMUBOM M HEXHUBOH IMPUPOIBI, POACTBO KUBBIX OPraHU3MOB; OTPHULATEIHLHOE
BJIMSHUE QJIKOTOJII, HUKOTMHA, HApPKOTUYECKMX BEIIECTB HA pPa3BUTHE 3apOJbIIlIa
YeJIOBEKA; BIIMSIHUE MYTarecHOB HAa OpPraHW3M 4YEJOBEKa; B3aHMOCBS3M OpPraHU3MOB
OKpPYaIOIllel CpPeIbl; IBOJIIOLIMIO BUIOB, YEJIOBEKa, OMOCQEPDI; €AUHCTBO YEIOBEUECKHUX
pac; BO3MOXHBIE MPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHUN , T€HHBIX U XPOMOCOMHBIX
MYTalMil; TPUYMHBI YCTOMYMBOCTH U CMEHBI 3KOCHCTEM; HEOOXOJIMMOCTH COXpaHEHUs
MHOT000pa3us BUOB;

pemaTh OMOJIOTHYECKUE 3a/1a4l Pa3HOM CIOKHOCTH;
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COCTaBJIATh CXEMbl CKPEIIMBaHUSI, MYTEH MEPEeHOCAa BEUIECTB U SHEPTUU B SKOCHCTEMAX
(1Iernu mUTaHus, MUIIEBBIE CETH);

ONMUCBHIBATh MUKPOIPENAPAThl KJIETOK PACTEHUW M KUBOTHBIX; MPEICTABUTEIEH pa3HBIX
BUJIOB 1O MOP(OJOTHUYECKOMY KPUTEPUIO; IKOCUCTEMBI W arpo3KOCUCTEMBbI CBOEH
MECTHOCTH,;

BBISIBJISITh  MPUCTIOCOOJIEHHUS OpPraHU3MOB K  cpele oOuTaHus; apoMopdo3bl U
UANOAJANTAlMA Y PACTEHUM W JKUBOTHBIX, OTJIMYUTENIbHBIC MPU3HAKU >KUBOTO (Y
OTJICTIbHBIX OpPraHW3MOB); AOMOTHYECKME U OHOTUYECKHE KOMIIOHEHTBI JKOCHUCTEM;
B3aMMOCBSI3H OPraHU3MOB B 3KOCHUCTEME; HCTOYHUKU MYTAr€HOB B OKPYXKAIOLIEH CPEJE;
AHTPOTIOTCHHbIC U3MEHEHUS B SKOCUCTEMAaX CBOETO PETUOHA;

CpaBHUBATH OMOJIOTHYECKHE OOBEKTHI (KJIETKUA PACTEHUM, )KUBOTHBIX, TPHOOB U OaKTEpHiA,
HKOCHCTEMBI U arpO3KOCHUCTEMBI); TMPOLIECCHI U SBICHHUS (aBTOTPO(DHBIN U TeTepoTpOdHBII
crocoObl MUTaHUs; POTOCHUHTE3 U XEMOCHHTE3; MHUTO3 M MeEi03; Oecrnojioe W IMOJOBOE
Pa3MHOXXEHUE; OIIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUNW M IMO3BOHOYHBIX >KHUBOTHBIX;
BHEIIHEE M  BHYTPEHHEE  OIUIOJIOTBOpEHHE; (OPMBI  €CTECTBEHHOTO0  0TOO0pa;
UCKYCCTBEHHBIH W €CTECTBEHHBIH OTOOp; CHOCOOBI BHUAO00pAa30BaHUS; MaKpO- U
MUKPO3BOJIIOIMIO; IIyTH HANpaBiICHUS OHBOJIOLMHM) UM JI€JaTh BBIBOALI HA OCHOBE
CpPaBHEHUS;

aHaJM3UpPOBaTh W OLECHHBATh PA3JIMYHBIE TUIOTE3bl BOBHUKHOBEHUS JKU3HU YEJIOBEKA;
rJ100aJIbHBIE aHTPOIIOTEHHBIE U3MEHEHHS B Onocdepe; dTUUECKHE aCcleKThl COBPEMEHHBIX
UCCJIeIOBaHUN OMOJIOTMUECKON HAYKE;

OCYILIECTBIISITh CAMOCTOSITEIBHBIM TMOUCK OHOJIOTHYeCKOM HHGOpPMAIUU B Pa3IMUHBIX
UCTOYHUKAX ( Yy4YEOHBIX TEKCTax, CHOpPaBOYHUKAX, HAYYHO-TIOMYJSPHBIX U3JIaHUSIX,
KOMITBIOTEPHBIX 0a3ax, HHTEPHET - pecypcax) M NPHUMEHSITh €€ B COOCTBEHHBIX
HCCIICIOBAHUSIX;

WCIIOJB30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUSI B TPAKTHUYECKOM NESITEIBHOCTH U
MOBCEIHEBHOM KU3HU:

Ui MpO(UIIAKTUKM  Pa3JIMUHBIX  3a00yieBaHUN  (MH(MEKIHUOHHBIX, BPOXKICHHBIX,
HACJICJICTBEHHBIX ), @ TAK)K€ HUKOTHHOBOM, aJIKOTOJIbHON M HAPKOTHUYECKON 3aBUCHMOCTH,
JUISL OLEHKM OIMACHOr0 BO3JECMCTBUS HA OPraHU3M YEJIOBEKAa PA3JIUYHBIX 3arpsi3HEHUI
Cpelbl, ISl OCYLIECCTBIICHUS JIMYHBIX JECUCTBUU MO 3AIIUTE OKPYXKAIOWIEH Cpeabl; s
OIICHKM DJTUYECKUX AaCIEKTOB HEKOTOPBIX HCCIEIOBAaHUN B 0OJACTH OHMOTEXHOJIOTUU
(KJTOHMpPOBaHUE, UCKYCCTBEHHOE OTLIOJI0TBOPEHHE).
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7T.KAJIEHIAPHO-TEMATHUYECKOE IIJTAHUPOBAHMUE 10 kiaacc

Ne Hara OobopynoBanue
YpOKa Paznen Tema ypoka KoJu-Bo yacos | (K9C)
1 1 Brenenue (54.) | buosiorust B cucteme Hayk 1 1.1
2 2 OOBeKT n3ydeHus: OMOJIOTHU 1 1,1.1,1.2
3 3 MeTop HayYHOTO TTO3HAHUS B OMOJIOTHH 1 111,12
4 4 Bronornyeckue cucTeMEBI M UX CBOMCTBA 1 1,1.1,1.2
3) 3) O6o06maronuii ypok no teme: «buonorus B
cucTeMe HayK. MeTo Ibl HAyYHOTO TIO3HAHUS
B OMOJIOTUN 1 1,11,1.2
6 6 Mounekynsipubiii | MonekyssipHbIA YpOBEHb: 00IIIast
ypoBeHb (13 4.) | XxapakTepucTuka 1 2.3
7 7 Heoprannyeckue BeliecTBa: BoJia, COJIU 1 2.3
8 8 JIunuapl, UX CTpoeHUe U PYHKIUU. 1 2.3
9 9 VYTneBospl, UX CTpOCHHE U QYHKITHH. 1 2.3
10 10 benku, coctaB u CTpyKTypa. 1 2.3
11 11 benku. OyHkimm 6€1K0B 1 2.3
12 12 Jlabopatophas pabota 3 «OOHapykeHue [udposas
JIumuaoB, yriaeBoaoB, OETKOB ¢ TOMOIIBIO naboparopus
KaueCTBEHHBIX PEaKIINi) Releon 1 2.3
13 13 ®epmeHTsl - buonorndeckue karanuzaropsl. | Ludposas
JlaboparopHas pabota 4 «Katanutuaeckast naboparopus
aKTUBHOCTH (PEPMEHTOB (Ha IpUMeEpE Releon
aMMUJIA3hI)» 1 2.3
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14

14

O6o06mmaronuit ypok no reMe « XMMU4eCKui
COCTaB KJICTKI)

2.3

15

15

Hyxkneunossie kucnotsl: JIHK u PHK

2.3

16

16

AT® u npyrue HykneoTuasl. ButaMuHbl

2.3

17

17

Bupycsl

I

2.3

18

18

O6o0maronuii ypok mo Teme
«MonekysipHbIA ypOBEHb OpTraHU3aIluu
KUBOU TIPUPOIBDY

2.3

19

19

Knerounsrit
ypoBeHb (16 4.)

Kierounslii ypoBeHsb: 0011as
xapaktepuctuka. Kiierounas teopus
JlaGoparopHas padota 5 TexHuka
MUKpPOCKOTTUpOoBaHUs «CpaBHEHHE CTPOCHUS
KJICTOK PacTEHHUH, )KUBOTHBIX TPHOOB U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapaTax u uX OMUCAHUE).

Hudpoas
nabopaTopus

Releon

2124

20

20

Crpoenue knetku. Kierounas memOpana.
[uronna3zma. KieTounslil EHTP.
[urockenet JlaboparopHas pabota 6
«Habmoienne mua3Mon3a u AeTia3mMolii3a
B KJICTKaX KOXKHUIIBI JIyKa». becena

Hudponas
nabopaTopus

Releon

2.2,2.4

21

21

Pu6ocomel. Anpo DHpomna3zMaTHIecKasi CETh

2.4

22

22

Bakyonu. Kommuieke ['onbmxu.
JInzocomeiJlabopatopHast pabora 7
«IIpuroToBrieHre, paccMaTpUBaHUE U
OTMCAaHNE MUKPOIIPEIIAPaTOB KIETOK

Hudporas
nabopaTopus

Releon

2.3
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pPACTECHUI.

23 23 Muroxonapuu. [Imactuasl. OpraHousl [Hudposas

nBrkeHUs. KileTouHbIe BKITIOUEHUSI. naboparopus

JlabopatopHas pabota 8 «Habmronenue Releon

JIBYDKEHUS IUTOTUIa3MbI Ha TIPUMEPE JINCTa

DIIOZIEN. 2.22.4
24 24 Oco6eHHOCTH CTpOEeHUS KJIETOK TpokapuoToB | [{ludposas

1 sykapuoToB. JlaboparopHas padora 9 naboparopus

«CpaBHEHHUE CTPOCHUS KIIETOK PACTEHUH, Releon

KUBOTHBIX, TPUOOB U OAKTEPHID». 2.2
25 25 O6o6mmaronuii ypok o reme «OcoOeHHOCTH 2.1,2.2,2.3

CTPOEHMSI KJIIETOK JKMBBIX OPIraHU3MOBY 2.4
26 26 OOMeH BelecTB U MPEeBpaIlleHUe YHEPTUU B

KJIETKE. 2.5
27 27 DOHepreTudyeckuii 0OOMEH B KJIETKE. 2.5
28 28 Tune! kerouHoro nutanus. DorocunTtes u

XEMOCHHTE3 2.5
29 29 [Tnactuueckuit 0OMeH: OMOCUHTE3 OEITKOB 2.5
30 30 Perynsmust TpaHCKpUTIIIMKA U TPAHCIISIIINY B

KJIETKE U OpTraHHu3Me. 2.5
31 31 Jlenenue xieTku. MuTO3. 3.2
32 32 Jlenenue xietku. Meiio3. I1omoBbIe KIIETKH

[Ipaktuueckas pabora «Pemenue

AJIEMEHTAPHBIX 33724 10 MOJIEKYJISIPHON

OMOJIOTHIY. 3.2
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33 33 O6o6mmaronuit ypok no teme «Kiaetounsii
YPOBEHb OPTraHU3aIuH KHBOU IPUPOJIBI»
34 34 Oo6o0mmaroiuit ypok KoH(pepeHus 1mo

UTOraM y4eOHO-UCCIEI0BATEIbCKON 1
MIPOEKTHOU JEATEIbHOCTH
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7T.KAJIEHIAPHO-TEMATHUYECKOE IIVTIAHUPOBAHMUE 11knacc

Ne Hdat Oo6opynoBanu | Kou-
YPOK | a e BO
a 4aco
Paznen Tema ypoka B (K290)
1 1 Opranu3MeHHbIN YpOBEHb: 001as
Opranu3sMeHHbI YPOBEHb XapakTepucTuka. PazMHOXeHue
(104.) OPTraHU3MOB
1 3.1-3.9
2 2 Pa3BuTHE NOJIOBBIX KIIETOK.
OrmonoTBOpeHue
1 3.1-3.9
3 3 NunuBuayanbHOE pa3BUTHE
OpraHu3MoB. broreHeTn4ecKkuii 3aK0H
1 3.1-3.9
4 4 3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HakoB. MoHOruOpuIHOE
CKpeITUBaHUC
1 3.1-3.9
3) 3) Henonnoe nomunuposanue. ['eHotun
U (heHOoTUI. AHATM3UPYIOLIEe
CKpeITUBaHUC
1 3.1-3.9
6 6 JuruOpuaHoe ckpenuBanue. 3aKoHe 3.1-3.9
HE3aBUCHMOTO HACIEAOBAHUS 1
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IMPU3HAKOB

7 7 XpoMocoMHas TEOpHs
HAaCJIEACTBEHHOCTH. 3aKOoH MopraHa.
I'eneTnka nmona. HacnenoBanue,
CIIETUICHHOE C TT0JIOM 3.1-3.9
8 8 3.1-3.9
3aKOHOMEPHOCTH N3MEHYUBOCTH .
9 9 OcHoBHBbIE buotexHomno
METO/Ibl CEIEKIUU THSI
pacTeHui,
YKUBOTHBIX U
MUKPOOPTaHU3MO
B. 3.1-3.9
10 10 3.1-3.9
O6o0061maronmit ypok
11 11
IMonyasimuoHHO-BUA0BOI (8
YPOBEHb 4y) | IlomyssIurOHHO-BUIOBOW YPOBEHB:
oO1ast XxapakTepucTuka. Busr u 6.1-6.5
MOMYJISTIAN
12 12 Pa3ButHe DBOMIOMMOHHBIX UAEH 6.1-6.5
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13 13 JIBIDKYIITHE CUJTBI DBOJIIOIIAN, UX
BIIMSHUE HA T€HO(DOHI MOMYJISIIHH 6.1-6.5
14 14 EctectBennslit 0TO0p Kak (hakTop
SBOJIIOIAHT 6.1-6.5
15 15 MUKpPOAIBOTIOIUS U MAKPOIBOJTFOITHS 6.1-6.5
16 16 Hanpasnienue sBosironuu 6.1-6.5
17 17 [TpuHIMIIBI KTaCCUDUKALIUH.
CucremMaTuka 6.1-6.5
18 18 OO6o0mmaromuii ypok 7.1-7.5
19 19 DKOCUCTEMHBIN YPOBEHB: 001I1ast
xapaktepuctuka. Cpea oOuTaHus
OpraHU3MOB. DKOJIOTUYECKUE
(haKTOpHI U UX BIUSHHUE HA
IKOCHCTEMHBIH (8 opraHu3mMsl. TOJIEpaHTHOCTH U 7.1-7.5
YPOBEHb q) ajanTtauus
20 20 DKOJIOrHYECKUE COOOIIECTBA 7.1-7.5
21 21 Buapl B3aMMOOTHOLIEHN OPTAHU3MOB 7.1-7.5

B DKOCHUCTEME. DKOJIOTUUECKAsA HUIIIA
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22 22 BunoBas u npoctpaHcTBeHHAas
CTPYKTYpa SKOCUCTEMBI 7.1-71.5
23 23 [TumeBbie CBSA3M B IKOCUCTEME 7.1-75
24 24 KpyroBopor BemiecTs u
MIpeBpaICHUE YSHEPTUH B 7.1-71.5
HIKOCUCTEME
25 25 DKOJOTUYECKask CYKIIECCHSI.
[TocnencTBus BAUSHUS ACSTEIBHOCTU
YyeJoBeKa Ha IKOCUCTEMBI 7.1-7.5
26 26 OO6o0mmaromuii ypok 7.1-7.5
27 27 buocdepnsiit ypoBeHb: oO1iiast
xapakTepucTika. buocepa —
riiobaibHas sKocucTema. Yuenue B. 7.1-71.5
buocdepublii ypoBenb (8 1) . Beprajckoro o 6uochepe
28 28
KpyroBopor BemectB B Ouochepe 7.1-7.5
29 29 Do ouocdepsl 7.1-7.5
31 31 OCHOBHBI€ 3Tarbl BOJIOINU 7.1-71.5
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OPraHU4CCKOro Mupa Ha 3emie

32 32 BOJIIOLINS YEJIOBEKA 7.1-7.5
33 33 Pounb yenoBeka B 6uocepe 7.1-7.5
34 34 Oo6o0mmaromuii ypok KoH(pEepeHIHs 110

HToram yqe6H0-HCCH€ﬂ0BaT€HBCKOﬁ )51
HpOGKTHOP'I ACATCIBHOCTHU
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TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BBIITYCKHUKOB
B pe3ynbrare uzyueHusi OMOJIOTHH  y4yalluecs JOJKHbBI
3HATh:
OCHOBHBIE TIOJIOKEHUSI OMOJIOTUYECKUX TEOpHUH (KJIETOYHAs TeOpHs; XpPOMOCOMHAsl TEOPHUS HACIIEICTBEHHOCTH;
TEOpHsl aHTpoIoreHes3a); Teopus sBoironuu; H. H. BaBuiioBa o mieHTpax MHOT0OOpasusi M MPOUCXOXKICHHS
KyJIbTypHBIX pactenuii; B.1. Bepaaackoro o 6uocdepe);
cyuHocTh 3akoHOB (I.Menaens; cuemneHHoro HacienoBanuss 1. MopraHa, TIOMOJIOTMYECKHX PSJOB
HACJICICTBEHHOM HW3MEHUYMBOCTH; 3apOJIbIIIIEBOIO  CXOJICTBA; Xaiinu-BaiinOepra); 3aKOHOMEpPHOCTEH
(M3MEHYMBOCTH; CLIETNIEHHOTO HACJIEI0BaHUs; HACIEA0BAaHUS, CLIEINIEHHOTO C [10JIOM; B3aUMOJAEUCTBUS F€HOB U
UX LUTOJIOTUYECKUX OCHOB); MpaBmil (HoMuHupoBanus ['. MeHnaens; 5KoIoruueckoil mupaMu/ibl); IPUHIUIIOB
peIUIMKalMK, TPAHCKPUIILUU M TPAHCIALMU; TMIOTE3 (YMCTBIX I'aMeT, CYLIHOCTHU IPOUCXOXACHHUS YKU3HHU,
MIPOUCXOXKACHUS YEIIOBEKA);
MMEHA BEJIMKHUX YYCHBIX M UX BKJIAJ B (GOPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO - HAYyYHOU KapTUHBI MHUPA;
CTpOEHHE OMOJIOTHYECKUX OOBEKTOB: KIETOK MPOKAPUOT U 3YKAPUOT (XUMHUUECKHI COCTaB M CTPOCHHUE)» T€HOB,
XpOMOCOM, JKEHCKMX M MYKCKUX TIaMeT; BHUPYCOB; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHHU3MOB;
CTPYKTYpPY BHJIa U 3KOCHUCTEM;
CYIIHOCTh OHMOJIOIMYECKHX IPOIIECCOB U SIBJICHUW: XpaHCHHs, Nepefadd W pealu3aluyd T'eHeTHUECKOU
uH(popManuy; oOMeHa BEIIECTB M MPEBpaIeHHs] YHEPTUH B KJIETKe; (POTOCMHTE3a U XEMOCHUHTE3a; MUTO3a U
Mei03a; pa3BUTHUS raMeT y LIBETKOBBIX PACTEHUN U MO3BOHOYHBIX )KMBOTHBIX; PA3MHOKEHHUS; OIIIOJJOTBOPEHHUS
y LIBETKOBBIX PACTEHHI M MO3BOHOYHBIX XKMBOTHBIX; WHIAMUBUAYAIBHOTO PAa3BUTHUSI OpraHu3Ma (OHTOT€HE3a);
B3aMMOJICHCTBHS TE€HOB; MCKYCCTBEHHOTO, IBIKYIIETO W CTAOMIM3UPYIOMIETO OTOOpa; reorpaduvyeckoro u
HKOJIOTMYECKOTO BUI000PAa30BaHMsI; BIHMSHHS JIEMEHTapHbBIX (DaKTOPOB ABOIIOLMU HA T€HOMOH/ MOMYIIAINY;
(dbopmMHpoBaHKE TPUCTIOCOOIEHHOCTH K Ccpele OOMTaHWs; KPYroBOPOTa BEIIECTB M MPEBpAILCHHS SHEPTHH B
IKOCHCTEMax B Omocdepe; 3BOIOIUN Orochepsr;
UCIOJIb30BAHUE  COBPEMEHHBIX JIOCTU)KEHUI OHOJOrMM B CeNEeKIUMM U OHOTEXHOJOoruu (reTeposmuc,
MIOJIMTUIOW IS, OTAANICHUS] THOpUIN3allUY, TPAHCTEHE3);
COBPEMEHHYIO OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;
yMeTh:
OOBSICHATH: POJb OWOJIOTHYECKUX TEOpWH, HIEH, NPUHIMIIOB, TUNOTE3 WU (POPMUPOBAHUS COBPEMEHHOMN
€CTECTBEHHO - Hay4YHOH KapTHHBI MMpPa U HAYYHOI'O MUPOBO33PEHUS; €AUHCTBO XUBOW U HEXHUBOW IPUPOIBI,
POJICTBO JKUBBIX OpPraHM3MOB; OTPUIIATEIbHOE BIMSHHUE AJIKOTOJisl, HUKOTHHA, HAPKOTHYECKHUX BEILECTB Ha
pa3BUTHE 3apoJplllla YEJIOBEKA; BIMSHHUE MYTarcHOB Ha OPraHM3M 4YeEJIOBEKa; B3aUMOCBSI3U OpPraHU3MOB
OKpY’KaloIllel Cpeibl; IBOJIOLMIO BHUIOB, YeNOBEKa, OMOC(ephl; €IUHCTBO YEIOBEYECKHX pPac; BO3MOKHBIE
NPUYMHBI HACIIEACTBEHHBIX 3a00JIeBaHUI , T€HHBIX MU XPOMOCOMHBIX MYTalUH; NMPUYUHBI YCTOHUMBOCTU U
CMEHBI IKOCHCTEM; HEOOX0IMMOCTh COXpaHEHHsI MHOr000pa3usi BUOB;
pemaTbh OMOJIOrMUYECKHUE 3a/1a4l Pa3HOM CI0XKHOCTH;
COCTaBJISITh CXEMbl CKpEIIMBaHMS, MyTeHd MepeHoca BEUIECTB M HHEPrUM B SKOCUCTEMax (Lenu HUTaHUs,
MUILEBbIE CETH);
ONUCHIBATH MHKpOIIpEnapaThl KIETOK pPACTEHUMH U IKMBOTHBIX; IMPEJICTaBUTENEH pa3HbIX BHUIOB IO
MOpP(OJIOTHUECKOMY KPUTEPHIO; SKOCUCTEMBI H arpO3IKOCHCTEMbI CBOEH MECTHOCTH;
BBISIBJISITH MPUCIIOCOOJIEHUSI OPraHU3MOB K cpeie 0OMTaHus; apoMop(o3bl M UIMOAJaNTAlMN Y pacTeHUN U
KMBOTHBIX; OTJIMYUTENIbHBIE MPU3HAKHU KUBOTO (Y OTAENbHBIX OPraHU3MOB); a0MOTHYECKHE U OMOTHYECKHE
KOMITOHEHTBI AKOCHCTEM; B3aMMOCBSI3M OPraHU3MOB B 3KOCHCTEME; MUCTOUYHHKH MYTareHOB B OKpYXKaroliei
CpE€lE; aHTPOIIOI€HHbIE U3MEHEHUS B DKOCUCTEMAX CBOETO PETHMOHA;
CpaBHMBaTh OHOJIOTHYECKHE OOBEKTHI (KJIETKM PAcTEHUM, JKUBOTHBIX, IPUOOB M OakTepuil, IKOCUCTEMBI U
arpo’KOCHUCTEMBI); MPOLECCHl U SBJICHUS (aBTOTPOQHBINA U reTepoTpodHbIN CIocOObI MUTAaHUs; (OTOCUHTE3 U
XEMOCHHTE3; MUTO3 U MeW03; Oecronoe U MoJ0BOe Pa3MHOKEHHE; OIIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUHN U
MO3BOHOYHBIX JKMBOTHBIX; BHEIIHEE W BHYTPEHHEE OIUIOJOTBOPEHHE; (OPMBI €CTECTBEHHOIO0 0TOOpa;
UCKYCCTBEHHBIH M €CTECTBEHHBIH OTOOp; CIOCOOBI BUA000pA30BaHUS; MAKpO- M MHUKPOIBOIIOLUIO; ITYTH
HaIPaBJICHUS HBOJIIOLIMN) U JIENATh BHIBOJIBI HA OCHOBE CPaBHEHMS;
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aHAIM3WPOBaTh M OLIGHUBATh PA3JIMYHBIC THUIOTE3bl BO3HUKHOBEHUS JKM3HU YEIOBEKa; Tio0aIbHBIC
AHTPOIIOTCHHBIC M3MEHEHUsI B Omocdepe; dTHUECKHE acTeKThl COBPEMEHHBIX HCCIICIOBAHUM OMOJIOTHYECKOM
HAYKE;

OCYIIECTBJISITh CAMOCTOSITEIHHBIN TTOMCK OMOJIOTHYEeCKOW MH(GOPMAIIMU B PA3IMYHBIX UCTOYHUKAX ( Yy4eOHBIX
TEKCTax, CIPaBOYHUKAX, HAYYHO-TIOMYJSPHBIX HM3JaHUSIX, KOMIBIOTEPHBIX 0a3ax, MHTEPHET - pecypcax) u
MIPUMEHSATH €€ B COOCTBEHHBIX UCCIICOBAHUSAX;

HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOM JIeATEIbHOCTH U TTOBCEHEBHOM JKU3HU:

JUIsT TPO(PHIIAKTHKYA pa3IMYHBIX 3a00JjeBaHUi (MH(EKIMOHHBIX, BPOXKJICHHBIX, HACJICIICTBCHHBIX), a TaKKe
HUKOTUHOBOW, AJIKOTOJIbHOM U HAPKOTUYECKOW 3aBUCUMOCTH; JUIsl OLIEHKU OMACHOT'O BO3JICUCTBUS HA OPraHU3M
YeJIoBeKa Pa3IMYHbIX 3arpsi3HEHUN CpeJlbl; NI OCYIIECTBICHUS JIMYHBIX JEUCTBUN MO 3aIIUTE OKPYKAOLIEH
Cpenbl; Uil OICHKM OJTHYECKHUX AaCIEeKTOB HEKOTOPBIX WCCIEAOBaHUH B 001acTH OMOTEXHOJOTHH
(KJTOHMpPOBaHUE, HCKYCCTBEHHOE OILIOJIOTBOPEHHE).
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