PABOYASI IIPOTPAMMA
(ID 418948)

yueOHoro npeamera «buosiorus» (ba3oBblii ypoBeHb)

st ooyyatrormuxest 10-11 knaccoB

denepaabHas padoyasi mporpamMa no ydeonomy mnpeamery «buosorus» (6a3oBblii
YPOBEHb).

OenepanbHas pabouas mporpaMma nmo ydeOHomy mpenmety «buomorus» (0a30BbI ypOBEHB)
(mpeametHast 061acTh «ECTEeCTBEHHO-HAYUYHBIC MTPEIMETHI») (Jlaiee COOTBETCTBEHHO — MPOrpaMMa
no Owuonoruu, OWOJIOTHSA) BKIIOYAET MOSICHUTEIbHYIO 3allUCKy, COJep)KaHue OoOydeHus,
TUTAHUPYEMBbIE pe3yNnbTaThl OCBOEGHUS IPOrPaMMBI
1o OMOJIOTHUH.

[losicHuTenpHass 3amUcKka OTpakaeT oOIMe IeNd W 3aJauyd  U3Y4YeHUsi OWOJIOTHH,
XapaKTePUCTHKY TICHXOJOTHYCCKUX MPEATNOChUIOK K €€ HM3yYeHUIO0 OOYyYaroIIMMHCS, MECTO B
CTpYKType Y4eOHOro IiaHa, a TakkKe TWOIXOAbl K OTOOpY COJAEp)KaHUS, K OIpeaeTIeHHI0
TUTAHUPYEMBIX PE3YIIbTATOB.

Conepxanrie 00yueHUsT paCKPBIBAET COACPKATEIbHBIC JIMHUN, KOTOPBIC TIPETararoTCs JIs
00s13aTETFHOTO U3YYCHHS B KKIOM KJIacCe Ha YPOBHE CpEIHEeTo 00I1ero oOpa3oBaHus.

[Tnanupyemble pe3yibTaThl OCBOCHUS MPOTPaMMbI MO OUOJIOTHH BKIIOYAIOT JTUYHOCTHBIE,
MeTanpeaIMeTHbIC pe3ynbTaThl 3a BECh 1(50)2 (Vi o0Oy4deHus

Ha ypOBHE CpeAHero obiero oopa3oBaHus, a TaKKe MPEIMETHbIE TOCTHKEHHUSI 00ydarolerocs 3a



Ka)KJIbIH TOJ1 OOy4CHHUS.
IHosicHuTebHAA 3aNMCKA.

[Ipn pazpaboTke IIPOrpaMMbl 1o ouonoruu TEOPETUYECKYIO OCHOBY
JUIS ONpENeIeHHs MOAXOI0B K (OPMHUPOBAHUIO colepkaHus ydyeOHoro mnpeamera «buomorus»
COCTaBWJIM: KOHIENTYyajbHbIe MosiokeHus denepanbHOro rocy1apcTBEHHOTO CTaHAApTa CPEeIHETro
ob1miero ob6pa3zoBaHus O B3aUMOOOYCIIOBICHHOCTH IIeJieH, COJepKaHus, pe3yabTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TMOJOXKEHUS 00 OOMIMX IENsIX W MPUHIUIAX,
XapaKkTepU3yIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CpeJHero oOmiero oOpa3oBaHHs B
Poccuiickoit @enepanuu, a Takke MOJM0KEHU O crienuduke Ouonoruu, e€ 3Ha4YeHUU B NMO3HAHUU
YKUBOU NPUPOJBI U 00ECIIEUEHUH CYIIECTBOBAHUS YeIOBEUECKOro oomecTBa. CorjiacHO Ha3BaHHBIM
I0JIOKEHUSAM ONPE/IEIIEHbl OCHOBHbBIE (DYHKIIMH ITPOrPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo 6uojoruM AaéT MpeacTaBiIeHHE O LesaX, 00 o0Imel cTpateruu o0ydeHus,

BOCIHUTAHMS M Pa3BUTHS 00yUaIOIUXCs CPeACTBAaMH yueOHOro npeamera «buonorusy, onpeaenser
00s13aTeNIbHOE TIPEIMETHOE COJIEp)KaHue, ero CTPYKTYpPY, pachpelesieHue Mo pa3iesiaM U TeMmaw,
PEKOMEHIYEMYIO IIOCIIEA0BATEIBHOCTh U3yUEHHUsI yUeOHOro MaTepuana ¢ yuéToM MEXIPEAMETHbBIX
U BHYTPUIPEIMETHBIX  CBA3€HM, JIOTMKM  00pa30oBaTENbHOIO  IpoOIlecca,  BO3PACTHBIX
0COOEHHOCTEH 00yYaroIIMXCsl.
B mporpamme mo OHONOTHU TakXe YYUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM IJTUYHOCTHBIM,
MeTarpeaMETHBIM u MPEAMETHBIM pe3yapTaTtam o0OyueHus
B (opMUpOBaHMM OCHOBHBIX BHJOB yu€OHO-TIO3HABATEIBHOMN NEATEIbHOCTH/YUEOHBIX NEUCTBUI
o0yyaroImuxcs Mo OCBOSHHUIO CO/IePKaHUsI OMOJIOrMYECKOro 00pa30BaHUsL.

B nporpamme no Oumonoruu (10-11 kmaccel, 6a30BbI ypOBEHb) pealn30BaH HPUHIIMII
MIPEEMCTBEHHOCTH B M3y4yeHUM Ouosiornu, Onarogaps dYeMy B HeH MpocMaTpuBaeTCs
HaIlpaBJICHHOCTh HA pa3BUTHE 3HAHMUN, CBSA3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYyYHOTO
MUPOBO33PEHHUsI,  LEHHOCTHBIX  OpPUEHTAUUMW  JIMYHOCTH,  HKOJOTMYECKOTO  MBILIUICHHUS,
MIPEJICTABICHHUI O 3JI0POBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIICHUEM K OKpPY KAroIIeld MPUPOIHON
cpene. [loaToMy Hapsay ¢ U3ydeHHeM oOIIeONOIOTUYECKUX TEOPUM, a TaKKe 3HaHUNW O CTPOECHUU
JKUBBIX CHUCTEM pA3HOTO0 pPaHra W CYMIHOCTH OCHOBHBIX TPOTEKAONIMX B HHUX IPOIECCOB B
mporpaMMe Mo OWOJIOTHH, YAETNEeHO BHUMAHHUE HWCIMOJB30BAHUIO TONYUYEHHBIX 3HAHUM  JUId
pelleHrs TPHUKIAIHBIX 3a7a4, B TOM 4HCIe: NpOQUIAKTUKKA HACIIEACTBEHHBIX 3a00JIeBaHMIA
YeNoBeKa, MEANKO-TEHETHYECKOT O KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTMYECKH
11e7IeCO00Pa3HOTO MOBEICHUS B OKPY KAIOIIEH MPUPOIHON Cpeie, aHan3a BIUSHUS X03IiCTBEHHOU

ACATCIIBHOCTHU YCJIOBCKAa Ha COCTOAHHC MMPpUPOAHBIX



U UCKYCCTBEHHBIX 3KOCHUTEM. Ycunenue
BHUMaHUs K TIPUKIAIHOW HAMPaBICHHOCTH Yy4eOHOro mnpenMera «buonorus» mnpoauKTOBaHO
HE0OXOUMOCTBIO 00eCIieUeHUsT YCIOBHIA JIJIsl PEIICHUs OJHOW M3 aKTyaJIbHBIX 33734 IIKOJIBHOTO
OMOJOrMYecKoro o0pa3oBaHUsA, KOTOpas mpeanonaraer (GOpMUPOBAHHE Y OOYyYarOIIMXCs
CHOCOOHOCTH aJlaliTUPOBATHCS K M3MEHEHHSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MHpa.

[IporpamMma 1Mo OMOJIOTHU SIBIISIETCS OPUEHTUPOM JUISI COCTABJICHHS PabOuMX IpOrpamw,
aBTOPBI KOTOPBIX MOTYT MPEAJIOKUTH CBOI BapUaHT MOCIEI0BATEIbHOCTH U3yUEHHUS U CTPYKTYPBI
y4eOHOTr0 MaTepuarna, cBOE BUJICHHE nyTen dbopMupoBaHus
y oOyudaromuxcst 10-11 kmaccoB TpeaIMETHBIX 3HAHWM, YMEHUH U CIOCOOOB yueOHOU
NESATEIbHOCTH, a TAaKXKE METOAMYECKUX PEIICHUH 3a7ad BOCHUTAHUS M Pa3BUTHS CPEICTBAMHU
yuebHoro npeamera «buomorusy.

VYueOublii npeamer «buonorus» Ha ypoBHE CpeIHEro ooOImero odpa3oBaHUs 3aHHUMAET
BakHOe MecTo. OH obecrneunBaeT GopmupoBaHue y OOydarOIIUXCS MPEJICTaBICHUA O HAyYHOU
KapTUHE MHPA, pacIUpsieT U 0000111aeT 3HaHUS O )KUBOU MPUPO/IE, €€ OTIUUUTEIIbHBIX MPU3HAKAX —
YPOBHEBOI OpraHu3alluu U 3BOJIIOIUH, CO3MAET YCIOBUS JUIsl: TIO3HAHUS 3aKOHOB KUBOW MPUPOJIBI,
dbopmupoBanust (yHKIMOHAJIHLHOW TpPaMOTHOCTH, HABBIKOB 3J0pOBOro u Oe3omacHoro oOpasza

KHU3HH, OKOJOTHYCCKOI'O MBIIIJICHHUA, HCHHOCTHOI'O OTHOIICHUS K JKUBOH npupoac U 4YCJIOBECKY.

bonpmioe 3HAYEHUE y4eOHBIN peaMer «buonorus» AMeeT TaKxe
JUI pelleHUs BOCIMTATENIbHBIX W Ppa3BUBAIOLIMX 3a/ad CpeAHero obiero obpa3oBaHus,
COLIMAIN3aluu 00yyYaromuxcsl. N3y4enne 6uosorun obecrieunBaer yCIIOBUS
s (pOpMHUPOBAaHUS HMHTEJUIEKTYaJIbHbIX, KOMMYHUKALMOHHBIX U HH(OPMAIIMOHHBIX HaBBIKOB,
ACTETUUYECKOI KYJbTYpBI, CIocoOCTByeT UHTETpaluu OMOJIOrMYECKHUX 3HAHUHN
C TMpPEACTaBIECHUSMHM U3 JPYTUX Y4YeOHbIX NPEAMETOB, B YaCTHOCTH, (U3MKHM, XUMHUHU
u reorpapuu. Ha3BaHHble MONOXKEHUS O TNpeAHAa3HAYeHUH ydeOHoro npeamera «buomorus»
COCTaBHIIN OCHOBY JUIS OIIpEeCIICHUS HOJXO0/10B K oToopy
U CTPYKTYpPUPOBAHHUIO €T0 COJIEPKaHuUs, IPEICTABICHHOTO B IpOrpaMMe 10 OMOIOTHH.

OTt6o0p conepkanust yueOHoro npeamMera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIEH C
MO3UIMK KyJIbTYpOCOOOPa3HOrO MOAX0Ja, B COOTBETCTBUU C KOTOPHIM OOy4Yarolluecs JOJDKHBI
OCBOUTH 3HAaHUS M YMEHUS, 3HAUUMbIE JUIsi (POpPMHUpPOBaHUS OOUIEH KyJIbTYpBhI, ONpEAEsIONne
aJIecKBaTHOE TIOBEJCHHME UYEJIOBEKa B OKpYXarolled MpUPOIHON cpene, BOCTpEOOBAHHBIE B

MMOBCEIHEBHON JKU3HU M HpaKTI/I‘{CCKOﬁ JACATCIIbHOCTH. Oco0oe MEeCTO B 3TOM CHCTEME 3HAHUM



3aHUMAIOT JIEMEHTHI COJEPKAHUSA, KOTOPBIE CIy’KaT OCHOBOM A (OPMUPOBAHUS MPEACTABICHUN
O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KAapTUHE MHMpA M LEHHOCTHBIX OPUEHTALMSIX JMYHOCTH,
CHOCOOCTBYIONIUX T'YMaHU3AIUKA OMOJIOTHIECKOTO 00pa3oBaHUs.

CrpykTypupoBaHue COJEepKaHus yueOHOro MaTtepuaia B IIporpaMMe
10 Ouosiorun OCYILIECTBIIEHO ¢ yuyéToM IIPUOPUTETHOTO  3HAYEHUA  3HAHUU
00 OTIMYUTENBHBIX OCOOCHHOCTAX JKMBOM TPUPOABI, O e YpOBHEBOW OpraHu3aluu
U 9BOJIIOLMHU. B COOTBETCTBMM C 3THM B CTPYKType yueOHOro mpeamera «bHOIIOTHS BBIICICHBI
CIIEQYIOIIAE COICpXKATCIIbHbIE JTUHUM: «buosorus Kak Hayka. MeToasl HAy4HOIrO INO3HAHMSY,
«Krnetka kak Ouosnoruueckas cucremay, «OpraHusMm Kak Ouosoruueckas cucreman, «Cucrema u
MHOTr000pa3ne OpraHuvuecKoro MUpay, « IBOJIIOLHUS KUBOU TMPUPOABD, « DKOCUCTEMBI U MPUCYIIHE
UM 3aKOHOMEPHOCTH.

Henpr m3ydenus: yueOHoro npeamera «buosorusi» Ha 0a30BOM ypOBHEe — OBJIAJICHUE
00yYaroIMMUCs 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3aluy )KUBBIX CUCTEM Pa3HOTO
paHra 1 npuoOpeTeHne yMEHUH UCII0Ib30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JCHCTBHI B OTHOIIEHUU
00BEKTOB JKMBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX POOIEeM.

JlocTikeHne I1enu wu3ydeHus: ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreyrBaeTcs pelieHueM CJeAyoInX 3a1ay:

- OCBOCHME OOYYarOIIMMHUCS CHUCTEMbl 3HAHUI O OHOJOTMYECKHX TEOpUsAX, YUYCHMSX,
3aKOHax, 3aKOHOMEPHOCTSIX, TUIOTE3axX, npaBuiIax, CITyXKallnux OCHOBOM
Ui (hOpMHUPOBAHUS MIPEICTABICHUIM O €CTECTBEHHO-HAy4YHON KapTUHE MHMpa, O METOAAaX HAYYHOI'O
MO3HAHUS, CTPOEHUH, MHOTOOOpa3uh U OCOOEHHOCTSX JKUBBIX CHCTEM Ppa3HOTO YPOBHS
OpraHu3aluy, BBIIAIOINXCSI OTKPBITHSIX " COBPEMEHHBIX HCCIJIEJOBAHMSIX
B OMOJIOTHY;

- ¢dbopMupoBanue y 00y4armuxcs MO03HABATEJIbHBIX, MHTEJJIEKTyaJIbHbIX
U TBOPYECKUX CIIOCOOHOCTEN B MpoIlecce aHalu3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMU Hay4HBIX
B3TJI10B, UAEH U OJIXO0J0B K M3yUEHUIO )KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHU3alNY;

- CTaHOBJEHHE Yy oOyuarommxcs oOmel KyJbTypbl, (YHKIMOHAIBHOM TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH W OLIEHUBAThH SIBJICHUS OKPYXKAIOIIET0 MHUpa XUBOM MPHUPOJABI Ha
OCHOBAHUU 3HAHUN U ONBITA, TOJYYSHHBIX IPU U3YyUEHUU OUOJIOTHUH;

- (opMupoBaHue y OO0yYarOIUXCAd YMEHUI WIUIIOCTPUPOBATH 3HAUYEHUE OMOJOTHYECKUX
3HAHUW B TMPaKTUYECKOW JIeATEIbHOCTH 4YEJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

- BOCIIMTAaHHUC YGC)KI[éHHOCTI/I B BO3MOXXHOCTH IIO3HAHHS YEIOBEKOM >KHBOM Ipupoanl,



HEOOXOAMMOCTH OEpEe)XHOTO OTHOIICHHS K HEW, COOIOICHUS STUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTNYECKUX UCCIIEI0BAHNT;

- OCO3HAHHME IIEHHOCTH OMOJOTMYECKUX 3HAHWM JJI MOBBIIICHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYPBI, 11 (POPMUPOBAHKS HAYYHOTO MUPOBO33PCHUS,

- TpUMCHEHHE TNPUOOPETEHHBIX 3HAHUH W YMEHHM B TIOBCEJHEBHON IKU3HH
JUISL OLEHKH TIOCJICJICTBUM CBOEH JIEATENbHOCTH 110 OTHOIIEHUIO K OKpYyXalollenh cpene,
COOCTBEHHOMY 3/10pPOBBIO, 0OOCHOBAaHHUE U COOJIIOICHHE Mep MPOPHIAKTUKY 3a00JIeBaHUIA.

.B CHCTEME CpEIHEro ob11ero oOpazoBaHus «buonorusny, n3ydaemas
Ha 0a30BOM YpOBHE, SBIISIETCS O00S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB
IpeIMeTHOM 00sacTh « EcTecTBEHHO-HAYYHbIE IPEMETBIY.

OOmiee 4YUCJI0 YACcOB, PEeKOMEHAOBAHHBLIX [JI1 M3y4YeHUs1 OuoJiorMd — 68 4yacos:

B 10 ki1acce - 34 yacos (1 yac B Heneno), B 11 kiaacce - 34 yacon (1 yac B Heae110).

Conep:xanue o0ydyenus B 10 kiacce.

1 gac B Henento, Bcero 34 yaca, u3 HUX | yac — pe3epBHOE BpeMs

Tema 1. Buosorus kak Hayka (2 v).

buonormss kak Hayka. CBsi3b OHMOJIOTMM C  OOLIECTBEHHBIMH, TEXHHUYECKUMHU
U IpYTMMH €CTECTBEHHBIMM HayKaMmH, punocoduel, STUKOM, 3cTeTUKON 1 npaBoM. Poiib Guosoruu
B (hopMHpOBaHUM COBPEMEHHON Hay4HON KapTHHBI MHpa. Cuctema OMOJIOTHYECKUX HayK.

Mertonbl Mo3HaHUS >KUBOM MpUpOb! (HAOMIOAECHUE, SKCIEPUMEHT, ONMHUCAHUE, U3MEPEHUeE,

KJ'IaCCI/Iq)I/IKaI_II/IH, MOZACIINPOBAHUEC, CTATUCTUYCCKAA o6pa60TI<a ,Z[aHHLIX).

JlaGopaTopHbie U IPAKTUYECKHE PAOOTHI:
[Tpaktiueckas pabGora No 1. «Mcmonb3oBaHWe pa3NIUYHBIX METOJOB TMPH HU3YYECHUU

OHOJIOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl M uX opranusanus (1 4).

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiicTBa OmocucteM W WX pa3HOOOpaswe. YPOBHU OpraHu3anvi  OWOCHUCTEM:
MOJIEKYJIIPHBIH, KJIETOYHbIA,  TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSIHMOHHO-BUIOBOM,

HKOCHUCTEMHBIH (OMOTeo1eHOTHYECKU), OMOChEPHBIH.



Tema 3. XuMn4ecknii COCTaB M CTPOeHHeE KJIeTKH (8 u).

XHUMHUYECKUN COCTaB KIIETKH. XMMHYECKUE DJIEMEHTBI: MAKPODJIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepaibHbIe BEILIECTBA.

@yHKIMM BOJABl M MHUHEDPAIBHBIX BElIeCTB B KieTke. [loanep:xaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u crpoeHue 0ei1KoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezamMeHuMmeble u
3aMEHUMBIC AMUHOKHUCIOTHL. AMHUHOKUCIIOTHBIN COCTaB. YPOBHH CTPYKTYPBl OEIKOBON MOJIEKYJIBI
(nepBuuHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAs CTPYKTypa). XMMHUUYECKHE CBOMCTBA OEIIKOB.
buonornueckue GyHKIIUNA OEITKOB.

@epMmeHTHl — Ouojormueckue KatamusaTopbl. CTpoeHHe QepMeHTa: aKTUBHBIA LIEHTP,
cyOcTparHas crenu(UIHOCTD. Kodepmenrsr. BurtamuHsl. Otnuuus bepMeHTOB
OT HEOPraHUYECKUX KaTaIN3aTOPOB.

VriaeBoapl: MOHOCaxapusl (IUIFOKO3a, pubo3a U J1e30Kcuprudo3a), aucaxapuasl (caxaposa,
JAKTO33a) W HoJMcaxapuabl (Kpaxmai, TIJIMKOIeH, LeiIono3a). buonornyeckue QyHKIuM
YIJIEBOJIOB.

Jlumuael:  Tpurauuepuasl,  Qgochomunuael, crepouasl. [mapodwmibHO-THIAPOGOOHBIE
cBoiicTBa. buonornueckune Qynkumu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB M JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: [IHK u PHK. Hykneotupl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenne wu  ¢ynkuumun  JJHK.  Crpoenme wu  ¢ynkumun  PHK. Bugsr  PHK.
AT®: ctpoerue u GyHKITHH.

[Mutonoruss — Hayka o kierke. KnetouHass Teopus — IpuUMep B3aUMOJEHCTBUS UACH U
(hakTOB B HAYYHOM [MO3HAHUHU. MEeTO/1bl U3yUeHUS KIETKH.

Knertka xak nenoctHas kuBasg cuctema. OOIue MpU3HAKK KJIETOK: 3aMKHYyTas Hapy’KHas
MeMmOpaHna, monekynbsl JJHK kak renetndeckuit anmapar, cucteMa CUHTe3a OeJka.

Tumbl  KJIETOK: dJyKapuoTHyeckas M IpokapuoTHueckas. (OcoOEHHOCTH CTpPOEHUS
npokapuoTuyeckoil kietku. Kierounast crenka Oaktepuil. CTpoeHHE SyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepxHOCTHBIE ~ CTPYKTYphl  KJIETOK —  KJIETOYHass  CTEHKa,  IJIMKOKAJHKC,
ux Gynkoun. Ilnasmaruyeckas wMemOpana, e€ cBoiictBa W ¢yHkuuu. Iluroruiazma
n e€ opranouabl. OgHomeMmOpanuble opraHouasl kieTku: JIIC, anmapat ['onbaxu, JTU30COMBI.
[TosryaBTOHOMHBIE OpraHOU/BI KJIETKH: MUTOXOHAPUH, MIIAacTUAbL. [IponcxoxaeHne MUTOXOHIpUN

U Iiactua. Buabl miacTuj. HCMCM6paHHLIC OpTraHOUAbI KJICTKU: pI/I6OCOMLI, KJI€TOYHBIN LHCHTpP,



LIEHTPHOJIH, PECHUYKH, )KTYTUKH. DyHKIIUM OPraHOMIOB KICTKU. BriatoyeHus.

SAnpo — perynasaTopHblid HeHTp kieTku. CTpoeHue sapa: sjepHas 000JI0uKa, KapHoIuia3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JlaGopaTopHbIe U PaKTUYECKUE PaOOThI:

Jlaboparopuas pabora Ne 1. «M3ydeHHme KaTalUTUYECKOW AaKTHBHOCTH (EPMEHTOB (Ha
IIpUMEPE aMUJIa3bl WK KaTanas3bl)».

JlaGopatopnass pabora No2. «M3yueHne CTpPOCHHsSI KJICTOK PACTEHHUM, IKHUBOTHBIX
u OakTepuil 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OIHCAHUE).

Tema 4. ’KuzHenesiTeJIbHOCTb KJIETKH (6 4).

Ob6men  BemecTB, WM  MeTabomu3aM.  AccuMmwranus — (TUIACTHYECKHH — OOMEH)
U JUCCUMMIIALUS (PHEpreTHUecKuii oOMeH) — 1B CTOPOHBI €IUHOr0 IMpouecca Meradonusma. Ponp
3aKOHOB COXPaHEHUs BELIECTB U 3HEPIUH B IOHUMaHUH MeTa00Iu3Ma.

Tunbr oOmeHa BemiecTB: aBTOTPOGHBIM U rereporpodubii. Ponb  pepmenton
B 0OMEHE BEIIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

@®ortocunTe3. CBeroBas W TeMHOBas (as3pl QorocuHTe3a. Peaknum ¢dorocuHTE3A.
O¢dextuBHOCTE (poTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIS KU3HM Ha 3emue. BrnusHue ycioBuit
Cpelsl Ha ¢dorocuHTE3 " COCO0BI MOBBIIIEHUS ero IPOAYKTUBHOCTH
Y KyJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHHTE3UpYIOIe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKM3HU Ha
3emie.

OHepreruyeckuii  oOMeH B KkieTke.  PacmienneHue — BemlecTB,  BBIJCIICHHUE
U aKKyMYJUPOBaHUE SHEPIUU B KIETKE. DTalbl SHEpreTuiyeckoro oomena. I'mukonus. bpoxxenue u
ero Buabl. KuciaopogHoe — OKHCIIeHHME, WIM  KJIETOYHOe  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakumu wmatpuuHoro cuHTe3a. ['enernueckas wundopmanmus u JHK. Peanuzamus
reHeTHuYecKkol mHpopManuu B KieTke. [eHeTHueckuil kKoa M ero cpoiictBa. TpaHckpumums —
MatpuuHblii cuHte3 PHK. Tpancnsauus — 6uocunTe3 Oenka. Dranbl TpaHcisiuuu. KonupoBaHue
aMMHOKUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounslie ¢opmbl sxu3HU — BUpYCHL. McTopusi oTkpbiTHs BUpycoB (II.1. MiBaHoBCKUil).
Oco0OeHHOCTH CTpOEHUsl U KU3HEHHBIH LUK BuUpycoB. bakrepuodaru. bonesnu pacreHui,
KUBOTHBIX U YeJOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedunura yenoseka (BUY) —

Bo30yaurens CIIMJla. OOparHas TpaHCKpHUINLMs, peBepTaza M HHTerpasa. llpodumaktuka



pacrnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUM.

Tema 5. PasMHOKeHHe 1 MHANBHAYAJbHOE Pa3BUTHE OPTraHU3MoOB (5 4).

Knerounslii 1mMKIJI, WIM >KU3HEHHBIH LUK KieTku. MHTepdaza m wmwuros3. IIporeccsr,
nporekatomue B uHTepdasze. Perumkamus — peakums matpuunoro cuHte3a [IHK. Crpoenwme
XpPOMOCOM. XPOMOCOMHBI Ha0oOp — KapuoTUN. JIMIUIOMIHBIM W TalUIOMIHBIA XPOMOCOMHBIC
HaOOPBL. XpoOMaTUIbl. [uTosmornyeckue OCHOBBI Pa3MHOXKEHUSA
1 UHAMBUYAJIILHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knerku — muto3. Craguu muto3a. [Iponeccsl, mpoucxoasuiie Ha pa3HbIX CTaTUsAX
MuUTO3a. bronoruyeckuii cMbICii MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@DopMBI pPa3MHOKEHHUST OPTraHU3MOB: OecTonoe U MmojoBoe. Buapl 6ecronoro pa3MHOKEHUS:
JIeieHue HaJBOE€, IOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BETETATHBHOE
pa3MHoOkeHue. MckyccTBeHHOE KJIOHHPOBAHHUE OPTraHU3MOB, €0 3HAUCHUE JIJISl CENIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Cragum wmeiosza. Ilpomeccsl, mpoucxopsmme Ha cragusx wmeios3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronorndecknii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa3oBaHUsl MOJOBBIX KJIETOK y JKUBOTHBIX. [10/OBBIE XKene3bl:
CEeMEHHUKM U sSu4HUKU. OOpa3oBaHWE M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaTo30uj,
SAHIIEKJIeTKA) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTU CTPOEHUS SAUIEKIETOK U CIIEpMaTO30U0B.
OnnonorBopenue. [laprenorenes.

WNunuBuyanbHOe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (AMOpHOTreHe3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS y MO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHHE, TacTPyJIslUs, OpraHOreHes.
[ToctamMOpuoHanbHOE pa3BuUTHE. THIBI MOCTIMOPHOHAIBHOIO PAa3BUTUSA: MPSAMOE, HENpsIMoe
(uunHOYHOE). BrusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIC BBHI3BIBATH

BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuid. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHU, CTaauu
pa3BUTHSL.

JlabopaTopHbIe U IPaKTUIECKHE PAOOTHI:

Jlaboparopuas pabora Ne 3. «HabmrogeHne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOITpENapaTaxy.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHu3mMoB (8 u).

HpCI[MCT N 3aaadd TI'CHCTHKU. I/ICTOpI/IH Pa3BUTHA T'CHCTHUKHU. Ponp 1uronoruun



u HSMOpHOJOTMM B CTAaHOBJIEHUM TeHETUKH. Bkiag poccuickux H 3apyOeKHBIX YUYEHBIX
B pa3BUTHE TEHETUKU. MeToAbl TEeHEeTUKH (THOPUAONOTHYECKHMA, IIUTOTCHETHYECKHA,
MOJIEKYJISIpHO-TeHeTHUeCKui). (OCHOBHbIE T'e€HETHYECKHME MOHATHS. ['eHeThueckass CHMBOJIMKA,
HCIIOJIb3yEMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTHU HacCJe10BAHMS IIPU3HAKOB, YCTaHOBJICHHbBIE I'. Mennenem.
MoHOTHOpUIHOE CKpEIIMBAaHUE. 3aKOH eIuHO0-00pa3us TruOpuaoB mepBoro nokoieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH pacUICIUICHUs] MpU3HAKoB. [ 'unore3a unctorsl ramet. [loaHoe u HenosHoe
JOMUHUPOBaHHUE.

JuruOpunHoe  ckpeluBaHue. 3aKOH  HE3aBUCUMOIO  HACIEJIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUSA. AHAIM3HPYIOIIEe CKPEIIUBAHUE.
Hcnonbs3oBanne aHATM3UPYIONIETO CKPEIIMBAHUS AJI ONPEACIICHUs] TEHOTHIIA OCOOH.

CuernnieHHoe HacienoBaHue mpusHakoB. PabGora T.Moprana 1o CHEIUICHHOMY
HacjeA0BaHUIO reHoB. HapylieHue cuenieHus TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCKre KapThl.

I'enernka mosia. XpoOMOCOMHOE OINpEIEICHUE M0Ja. AYyTOCOMBI M IMOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U TeTEpOraMeTHbIE Oprain3Mbl. HacinenoBanue npu3HaKkoB, CLETUIEHHBIX C TIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HACJIeICTBEHHAas1. Poiib cpe/ibl B
HEHACJIEJICTBEHHOW  HM3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAU(PUKAIMOHHON  HW3MEHUYUBOCTH.
BapunanvonHbslii psn n BapuanuoHHas Kpuas. Hopma peakuuum npusHaka. KonudecTBeHHbIE H
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHasi, Uiy TEHOTHIMYECKas, U3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHUYUBOCTbD.
Meiio3 U TmMOJOBOM mMpoIecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTU. MyTallmoHHAs
M3MEHYMBOCTh. Kiaccudukanus wmyTtanuii: TeHHBIE, XPOMOCOMHBEIE, TeHOMHbIe. YactoTra
NpUYUHBl MyTanuid. MyTtareHHbie (akTopbl. 3aKOH TOMOJOTUYECKHX PSJAOB B HACJIEICTBEHHOU
n3MeHunBocty H.M. BaBunosa.

BHesnepHas HacneaCTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka yenmoBeka. Kapuorun denmoBeka. OCHOBHbIE METOABI TEHETHKU YEJIOBEKA:
TeHEATOTUYECKUN,  OJM3HENOBBIN,  ITUTOTEHETUYECKUM, OWOXMMHYECKHH,  MOJEKYJSIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpeAeNICeHHEe TE€HOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHKWE, B TOM uucie ¢ mnomoinsio [IIP-ananuza. HacnenacrBennble 3aboseBaHUS
YeJIOBEeKa: TeHHBbIE 00JIe3HU, OOJIE3HN C HACIICICTBEHHON MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3an. ComaTH4ecKue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH. [IpUHIIUIIBI 310pOBOTO

O6p8.38. KHU3HHU, OJUArHOCTHUKH, HpO(I)I/IJIaKTI/IKI/I U JICUCHHUS TEHCTUYECKUX OOJIC3HEH. Meauko-



TEeHETUYECKOE KOHCYJIbTUPOBAHME. 3HAYeHHE MEAMIIMHCKOW TE€HETUKH B NPEJOTBPALICHUH U
JIeUCHUH TeHETHYECKUX 3a00JIeBaHU YeI0BeKa.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

JlaGopaTopHas pabora Ne 4., «3yuyeHue pe3yIbTaToOB MOHOTHOPHIHOTO
U AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuas pabora Ne 5. «3ydeHne MOAM(PUKAMOHHON W3MEHYUBOCTHU, MMOCTPOCHHE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

[TpakTueckas padota Ne 2. «CocraBiieHue 1 aHaJIu3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OcHOBBI 0M0TEeXHOJI0THH (3 Y).

Cenekiusi Kak Hayka M TMPOLECC. 3apOXKJEHUE CEeICKUMM M JOMECTHKalMs. YUeHue
H.W. BaBunoBa 0 1eHTpax NPOMCXOXKJIEHUS U MHOrooOpasusi KyJbTypHbIX pacTeHHid. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE ~ METOJbl  CeJeKIMU. MaccoBblii W MHAMBHUIYaIbHBI  OTOOPHI
B CENIEKIIMM pacTeHUil M XKUBOTHBIX. OIleHKa SKcTepbepa. BIu3KopoICTBEHHOE CKpellMBaHUE —
uHOpuauHT. Yunctas nuHus. CKpelMBaHWE YHCTHIX JWHUHA. [‘ereposuc, wium TuOpuaHas cuia.
Heponcteennoe ckpemuBanue — aytOpuauHr. OtganéHHas rubpuamzanus U e€  yCIexwu.
HckyccTBeHHBI MyTareHe3 U TMOJIy4eHHE MONUIIIONIO0B. JlOCTHMXKEHHS CeNeKIMH PaCTCHHIA,
KUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonoruss kak oTpaciib IpPOU3BOJACTBA. [€HHas WH)KEHepHs. OTalbl CO3JaHUs
pexomOunantHo JIHK wu Tpancrennbix opranusmoB. Kierounas wunxeHepus. Kietounsie
KYJbTypbl. MUKpPOKJIOHAIbHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHME BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO35ICTBEHHBIX OpPraHHU3MOB. DKOJIOru4ecKue
u studeckue mpodaemel. [MO — renernyecku MOAUGUIIUPOBAHHBIE OPTAHU3MBI.

JlaGopaTopHbie U IPAKTUYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTHKEHHsSI CENeKIIMM PACTEeHU M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy, COPTOUCIIBITATENIbHBIN Y4acTOK,

B TEIUIMYHOE XO35ICTBO, JJa0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Coaep:xanue o0yuenus B 11 kiacce.
1 yac B Hexento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs
Tema 1. IBosronmonHas ouoJiorus (9 u).
[Ipennockuiku  BO3HUKHOBEHHS  JBOJIOLMOHHOW  TEOpPHH. ODBOJIOLIMOHHAS  TEOPHS

u e Mecto B Owomoruu. Brausame ABOJIIOLIMOHHOMN TCOpPHU Ha Pa3BUTHUC ouoyoruu



U APYTUX HayK.

CBugerenbcTBa 3BOMIOIMU. [laneoHTOIOrHYECKHE: TTOCIEA0BATEILHOCTD MOSIBICHUS BUJIOB
B TAJICOHTOJOTUYCCKONW JICTONMUCH, TMepexoanbie (opmbl. buoreorpaduveckue: CXOICTBO H
paznuuue dayH u GIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOACTBA M PA3IUYUs SMOPUOHOB Pa3HBIX BHUIOB TO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJIOTHYHbIC, PYJAUMEHTApHBIE OpTaHbI,
aTaBU3MBbl. MOJIEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTU U OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OPraHu3MOB.

Opomtonmonnas  Teopust Y. JlapBuna. Ilpennochbuikd BO3HMKHOBEHHS JAapBUHU3MA.
JBwkymye  cwibl  dBomonMM  BUAoB 1o JlapBuHy — (M30BITOYHOE — pa3MHOXKECHHUE
npu OTPaHUYCHHOCTU pecypcos, HeomnpeaenEéHHas W3MEHYUBOCTb, 0opnba
3a CyIIeCTBOBAaHUE, €CTECTBEHHBINA 0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJIOKEHUS.

Muxkpososmtonus. [Tonynsiius Kak eTUHUIA BUIA U SBOJTIOIUH.

JBrxkymue cwibl ((pakToOpbl) SBONIOIUH BHUIOB B MpHUpojae. MyTallMOHHBIA TMPOIECC H
KOMOMHATHBHAsI M3MEHYUBOCTh. [lomyssmuoHHBIE BOJNHBI © JApedd TeHoB. M3omsanus
Y MUTpaIusl.

EctectBeHHbIl 0TOOp — HampaBmstomuil (aktop 3Boionud. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pPe3yJbTat 3BOOIUHU. [IpuMepsl mpucnocoOneHunit y
Opranu3MoB. ApoMop(o3bl U UANO-aJANITAIIH.

Bun u BumooOpazoBanme. Kputepun Buga. OcHOBHBIE (OpPMBI BHI000pa30BAHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomtonius. PopMbl  dBoTIONMK:  (DHIIeTHYECKAst, IUBEPTCHTHAs, KOHBEPTEHTHAas,
napasuiensHas. HeoOpaTuMocCTh SBOTIOIUH.

[Ipoucxoxnenue oT HeCMeHaIU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienaau3anys. AanTuBHAs paAaIysl.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:

Jlaboparopnas pabota Ne 1. «CpaBHEeHHE BUOB 110 MOP(HOIOTUUECKOMY KPUTEPUIOY.

JlaboparopHas pabora  No 2. «Omnucanue MPUCTIOCOOTIEHHOCTH opraHusma
1 €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie (9 4).

I[OHay‘{HBIC MMPpEACTaBJIICHUA O 3apOXKIACHHUU KU3HU. Hay‘-IHBIC THUIIOTE3bl BO3HWKHOBCHMA



KU3HM Ha 3emsie: a0uMoTeHe3 W MaHCHEepMHsS. XHUMHUYecKas SBOMIONUA. AOHOTEHHBINM CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKON
sBositonny. HawanbHble 3Tansl 6uosnornueckoi spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE TMPOTOKIETKU. [lepBble KIETKM M HUX 3BOJIOLHUA.
®opMHUpPOBAaHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pazgutue xu3um Ha 3emsie 1o spam U nepuogam. Karapxeil. Apxeiickas
U mporepo3oiickas dpbl. [lameosolickas 3pa u e€ mnepuoAbl: KEeMOPUUCKUN, OpPIOBUKCKHIA,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3zo3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MaJIeOreHOBbINA, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMara U TEOJIOTMYeCKUX IHporieccoB. OCHOBHBIE ATambl HBOJIIOLUU
PaCTUTENBHOTO U KUBOTHOTO MUpa. ApoMopho3bl y pacTeHuil U ;kUBOTHBIX. [losiBIEHNE, pacBeT U
BbIMUpaAHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCcKOro Mupa Kak OTpakeHHe 3BOOUUMU. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIbl OpraHU3MOB.

OBoironusl  uyejoBeKa. AHTpomoJioruss Kak Hayka. Pa3Burue  mpesicTaBiieHUi
0 MPOUCXOXKIACHUM YesoBeka. MeTonbl n3yueHus: anTponorenesa. CxoJICcTBa U pa3inMuMsl YyeIoBeKa
U )KMBOTHBIX. CHCTEMATUUYECKOE TTOJI0KEHHUE YEIIOBEKA.

JBuwxymme  cuibl  (dakTopsl)  aHTpomoreHeza.  HacnmeacTBeHHass — M3MEHUYMBOCTD
U €CTeCTBEHHbII 0TOOp. OOIIeCTBEHHbIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPyZa, MBIIIJICHHE,
peub.

OcHOBHBIE CTaguU W BETBU HBOJIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, YUeNOoBEK yMEIbIH,
UYenosek npamoxonsmuid, YemoBek HeaHepTanbCekuid, YemoBek pazyMubiid. Haxonkn uckomaembix
OCTAaTKOB, BpPEMsl CYIIECTBOBaHHUSA, 00JIACTb PACIpPOCTPaHEHMs, O0BEM TOJOBHOTO MO3ra, o0Opa3s
KU3HU, OPY Ul

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIeoUHas (eBpasuiickas), HErpo-
aBcTpajoujgHas  (PKBaTOpHalbHas),  MOHrojioujHas  (a3uaTcko-amMepukaHckas).  YepTsl
MPUCTIOCOOJIEHHOCTH MPEICTaBUTENEH YeIOBEYECKUX pac K YCJIOBUSAM cyllecTBOBaHuUsA. EanHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JlaGopaTopHbIe U MPaKTUYECKUEe pabOTHI:

[lpaktuueckass  pabora Nel.  «M3ydeHme  HMCKOMAeMBIX  OCTaTKOB  pacTeHUH
1 ’KMBOTHBIX B KOJIEKLIUSIX).

SKCKprI/ISI ((3BOJ'IIOI_II/I$I OpTraHHU4YCeCKOro Mupa Ha 3emiie» (B CCTCCTBCHHO-Hay‘-IHBII‘;I nin



KpaeBeIuecKuil My3ei).
Tema 3. OpranusmMsel U OKpyxkawmas cpeaa (5 4).

OKOJIOTHSl KakK Hayka. 3aJaud W pa3fesibl  HKOJOTUU. METOJbl  SKOJOTUYECKHX
UCCIIEIOBaHM. DKOJIOTHYECKOe MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpeabl ~ oOWTaHMsIT ~ OpPraHHU3MOB: BOJHAs,  HAa3e€MHO-BO3yIlIHas,  IOYBEHHas,
BHYTPHOPTaHU3MEHHASI.

Oxkonorudeckue Qaktopel. Kiaccudpukanus 5SKOIOTHUECKUX (HAKTOPOB: aOMOTHYECKHE,
OnoTHYeCcKue u aQHTPOIIOTECHHBIE. JeiictBue 9KOJIOTHUECKUX dakTopoB
Ha OPraHU3MBI.

AOuotnueckue  (akTOpel:  CBET,  TEMIEpaTypa,  BIAXHOCTh.  DoTomepuoamsMm.
[TpucniocobaeHns OpraHu3MoOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOTHYECKUE PUTMEI.

buotnueckue  daktopel. Buasl  OMOTHYECKMX ~ B3aMMOJCHCTBHI:  KOHKYPEHIIMS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koomeparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpAHCTBO, HaxJIEOHMYECTBO). AMEHCalIW3M, HelTpanu3M. 3HadeHHEe OUOTHUYECKUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKW momyisuuu. OCHOBHBIE IOKA3aTeNd  MOIYJIALUU:
YHUCIIEHHOCTh, IUIOTHOCTh, POXKIAeMOCTh, CMEPTHOCTh, MPUPOCT, Murpanus. JluHamuka
YUCIIEHHOCTH TOMYJISIIIAU U €€ peryJisiusl.

JlabopaTopHbIe U PaKTHYECKHE PAaOOTHI:

Jlabopatopnast ~ paGora  Ne 3. «Mopdonoruyeckue OCOOEHHOCTH  pacTeHH
U3 Pa3HbIX MECT OOUTAHUSY.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «[Toacu€t MIOTHOCTH MOMYJISIMN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01iecTBa U IK0JI0THYECKHE CHCTEMBI (9 4).

CoobmecTBO  opraHu3mMoB  —  OuoneHos.  CTpykTypel — OHMOIIEHO3a:  BHIOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (rnuuieBas). Bunbl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okojnorudyeckue cuctembl (3kocucteMbl). [loHsTne 006 3KocucTeMe U OHUOreoleHo3e.
OyHKIIMOHATBHBIE  KOMIOHEHTHl  OKOCHCTEMBI:  TPOAYIECHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemiecTB M IOTOK HHEPrUUM B HKocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHHU
skocuctemsl. [Tumessle nenu u cetu. OCHOBHBIE MMOKA3aTeNM SKOCUCTEMBI: OMOMacca, MPOYKIIHS.
DKOJIOTHYECKUE TMUPAMUJIBI: TPOMYKIIMH, YHCICHHOCTH, Omomacchl. CBOWCTBAa HIKOCHUCTEM:
YCTOMYMBOCTB, CAMOpETyJIsus, pazButie. CyKieccusl.

HpI/IpOIlHLIC 9KOCHUCTCMBI. OKOCUCTEMBI O3ép u PCK. DKocHucTeMa XBOMHOTO



WJIA TIAPOKOJIMCTBEHHOTO JIeCa.

AHTpOTIOTeHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. YpOoskocucTeMbl. buonornyeckoe u
XO3HCTBEHHOE 3HAUYCHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpa3ue kak (akTop ycroiuuBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emie.

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuiisi, coctaB u cTpykrypa 6uocgepst. JKupoe
BemecTBO u ero (yHKiuu. OcobeHHOCTH OMOChephl Kak To0ambHON SKOCUCTEMBI. JlnHaMIueckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTbl BelIeCTB W OHOr€OXMMHUYECKHE IUKJIBI AJIEMEHTOB (YIJIepojaa, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuecTBo B Omochepe 3emiu. AHTpOmOreHHbIe U3MEHEHUsT B Onocdepe. [ mobGanbHbIe
IKOJIOTUYECKUE TIPOOIICMBI.

Cocy1iecTBOBaHUE MPHUPOJBI M YenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBoctd Onocepbl. OCHOBa PalMOHAIBHOTO YIPABJICHUS MPUPOIAHBIMH PECypcaMHu M HX

UCI0JIb30BaHue. JloCTHKEeHUSI OMOJIOTHH U OXpaHa MPUPOIbIL.

IInanupyemMblie pe3yJbTaTbl OCBOCHHS MPOIrPaMMbl N0 0M0JI0rUM (0a30BbIii YPOBEHbD)
HA YPOBHe cpe/iHero oouero o0pa3oBaHusl.

Cornacio @enepanbHOMY TOCYAAPCTBEHHOMY CTaHAApTy CpeaHero oOmero oOpa3oBaHMs
yCTaHABIUBAIOTCA TPeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS OOYyYarOIIMMHUCA MPOTPaMM CpPETHETO
ob1ero oOpa3oBaHusi: JUYHOCTHBIM, MeTanpeaMETHbIM
Y TIPEAMETHBIM.

B cTpykType IMYHOCTHBIX pe3yJibTaTOB OCBOEHHUs mpenMera «buosnorus» BblaeneHbl
CIIEYIOIIHEe COCTABISIONINE: 0OCO3HAHNE O0YUYAIOUTUMUCS POCCUMCKOM IPpaXKIaHCKOW MICHTUYHOCTH
— TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOATENIbHOCTH
U CaMOOIIpeIeTIeHHNI0, HATMYMe MOTUBALMU K OOy4eHHIO OMOJIOTHH, LIeJICHANpPaBICHHOE Pa3BUTHE
BHYTPEHHUX yOXKIeHUI JTUYHOCTH Ha OCHOBE KJTFOUEBBIX LEHHOCTEeN
u HUCTOPUUYECKHUX TpaauIui pa3BUTHS OMOJIOTUYECKOTO 3HaAHUS, TOTOBHOCTh
U CIOCOOHOCTh OOYYalOIIUXCsS PYKOBOJCTBOBAaTHCSI B CBOEH JI€ATENIBHOCTHM  IIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAaMH, NPUCYIIMMU CHUCTEME OHOJIOTMYECKOT0 OOpa30BaHMs, HaIUuue
9KOJIOTMYECKOT0 IIPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH )KM3HEHHBIE TIAHBbI.

JInyHOCTHBIE ~ pe3yJbTaThl ~ OCBOEHUss  npeamera  «buonorus»  mocTurarorcs

B CIHUHCTBC y‘-IC6H0ﬁ M BOCIUTATEIIbHOM OEATEIbHOCTH B COOTBETCTBHH C TPpaAUIIUOHHBIMU



POCCUICKMMH COLIMOKYJBTYPHBIMHA, HCTOPUYECKUMU M JTyXOBHO-HPAaBCTBEHHBIMHM IEHHOCTSIMU,
MPUHATHIMU B OOIIECTBE NpaBWJIaMU W HOPMaMHU TIOBEIEHUS W CHOCOOCTBYIOT Mpolieccam
CaMOTO3HAHUs, CAMOBOCIIMTAHHUS W CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IO3UIIMU JTUYHOCTH,
[aTPpUOTH3Ma, YBAXKEHUS K 3aKOHY W IPaBOMNOPAIKY, YEJIIOBEKY TpyJa M CTapUIEMy MOKOJIECHHUIO,
B3aMMHOIO YBa)XEHUs, OEpeKHOr0 OTHOLICHHS K KYJIbTYPHOMY HACJIEIUI0O U TpaJulldsiM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepauuu, MpUpOAE U OKPYKarOILIEH cpelie.

JIM9HOCTHBIE PE3yJIbTAThl OCBOCHUS Y4eOHOTO mpeamera «BHoIorusy AOKHBI OTpaXarh
TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEMH
MO3UIUEIN TINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEKIACHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO 00IIecTBa, pacuIMpeHne KU3HEHHOTO
OTbITa u OTIbITa e TeTbHOCTH
B MPOLECCE pealn3alud OCHOBHBIX HAIPAaBJICHUN BOCIUTATEIbHON AESTEIBHOCTH, B TOM YHCIE B
YacTH:

1) rpaIaHCKOro BOCIIUTAHUS:

- chopMUPOBAHHOCTh  TIPAXKIAHCKOM TMO3UIMH  OOYYaloOlIEerocss Kak  aKTUBHOTO
1 OTBETCTBEHHOTO YJIE€HA POCCUNCKOr0 OOIIECTBA;

- OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IpaB M O0S3aHHOCTEW, YBa)KEHUE 3aKOHA
Y MIPaBONOPSAJIKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOW NEATETLHOCTH MPU CO3JIaHUU yU4E€OHBIX MPOEKTOB,
pelieHnu yueOHbIX 1 MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

- CHOCOOHOCTH OMNpeneisiTh COOCTBEHHYIO TO3MIMIO 10 OTHOIICHHIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

- YMEHHE VyYHTHIBaTh B CBOMX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL ~ JIIOJIEW ¢ pasHbIMM  YOEXKACHHUSIMH,  KYJIbTYPHBIMH  I[I€HHOCTSMH
U COIIMAJIbHBIM MOJ0KEHUEM;

- TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBITIONHEHUSI YUeOHBIX,
MMO3HABATENIBHBIX M UCCIIEAOBATEIbCKUX 33/1a4, YBOKUTEIbHOE OTHOIIEHNE K MHEHHIO ONITIOHEHTOB
pu 00CYKJICHUH CIIOPHBIX BOMTPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

- c(OpPMHPOBAHHOCTh POCCUICKON IPakIaHCKOW MICHTHYHOCTH, TATPHOTHU3MA, YBAKEHHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepen Ponunoii, TOPJIOCTH

3a CBOM Kpaﬁ, CBOIO POI[I/IHy, CBOH S3BIK U KYJbTYpPY, IPOIIJIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O



Hapona Poccuu;

- 1IEHHOCTHOE OTHOLIEHUWE K MPUPOAHOMY HACIEAUI0O U TaMATHUKAM MPUPOJBI,
JNOCTUXKEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

- CcrmocoOHOCTh OIIGHHMBAaTh BKJAJ POCCUMCKHX YYE€HBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTUH, IOHUMaHNe 3HAUYEeHUs OMOJIOTUU B MO3HAHUU 3aKOHOB MPUPOBI, B )KM3HU YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

- uaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CiyxkeHH0 OTedecTBY UM €ro 3allluTe,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- OCO3HAHHUE IYXOBHBIX [IEHHOCTEW POCCUIUCKOTO HAPOA;

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSL, STUUECKOIO TIOBEJICHUS;

- CIOCOOHOCTH OIICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYMBOIO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJUTENSIM, CO3JaHHUIO CEMbUM HAa OCHOBE
OCO3HAHHOTO TNPHUHATHS LIEHHOCTEW CEMEMHON >KU3HM B COOTBETCTBUHM C TPAJULMSAMU HApPOJOB
Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

- OCTETHYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas JCTETHKY ObITa, Hay4HOTO
U TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOILLIEHU;

- IOHUMaHKE SMOLIMOHAIBHOTO BO3JECHCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXECHHMIO B Ppa3HbIX BHJAX MCKYCCTBA, CTPEMIICHHE IPOSIBIISATH
KauyecTBa TBOPUYECKOW JIUUHOCTH;

5) pu3uuecKoro BOCIMTAHUSA:

- IOHMMaHMEe U pealu3alus 370pOBOro u 6e30macHoro odpasa >kKM3HHU (3740pOBOE MHUTAHUE,
COOJIIO/ICHHE TUTHEHWYECKUX IPaBHJI M HOPM, COATaHCUPOBAHHBIA pPEXHUM 3aHATHM U OTAbBIXA,
peryisipHas buznueckas aKTUBHOCTb), OepexxHOro, OTBETCTBEHHOT'O
1 KOMIIETEHTHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

- TMOHMMaHHE LEHHOCTH TMpPaBWJ HWHIMBUAYAIBHOTO W KOJUIEKTHBHOIO O€3011acHOro
IIOBE/ICHU B CUTYALIUSX, YTPOXKAIOIINX 340POBbIO U JKU3HHU JIOACH;

- OCO3HAHME MOCJEACTBUI M HENpUSTHE BPEAHBIX MPHUBBIYEK (YMOTpEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpEeHHUSI);

6) TPy/10BOT0 BOCIIUTAHUS



- TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYJOI00HE;

- TOTOBHOCTb K aKTUBHOH A€ATEIbHOCTU TEXHOJIOIMUECKON U COLMAIbHON HAaIPaBIEHHOCTH,
CIOCOOHOCTh MHUITUHPOBATH, INITAHUPOBATH M CAMOCTOATEIBHO BBIIOJIHATH TAKYIO 1S TEIbHOCTD;

- MHTEpeC K pa3IM4HbIM cepaM MpodecCUOHATBHON IesITeNbHOCTH, YMEHUE COBEpLIATh
OCO3HaHHBII BEIOOp OyayILel npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBL;

- TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUU BCEi
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

- DKOJIOTUYECKU IIeJ1ecO00pa3HOe OTHOLIEHHWE K MPHUPOJe KaK MCTOYHUKY IKH3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

- TIOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJbTYpBl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOJKHBIX IIOCJIEICTBUMN I OKPYKAIOLIEH CPENbI;

- 0CO3HaHMeE INT00ANBHOr0 XapakTepa 3KOJIOIMYECKUX IPo0seM U IMyTel ux peleHus;

- CHOCOOHOCTh HCHOJNB30BaTh HpuoOpeTaemble IPU H3YYEHUH OHOJIOTMH 3HAHMS
M yMEHHUS TIpU pEHIeHHH npoOieM, CBS3aHHBIX C PAMOHAIBHBIM PUPOAONOIH30BAHHEM
(cobntoieHne mpaBWl TOBEACHMUSI B IPUPOJE, HANPABICHHBIX HA COXPAHEHHWE pPaBHOBECHS B
HKOCHUCTEMAX, OXPAHY BUJIOB, IKOCUCTEM, OHOChEpHI);

- aKTMBHOE HEINPHUATHE JEHCTBUM, MPUHOCSIIUX BpPEI OKpPYXKarolleW NPUPOIHOM Cpele,
yMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE AKOJIOIMUECKHE IOCIEACTBUS MpeaPUHUMAEMbIX
JENCTBAN U NMPEAOTBPAILATh UX;

- HaJIWYHME Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KyJbTYpBbI, OIBITA
NEATEIBHOCTH ~ DKOJIOTMUYECKOW  HANpaBICHHOCTH,  yMEHHMsS  pPYKOBOJCTBOBAaTbCS  HUMU
B I[I03HaBaTEIbHONH, KOMMYHHUKATHUBHOM M COLMAJbHOM MpPAKTUKE, TOTOBHOCTU K Y4YaCTHUIO
B IIPAKTHUYECKON JIEATEIbHOCTH YKOJIOITMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

- c(OPpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U  OOIIECTBEHHOM NPAaKTHKH, OCHOBAHHOTO Ha JWajiore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE S3bIKOBOM M YMTATENBCKOW KYJIBTYpBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXJ1y JIFOIbMU U TIO3HAHMSI MUPAa;

- MOHMMaHHe crenupuKu OUOJIOTMM KaK HayKd, OCOo3HaHue e€ poiu B (pOpMHpOBAHUU
paloHaIbHOrO HAy4YHOTO MBIIICHHUS, CO3/IaHUU L[EJIOCTHOTO MpeJICTaBICHUS

00 OKpYZKaromeM MUPE KaK O CAMHCTBC MMPUPOJbI, YCIIOBCKA U O6H.[CCTBE[, B MO3HAHWU IMPUPOIHBIX



3aKOHOMEPHOCTEH U pelieHuu npodieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

- yOexIEHHOCTh B 3HAYMMOCTU OWOJIOTHUHU JIJISi COBPEMEHHOMN NUBHIN3ALMU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHUS TMEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CIOCOOHBIX
pelars pecypcHble MpoOjaeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 TII00ANbHBIX
HKOJIOTMUECKUX MpobiieM U obecrieueHus: mepexojia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
HCIIOJIb30BaHUIO MPUPOTHBIX pecypcos
1 (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

- 3aUHTEPECOBAHHOCTh B MOJTYYCHUH OWOJIOTMYECKUX 3HAHUM B LIEJSAX MOBBIIICHUS 00IIeH
KyJbTYpbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH KaK COCTaBHOM dYacTh (YHKIMOHAIHHON
TPaMOTHOCTH O0yYaronmxcs, GoOpMUPYEMOil PH U3ydeHUN OHOJIOTHH;

- MOHHMMAHHME CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTh HMCIONIB30BaTh IMOJIy4aeMble 3HaHUs [ aHanu3a W OOBSCHEHUS SABIICHUN
OKpPYXKAaloIIlero Mupa M MPOUCXOIAUIMX B HEM H3MEHEHUH, yMEHHE [enaTb 0OOCHOBAHHBIE
3aKJIIOUYEHHST Ha OCHOBE HAy4YHBIX (DaKTOB U HMEIOIIUXCS JAHHBIX C IENbI0 MOJy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTh CAaMOCTOSTEIBHO HCIOJIB30BAaTh OWOJIOTMYECKUE 3HAHUS JUISl PEIICHUs
po0JieM B peabHbIX KU3HEHHBIX CUTYAIIUIX;

- OCO3HaHHE LEHHOCTH HAYYHOM NeATEeIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
HCCIIE0BATENIbCKYIO ACATEIFHOCTh MHANBUAYAIBHO U B TPYIIIIE;

- TOTOBHOCTb U CHOCOOHOCTh K HENPEpPHIBHOMY O00Opa30BaHUI0O U CaMOOOpa30BaHUIO,
K aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHHM MO OWOJOTHMH B COOTBETCTBUU C >KMU3HEHHBIMHU
MOTPEOHOCTSAMHU.

B nporecce qoctrkeHust TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS 00YUYAIOIIUMHUCS TPOTPAMMBI
o ouosorun Ha YpOBHE CPEIHETO o01ero oOpazoBaHus
y  o0yyarommxcs  COBEPIIEHCTBYETCS  OSMOIIMOHAJBHBIA  WHTEIIEKT,  Mpeanoiararomui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIOCOOHOCTh MOHMMATh CBOE AMOILIMOHAILHOE COCTOSIHHE,
BHJICTh HAMPABIICHUS PA3BUTHSI COOCTBEHHOUW YMOITMOHATBHOUN Cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHUE, CIIOCOOHOCTh aaNTUPOBATHCA K SMOIMOHATHHBIM M3MEHEHHSIM U TIPOSBIATH
rMOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH  MOTHMBAlUM, BKJIIOYAKOMIEH  CTpEMJIEHHE K  JIOCTHXKEHUIO  LEIU

" YCIICXYy, OITUMU3M, THUITUATHUBHOCTb, YMCHUC HCﬁCTBOBaTB, HCXOOs U3 CBOUX BO3MO)KHO0TCI>1;



SMNATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHME JApYTHX,
YUUTHIBATh ero npu OCYIIECTBICHUHT KOMMYHHKAIUH, CIIOCOOHOCTH
K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIbHBIX  HABBIKOB,  BKJIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAaUBaThb  OTHOIIECHUS
C IPYTHMHU JIFOJIbMH, 3200TUThCS, POSIBIIATh MHTEPEC U Pa3peIiaTh KOH(DIUKTHL.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHHUS ydeOHOro npenmera «buonorus» BKIIOYAIOT:
3HaYMMble 11  (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOy4YaIOMMXCS  MEKIMCUUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAayYHbIE TOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U
cienupuxky METOJI0B IIO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILIECTBO, DHEPrus, SBJICHUE, NPOIECC, CHCTEMa, HAay4dHBIH (aKT,
MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIIEAOBaHHE, HAOIIOACHUE, U3MEpPEHHE,
SKCHEpUMEHT U JpPYruX), YyHUBEpcaJbHble  yueOHble  JeiicTBUA  (IIO3HaBaTEINIbHBIE,
KOMMYHUKaTHBHbIC, pEryJsiTHUBHbIE), oOecneuuBatomye (opMupoBaHue (QYyHKIMOHAIBHON
IPaMOTHOCTM U COLMAJIbHOM KOMIETEHIMM OO0YyYaroluXcs, CIOCOOHOCTh OO0ydYaromuxcs
HCI0JIb30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHUBEPCAJIbHbIE
y4eOHbIe ECTBUS B TIO3HABATEIILHOW U COIIMATILHOMN MPAKTHKE.

MeramnpegMeTHble pe3yJbTaThl OCBOCHHS IpPOrpamMMbl CpeAHero ooOmiero ooOpa3oBaHus
JIOJKHBI OTPaKaTh:

OBnaneHre yHUBEpCAIbHBIMU YUEOHBIMU T03HABATEIbHBIMU JCHCTBUSAMMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO (hOPMYJMPOBaTh W AaKTyaJlM3UpOBaTh MpoOiieMy, paccMaTpuBaTh e
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTMUYECKOr0 MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHUA, KiIacCUPUKAIKMK, OOO0OIIEHUS), PACKpPhIBAaTh CMBICT OHOJOTUYECKUX TOHATUN
(BBLAETIATH WX XapaKTepHble IPU3HAKU, YCTAHABIUBATD CBA3U C IPYTMMHU MOHATHIMM);

ONpEAENATh LEIN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JOCTHIKECHMS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIbHOCTHU C MOCTABICHHBIMU LETISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS Ui OObscHEeHUs (GaKTOB M SBJIECHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTHUBHBIE, 1€AyKTUBHBIC, [0 aHAJIOTHH), BBISABISAThH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B PAacCMaTPUBAEMbIX SBJICHUAX, (OPMYIHUPOBATH BHIBOJBI U
3aKJIIOUEHNUS;

MNPUMCHATH CXEMHO-MOJCJIIBHBIC CPEACTBA IJid MPEACTABIICHHUA CYIICCTBCHHBIX CBs3E M



OTHOIICHUH B M3y4yaeMbIX OHOJIOTUYECKHUX OOBEKTax, a TaKKe MPOTUBOPEUYHil pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIONTUXCS MaTePHAIBHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHHBATH COOTBETCTBHE pPE3YJbTATOB IIEIISAM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ITEIbHOCTH;

KOOPJAVMHHUPOBATh W  BBINONHATH padOTy B YCIOBUSX PEaJbHOTO, BHPTYaILHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEUICHUH KU3HEHHBIX MPooIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIQJICTh HABBIKAMHM YYEOHO-HCCIEAOBATEIILCKON M TMPOEKTHOW IEeATEIbHOCTH, HABBIKAMU
paspeleHus npobiiem, o0ranath CIIOCOOHOCTBIO u TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEUICHHS MPaKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3iIMYHbIX
METOJIOB TIO3HAHHUS,

UCIIOJIB30BaTh  PAa3jMYHbIC BUIBI JEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUA,
€ro  HHTEpHIpeTaly, NpeoOpa3oBaHUI0O H  NPUMEHEHHWI0O B yYEeOHBIX  CHUTYaIHsX,
B TOM YHCJIE TP CO3JJaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOIOTHEH, KIHOUYEBBHIMU
TIOHSATUSAMH W METOJIAMU;

CTaBUTh W (OPMYTUPOBATh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOW JESITEIIBHOCTH U
KU3HEHHBIX CUTYAlMSIX;

BBISIBJIATh IPUYUHHO-CJIEJICTBEHHBIE CBS3M U aKTyaJIU3UPOBATh 3a7a4y, BbIABUTaTh TUIIOTE3Y
e€ pelIeHus, HaXOIUTh apTyYMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3aaBaTh MapaMeTPhl
Y KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAThH MOJIYYEHHBIE B XOJI€ PEIICHUS 3a/1a4d Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OLICHHBATh TPHUOOPETEHHBIN OIBIT,

OCYIIECTBIISITh IEJICHAIIPABJICHHBIN TMOUCK MEepeHoca CpPeACTB U CIOCOOOB JIEHCTBUS B
po(eCCUOHATIBHYIO CPENY;

yMETh TEPEHOCHTh 3HAaHUS B  TIO3HABATENBHYI0 W  MPAKTUYECKYH  o0nactu
KU3HEIESITCIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BbIZIBUI'aTb HOBLIC HJICH, NpCyIaraTb OPHUIMHAJIBHBIC IMOAXOAbI W PCHICHUA, CTAaBUTb



poOJIeMbI U 3a/1a4H, JOMYCKaIOIUe albTePHATUBHBIE PEIICHHUS.

3) pa6ora c unpopmanueii:

OpUEHTUPOBATHCSA B PA3NIMYHBIX HCTOYHUKAX WHEPOpMANUU (TEKCTE y4eOHOro TOCOOws,
HAy4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOTMYECKHX CJIOBApSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHamuU3UpoBaTh HH(OPMALMIO PA3TUYHBIX BHIOB U (QOpM
MIPEJICTaBJICHHSI, KPUTUYECKH OLICHUBATh e JIOCTOBEPHOCTD
Y HEMPOTHUBOPEUYUBOCTE;

dbopMynMpoBaTh 3ampochl M NPUMEHATh pPAa3IUYHble METOJbl IMPU TOUCKE U O0TOOpe
Ouosornueckoi nHGopMaIuu, He0OX0IMMOI JIJIs BHIIIOJIHEHUS yUeOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HWCIOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHMSI PA3JTUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBHIOMPATh ONTUMAIbHYIO (GOpPMYy TMPEACTaBICHUS OHOIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIIbI, PUCYHKHU U IPYTOe);

UCIIONIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpelCcTBa Mpu paboTe ¢ OMOIOTrHYecKOn
nHpopManuend:  NPUMEHSATh  XUMUYECKHE, (U3MYSCKHE H  MATeMaTH4YCCKUE  3HAKH
U CHMBOJIBI, (opMyibl, aOOpeBHATypy, HOMEHKIATYpy, HCIIOIb30BaTh U TPEOOpPa3OBBIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH;

BJIQJICTh HABBIKAMU pACIO3HABaHHWS MW  3amUThl UHMOpManuu, WHGHOPMAMOHHON
0€30MacCHOCTH JIUYHOCTH.

Og1aieHHe YHUBEPCAJIBHBIMA KOMMYHHKATHBHBIMHU 1€l CTBUSIMM:

1) oOmenue:

OCYIIECTBIISAITh KOMMYHHUKallMd BO Bcex cdepax >KHU3HHM, AaKTHBHO YYacTBOBAaTh
B JUAJOTe WM JUCKYCCHHM IO CYIIECTBY OOCYXIaeMOod TeMmbl (YMEHHE 3a/aBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KJICHUS OTHOCHTEIHLHO BBIMOTHEHHS TIPEIaraeMoi 3aJjaud, YIUTHIBATh HHTEPECHI
Y COTJIACOBAaHHOCTH MO3UIUH IPYTUX YYaCTHUKOB AMATIOTA WU JUCKYCCUN);

pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COITMAIbHBIX 3HAKOB,
MPEITOCHIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyaIldd, YMETh CMSTr4aTh KOH(DIWUKTHI H BECTH
MIEPErOBOPHI;

BIIQJICTh PA3IUYHBIMU CHOCcOOaMu OOIIEHHWS M B3aUMOJACHCTBHS, MOHMMATh HaMepeHUs
JIPYTHX 10 (378 MPOSIBIISATH YBAXKHUTEIHHOE OTHOILICHHE K co0eCceTHUKY
U B KOPPEKTHOM popme GpopMyTHupoBaTh CBOM BO3PAKECHMUS,;

pa3BEPHYTO M JIOTUYHO H3J1araTb CBOK TOYKY 3PEHHUS C WCIIOJNB30BAaHUEM SI3BIKOBBIX

CPEICTB.



2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYaJbHOH pabOTHI MpHU
pemeHrn OMOJOrHYecKor MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS! TPYIIOBBIX
(dbopM B3auMOAEHCTBHUS NIPH PELUICHUH yueOHOH 3a/1a4u;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KAOT0 WiIeHA KOJUIEKTHUBA;

OPUHUMATh LEJIH COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBHSA 1O €€ NOCTHKCHUIO: COCTABIIATH IUIAH ACHCTBUH, PACHPEACNIATh POIN C YUYETOM MHEHUH
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOH PabOTHI;

OLICHUBATh KaUY€CTBO CBOETO BKJIAJIa M KAKIOT0 YYaCTHUKA KOMaH/Ibl B OOIIMI pe3yJbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npejajarath HOBBIE INPOEKTHI, OLIEHMBATh HWJEH C IO3WUIMHA HOBH3HBI, OPUTHHAJIBHOCTH,
PaKTHYECKON 3HAYHMMOCTH;

OCYILIECTBJISATh [TO3UTUBHOE CTPATEIMYECKOE TIOBEICHHE B PA3IMYHBIX CHUTYAIHsX,

IMPOABJIATH TBOPYCCTBO U BOO6pa)KeHI/Ie, OBITE WHUIIMATUBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWUS JJs BBIABICHUS NpoOJIeM M HMX pelIeHUd
B KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHMM 1I€JEeBbIE M CMBICIOBBIE YCTaHOBKH
B CBOMX JEHUCTBUAX M IIOCTYIIKaX II0 OTHOLICHHIO K JKMBOW IIPUPOJAE, CBOEMY 3J0POBBIO
1 3J10POBBI0 OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIIATh IO3HABATENbHYIO JI€ATEIbHOCTh, BBIABISTH IPOOJIEMBI,
CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHON NEATEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHHUs MpoOJIeMbl C yUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacUIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JenaTh ~ OCO3HaHHBIK  BBHIOOp, apryMEHTUPOBaTh  €ro, OpaTb  OTBETCTBEHHOCTH
3a penIeHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



Croco0CTBOBAaTh (DOPMHUPOBAHUIO M TIPOSIBIICHUIO IMUPOKOH IPYIUIIMNA B Pa3HBIX 00JIACTAX
3HAHUM, TTOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIHLHON peiieKCHH KaK OCO3HAHUS COBEPIAEMBIX IEHCTBUN U
MBICITUTEIIBHBIX TIPOIECCOB, UX PE3yIbTATOB M OCHOBAHUH, UCIIOJIL30BATh MPUEMBI pediiekcun st
OLICHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH.

3) npuHATHA ce0sl U JPyTrux

MPUHUMATH ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYTOTO YeIOBEKa.

[Ipenmernsie pe3ynbTarhl ocBoeHusi mpopammbl COO mo Owuomoruu Ha 0a30BOM ypOBHE
BKJIIOUYAIOT crHenuduueckue g ydyeOHoro mpeamera «buonorus» HaydHblEe 3HAHHS, YMEHHUS U
CIOCO0BI JNENCTBUN o OCBOEHHIO, MHTEPIpPETALNN
Y MpeoOpa3oBaHUIO 3HAHUM, BUBI IEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYallMsIX, a TaK)K€ B PEAIbHBIX J>XU3HEHHBIX CHUTYyaIUsX,
CBSI3aHHBIX C Ouwonorueid. B mporpamme mpenMeTHbie pe3yJabTaThl MPEICTABICHHBI MO TOJaM
o0ydeHusl.

IIpeameTHble pe3yabTaThbl OCBOeHHsI yueOHoro nmpeamera «buosorus» B 10 kiaBcce
JAOJIKHBI OTPAXKATh:

- c¢(hOpMHUPOBAHHOCTh 3HAHUN O MecTe U PO OMOJOTHMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KAapTUHBI MHpa U
Hay4YHOTO MHPOBO33PEHMS, O BKJAJE€ POCCUUCKHUX U 3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE
ounosornu, (PyHKITMOHAIBHON TPAaMOTHOCTH Y€JIOBEKA VISl PEIICHUS KU3HEHHBIX 33]1a4;

- YMEHHE PacKphIBaTh COACpKAHME OMOIOTUYECKUX TEPMHUHOB U MOHSITHUIA: KU3Hb, KIETKA,
OpranusM, Metadonu3M (0OMeH BEUIECTB M MpEeBpaIleHUe YHEPTUH), TOMEOCTa3 (CaMOperyisius),
ypOBHEBast OpraHu3amus  >KHBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHNE (penpoayKius),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE;

- YMCHHC Wu3JIaraTtb OHOJIOTUYECKHUE TCOpHUU (KHGTO‘IH&H, XpOMOCOMHasA, MyTallMOHHAas,



LIEHTpaJbHAsl  JIOTMa  MOJIeKyJsipHOW  Owmomormm), 3akoHbl (I'. Menmens, T. Moprana,
H.W. BaBuioBa) u y4eHust (0 LEHTpaX MHOrooOpa3us M MPOUCXOKICHUS KyJIbTYPHBIX PAacTCHUMN
H.N. BaBunosa), OINPELENATh TPAHUILIBI ux IIPUMEHUMOCTHU
K KHBBIM CHUCTEMAaM;

- yMEHuE BIaJeTh METOJaMH HAyyHOro TIO3HaHUS B OHoNOruu: HaONIOIEHHUE
Y OIMCAHME JKUBBIX CHCTEM, IIPOLECCOB M SIBJICHU, OPraHU3aIMsl U MPOBEICHHE OMOIOTUYECKOTrO
9KCIIEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXIY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE MTOJYyYEHHBIX PE3YIbTaTOB, UCIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOpUN
u 3aKOHOB, yMeHue JenaThb BBIBO/IbI
Ha OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

- yYMEHHME BBIICNATH CYIIECTBEHHbIE IPU3HAKHM BHUPYCOB, KIETOK MPOKAPHOT
U 3YKApHOT, OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa
BEIIECTB M TPEBpalleHUs  DBHEPruM B KiIeTKe,  (OTOCHHTE3a,  IJIACTUYECKOIO
U SHEpreTMYeckoro oOMeHa, XEeMOCHHTE3a, MMTO03a, Mei03a, OIUIOJOTBOPEHHUS, Pa3MHOMKECHMS,
WHJIMBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

- YMEHHUE MPUMEHTh NOJyUYEHHbIE 3HAHUS Ul OOBSICHEHUS] OMOJIOIMYECKUX IMPOLIECCOB U
ABJICHUM, Ui~ TPUHATUS  NPAKTUYECKUX  pEIIeHUH B IOBCEJHEBHOM  JKM3HHU
C Lenbio obecrieyeHUs: O€30MACHOCTU CBOErO 370POBbS M 3/0POBbSl OKPYXAIOIIUX JHOJEH,
COOMIOZIGHUSI HOPM TPAaMOTHOTO TOBEJACHMS B OKpYXarolled HpUpOJHON cpene, MOHUMaHUE
HEe00X0UMMOCTH HCIOJIb30BaHUS JOCTUKEHUH COBpEMEHHOMU OuoI0rHH
1 OMOTEXHOJIOTUH JIJIs1 pallMOHAILHOTO IPUPOI0NOIb30BAHUS;

- yYMEHME pelaTh 3JEMEHTapHble TI'eHETHYECKHE 3aJaud Ha MOHO- M JUTMOpHUIHOe
CKpEIllMBaHNE, CIIETNIEHHOE HACJIeI0BaHUE, COCTABIIATH CXEMbl MOHOTMOPUIHOTO CKPEIIUBAHUS [T
Ipe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

- YMEHHE BBINOJHATH JIAOOpAaTOpPHBIE M NpaKTHUeCKUue paboThl, cOOM0AAaTh MpaBUia MPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

- YMEHUE KPUTHYECKH OLIEHHWBAaTh W HHTEPIPETHUPOBaTh MHGOPMAIMIO OMOJIIOTUYECKOTO
COJIep’KaHus, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUSA W3 PaA3IUYHBIX HCTOYHUKOB (CpencTBa
MaccoBOi HMH(OpMaIUK, HAayYHO-TIOMYJIIPHbIE MaTepHaibl), STUUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIIeIOBaHHI B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

- yMEHHE co3/JaBaTh COOCTBEHHBIC THMCHMEHHBICE M YCTHBIE cOO0OImeHus, 00001as
OMOJIOrMYECKY0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO HCIIOJIb30BATh MOHSATUNHBIN

arrapar OHOJIOTHH.



IIpenmerHble  pe3yjbTaTbhl  OCBOeHHMSI  y4yeOHOro  mpeamera  «buoJsorus
B 11 ky1acce JaIKHBI OTPAXKATh:

- c(OPMHPOBAHHOCTh 3HAHMW O MeCTE€ W POJIM OMOJIOTMM B CHCTEME HAYYHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTeCTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAay4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE
ouosoruu, GyHKIMOHAIEHON rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHHUS )KU3HCHHBIX 3a]1a4;

- YMEHHUE PACKPBIBATh COJIEPKaHNE OMOOTUICCKIX TEPMUHOB M TIOHSATHIA: BH/I, TIOMYJISIIIHS,
reHo(OH1, IBOJIIOLMS, ABUXKYIINE CUIIBI ((hAaKTOPbI) IBOJIIOLHMH, MPUCIIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHUe, FIKOJIOTHUECKHUEe (PAKTOPBI, SKOCUCTEMA, IPOAYIIEHTbI, KOHCYMEHTHI, PEAYLIEHTHI,
[[eNU MUTAHUS, YKOJIOTHYECKas TUpaMuIa, OMoreonenos, onocdepa;

yYMEHHE Wu3JaraTb OHOJOTMYECKHe Teopuu (dBomoumonHHas Teopus Y. JlapBuHna,
CUHTETHYECKass TEOpHUs OHBOJIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOIO CXOJCTBA
K.M. bapa, uepenoBanus riaBHbIX HampaBieHud u myteit sBomtouuu A.H. CeBeplioBa, ydeHus o
ouocdepe B.1. Bepnaackoro), OTIpeIeIsATh TPaHUIIBI ux IPUMEHUMOCTH
K JKUBBIM CHCTEMAaM;

- yMEHHME BIAJETh METOJAAaMM HAay4YHOrO IIO3HaHUS B Ouosoruu: HaOIIOAECHUE
U OINHCaHUE )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI, OpraHU3aIlis U MPOBEIECHUE OMOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBMKCHHE THUIIOTE3bl, BBIABICHUE 3aBHCHUMOCTH MEXAY HCCIEILyeMbIMU
BEJTMYMHAMU, OOBSICHEHHE ITOJTYICHHBIX PE3yJIbTaTOB, HCIIOIH30BAaHHBIX HAYYHBIX ITOHSATHH, TEOpUI
" 3aKOHOB, yMEHHUE JeNaTh BBIBO/IBI
Ha OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

- YMEHHE BBIIEIATH CYIIECTBEHHbIE MTPU3HAKU CTPOCHHSI OMOIOTUYECKIX OOBEKTOB: BHJIOB,
TIOTTYJISIIHH, MIPOJIYIICHTOB, KOHCYMEHTOB, PEIyLEeHTOB, OHMOTEOIIEHO30B
M DKOCHCTEM, 0COOEHHOCTH TPOIECCOB: HACIEJACTBEHHONW M3MEHYHBOCTH, €CTECTBEHHOTO OTOODA,
BHUJI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB, ACHCTBHS JKOJIOTUYECKUX (HAKTOPOB Ha
OpraHMU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHUHU B IKOCHCTEMaX, aHTPOMOTEHHBIX U3MEHEHUN B
IKOCHUCTEMAX cBOCH MECTHOCTH, KpPYroBOpoTa BEIIECTB
1 OMOTEOXMMHUYECKUX IIUKIIOB B Onocdepe;

- YMEHUE MPUMEHITh MONyUYeHHbIe 3HAHUS JUIsI OOBSCHEHUS! OMOJOTUYECKHUX MPOIIECCOB U
SABIIGHWUW,  JUIsl ~ TPUHITHS  TPAKTHUYECKUX  pEIIeHWH B~ TOBCEHEBHOM  JKWU3HU
C menpi0 obOecriedeHUs] O€30MaCHOCTH CBOETO 3I0POBBS M 3/I0POBBSl OKPYXKAMOIIUX JFOJICH,
COONIIOJICHUsSI HOPM TPAMOTHOTO TIOBEACHUS B OKpYKAIOUICH TNPUPOJHON Cpele, NMOHWMaHHE

HCO6XOILI/IMOCTI/I HUCIIOJIB30BaHUA JOCTHXKEHUI COBpCMCHHOf/'I OHoIOrun



JUIS paliiOHaIbHOTO MTPUPOIOTIOIB30BAHUS;

- YMEHHE pellaTh dJIEMEHTapHbIE OWOJIOTMYECKHE 3aJaud, COCTaBJISATH CXEMBI MEpPEeHoca
BEILIECTB U SHEPTHH B SKOCUCTEMaxX (IIEMU MUTAHUS);

- YMEHHUE BBINOIHATH JIAOOpATOpHBIE U MpakTHUecKue padoThl, coOII0IaTh MpaBuUiia MpU
pabote ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHHEM;

- YMEHHE KPUTHYECKH OILIEHWBATh U HHTEPIPETHUPOBATH WHEOOPMAIUIO OHOIIOTHUYECKOTO
COJIEpKaHusl, BKIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHWS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBod HMHGpOpMAIUM, HAyYHO-TIONYJSPHBIE MaTepHalibl), paccMaTpuBaTh TIJI00aJIbHBIC
9KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC IHCBMEHHBIC U YCTHBIE COOOIICHHS, 0000IIast
OHMOJIOTrMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHSATHIHBIN

alrrapar OHOJIOTHH.

TEMATUYECKOE IIVIAHUPOBAHUE
10 KJIACC (6a3a)

KoanuectBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
KounTtpo (uudpoBbie)
n/ pa3/iesIoB U TeM IIpakTnyeck
Bcero JIbHbIE o0pa3oBaTe/bHbIE
n NporpamMMbl ue padoTbl
padoThI pecypchbl
bu6mmoreka [JOK
1 Buosorus kak Hayka 2 https://m.edsoo.ru/7f4133
68
bu6mmoreka [JOK

KuBble cucTeMbl B
2 1 https://m.edsoo.ru/7f4133
HUX OpraHu3anus 68

N bubnmuotexa [JOK
XUMHYECKHIl cOCTaB

3 8 1 2 https://m.edsoo.ru/7f4133
U CTPOEHUE KJIEeTKH 63

KusHeneaTeJbHOCTD bu6mmoreka [JOK
KJIETKH https://m.edso0.ru/7f4133



https://m.edsoo.ru/7f413368
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68

PasMmHokenue u

HHIUBUIYAJbHOE bubnnoreka [HOK
pa3BuTHe 5 https://m.edsoo.ru/7f4133
OpPraHM3MoOB 68
HacJjiencTBeHHOCTb U bubmuorexa [JOK
H3MEHYMBOCTH 8 https://m.edso00.ru/7f4133
OpPraHM3MoOB 68
Cenexkuust
bu6mmoreka [IOK
OpPraHu3MoB.
3 https://m.edsoo.ru/7f4133
OcHOBBI 63
OMOTEXHOJIOTHH -
Pe3epBHOe Bpemsi 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC ( 6a3a)
KosmnuecTBo
4acoB
DJIeKTPOHHbIE
Ne Kont Ipa P
KTH uudposbie
n/ Tema ypoka poJIb
qJecK o0pa3oBaTtejibHbIE
I Bcero HbIe
ne pecypcbl
padoTt
pado
bl
ThI
bu6nmoreka [IOK
Buosorus kak Hayka (2) https://m.eds00.ru/863cc
a60
buonorus B cucrteme HayK.
. OOBeKThl n3y4eHust OMOJIOTHH. 1 BuGmorexa [IOK
https://m.edso0o.ru/863cc
2 MeTo/1bI Hay9HOTO TIO3HAHHUSI B e
Ouonoruu. 1 —
KuBble cUCTEeMBbI U HX bubnunoreka LIOK
3 opraHm3auyus. 1 https://m.edso0o.ru/863cc
cOe
XuMHYECKHI COCTAB U CTPOCHUE
KJeTKH (8)
bu6nmorexa LIOK
MonexymspHbIii ypoBeHb: 0011as https://m.edsoo.ru/863cc
4 xapaktepucTuka. Heopranndeckue 1 56
BElIEeCTBa: BOJa, COJIM.
Jlunuael, UX CTpoeHUEe U PYHKITHH. bubmuoreka [IOK
5 YrneBobl, UX CTPOCHUE U 1 https://m.eds00.ru/863cd
byHKIIUN 0c8
benku. CoctaB u cTpykTypa
6enkoB. DepMEeHTHI-
OMOJIOTHYECKUE KaTaJTH3aTOPHI. bubmuoreka [{OK
6 JlaGopaTtopHnast pabota 1 1 https://m.edsoo.ru/863cd
Nel.«M3yuenne kaTalauTUYeCKOn 9ce
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl WA KaTaaas3bl).
Hyxneunossie xucnorel: JIHK u Bummorexa [IOK
7 | PHK. AT®, Butamutbl. Bupycsl — 1 https://m.edso00.ru/863cd6
HEKJIETOYHAas (popMa >KU3HH. 5e
8 Knerounas teopus. CtpoeHue 1 bubnmuotexa [JOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
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KJIETKH: MeMOpaHa, IIUTOIIa3Ma,
OIIC, sapo, pubocomsI

https://m.edso0.ru/863cd6

Se

CrpoeHue KIETKH: MUTOXOHIPHH,

bubmuoreka [JOK

9 IJIACTU/IBI, OPTaHOU/IbI JIBUKECHUS. https://m.edso0.ru/863cd6
5e
JlaGopaTtopHnas pabota
No 2.«M3ydyeHue CTpOEHHUs] KIIETOK
. . bubmmoreka [JOK
pacTeHuM, >KUBOTHBIX W OakTepuit
10 https://m.edso0.ru/863cd6
MOoJ MHMKPOCKOTIOM Ha TOTOBBIX 5e
MHUKpOIIpenaparax U uX OIMHCaHUE -
KOHTpo.m)Haiﬂ pabora mo Teme : BuGmuorexa LJOK
17  XMMHYeCKHIi COCTaB M CTpPOeHHe https://m.eds00.ru/863cd6
KJIETKH Se
KuzneaesareJbHOCTh KJIeTKH(6)
bu6mmoreka [IOK
Oco0OeHHOCTH  CTpPOEHUsl  KJIETOK https://m.eds00.ru/863cd6
12 npoxapuoT u SyKapHOT. 5e
OOMeH BeIeCTB MW DJHEPrUuu B bu6mmoreka [IOK
13 KJIETKE. https://m.edso0.ru/863cd6
5e
OHepreTuyeckuit oOMeH B BuGmuorexa LIOK
14 KJeTKe.] TMKOJIN3 W OKHUCIUTEIIHLHOE https://m.edso0.ru/863cd6
dbochopunupoBanue. Se
Tuner KJIETOYHOI'O ITUTAHUS. bu6mmoreka [JOK
15 DOTOCUHTE3 U XEMOCHUHTES. https://m.edso0.ru/863cd6
5e
IInactuueckuit oomMen. buocunres brbmiorexa IJOK
https://m.edso0.ru/863cd6
OeJka.
16 5e
Perymsus TPAHCKPUILIUU u bu6mmoreka [IOK
17 TPAHCILSLHK B KIETKE https://m.eds00.ru/863cd6
5e
Pa3MHoO:kxeHHue u
HMHANBHUAYAJIbLHOE Pa3BUTHE
JHBIAY (5) P bubnmoreka [JOK
OprafusmMoB https://m.edso0.ru/863cd6
KiteTouHbIM LUKA, WIM KU3HEHHBIN 5e
18 LUKJI KJIIETKH .
Henenne knetkun — muto3 .Ctaguu bu6mmoreka [IOK
19 muroza. Ipoueccsl, mpoucxoasmue https://m.eds00.ru/863cd6

Se



https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e

Ha pa3HbIX CTaguAX  MHTO3a.
buonorndyecknii  CMBICI  MHTO3a.
JlaGopatopnas  pabora Ne 3.
«HaOnromenue MuTO3a B KJIETKax
lkoHuMKa Kopemka Jiyka Ha
TOTOBBIX MUKPOIIpENapaTaxy .

@®opMbl Pa3MHOKEHUSI OPraHU3MOB:

bu6mmoreka [IOK
20 Occmomoe - momosoe.  Buil https://m eds00.ru/863cd6
0ecroJIoro pa3MHOXKEHUS 5e
Meiio3 .Craauu meriosa .Ilpoueccsl,
MIPOMCXOMAAIINE HAa CTAIUAX MEH03a. bubmorexa LOK
21 . https://m.edso0o.ru/863cd6
buonornueckuii CMbICT ¥ 3HaYEHUE Se
Meio3a.
NuauBuayanbHOe pa3BuUTHE bubnnorexa [HOK
(oHTOTCHE3) . https://m.eds00.ru/863cd6
22 5e
HacaeacrBeHHOCTH "
W3MEHYHMBOCTH OPraHu3mMosB(8) Bu6muorexa LIOK
https://m.eds00.ru/863cd6
[IpeamMer W 3amauyd TEHETUKH 5e
23 Hcropus pa3BUTHUs T€HETHKU o
Metonbl reHeTHKU. OCHOBHBIC
TeHETHYECKHUE TIOHATHUS . bubmuorexa [JOK
I'eneTnueckas CHMBOJINKA, https://m.edso0.ru/863cd6
24 wucnons3yeMas B cxemax Se
CKPELIUBAHUM .
3aKOHOMEPHOCTH HacJIe0BaHUS
NPU3HAKOB, YCTaHOBJICHHBIC bubnnorexa [IOK
25 I Mennenem. MOHOTHOPHIHOE https://m.eds00.ru/863cd6
CKpeluBanue . Pemenue 3anay. o€
JurubpunHoe ckpemrBanue .3akoH BuGmuorexa LJOK
26  HC3aBHCUMOTO HacJIe0BaHMA https://m.eds00.ru/863cd6
npu3HaKoB . Pemenue 3amay. 5e
I'enetuka mona .XpOMOCOMHOE
ompezneneHue rmnoja . [‘eHeTuka
yenoBeka. .OCHOBHBIE ~ METOJBI bubmmorexa [IOK
27 renernku wenoseka. Ilpakrryeckas https://m.edsoo.ru/863cd6
pabota Ne 2.«CocraBieHue # o€
aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY .
28  V3MEHYMBOCTb. Bunpr bu6mmoreka [JOK
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N3MCHYHMBOCTHU: HCHACJICACTBCHHAs

https://m.edso0.ru/863cd6

XapaktepucTruka.MoupuKanoHHN Se
W3MEHYUBOCTH .
HacnencrBennas, HAIIH
TeHOTHITHYECKAs, A3MEHYUBOCTH BuGmmotexa LIOK
29 .KOMGI/IHaTI/IBHaH N3MCHYUBOCTH httpS//m edSOO rU/863Cd6
MyTanuonHnas H3MEHYUBOCTh Se
Kiaccudpukanust myTarmii: o
Kontponbnas pabora mo Teme BuGmuorexa IJOK
30 Hacaencrsennocts " https://m.edso0.ru/863cd6
H3MEHYHBOCTH OPTraHU3MOB. Se
Cesexnust opranusmMoB. OCHOBBI
ouorexHoJioruu (3) Bubmorexa [TOK
31 https://m.eds00.ru/863cd6
Cenekiusi KaKk HayKa W TIpolecc 5e
3apoxKACHUE CEIICKITUN o
CoBpeMEHHbIE METO/IbI CEJIEKIIUY . bu6mmoreka [IOK
32 https://m.eds00.ru/863cd6
5e
buorexHoorus Kak oTpacib bubmuorexa [JOK
IIPOU3BO/CTBA .I '€HHAsI MH)KEHEPHUs https://m.eds00.ru/863cd6
33 5e
34 Pe3epBHOE Bpemsi
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.Yuebnuk «buonorus» 10 knace, nox pexakiuerr B.B.Ilaceunuka, M. IIpocBemenue ,

2021 r.( 6a30BbIii ypoBeHD)

METOANYECKHUE MATEPHAJIBI J1JI1 YYUTEJIS

1. denepanbHas pabodas IPorpaMMa 1o y4eGHOMY IpeaMeTy «Bronorusy (6a3oBbrit
ypOBeHb) (IpeMeTHas 0611acTh «ECTECTBEHHO-HayYHBIE IIPEAMETHI»)

2. Yue6unk «Buonorns» 10 krace, mox penakuueii B.B.INaceunnka, M. IlpoceemeHue ,
2021 r.( 6a30BbIi ypoBeHD)

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH

HUHTEPHET

http://www.gnpbu.ru/web resurs/Estestv_nauki 2.htm. Tlogbopka HHTEpHET-MaTEPHATIOB

JJIA y‘lHTeJ’Ieﬁ OHOJIOTUH TI0 pa3HbIM OHOJIOTUYECKUM JAUCHUITIIIMHaAM

http://www.ceti.ur.ru Caiit [lenTpa s3K0g0THUECKOr0 00yUeHHs U HHPOPMAITHH.

http://school-collection.edu.ru Eaunas koyutekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/ Karanor 3ieKTpoHHBIX 00pa30BaTEIbHBIX PECYPCOB

. ebio.ru — snekTpoHHbIN y4eOHbI Kypc « OTKpbITas OHOJOTHS» C pa3felieHueM 1o
HarpaBieHusIM «boTanukay, «3oomorus», «Henoeky», «O0mas OHOTOTUS U « IKOJIOTHUSD.
.nsportal.ru — HalMOHAJIBHBIN MPOEKT, B KOTOPOM COOpaHbI aBTOPCKHUE pa3pabOTKH U
[IPE3ECHTALNN [IEJArOroB 110 BCEM IIPEIMETAM.

do.gendocs.ru — y4eOHbIi mOPTall C OrPOMHBIM KOJTMYECTBOM JIEKIIUH, TOKIAA0B U
CIIPaBOYHMKOB IO Pa3HbIM MPEAMETaM.

krugosvet.ru — yHHUBepcalibHas HAYYHO-TIOMYJISIPHAS] OHJIAHH-HIIUKIIOTIEIMSL.
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