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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl 1O OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
onpeereHus MOAX00B K (HOPMUPOBAHUIO COJEpKaHUs yueOHOTO npeamera «bruomorus»
cocTaBwiIM: KoHIenTyanbHble nojiokeHuss @I'OC COO o B3auMo00yCIOBIEHHOCTH LIEJIEH,
coJiepKaHusl, pe3yJIbTaTOB 00yUeHUs U TPeOOBAHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOIUX MEJSAX W MPUHITUIIAX, XapaKTEPUIYIONTUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpenHero odiero oopasoBanus B Poccuiickoii denepaiuu, a Takke MOJI0KEHUS
o crneruduke OWOIOTHH, €€ 3HAYCHWHM B TO3HAHWM J>KUBOW TMPHUPOIBI M obOecreueHnun
CYILIECTBOBaHMUS 4YesioBeueckoro oOmiecTBa. (CoOriacHO Ha3BaHHBIM  IOJIOKEHUSM,
oTIpe/IeICHBI OCHOBHBIC (DYHKITMH MPOTPaMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ja€T MPEACTaBICHHE O LeNax, o0 o0meil cTpareruu
oOy4eHHsi, BOCIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CpEACTBAMU Y4eOHOro MpeaMera
«buonorus», ompenenseT o0s3aTENBHOEC NPEAMETHOE COJEpKAHUE, €r0 CTPYKTYpY,
pacrmpeiesieHre 1Mo pasziejiaM U TeMaM, PEKOMEHAYEMYIO MOCIeA0BaTeIbHOCTh U3yUCHUS
y49eOHOTO MaTepuaja ¢ Y4ETOM MEKIPEAMETHBIX W BHYTPHIIPESIMETHBIX CBS3CH, JTOTUKA
00pa3zoBaTeNbHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaroIIMXCA.

B mporpamme mo OwoJioTHHM Tak)Ke YYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM pe3ysibTaTaM oOydeHust B GOpMHUPOBAHUU
OCHOBHBIX  BHJIOB  yYE€OHO-IIO3HABATEIIbHOM  JICSATCIHLHOCTH/YYCOHBIX  JEHCTBUI
00y4aroIIMXCs IO OCBOCHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHus.

B nporpamme mo 6uomnoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH MPUHIIUIL
MIPEEMCTBEHHOCTH B HM3YYCHHH OWOJIOTHH, Ojaromaps 4eMy B HEH NpocMaTpuBaeTCs
HaIpaBJICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-
HAyYHOTO MHPOBO33PCHHS, IICHHOCTHBIX OpPHEHTAIMd JUYHOCTH, OSKOJOTHYECKOTO
MBIIIICHUS, TPEACTABICHU O 370pOBOM O0pa3e KU3HU U OEpeKHBIM OTHOIICHHEM K
OKpy»Xatoie mpupoaHou cpeae. [loatoMy Hapsigy ¢ u3ydeHHEM OOIICOMOJIOTHYECKUX
TEOpUid, a TaKKe 3HAHUW O CTPOCHUU JKUBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTU
OCHOBHBIX TMPOTEKAIONIUX B HUX IMPOIECCOB B IMporpamMMme IO OHOJOTUH YIACICHO
BHUMAHHE HCIIOJIb30BAHUIO MOJYyYEHHBIX 3HAHWN B MOBCEIHECBHOW YXKU3HM JJISI PCIICHUS
OPUKIAAHBIX 3a/ad, B TOM 4YHCJE: NpO(UIAKTHKKA HACICACTBEHHBIX 3a00JIeBaHUN
YeJIOBEKa, MEIUKOTCHETHYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHHMS JIKOJOTHYCCKU
11€JIeCO00Pa3HOT0 TOBENCHUS B OKPY)KAIOIIEH NPUPOJHON Cpene, aHaiau3a BIUSHUS
XO035UCTBEHHON JEATEIHPHOCTH YEJOBEKAa Ha COCTOSHHUE TPHUPOJHBIX M HCKYCCTBEHHBIX
DKOCUCTEM. YCUJIEHWE BHUMaHUS K TPUKIIATHON HAMPaBIEHHOCTH y4eOHOTO MpeaMera
«buonorus» MPOAMKTOBAHO HEOOXOJUMOCTHIO OOCCIICUCHUST YCIOBHHM IS PEIICHUS
OJIHOM W3 aKTyaJbHBIX 3aJlay IIKOJBHOTO OHMOJOTUYECKOTO 00pa3oBaHMs, KOTOpas
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npenanonaraetr (GOpPMHUPOBaHWE Yy OOYYAIOMMXCA CHOCOOHOCTH aganTHUPOBAThCI K
W3MEHECHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHE cpeHero oo1ero oopa3oBaHus 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT popMupoBaHue y 00yJaronuXxcs MpeICTaBICHUNA 0 HAyYHOH KapTHHE MDA,
pacugpsier U 0000IIaeT 3HAHUS O KUBOW MpHUPOjE, €€ OTIMYUTEIbHBIX MPU3HAKAX —
YPOBHEBOW OpraHU3alliu U 3BOJIIOIMU, CO3AAET YCIOBUS JJIsA: MTO3HAHUS 3aKOHOB >KHBOU
npupojibl, (GopmupoBaHus (YHKIIMOHAIHHOM TI'PaMOTHOCTH, HABBIKOB 3JIOPOBOTO H
Oe3omacHOr0 00pa3a >KU3HHU, SKOJOTHUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHS K
YKWBOU MPUPOJIC U YETIOBEKY.

bonbiioe 3HaueHWe OHOJIOTHA HMEET TakKe JJIsg PEIICHUS BOCIUTATENIBHBIX MU
pa3BUBAIOIIMX 3aJa4 CpeaHero oOIiero o0pa3oBaHMs, COIMATU3AIMU O0YYaArOIIUXCH.
N3yyenue Ouosioruu oOecreurBaeT yCJIOBUS ISl (DOPMUPOBAHMSI WHTEIUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX W  HWH(MOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON  KYJIBTYpHI,
CIOCOOCTBYET MHTETpallMd OHOJOTUYECKUX 3HAHUM C TPEACTABICHUSIMH W3 APYTHUX
y4€OHBIX MPEIMETOB, B YaCTHOCTH, (pU3uKu, XuMuu U reorpaduu. HazBaHHbIC MOT0XKEHUS
0 MpeIHa3HaAYCHUH Y4eOHOro npeameTa « buosnorusy cocTaBuiii OCHOBY JIJIsl OTIPEICTICHUS
MOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHHMIO €ro COJACp)KaHUsS, NPEACTaBICHHOIO B
nmporpamme 1o OUOJIOTHH.

Ot6op coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIIECTBJIEH C TMO3UIMN KyJIbTypOCOOOpPa3HOTO MOJAXO0Aa, B COOTBETCTBUU C KOTOPBHIM
oOyyJaronuecs: JOJKHbI OCBOUTH 3HAHUS U YMEHUS, 3HAaUUMbIe NIl (popmMupoBanus oOmei
KYJBTYpbI, ONPEICIISIONINE aJIeKBAaTHOE MOBEJACHUE YeIOBEKa B OKPYXKAIOIIEH MPUPOTHOM
cpene, BOCTpeOOBaHHBIE B TTOBCETHEBHOM JKU3HU U MIPAKTUUYECKOH nearenbHocTH. Ocoboe
MECTO B ITOM CHUCTeME 3HAaHUI 3aHUMAIOT JJIEMEHTHI COJIEPXkaHUS, KOTOPBIE CIyKaT
OCHOBOHM 11 (hOPMHUPOBAHUS IPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHE MHUpPA U LIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTU, CIIOCOOCTBYIOIIMX T'yMaHU3aIluu
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpyKkTypupOBaHUE COJEpKaHUS Y4eOHOro Marepuaja B MpOrpaMMme Mo OHOJOTHUHU
OCYIIIECTBICHO C YYETOM TMPUOPUTETHOIO 3HAYCHHUS 3HAHUU OO0 OTJIUYUTEITBHBIX
OCOOEHHOCTSIX JKMBOW TIPHUPOABI, O €€ YpOBHEBOW OpraHu3alui ¥ dBojionuu. B
COOTBETCTBUM C OJTUM B CTPYKType ydeOHOro mnpeamera «buosorus» BbiaeIeHbI
CIeAyIOUIME CcoJiepKaTeabHble JUHUM: «bHONOTMS Kak Hayka. MeToabl Hay4dyHOro
no3HaHus», «Kietka kak Ouojoruueckas cucremayn, «OpraHu3M Kak OHOJIOTHYECKas
cucteMay, «CucrteMa W MHOTOOoOpasWe OPraHUYECKOTO MHpPa», «IBOJIONUS >KUBOU
NPUPOJIB», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

[enp u3ydeHus yueOHoTO npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
00yJaronMMuUCs 3HaHUSAMH O CTPYKTYPHO-(YHKITMOHATBHOW OPTaHU3aIIUN KUBBIX CHCTEM
pa3HOTO paHra W NPUOOpPETeHHE YMEHHH MCIOJIb30BaTh ATU 3HAHUS ISl TPAaMOTHBIX
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JEUCTBUN B OTHOIIEHUU OOBEKTOB KUBOUW MPHUPOBLI M PEIICHUS PA3TMYHBIX KU3HEHHBIX
npoOJieM.

JocTikenue 1enu u3ydeHust yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
oOecrneunBaeTcs pEIIeHUEM CIETYIOMNX 3a1au:

OCBOEHHUE 00YYAIOUTUMHUCS CUCTEMBI 3HAHUI O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIaX, CIYKAIIMX OCHOBOM JIs
(dopMuUpOBaHUSA MIPEICTABICHHUI O €CTECTBEHHO-HAYYHON KapTHUHE MUPA, O METO/IaX
HAy4YHOT'O MMO3HAHUS, CTPOCHUH, MHOTO00pa3uu 1 OCOOCHHOCTSAX MKUBBIX CUCTEM PA3HOTO
YPOBHSI OPTaHU3AIMH, BBIIAIOIINXCA OTKPHITHSIX U COBPEMEHHBIX UCCIIEIOBAHUSIX B
ouonorun; GpopMupoBaHre y 00ydaromnXcs MO3HABATEIbHBIX, UHTEIEKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHATN3a JAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTHH
HAyYHBIX B3TJISI0B, UIEH M TIOJIXOIOB K M3YUYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alluy; CTAHOBJICHUE Y oOydaromuxcst  o0mIeit KYJbTYPBI,
(GYHKIIMOHATBHOM IPAMOTHOCTH, Pa3BUTUE YMEHUI OOBSICHATH U OIICHUBATH
SBJICHUSI OKPYKAIOLIEro MUpa >KMBOU MPUPOJIbI HA OCHOBAHWUY 3HAHUM U OIBITA,
MOJIYYEHHBIX TPHU U3YyYEHUU OMOJIOTUH; POPMHUPOBAHUE Yy 00YUAIOIIUXCS YMEHUI
WLTIOCTPUPOBATH 3HAYCHNE OMOJIOTHYECKUX 3HAHUHN B MPAKTUYECKON 1A TEIHHOCTH
YeJI0BEKa, Pa3BUTHH COBPEMEHHBIX METUITMHCKUX TEXHOJIOTHI U arpOOMOTEXHOIOTHIA;
BOCITUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS Y€JIOBEKOM KHBOU MPUPO/IBI,
HE0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOJIIOICHUS STUYECKUX HOPM TIPHU
MIPOBEJICHUH OMOJIOTUYECKUX MCCIIEIOBAaHHI; 0CO3ZHAHNE IICHHOCTH OMOJIOTUYECKUX
3HAHWH JIJIS1 TTOBBIICHUS YPOBHS
HKOJIOTHYECKON KYyIbTYphI, 711 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS; MPUMEHECHUE
NpUOOPETEHHBIX 3HAHWM W YMEHUW B MOBCEAHEBHOW >KU3HM JJIsI OIEHKH IMOCTEICTBUMA
CBOEH JEATENBHOCTH 0 OTHOLIEHHUIO K OKpYXKarollel cpene, COOCTBEHHOMY 310POBbIO,
000CHOBaHUE U COOJIIOAICHUE Mep MPOPUITAKTUKH 3a00JICBAaHU.

B cucreme cpennero oOmero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS 0053aTENBbHBIM YIEOHBIM MTPEIMETOM, BXOSIINM B COCTAaB MPEAMETHON
obnactu «EcTecTBeHHO-HAYyYHbBIE TIPEIMETHD.

Jlnst m3ydenuss Ouonoruu Ha 0a30BOM YpOBHE CpeIHEro oOmero oOpa3oBaHUs
oTBOAUTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hepenmo), B 11 knmacce — 34 gaca (1
4yac B HEJEIH0).

COJEP)XAHUE OBYUYEHUASA

10 KVIACC

Tema 1. buosiorusi Kak HayKa.
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buonorus kak Hayka. CBsi3p OHONIOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKOW, SCTETUKOW H mpaBoM. Poib
ovonorun B (OPMUPOBAHUM COBPEMEHHOM HAydyHOM KapThHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTonbl TO3HAaHUS SKUBOW MpuUponbl (HAONIIOJACHHE, SKCIEPUMEHT, OIHCAHHE,
HU3MepeHue, Kiaccuukaiys, MoIeIMpOBaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble ¥ NpakTHYeCKUE PadOThI:

[Ipaktuueckas pa6ora Ne 1. «Vcnonb30BaHue pa3IMYHBIX METOJIOB MPHU U3yUYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3aIUA.

JKusble crucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ornonorun. OTInyue KuBbIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCUCTEM U UX pazHOoOpasue. Y POBHU OPraHU3aIuU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIA, MOMYISIHUOHHOBHIOBOM,
HKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOChHEpPHBIH.

JlemoncTpanum:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpPraHHU3allMN >KUBOU
PUPOJIBIY.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUM  COCTaB  KJIETKU. XHUMHUYECKHE DJEMEHTBI:  MAaKpPOAIJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BEIIECTBRA.

@yHKIMU BOABI 1 MUHEPAJIbHBIX BEIIECTB B KjeTKe. [loanepxxanne ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpHI OEJKOB.
He3aMeHnmble W 3aMEHHUMbIE AaMHUHOKHCIOTH. AMHWHOKUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl OETKOBOM MOJIEKYJbl (TIEpBUYHASI, BTOPUYHAS, TPETHUYHAS W YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeNkoB. buonornueckue PyHKIuu OEIKOB.

depmeHTHl — Onoorndeckue katanmu3atopbl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTD,
cyoctpatHas cneuu@uuHoctb. Kodepmentsl. Butamunbsl. Otauuus (pepMeHTOB OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

YrneBonmpl: MoOHOcaxapuabl (TJIFOKO3a, pubo3a W Je30KCHpu003a), Aucaxapuibl
(caxapo3a, J1JakTO3a) U TIoJIMcaxapuibl (Kpaxmal, TJIIMKOTeH, eJUII0J103a).
buonornyeckue pyHKIIMM YTII€BOIOB.
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Jlununer: Tpurnuuepunsl, gochomunuasl, crepouasl. ['mapodunsHOrUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuioB. CpaBHEHUE YIII€BOJIOB, OCIKOB U JIMIIUAOB
KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JJHK m PHK. Hykmeortmasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crpoenne u ¢pynkuuu JHK. Ctpoenune n ¢ynkuuu PHK. Buner PHK. ATO:
CTpO€HUE U PYHKIIUHU.

[{utonorus — Hayka o kietke. Knertounas Teopust — mpuMep B3aUMOJICUCTBUA UIEU U
(akTOB B HAYYHOM NO3HAHUHU. MeTO bl U3YUEHUSI KIETKH.

Knerka kak nenoctHas skuBas cucrteMa. OOmiMe NpU3HAKU KIIETOK: 3aMKHyTas
HapyxHass memOpaHa, Mmonekyiasl JIHK kak renernueckuii ammapar, cucTtemMa CHHTE3a
Oenxka.

Tunel KJIETOK: 3yKapuoTH4YecKass W mpokapuotuyeckasd. OCOOEHHOCTH CTPOEHUs
npokapuotnyeckol knetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOU
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAIMKC, UX
¢ynkuuu. Ilnazmarnueckas memOpana, €€ cBoictBa W (GyHkuuu. Llutomnazma u eé
opra"ouabl. OnHoMeMOpanHbie opraHou sl kiuetku: JIIC, anmapat ['oabaxu, TU30COMBI.
[TosryaBTOHOMHBIE OpraHOMJbBI KJIETKH: MHTOXOHIpHUH, IacTuasl. lIpoucxoxaeHue
MUTOXOHJIpUM M miactua. Buael mnmactun. HememOpaHHbBIE OpraHOWIBI  KIIETKH:
pUOOCOMBI, KIETOYHBIM LIEHTP, LEHTPUOIH, PECHUYKH, KTYTUKU. DYHKIUNA OPraHOUIOB
KJIETKU. BKitoueHns.

Anpo — perynsaropHsld 1eHTp KieTku. CTpoeHue sAmapa: sjepHas o000JI0YKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KJIETKE.

JlemoncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lInelinen, P. Bupxos, . YOTCOH,
®. Kpuk, M. Yuikunce, P. ®pankmus, K. M. bap.

Hunarpammer: «Pacnpenenenne XUMHYECKHX JJEMEHTOB B HEKHUBOW MPUPOIECH,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOILH.

Tabnuupl u cxemsl: «Ilepuonnueckas Tabara XUMUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOnbI», «buocuuTes Oenka», «CtpoeHue Moyekyibl Oenka», «CTpoeHue
dbepmentay, «Hykneunossie kuciaotel. JJTHK», «Ctpoenue monexkynbr AT®», «Ctpoenue
SYKAPUOTUYECKON KIETKW», «CTpOEHUE >KUBOTHOW KIETKH», «CTpOEHUE pacTUTESIbHOU
KIETKN», «CTpPOCHHE NPOKAPUOTHUECKOM KIETKN», «CTpoeHHe sapa  KIETKWY,
«YTaeBoabl», «JIunuabn.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHHWE JUIsi  MPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUHN, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX
U OaKTEepUAIbHBIX KJIETOK.
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JlabopaTopHble U IpaKTHYECKHE PAOOTHI:

JlaGoparopnas padora No 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlaGoparopHas pabota Ne 2. «3yyeHue cTpoeHUsl KJIETOK PACTCHUM, KUBOTHBIX U
OakTepuii 1MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax u X OMUCaHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WIM MeETa0oau3M. ACCUMWIANNS (TUIACTUYECKUM OOMEH) H

TUCCUMWISIUA ~ (PHEpreThdeckuii oOMeH) — JBE€ CTOPOHBI €IMHOrOo Mpolecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHHS BEHIECTB W HOHEPrMM B TMOHUMAHUU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbiil. Poib ¢GepmMeHTOB B
oOMeHe BEIIECTB U NPEBPAILIEHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TemMHOBas (a3bl goTocuHTe3a. Peaknuu ¢doTocuHTe3a.
O¢pdexTuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (HOTOCHUHTE3a AJIs KU3HU Ha 3emuie. BausHue
yCIIOBUI cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI MOBBIIMIEHHUS €ro MNPOAYKTUBHOCTH Y
KyJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XeMOCHHTE3Upyolue OakTepuu. 3HaU€HUE XEMOCHHTE3a I JKU3HU
Ha 3eMIie.

OHepreTudeckuii oOMEH B KJeTKe. PaciuenseHue BelecTB, BBIICICHUE U
aKKyMYJIMpPOBAHHE SHEPrUM B KIETKE. OTambl 3HEPreTHYECKOro oOMeHa. [mkonus.
bpoxxenne u ero Buabl. KHCIOpPOAHOE OKHCIIEHHE, WM KIETOYHOE [bIXaHUE.
OxucnutensHoe dochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiuun matpuuHoro cuntesa. ['enetnueckas uHbopmauus u JHK. Peanuzanus
reHeTHYeCKOM HH(POPMAIINK B KIIETKE. | eHeTHYeCKUii KOJI U ero CBOMCTBA. TpaHCKPUTIITUS
— marpuunblii cuHTe3 PHK. Tpancnsumsa — OuocuHTe3 Oenka. OTamnbl TPaHCISLUU.
KomupoBanne amuHOKUCIOT. Posib pubocom B OMocuHTE3e OerKa.

Heknerounsie ¢opmbl ku3HHM — BHUpYCHl. Mctopus otkpsitus BupycoB (. .
NBanoBckuit). OCOOEHHOCTU CTPOCHHUSI M YKU3HEHHOIO IMKJIa BUPYCOB. bakTtepuodarmu.
bosie3Hn pacrteHuii, JKMBOTHBIX M 4YEJIOBEKA, BbI3BIBAEMBIC BHUpycaMu. Bupyc
uMmMmyHoeuiuta yenopeka (BUY) — Bo3oynurens CITN/a.

OOpatHasi TpaHCKpWIIIIMs, peBepTa3a M HWHTerpasza. lIpodunakrthka pacmpocTpaHeHUs
BUPYCHBIX 3a00JIEBaHU.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabmuel u  cxembl: «Tumnbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii  oomen», «Xmopomtacty, «®orocunre3», «Ctpoenue JHK»,
«Ctpoenue u (¢yHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTHMUecKui KOI»,
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«Bupyco», «baktepuodarn», «Ctpoenne wu ku3HeHHbI nwmkn Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

OOopynoBanue: Moxaenu-ammkauun — «Ynasoenne JHK wu  Tpanckpunmusy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHblit UK, WK KU3HEHHBIM UK KiIeTku. MaTepdaza u mutos. Ilpouecchl,
npotekatomue B uHTepdaze. Permkamumss — peakuus wmarpuuHoro cunresa JIHK.
Crpoenrie xpoMocoM. XpOMOCOMHBIN HabOp — KapuoOTUI. JIUMIOUAHBIA U TarjIONIHBIN
XpoMOCOMHBIE Habopbl. Xpomatuasl. lluTojormueckre OCHOBBI pa3MHOXKEHHUA U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

I[CJIGHI/IG KJIICTKH — MHTO3. CTaI[HH MHTO3Aa. Hpoueccm, MMPOUCXOIAIINC Ha Pa3HbIX
CTaauAX MHUTO3a. buonornyeckuii CMbICI MUTO34.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3sMHOKEHHUS OpPraHM3MOB: Oecnojioe U TMoyioBoe. Buupl Oecrnonoro
pPa3sMHOXKEHUA:  JI€JIEHWE  HAABOE, ITOYKOBAHME  OJHO- M  MHOTOKIIETOYHBIX,
CHOopoOoOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE  KIOHMpPOBAHHE
OpPraHU3MOB, €T0 3HAYECHHE NI CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccel, npoucxoasume Ha cTaausax Meiosa. [loBenenne
xpoMmocoM B merno3e. Kpoccunrosep. bruosornueckuii CMbICH U 3HaYEHHE MEN03a.

["ameTorenes — mpouecc oOpa3oBaHHs TOJIOBBIX KJIETOK y *KUBOTHBIX. [lomoBbie
JKeJe3bl: CeMEHHHKM M sAndHUKU. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KJIETOK — TaMeT
(cmepmaTo3oui, AHILIEKIETKa) — crepMaToreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHHUS
ANLEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe pa3BuTre (OHTOTEHE3). DMOpHUOHAIBHOE pa3BUTHE (IMOPUOTEHES).
DTanbl YSMOPUOHAIBHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYJISLIMS,
opranorenes. IloctamOpuoHanibHOE pa3BUTHE. THUNBI MOCTIMOPHOHAIBHOTO Pa3BUTHS:
npsiMoe, HenpsiMoe (JIMYMHOYHOE). BiusiHue cpelibl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3zButne pacrenuil. OHTOreHe3 IIBETKOBOI'O PAaCTEHHUSA: CTPOEHUE CEMEHH,
CTaJIN¥ Pa3BUTHS.

JdeMoHCTpanuu:

Tabmuublt u  cxembl: «®DopMbl  pa3MHOXKEHUSI  OpPraHuU3MoOB»,  «JlBoiiHOe
OIUIOJAOTBOPEHNE Y IBETKOBBIX DPACTeHUN», «BereratTuBHOE pa3MHOKEHUE DPACTCHUN,
«/enenue xnetkn OakTepuit», «CTpOeHHUE MOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI»,
«Knerounbi ki, «Permmukanus JIHK», «Muto3», «Meno3», «lIpsamoe u Henpsimoe
pa3Butue», «l'ameToreHes y MIEKONUTAOIMX W 4YelaoBeka», «OCHOBHBIE CTaauu

OHTOTI'CHE3a».
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O6opynoBanue:  MHKPOCKOTI, Mukponpenapatsl «CriepMaTo30ubl
MJIEKOIIUTAIOLIETO, «MIEKIIETKA MIEKOIIUTAOMEr0», «KaproKrHE3 B KJIETKaxX KOpEeIIKa
JyKa», MarHUTHAasI MOJIeIb-anmuinKanus «/lenenne knetkn», monens JAHK, monens
MeTadazHOM XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTUYecKue padoThbl:

Jlabopatopuas pabora Ne 3. «HaGmomenne mmTo3a B KJIETKaX KOHUMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

JlabopaTopuas pabota No 4. «/3ydyeHue CTPOCHHS TMOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPETApaATAX».

Tema 6. HaciieACTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3amaunm reHeTWKd. Victopus pa3BUTHS T€HETUKHU. POIb LUTOIOTHMU H
SMOPUOJIOTUN B CTAHOBJICHUM T€HETHUKH. BKIIa pOCCHMCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToAbl TEHETUKU (TUOPUAOJOTHUECKUN, ITMTOTEHETHUYECKUN,
MOJIEKYJIIpHO-TeHeThYeckuii). OCHOBHBIE TeHETHYECKHME TOHATHS. [eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJle€JOBaHUsA NPU3HAKOB, YycTaHoBieHHble [. Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IUHO-00pa3usi TMOPUJIOB TMEPBOrO MOKOJICHUS.
[IpaBriio TOMUHHpPOBAHUS. 3aKOH PACIICIUICHHS MPU3HAKOB. ['MIOTE3a YUCTOTHI T'aMeET.
[TonHOE 1 HENOTHOE JOMUHUPOBAHMUE.

JurubpuaHoe CKpelMBaHUWe. 3aKOH HE3aBUCHUMOTO HAcJeIOBaHUsl MPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAaHMS.  AHaIU3HUPYIOIIEE
cKpenuBaHue. VCMonp30BaHME aHATM3UPYIOLIETO CKPEIIMBAHUS I OMPEACICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana mo CIEIUICHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHre cuernieHusi reHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKue KapThl.

'enetnka mona. XpOMOCOMHOE OINpENEICHUE MoJia. AYTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbIe U TeTEpOraMeTHbIE OpraHu3Mbl. HacnemoBanue mpu3HAKoOB,
CLEIUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI M3MEHUMBOCTH: HEHACIIEICTBEHHAs! U HACIEICTBEHHAs1. Poib
cpenbl B HEHACICJACTBEHHONW WM3MEHUYMBOCTH. XapaKTepUCTUKA MOAU(MUKAITMOHHON
W3MEHYMBOCTU. BapualimoHHbIN psiji U BapuallMoHHas KpuBas. Hopma peakiiuy npu3Haka.
KonmnuecTBeHHbIE W KAyeCTBEHHbIE TMPU3HAKU M WX HopMma peakuuu. CBoMCTBa
MOIU(DUKAITMOHHON U3MEHUYHNBOCTH.

HacnencrBeHnas, WM  TEHOTUIIMYECKas, M3MEHUYHUBOCTh. KoOMOUHATHBHas
W3MEHYMBOCTh. Meio3 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHON W3MEHYHBOCTH.
MytanonHasi u3MeHYHMBOCTh. Kiaccudukanuss wMyranuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa ¥ NpUYUHBI MyTaluii. MyTareHHbie (aKkTophI.
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3aKOH TOMOJIOTMYECKHX PSAOB B HacieIcTBeHHOW n3meHunBocty H. 1. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uvenmoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbI T€HETHKU YEJIOBEKA:
TEHEAIOTUYECKUN, OJM3HEIOBBIM, IUTOT€HETUYECKUN, OMOXMMHUYECKHMI, MOJICKYJISPHO-
reHeTnyeckuii. COBpeMEHHOE ONpEIESICHNE T'€HOTUIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUPOBAaHUE, B TOM uyucie ¢ nomombto [I[[P-ananu3za. HacneacrBeHnHbie
3a00J€eBaHUsl  4YeJlOBEKa:  TIeHHble  OoJyie3HW,  OOJIe3HM ¢ HaCJeICTBEHHOU
IPEIPACIIONIOKEHHOCThIO, XPOMOCOMHbIE Oosie3Hu. (CoMaTuyeckue | TEeHEpaTUBHBIC
myTarui. CTBOJIOBBIE KIIETKU. [IpuHIMIIBI 310poBOro 00Opasza >KW3HH, IUATHOCTUKH,
OpopUIIaKTUKA M JICYEHHMsS]  IE€HETHYEeCKUX  Ooyie3Hel.  Meauko-reHeTHuecKoe
KOHCYJIbTUpPOBaHME. 3HAYCHUE MEAUIIMHCKON T€HETUKU B MPEIOTBPALCHUU U JICUCHUU
TreHEeTHYECKUX 3a00JIeBaHUN YEIOBEKA.

JlemoncTpanum:

[Toptpers: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UYerBepukon, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u cxembl: «MOHOTMOPUAHOE CKpEIIMBAHUE M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH pacUICIUICHUS WU €ro LHUTOreHETHYeCKas OCHOBa», «3aKOH YHCTOTHI
rameT», «Jlurubpumnoe ckpemuBanue», «llutororuyeckue OCHOBBI AUTHOPUIHOTO
CKpenBanusy, «Menos», «B3auMoieicTBiE ajulebHbIX T€HOBY, «[ eHeTnYecKue KapThl
pacTeHuil, )KUBOTHBIX U YEJIOBEKa», «I eHeTHKa moyia», «3aKOHOMEPHOCTH HacleA0BaHUs,
CILIETUICHHOTO C Mojomy», «KapuoTumsl 4enoBeka U *KUBOTHBIX», « BUIbI U3MEHYHMBOCTIY,
«MoauduxanmonHass u3MeHUYMBOCTHY, «HacnenoBanue pesyc-dakTopa», «['eHeTHKa
IpyII KpoBU», « MyTalMOHHAS] U3MEHYUBOCTDY.

ObopynoBanue: MOJENU-ANTIIUKALINT «Monoru0OpuaHoe CKpEILUBaHUE,
«Henonnoe momuHupoBanue», «JlurubpugHoe ckpernmBanuey, «llepexkpéct xpoMocomy,
MHUKpPOCKOIT M MHKporpenapar «Jpo3odpuna» (Hopma, myrauuu (HOpMbI KPBUIBEB U
OKpacku Tena), repoapuit «I'opox moceBHONY.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopartopHnas pabota Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopnas pabora Ne 6. «M3yueHue MoIUPUKAITMOHHON HN3MEHYMBOCTH,
IMOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

Jlabopatopnas pabora Ne 7. «AHamu3 MyTanuil y Apo30(uibl HAa TOTOBBIX
MUKpPOTIpernapaTaxy.

[Tpaktrueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.
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Cenekuus Kak Hayka M Ipolecc. 3apoKIEHUE CEJIEKIIMU U JOMECTHKaUUs. YUYeHHe
H. 1. BaBwioBa 0 LEHTpax MPOUCXOXKAECHUS M MHOrooOpas3usi KyJbTYpHBIX pPacTCHHI.
L{eHTpBI MPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMEHHbIE METONBI CeJeKIUMU. MacCoBbIA M WHAMBUAYAIbHBIH OTOOPHI B
CeJeKUMHA pacTeHUM M KUBOTHBIX. OreHka dKkcrepbepa. baM3KOpoICTBEHHOE
CKpeuuBanue — MHOpuauHr. Yucras nuHus. CKkpenBaHue YUCTBIX JIMHHUMA. ['eTeposmuc,
win rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuanzanus u e€ ycrnexu. MCKycCTBEHHBIM MyTareHe3 W TOJy4YeHUE MOJIUILIONIOB.
JIOCTHKEHHUSI CEJIEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTH KaK OTpaciib NMPOU3BOACTBA. ['€HHAs MH)KEHepHs. DTallbl CO31aHUs
pekoMmOuHanTHO# JIHK 1 Tpancrennbsix opranu3moB. Kinerounas naxxenepus. Knerounsie
KYJbTYPBI. MUKpOKIOHAIBHOE pa3MHOKEHUE pacTeHui. Kitonupoanue
BBICOKOIIPOAYKTUBHBIX  CENBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJIOTHYECKHE U
strueckue npoodieMel. 'MO — reneTnueck MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BanoB.

Tabnunp! n cxembl: kapTa «LIeHTpBl MPOUCXOKACHUSI U MHOTOOOpa3usl KyJIbTYypPHBIX
pactenui», «llopombl gomMamHUX KUBOTHBIX», «CoOpTa KyJIbTypHBIX PACTECHHI»,
«Otnanéunas rubpunuzanus», «Padorel akagemuka M. ®@. MBanosay, «llomumionausy,
«OObekTbl  OuotexHonorum»,  «KinerouHele — KyJbTypbl M KIOHUPOBAHHEY,
«KoHCcTpynpoBaHue U EpEHOC FEHOB, XPOMOCOMY.

ObopynoBaHue: MYJISKU TUIOZ0B U KOPHEILJIONOB AUKUX (DOPM U KyJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

Oxckypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUI0, ITUIEMEHHYIO (epMy, COPTOUCHBITATENIbHBIA YYacTOK, B
TEIUTMYHOE X035HCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoIIOUMOHHASI OMOJIOTHS.

[TpeanochbUTKH BOSHUKHOBEHHS 3BOJTIOIMOHHON TCOpHHU. DBOJIIOIIMOHHAS TCOPHUS U e
MecTO B Ouosioruu. BimsiHuE 5BOIIONMOHHON TEOpPHH HAa PAa3BUTHE OWOJIOTUM W JPYTUX
HayK.

CBuzerenbcTBa 3BOMONKH. [laeOHTONOTHYECKHE: TOCIEA0BATEILHOCTh MOSBICHUS
BUJIOB B ITaJICOHTOJIOTUYECKON JICTOMHMCH, IepexoHbie ¢GopMbl. buoreorpadudeckue:
CXOJICTBO ¥ paznuuue ¢hayH u GIop MAaTEPUKOB U OCTPOBOB.
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OMOpUONIOrHYecKre: CX0ACTBA U Pa3Iuins SMOPUOHOB Pa3HbIX BUOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PYIUMEHTAPHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJICTBO MEXAaHU3MOB HACIIEJCTBEHHOCTH H
OCHOBHBIX META0OJUYECKUX MYTEN y BCEX OPTaHU3MOB.

OposonmonHasa Teopus Y. lapBuna. IIpeanochUiKu BO3HUKHOBEHHS JapBHUHHU3MA.
JIBUKyIre CHUJbl SBONIONHMHM BHIOB 1o JlapBuHY (M30BITOUHOE pa3MHOXKEHHE TIPU
OTPAaHUYEHHOCTU PECYpPCOB, HEOMpeAeNEHHas U3MEHUYNBOCTh, O0pb0a 3a CyIleCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosouH (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tomynsnus kak eIMHUIA BUIA W 3BOJIFOLUU.

JBxyuiye cuiibl ((hakTopbl) 3BOITIOLMK BUJIOB B MpHUpoje. MyTallmOHHBIN MPOIIECC
U KOMOMHATHBHAs W3MEHUYMBOCTH. [lomynslnOHHbIE BOJIHBI U Jipeild reHoB. U3onsduus u
MUTpaLus.

EcTtecTBeHHBII 0TOOp — HanpaBsAOMMKA (pakTop 3BOMOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa.

[Ipucnoco0NneHHOCTh ~ OpraHUW3MOB  Kak  pe3yipTaT  3Bojonuu.  IIpumepsr
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TAIUH.

Bun u BunooOpazoBanue. Kputepuu Bupa. OcHOBHBIE (OpMBI BUAO0OpA30BaHUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MakposBosronusi. DopMel ABOJIIOLUU: bunernyeckas, JTUBEPTEeHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOLHUU.

[IpoucxoxaeHue OT HeCHeUMadIu3upOBaHHBIX mpeakoB. I[Iporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanusl.

JdeMoHCTpaUm:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabmuupbl U cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apoibllln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepuxc», «Dopmbl OOpbObI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBI 0TOOpP», «MHOroo0Opasue COpTOB pacTeHui», «MHoroo0Opasue moposa
KUBOTHBIX»,  «llomymsauum», «MyTanuoHHas  U3MEHUYUBOCTBY,  «ApPOMOP(O3bI»,
«Unuoananramumny, «OOmas nereHepauus», «J[Bmwxymme cuibsl 3Botouun», «Kapra-
cxema Mapmpyta myremectBus Y. Japeuna», «bopnba 3a cymiecTBoBaHHEY,
«IIpucnocoOaeHHOCTh OpTraHU3MOBY, «I"eorpaduueckoe BHUJ1000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jMYHbIMH THIIAMH OKpPAacKH, Habop
IUIOJIOB M CeMsiH, Koyekuusi «lIpuMepsl 3alIUTHBIX MPUCIOCOONEHUN Yy >KUBOTHBIXY,
Mojienb «OCHOBHbBIE HANPaBJICHUS 3BOJIIOLUNY», 00bEMHAs MoJenb «CTpoeHHE roJI0OBHOTO
MO3ra MO3BOHOYHBIX).
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buoreorpaduyeckas kapra mmpa, KoyuieKius «DopmMbl COXpaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M pacTeHU», Mojlenp ammiukanua «llepekpéct XpomMocom», BIIaKHBIE
npenapatel  «Pa3BuTne  Hacekomoro», «Pa3BUTHE  JIATYIIKKW», MHUKpOIpenapar
«pozoduna» (Hopma, MyTanuu GOpPMBI KPLIHEB U OKPACKH TeJa).

JlaGopaTopHble M NpakTHYeCKUE PadOThI:

JlabopartopHas padota Ne 1. «CpaBHEeHHE BUIOB 10 MOPPOJIOTUIECKOMY KPUTEPHUION.

JlabopaTopHas pabotra Neo 2. «OmnmcaHue NpPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMEe U Pa3BUTHE *KU3HU Ha 3emure.

JlonayuHble TPEACTaBICHHS O 3apOKICHUM JKW3HU. HaydHele THUIOTE3BI
BO3HMKHOBEHUS >KM3HU Ha 3emJie: aOuoreHe3 W MaHClepMus. XUMHUYEeCKas IBOJIIOIUS.
AOUOTreHHBIN CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTATbLHOE
MOATBEPKICHUE XUMUYECKON »BoMoMU. HayanbHble 3Tanbl OMOJIOrHYECKOM 3BOJTIOLIMH.
['unmoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHUE
npoTokieTku. [lepBbie KieTkH U uX 3Bojtonus. DopMUpOBaHKE OCHOBHBIX TPYMIT KUBBIX
OpPraHU3MOB.

Pasgutne xu3HM Ha 3emuie mo 3pam M nepuomgaMm. Karapxen. ApxeHckas H
npotepo3oiickas 3pel. [laneo3oiickas spa U e€ mepuoabl: KeMOPUINCKUNA, OPIOBUKCKUIA,
CUJIypUMCKHN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaliHo301cKkas 3pa 1 €€ nepuopl: NajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIMMaTa W TE0JOrHYecKux ImporeccoB. (OCHOBHBIE 3Tallbl
SBOJIIOLMU PACTUTEIBLHOTO U KMBOTHOTO Mupa. ApomMop(do3bl y pacTeHUN U KUBOTHBIX.
[TosiBneHue, pacBeT U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOro MHUpa KaKk OTpaxeHWe 3BOMOIUU. (OCHOBHBIE
CHUCTEMaTUYECKHE TPYNIbI OPraHU3MOB.

OBOJIIOIMSL 4YEJIOBEKA. AHTPOIOJOTHUS Kak Hayka. Pa3BuTue NpeacTaBiI€HUN O
IIPOUCXOKJICHUH YeJIOBEeKa. MeToasl M3ydeHus aHTpornoreHe3a. CXOACTBA W pa3IHuMs
YyeJIoBeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA.

JBwxyue cuibl (dakTopbl) aHTpororeHe3a. HacnencTBeHHass M3MEHUHUBOCTh M
eCTeCTBEHHBII 0TOOp. OOIIEecTBeHHBI 00pa3 KU3HU, HM3TOTOBJIEHHUE OPYIUA TpPYyHa,
MBIIILJICHUE, PEYb.

OCHOBHBIE CTaAuM W BETBU DHBOJIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, YenoBek npAMoXonsimui, YemoBek HeaHAEPTalbCKui, YeIOBEeK pa3yMHBIN.
Haxonku uCKOMaeMbpIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JACTh paCIpOCTPAaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSl.

YenoBeueckue pacbl. OCHOBHbIE OOJIbIIME pachl: €BpomneouHas (eBpa3uiickas),
HErpo-aBCTpaJIouaHas (3KBAaTOpPHAJIbHAS), MOHIOJOHMIHAS (a3MATCKO-aMEPUKAHCKas).
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YepTsl mpUCHOCOOICHHOCTH MPEACTaBUTENCH  YENOBEYECKHMX pac K  YCIOBHUSIM
CyIlIECTBOBaHMS. EAMHCTBO YEI0BEYECKHUX pac.
Kpurtuka pacusma.

JdeMoHCTpanuu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabmumel m  cxembl: «Bo3nukHoBeHue CoJIHEYHOM CHCTEMBI», «Pa3Butue
OpraHUYeCKOTO MHUpay, «PacturenbpHas KJIETKa, «KuBoTHas KJIETKaY,
«IIpokapuornueckass kietka», «COBpEMEHHass CHUCTEMAa OPraHMYEeCKOrOo  MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHMS YEJIOBEKAa M YEJTOBEKOOOPA3HBIX 00E3bsSHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTMYECKUX HAXOAOK IMPEIKOB COBPEMEHHOI'O YEIIOBEKa,
«/peBHenmme moan», «/peBnune monm», «llepBele  COBpEMEHHBIE  JIFOAW»,
«HenoBeuecKkue pacoh».

O6opynoBanue: myispku «lIpoucxoxkaeHue denoBeka» (OHOCTHI aBCTpajoONUTEKA,
MUTEKAHTPONa, HEaHJEpPTallblla, KPOMAHBOHIIA), CJICNKU WIM H300paKEHUS] KaMEHHBIX
opyauii MEPBOOBITHOTO YeJioBeKa (KaMHU-YOIIIEpHI, pyOuia, ckpebuia),
rE€OXpOHOJIOTMYeCcKass Tabmuia, Koulekuuss «DopMbl  COXPAaHHOCTH  HMCKOMAEMBbIX
YKUBOTHBIX U PACTEHUIN».

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «V3ydyeHwe HCKOMAeMbIX OCTATKOB pPACTCHUN U
YKUBOTHBIX B KOJIJICKITUSX).

DKcKypcust «BONIOLHS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHOHAYUYHbIN
WJTU KpaeBeqUYeCKU My3eit).

Tema 3. Opranu3msl M OKpYysKaoias cpeaa.

DKOJIOTHsSI Kak Hayka. 3aJauyd W pas3fesibl 3KOJOTWH. MeToabl 3KOJIOIMYECKHX
UCCIIEOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl oOuTaHus OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3/yIHAs, TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.
Okonoruueckue Gpakropbl. Kinaccupukarius 3K0I0ruaeckux paxkTopos:

abmoTHYecKue, OMOTUYECKHUE W aHTPOIOreHHbIe. JelicTBHEe SKOJIOrHYecKuX (paKTOpOB Ha
OpTraHU3MBI.

AOuoTndeckue (aKTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[TpucnocoGyienusi opraHu3MOB K JIEUCTBHIO aOMOTHYECKUX (aKkTOpoB. buonorumueckue
PUTMBI.

buotnueckue daxktopel. Buapl OHOTHYECKUX B3aMMOJEHCTBUN: KOHKYPEHIIUSA,
XUIHUYECTBO, cUMOMO3 u ero Gopmbl. Ilapasutusm, Koomepauus, MyTyalu3M,
KOMMEHCAIIN3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaUYCHNE
OMOTHYECKUX B3aUMOJICHCTBHM [IJI1 CYIIECTBOBAHHS OPraHW3MOB B IPUPOJIHBIX

coo0IecTBax.
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DKOJIOTUYECKHE XAPAKTEPUCTUKUA NOMyJsaiuu. OCHOBHBIE MOKA3aTEeNH IMOMYJISIIUU:
YHUCJIIEHHOCTh, TUIOTHOCTh, POKIA€MOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JuHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumbr u cxemsl: kapta «lIpupomnsie 30HBI 3emum», «Cpeasl oOWUTaHUS
opraHusMoBy, «Potonepuoauzm», «llomynsiumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nonyJsiuu nHOy30puu-TyPenbrny, «[Iumesbie menm.

JlaGopaTopHble H MpaKTHYECKHE Pa0OThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTEHUMN U3 Pa3HbIX
MECT OOUTaHUS.

JlabopatopHass pabora Ne 4. «BnusHue cBeTa Ha POCT M PA3BUTHE UYEPEHKOB
KOJIEyCa».

[IpakTuueckass pabora Ne 2. «Ilogcy€r MIOTHOCTH TOMYJALMN pPa3HbIX BHJIOB
pacTeHUN».

Tema 4. Coo0miecTBa M 3KOJOTHYECKHE CUCTEMbI.

CooOmiectBo  opranu3mMoB — OuorieHo3. CTpykTypbl OuOIIEHO3a: BHJIOBaf,
IPOCTPaHCTBEHHAsA, Tpoduueckas (nuiienas). Buasl-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DKOJOTHYECKHE CUCTEMBI (3KocucTeMbl). [loHaTHE 00 PKOCHCTEME M OHMOTreOIeHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBhI 3KOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTHI, PEIyLECHTHI.
KpyroBopoT BelllecTB U MOTOK SHEPruu B skocucteme. Tpodudeckue (NMUieBbie) ypOBHU
skocucteMsbl. [lumeBbie nenu U cetd. OCHOBHBIE MOKa3aTelN SKOCHCTEMBbI: OHoMacca,
MPOAYKITUS. DKOJOTHUECKHE MUPAMUIbI: TPOAYKIIUU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA
HKOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJISLUS, pa3BuTHe. CyKIlecCusl.

[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI O3€p U PEK. DKOCHUCTEMa XBOWHOIO WIH
HIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocucTeMbl. bronornieckoe
U X035UCTBEHHOE 3HAYCHHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak  ¢akTop  ycToWuuMBOCTH  dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuajckoro o 6uocdepe. I'panulibl, cocTaB u CTpyKTypa Ouocdepsl.
’Kusoe BemecTBo u ero pynkiuu. OcodbeHHOCTH 6rochephl Kak ria00ambHON YIKOCUCTEMBI.
JlnHamudeckoe paBHOBecHE U oOpaTHas CBsA3b B Ouocdepe.

KpyroBopoThI BElIECTB U OMOTCOXMMHUYECKHE IUKJIIBI DJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiau. AHTpONOreHHbIe H3MEHEHUs B Ouocdepe.
['1moGanbHbIC IKOIOTHYECKUE TTPOOIEMEI.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 67 ot 04.06.2024. UcnonHutens: Bnnkun A.U. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 15 3 41. CTpanuua cosaara: 04.06.2024 15:48 =¥ TATAPCTAH



CocymiecTBoBaHne mpupoasl U denoBedecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OCHOBa YCTOWYMBOCTU Ounocdepbl. OCHOBAa palMOHAIBHOTO YIPABICHUS NPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. JJOCTIKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoHCTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumt u  cxembl: «[lumeBbie 1enw», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«I[Ipupoansie cooduecTBay, «llenu nuranusy, «Konoruueckas nupamuaa», «buocgepa
U YEJIOBEK», «DKOCHCTEMA IIHPOKOJIMCTBEHHOIO JIECA», «IKOCUCTEMA XBOMHOTO JeEcay,
«buoneHo3 Bomoéma», «ArponeHos3», «lIpuMepHbIE aHTPONOTEHHBIE BO3JEHUCTBHS Ha
Ipupoay», «BakHENIINE NCTOYHUKHN 3arpsA3HEHNs BO31yXa U IPYHTOBBIX BOA», «llouBa —
BayKHeWIas cocTtapistomas ouocepo, «DakTopsl Aerpaganuu mnousy, «llapHUKOBBIN
apdexT», «DPakTopbl PagUOAKTUBHOIO 3arpsizHeHus Ouochepnl», «OOImas CTpyKTypa
ounochepr», «PacnpocTpanenue xu3zHu B Onocdepe», «O30HOBBIA 3KpaH OHOChepbI»,
«Kpyrosopot yriiepona B 6uocdepe», «kKpyroBopot a3ora B Ipupoae».

O6opynoBanue:  Mojelb-amuIMKaus  «TUMUYHBIE  OWMOIICHO3BI»,  TrepOapuii
«PactutenbHble cooOliecTBay, KoJulekuuu «buoneHo3», «Bpenutenun BakHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapuMl M KOJUICKIIMM PACTEHWM U IKUBOTHBIX,
MPUHAJICKAIME K Pa3HbIM JKOJOTMYECKMM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoii ®enepariuu, n300pakKeHHUs OXpaHsIEMbIX BUJIOB PACTCHUI U )KUBOTHBIX.
INIAHUPYEMBIE PE3VJIbTATHBI OCBOEHUA TTIPOI'PAMMELI 110 BUOJIOT N
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

Cornacio ®I'OC COOQO, ycraHaBiauBalOTCs TPeOOBaHUS K PE3yJibTaTaM OCBOCHUS
00yYaIIMMUCS MPOTPAMM CPEIHETO 00111eT0 00pa30BaAHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKType JTMYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUs IpeaMeTa «bruoaorus» BBIIECICHBI
CJIEYIOIME COCTABIISIIOIIME: OCO3HAHME OOYYalOIMMHUCA POCCUMCKOM TpaskIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH M CaMOOIIPEIEIICHUIO,
HaJIM4Me MOTHBALMU K OOyYEHHIO OMOJIOTHMH, LEJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX
yOeXIeHN JMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH W HUCTOPUUYECKUX TPATUIIAN
pa3BUTHSL  OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh UM CHOCOOHOCTh OOYYaIOIIMXCS
PYKOBOJCTBOBATbCA B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
OPUCYLIUMU  CUCTEME OHOJIOTMYECKOTO0 O00pa3oBaHUs, HAJIMYME SKOJOTHYECKOTO
IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUThH LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.
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JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NpeaMeTa «bHoNorus» T0CTUTatoTCs B €IMHCTBE
y4eOHOM M BOCIUTATEIbHOM JEATENBHOCTU B COOTBETCTBUM C TPATUIIMOHHBIMU
POCCHUMCKMMHU  COLIMOKYJBTYPHBIMH, HCTOPUYECKMMHU UM  JTyXOBHOHPABCTBEHHBIMU
LHEHHOCTSIMU, MPUHATBIMM B OONIECTBE TMpaBWJIaMH M HOPMaMH IIOBEICHHS U
CIOCOOCTBYIOT MpPOIIECCAM CAaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEHN IMO3ULIMH JUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY M IPABONOPSIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJICHUIO, B3aUMHOTO YBaXKEHMUSI, OEPEKHOTO OTHOIICHUS
K KyJIbTYpPHOMY HACIEIWIO W TPaguUMsM MHOTOHAIMOHAJIBHOrO Haponaa Poccuiickoin
denepanuu, TPUPOJIE U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS Y4eOHOro mnpeamera «buomorus» TOKHBI
OTpakaTb ~ TFOTOBHOCTb M  CIOCOOHOCTb  OOy4aroUIMxcs  pyKOBOJCTBOBATHCS
c(hopMUpPOBAHHOU BHYTPEHHEW MO3UIIUEHN JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIIUH,
NO3UTUBHBIX BHYTPEHHUX YOEXKIECHUI, COOTBETCTBYIOIIUX TPAJULIMOHHBIM LEHHOCTSIM
POCCHUICKOrO OOWIECTBa, PACIIMPEHHUE KUZHEHHOTO ONbITa M OIbITAa JEATEIbHOCTU B
IIPOLIECCE PEANHU3ALNA OCHOBHBIX HANPABICHUN BOCIUTATEIBHOW AECSATEIBHOCTU, B TOM
YUCJIE B YACTU:

1) rpakgaHCKOro BOCHUTAHUA: CPOPMHUPOBAHHOCTh TPAKIAHCKONW  IMO3ZHMIIMH

00yJaroerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA
Y NPABONOPSAJIKA; TOTOBHOCTh K COBMECTHOW TBOPYECKOM IEATEIBHOCTH IIPU CO3JIAHUHU
yU4eOHBIX TMPOEKTOB, PEIIEHUU YUYEOHbIX M TO3HABATEIbHBIX 3a/1ay, BBITOJIHEHUU
OMOJIOTUYECKUX SKCIEPUMEHTOB; CHOCOOHOCTH OMNPENENSATh COOCTBEHHYIO IMO3MIIMIO IO
OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€; YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUSIX
HEOOXOJMMOCTh KOHCTPYKTHUBHOTO B3aUMOJECHCTBUS JIIOJEH C pa3sHbIMU YOESXKICHUSIMHU,
KYJBTYPHBIMH LEHHOCTSMH M COLIMATIBHBIM IOJIO)KEHHEM; TOTOBHOCTh K COTPYAHUYECTBY
B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS yUE€OHBIX, T0O3HABATEIbHBIX U HCCIEA0BATEIbCKUX
3a/1a4, YBa)XXUTEJIIbHOIO OTHOILIECHHS K MHEHUIO ONIOHEHTOB NMpU OOCY>KJIEHUU CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COAEPKAHUS; TOTOBHOCTh K T'YMAHUTAPHON M BOJOHTEPCKOU
NEATEIbHOCTH;

2) NATPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TIpa)XgaHCKOM HWJICHTHYHOCTH, IATPUOTHU3MA,
YBaXEHHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH nepen PonmHOM, ropaocTtu 3a
CBOM Kpau, cBOW PomuHy, CBOM S3BIK M KYyJIbTYpy, MNpPOLIJIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccrn; NEHHOCTHOE OTHOLIEHUE K IIPUPOJHOMY HACIEAUIO
Y ITaMSITHUKaM IIPUPOJIBI,

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 67 ot 04.06.2024. UcnonHutens: Bnnkun A.U. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 17 us 41. CTpanuua cosaaHa: 04.06.2024 15:48 =¥ TATAPCTAH



JTOCTIKeHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYJE; CIOCOOHOCTH
OIIEHUBATh BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJIICHUE U Pa3BUTHE OHWOJIOTHU, TOHUMAHUS
3HA4YEeHUS! OMOJIOTUY B MO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
o01ecTBa; uaeiHast yOeKIEHHOCTh, TOTOBHOCTH K CITYKEHUIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHME JIyXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoja; CHOPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO IOBEJAEHUS; CHOCOOHOCTh OLIEHHUBATH
CUTYaLIMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUS,

OpUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JUYHOTO
BKJIaZla B TIOCTPOCHHE YCTOWYMBOTO OyIyIIEro; OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pOIUTENSAM, CO3JAHUIO CEMbM Ha OCHOBE OCO3HAHHOI'O MPUHATHUS LEHHOCTEH CeMEMHOMN
YKU3HHU B COOTBETCTBUHU C TPAAULIMSIMU HapooB Poccuu;

4) ICTETUYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH; TOHUMAaHUE
HMOIIMOHAIILHOTO BO3/IEUCTBHUSI )KUBOU MTPUPOIBI U €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPAKEHHUIO B pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) (puzuyeckoro Bocnuranusi, YOpMHUPOBAHUSA KYJIbTYPHI 310POBbS H

IMOIMOHAJIBLHOI0 0JIATONOTYYHSI:

MOHMMAaHUE W peaju3alus 3J0pOBOro M 0Oe30MmacHoro odpasza >XKU3HU (30POBOE
MUTaHUE, COOJIIOICHUE TUTMEHWYECKUX TMPaBWJI U HOPM, COAJTaHCUPOBAHHBIA PEKUM
3aHITHH W OTIbIXA, peryisipHas pu3ndeckas akTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U MCUXHUYECKOMY 3/10pPOBBIO;
MOHMUMAaHUE IICHHOCTH MPaBWJI WHANBUYAJTEHOTO U KOJUICKTUBHOTO
0e30MacHOr0 TIOBENIEHUS B CHUTYAIUsIX, YTPOXKAIONMIMX 3J0POBBIO M JKU3HHU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
aJIKOTOJIsl, HApKOTUKOB, KypeHus); 6)

TPYJA0BOI0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYyI0Jt00ne; TOTOBHOCTD K
AKTUBHOM JIEATEIIBHOCTH TEXHOJIOTHYECKON U COIMAIbHON HAMPaBICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATh, IJIAHUPOBATh W CAMOCTOSTEIHHO BBIMOJIHATh TaKylO JIESITEIBHOCTD;
UHTEpEC K Pa3IuyHbIM cdepaM MpodeccCHOHATBHON ACSITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIA BHIOOP Oymymied mpodeccuu W peain30BBIBATH COOCTBEHHBIC KU3HCHHBIC
TJIaHbI; TOTOBHOCTH M CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS
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HKOJIOTHYECKH 11eTIecO00pa3HOe OTHOILICHHUE K MPUPOEC KaK UCTOYHUKY KU3HU
Ha 3emJyie, OCHOBE €€ CYyIIECTBOBAHUS; MOBBIIICHUE YPOBHS SKOJOTMYECKOW KYJIbTYPBI:
pUOOPETEHHUE OIbITa TUIAHUPOBAHUS MOCTYNKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN
JUISL OKPY’KaIOIIE CpeJibl; OCO3HAHUE II100aJbHOTO XapakTepa SKOJIOTHYECKUX MpoOJeM u
IyTEN UX
pelieHus; CnocoOHOCTh UCTIOIb30BaTh MPUOOpETaeMble IPU U3yUEHUH OMOJIOTHH 3HAHUS U
YMEHHsSI TIPH PEIICHUU MpoOJeM, CBS3aHHBIX C PallMOHAIBHBIM MPHPOIONOIB30BAHUEM
(cobnrofieHue MpaBuil TOBEACHUS B MPUPOJIC, HATIPABJICHHBIX Ha COXPAHEHUE PABHOBECHS
B DKOCHCTEMaX, OXPaHy BUIOB, IKOCUCTEM, OHOChHEpHI);
aKTUBHOE HETIPUATHE JEHCTBUM, MPUHOCIIINX Bpe]l OKPY>KaIOIIe MPUPOIHON cpere,
yYMEHHE MPOTHO3UPOBATh HEeOJIaronpusTHHIE 9KOJIOTUYECKUE MOCJIEJICTBUS
IpeIIPUHUMAEMbIX IEHCTBUHN U MPENOTBPALLATh UX; HAJTUUUE Pa3BUTOTO HKOJIOTUYECKOTO
MBIIUICHUS,  DKOJIOTUYECKOW  KYJIBTYpHl, OMBITa  ACSITEIBHOCTH  IKOJIOTUYECKOU
HaIpPaBIEHHOCTH, YMEHHSI  PYKOBOJCTBOBATHCS UMHU B MO03HABATENIbHOM,
KOMMYHHMKaTUBHOW M COLIMAJILHOM NPAaKTHKE, TOTOBHOCTU K YYacTHIO B IPAKTHUECKOH
NEeSATEIbHOCTH SKOJOTMYECKON HANIPaBIEHHOCTH;
8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU M OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTe KYJBTYP,
CIOCOOCTBYIOLLIETO ~ OCO3HAHMIO  CBOEr0  MeCTa B MOJHUKYJIBTYPHOM  MHpE;
COBEpUICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOM KYJIbTYPBI KaK CpEACTBa
B3aMMOCHCTBHSI MEXKIY JTIFOJABMH U TTO3HAHUS MHUPA; MOHUMaHKUE CTICIIU(PUKA OHOJIOTHH
KaK HayKd, OCO3HaHus €€ posid B ((OPMHUPOBAHUU PALIMOHATIBHOTO HAYYHOT'O MBIILIECHUS,
CO3/IaHUU LIEJIOCTHOTO MPEJICTAaBICHHS 00 OKPYKAIOLIEM MHUPE KaK O €IMHCTBE IPUPO/IBI,
YeJioBeKa M 00IIeCTBa, B O3HAHUU PUPOJAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPoOIeM
COXpaHEHUs MPUPOJHOTO PaBHOBECHS; YOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJIS
COBPEMEHHOW ITUBUIIM3AIIMU: 00ECTICUCHNSI HOBOTO YPOBHS Pa3BUTHS MEIUIINHBIL,
CO3/1aHHE NIEPCIIEKTUBHBIX OMOTEXHOJIOTHA, CIOCOOHBIX pellaTh pecypcHble
npo0JsieMbl pa3BUTHUS YEJIOBEUECTBA, TIOKUCKA MyTEH BBIX0OJa U3 TI100aTbHbBIX
HKOJIOTUYECKUX MPOoOsieM U o0ecriedeHuss mepexoaa K YCTOMUYHNBOMY
Pa3BUTHIO, PalMOHAIBHOMY UCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U
(hOpMUPOBAaHNIO HOBBIX CTAHJIAPTOB KU3HU; 3aMHTEPECOBAHHOCTD B MOJIYYCHUN
OMONOTMYECKUX 3HAHUH B IEJSAX MOBBIIICHUS o0reit KYJBTYpPbI, €CTECTBEHHO-
HAYYHOW  T'PAMOTHOCTH, KaK COCTaBHOM 4acTu ()yHKIIMOHATHLHOW TPaMOTHOCTH
oOyuarouxcs, GopMUpyeMOi MpU U3y4EeHUU OMOJIOTHH; TOHUMaHUE CYIITHOCTH METOIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHIOCOOHOCTH UCIIOIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHaJIu3a U OObSICHEHMS SIBJICHUN OKPYXAIOILEro MUpa u
MPOUCXOMSIIMUX B HEM U3MEHEHH, yMEHUE JieiaTh 000CHOBaHHbBIE 3aKIIOYEHUSI HA OCHOBE

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 67 ot 04.06.2024. UcnonHutens: Bnnkun A.U. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 19 us 41. CTpanuua cosaara: 04.06.2024 15:48 =¥ TATAPCTAH



HAy4YHBIX ()AaKTOB ¥ UMEIOIIMXCS JAHHBIX C [EThI0 TIOTYyYEHUS TOCTOBEPHBIX BHIBOJIOB;
CTIOCOOHOCTH CAMOCTOSATEIHLHO UCTIOIB30BaTh OMOIOTHUECKHUE 3HAHUS JJIS
perieHus: mpooJieM B PEATbHBIX JKU3HEHHBIX CUTYAIMsIX; OCO3HAHHWE IEHHOCTH HAYIHOU
JESITEIIBHOCTH, TOTOBHOCTh OCYIIIECTBIISATh

MIPOEKTHYIO M UCCIIE0BATEIBCKYIO IEATEIPHOCTh MHANBHIYAILHO U B TPYIIIIC;
TOTOBHOCTB M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPa30BaHHUIO, K
AKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C KU3HCHHBIMH
MOTPEOHOCTSIIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yiabTaThl OCBOCHHS ydyeOHoro mpenmera «buosorus»
BKJIFOYAIOT:  3HAYMMbIe i1 (GOPMHPOBAHUS  MHPOBO33PEHUS  OOYyYaIOIIHUXCS
MEXIUCIUTUIMHAPHBIE  (MEXIIPEAMETHBIE)  OOIIEHAYyYHbIE TMOHATHSA, OTpaXAIOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPA U CHICITU(GUKY METOIOB MTO3HAHUS, HCTIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, SIBJICHHUE, MPOIECC, CUCTeMa, HAYUHBIN (PaxT,
IOPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAoBaHHE, HaOIO/ICHUE,
W3MEpPeHHEe, OKCIIEPUMEHT W  JIPYyTUX), yHUBEpPCaJbHbIE y4YeOHBIC  JCHCTBUSA
(To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC, pEryJsiTUBHBIC), oOecrieunBaroIme
dbopmupoBanne  (QYHKIMOHAIBLHOH TPaMOTHOCTH W CONMAJIBHONH  KOMIICTEHITUU
oOyuarommxcs, CIIOCOOHOCTH 0o0yJarommxcs UCITOJIh30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHKS W YHUBEPCAIbHBIC YICOHbIC NCHCTBUS
B II03HABATEJIBHON U COLUAIBHOMN ITPAKTHUKE.

MeranpenMeTHBIE  PE3yJNbTaThl  OCBOCHHS  MPOTPaMMBI  CPEAHETO  OOIIero
00pa3oBaHMsl IOJDKHBI OTPAXkKaTh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU TeHCTBUSIMMU:

1) 6a30Bble JJOrH4YecKue AecTBHS:

CaMOCTOATENFHO (POPMYJIMPOBATh U aKTyaTH3UPOBATh MPOOJIeMy, pacCMaTpuBaTh €€
BCECTOPOHHE; WCITOJL30BaTh MPHU OCBOCHWUW 3HAHMHA MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amayn3a, CHWHTE3a, CpaBHEHUA, KiIaccuukanuu, OOOOIICHHS), PaCKPBIBATH CMBICT
OMOJIOTHYECKUX TIOHATHH (BBIICIATH WX XapaKTepHbIC MPU3HAKH, YCTAaHABIUBATH CBSI3U C
JPYTUMU TIOHSTHSIMU); ONPEACIATh [N JACITSIBHOCTH, 3aaBas apaMeTpbl U KPUTCPUN
150:4
JTOCTIDKCHHS, COOTHOCHTH PE3yJbTaThl JACATEIBHOCTH C TIOCTABJIICHHBIMU IICJISIMU;

HCIIOJIb30BaTh OMOJIOTHICCKHIE TIOHATHUS ISl OObSICHEHUS (PaKTOB M SIBJICHHUMA
JKUBOH TIPUPOIBI, CTPOUTH JIOTHYECKUE PACCYXKIACHUS (MHAYKTHBHBIC, NCTyKTUBHBIE, TI0
aHAJIOTHH), BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B PACCMATPUBACMBIX SIBIICHUSX,
(GbOpMyIMPOBAaTh BBIBOJLI U 3aKIIOUYCHUS; MPUMEHATh CXEMHO-MOJICTBHBIC CPEACTBA IS
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NPEJCTaBICHUS CYIIECTBEHHBIX CBSI3ed W OTHOLICHHM B H3y4aeMbIX OHOJIOTUYECKUX
0o0beKTax, a TakKe NPOTUBOPEUYMM pA3HOrO0 pOJA, BBISBICHHBIX B Pa3JIMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;
pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOITUXCSI
MaTEepUAIbHBIX W HEMATEPHAIBHBIX PECYpPCOB; BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEsIM, OLUEHUBATh PUCKUA MOCIEICTBUNA AEATEIBHOCTH; KOOPAUHUPOBATH W BBINOJIHATH
paboTy B yCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO
U KOMOMHHPOBAHHOTO B3aMMOJCHCTBHS, pa3BUBAThb KPEATHMBHOE MBIIUICHUE MPH
pelIeHUH )KU3HEHHBIX MTPOOIIeM.

2) 0a3oBbIe MCCIIEeI0BAaTEIbCKHE HeiCTBUSA:

BJa/JIeTh HAaBBIKAMU Y4€OHO-HUCCJIEIOBATEIbCKOW U IMPOEKTHOM JESATEIbHOCTH,
HABBIKAMM pa3pelieHusi mpo0seM, COCOOHOCThI0 M TOTOBHOCTBIO K CaMOCTOSITENIbBHOMY
IIOMCKY METOJOB pELICHUs MPAKTUYECKUX 3a7ad, NMPUMEHEHHIO DPa3jIU4HbIX METOJIOB
MO3HAHUS; UCIIOJIB30BaTh PA3JIMUHBIE BUBI I€ATEIBHOCTH O MOJIYYEHUIO HOBOTO 3HAHUA,
€ro MHTEpHpEeTaluy, MpeoOpa3oBaHUI0 U NMPUMEHEHHIO B YYEOHBIX CHUTyalUsX, B TOM
YHUCJI€ TPU CO3JaHUU YYEOHBIX M COLMAIBHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIA THII
MBILLUICHUS], BJIaI€Th HAYYHOU TEPMHUHOJIOTHEH,

KJIIOYEBBIMU TOHATHUSAMU M METOJIaMU; CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 331aUU B

oOpazoBaTeabHON

NESATENIbBHOCTH W >KU3HEHHBIX CUTYallUsIX; BBISBISATh NMPUYMHHO-CIICIACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3aJady, BbIABUTATh TMIIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PELICHMUS;
aHANM3UPOBaTh TIOJYYEHHbIE B XOAE PpEIICHUS 3aJaud pe3yJbTaThl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATh M3MEHEHUE B HOBBIX YCIIOBHSX; JaBaTh
OLICHKY HOBBIM CHUTyalusiM, OLEHHUBATb MPUOOPETEHHBIM OMBIT; OCYIIECTBIATH
LeJICHAIIPaBJICHHBIHN MOUCK NIEpEeHoca CPEACTB U CIIOCOOOB

NeHCTBUS B MPOPECCHOHATIBHYIO CPEly; YMETh MEPEHOCUTh 3HAHUS B MIO3HABATEJIbHYIO U

MPaKTUYECKYIO 00J1acTh
KU3HEICATEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpUruHAIbHBIEC MOAXObI U PEIICHHUS,

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATLCS B PA3JIMYHBIX HCTOYHUKAX HHPOpMaIK (TEKCTe Y4eOHOro
ocoOusi, HayYHO-TIOMYJISIPHON JTUTepaType, OMOJIOTUYECKUX CIIOBapsiX U CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHAIM3UPOBaTh HHPOPMALIUIO PA3IUYHBIX
BUJOB U (OpM TmpeacTaBieHUs, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh W

HCTIPOTHUBOPCUYNBOCTD,
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GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATHh PA3IUYHBIE METOJbI MIPHU MOUCKE U OTOOpE
ounosiornyeckor nHPopmMaIu, He0OXOAUMOM IS BBITIOJIHEHHUS yUeOHBIX 3a/1a4;

npuoOperaTh  OMNBIT  HCIOJIB30BAHHUA  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPIICHCTBOBATh KYyJIbTYpy AaKTHBHOTO HCIOJb30BAHUS PA3TUYHBIX
IIOUCKOBBIX CHUCTEM; CAMOCTOSITEJIHO BBIOMpaTh ONTHUMAJIbHYIO (OpMY IperCTaBICHMS
ouonornueckoil uHpopManuu (Cxembl, rpaduku, AUMArpamMMbl, TAOIUIBI, PUCYHKH U
Jpyroe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B Kau€CTBE CPEICTBA MpU padoTe ¢ OMOIOTHYECKON
uHpopMalMen: MNPUMEHATh XMMHUYECKHE, (HU3MUEecKHMe U MaTeMaTHUYeCKHE 3HAKU MU
CUMBOJIBI, (hOpMyIbI, a00peBUaTypy, HOMEHKIATYPY, UCIIOJIb30BaTh U MPeoOpa3oBbIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH;

BJIAJIETh HaBbIKAMH DPAcClO3HABAHUA U 3aluThl  MH(OpMALHUH,
MH(OPMATMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHA JIeMCTBUSIMM

1) oOmeHune: OCyIIECTBIATH KOMMYHUKAIIUY BO BceX cepax )KM3HU, aKTUBHO
Y4acTBOBATh B AUAJIONe WM JUCKYCCUU MO CYIIECTBY 00CYKIaeMOM TeMbI (YMEHHE
3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH CYXKIEHUs OTHOCUTEIBHO BBIITOJIHEHUS IIpeIaracMon
341444, YYUTBIBATh HHTEPECHI U COINIACOBAHHOCTD MO3UIUMI APYTUX YYACTHUKOB
JMaliora WK JUCKYCCHUHN); paclio3HaBaTh HEBEPOAIbHBIE CPEICTBA OOLICHMSI, IOHUMATh
3HAYEHHUE COLMATBHBIX 3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX
CUTyallul, yMETh CMT4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHL; BIAJETh Pa3IUYHBIMU
crnoco0aMu OOILEHUS U B3aUMOJICUCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIIOJIEH,
MPOSIBIISITh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyIIMpoBaTh CBOM BO3PaXKEHUS; Pa3BEPHYTO U JOTHMYHO U3JIaraTh CBOIO TOUKY
3pEHUS C UCIIOIb30BAHUEM

SA3BIKOBBIX CPEJICTB.

2) coBMecTHAasl JeATEJIbHOCTD:

MOHUMATh W MCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW U MHIWBUAYATbHOU paOOTHI
NpU perieHur OUOJIOTHYECKOW TpoOeMbl, 000CHOBBIBATh HEOOXOJIUMOCTh PUMEHEHHUS
TPYIIOBLIX (POPM B3aMMOICUCTBUS TIPH PEIICHUHU yu4eOHOM 3a71aur; BHIOMPATh TEMATHKY H
METO/Ibl COBMECTHBIX JICHUCTBUM C YUETOM 0OIIHNX
VHTEPECOB U BO3MOYKHOCTEN Ka)KJIOr0 4iI€HA KOJUIEKTHMBA; NPUHUMATh LEIA COBMECTHOM
JESITEIbHOCTH, OPraHU30BBIBATH W KOOPAWMHUPOBATH JIEUCTBUS MO €€ INOCTHKEHHUIO:
COCTaBJATh IUIAH JICWCTBUM, PACHPENCNATh POJAM C YYETOM MHEHUM YYaCTHHUKOB,
00CYXKJaTh pe3yJbTaTbl COBMECTHOM pabOThI, OLICHMBATh KAayeCTBO CBOETO BKJIAJa W
Ka)XJIOT0 YY4aCTHUKA KOMaH bl B OOIIU I
pPE3yNbTAT MO Pa3padOTaHHBIM KPUTEPUSIM; TPEIaraTh HOBBIE MMPOCKTHI, OIICHUBAThH HJICH

C IO3WLIMY HOBU3HBI,
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OPUTHMHAIBHOCTH, MPaAKTUYECKON 3HAYUMOCTH; OCYILIECTBIIATh MMO3UTUBHOE
CTpaTETUYECKOE TIOBEICHUE B PA3JIMYHBIX

CUTYAIUSX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.
OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU JeHCTBUSMMU:

1) camoopraHmM3anMsi: HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISl BBISBICHUS
po0IeM U uX
pelieHus] B KU3HEHHBIX U YYEOHBIX CHUTyallusX; BbIOMpATh Ha OCHOBE OMOJIOIMYECKHUX
3HAHUW 1EJIEBbIE W CMBICIOBBIE YCTAHOBKH B CBOHUX JICUCTBUSAX M TOCTYINKax IIO
OTHOLIEHUIO K JKUBOW MPHUPOJE, CBOEMY 3J0POBBI0 M 3J0POBBIO OKPYKAIOIIMX;
CaMOCTOSITEJIbHO OCYILIECTBISITh IMO3HABATENbHYIO NEATEIbHOCTh, BBISIBISATH MPOOIEMBI,
CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIC 3aJaul B OOpa30BaTEIIbHOM NESITEIHHOCTH U
KU3HEHHBIX CUTYalUsAX; CAMOCTOSTENBHO COCTABIIATH IIJIaH PELICHUs IPOOJIEMBI C YUETOM
UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEM U NPEANOYTEHH; JaBaTh OLIEHKY HOBBIM
CUTyallHsIM; pacIIMpATh paMKH y4yeOHOro NpeIMeTa Ha OCHOBE JIMYHBIX
OpEeINOYTEeHU; JenaTh OCO3HAaHHBIM BBIOOpP, apryMEeHTUpPOBaThb €ro, OpaTh
OTBETCTBEHHOCTH 32
pelieHne; OUEHUBATh NPUOOPETEHHBIM OMBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO H
IPOSIBJICHUIO IIMPOKOW JSPYAULIMK B Pa3HbIX OOJACTSAX 3HAHUN, MOCTOSIHHO MOBBIIIATH
CBOM 00pa3oBaTENbHBIH M KYJbTYPHBIH YPOBEHb. 2) CAMOKOHTPOJIb: JaBaTh OIICHKY
HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTb,
OLICHUBAaTh COOTBETCTBHUE pE3YyJbTAaTOB LEJsAM; BJIAJE€Th HABBIKAMHU I103HABATEIBHOU
pedaekcur Kak OCO3HAHMSI COBEPLIAEMBIX JCMCTBUH M MBICIHUTEIBHBIX IMPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHHM, MCHOJIb30BaTh MPHUEMBI pedIeKCUu ISl OLICHKH CUTYalluHu,
BbIOOpAa BEpPHOTO PEIICHMS; yYMETh OLICHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH
penieHus no ux
CHMKEHUIO; MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3yJIbTaTOB
NEesTEIbHOCTH;
3) npuHATHe cedsi M APYrUX: MPUHUMATh ce0s, TOHMMas CBOU HEJOCTAaTKU U
JIOCTOMHCTBA; MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTATOB
JeATeILHOCTH; IPU3HABATH CBOE MIPABO U MPABO JPYTUX HA OIMMOKU; pa3BUBAThH
CHOCOOHOCTH MOHUMATh MUP C IMO3ULIMHU APYTOrO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouosnoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crnenuduyeckue g ydyeOHoro mnpeamera «buosorus» HaydHbIE
3HAHUS, YMEHUS U COCOObI JEMCTBUIM IO OCBOEHUIO, HHTEPIIPETALIMM U ITPEOOPa30BaHUIO
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3HAHWI, BUABI EATEIILHOCTU 0 TOJXYYCHUIO HOBOTO 3HAHWS M NMPUMECHEHUIO 3HAHWN B
Pa3IMYHBIX YYEOHBIX CHTyalUsX, a TaKKe B PEAIbHBIX JKU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX ¢ OwWojorueil. B mporpamme mnpeaMeTHbIC pPe3yNbTaThl IMPEICTABICHBI IO
rojam o0y4eHusl.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKATh:

C(I)OpMPIpOBaHHOCTL 3HAHMH O MECTE U poiun OMOJIOTUH B CHCTEME HAaYy49HOTI'O

3HAHHUSA ECTECTBEHHbIX HayK, B (POPMHpPOBAHUM COBPEMEHHON €CTECTBEHHOHAYUYHOI
KApTUHBI MUpa M HAy4YHOI'O MHPOBO33PEHHMS, O BKJIAJAE€ POCCUUCKUX M 3apyOeimHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIHMOHAIBHON I'PaMOTHOCTH YEJIOBEKA IS
pelIeHus )KU3HEHHBIX 33]1a4; YMEHUE PAaCKpPbIBAaTh COAEpKaHue OMOJIOTMYECKUX TEPMHUHOB
U TOHSATHI: XU3Hb, KJIETKA, OpraHu3M, MeTaOoin3M (0OOMEH BELIECTB M IpPEBpAIlCHHE
SHEPIruM), TOMEOCTa3 (caMmoperyisuus), ypOBHEBas OpraHU3alMsl >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE (PEMpPOAYKIHs), HACIEICTBEHHOCTh, HW3MEHYMBOCTb, POCT H
pa3BUTHE; YMEHHUE M3JaraTh OHOJIOTUYECKUE TEOpUU (KJIETOYHAas, XPOMOCOMHas,
MyTAalMOHHAsI, HUEHTPAJIbHAsI JOrMa MOJIEKYJIsIpHOU Ouonoruun), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpas3usi U NPOUCXOKICHUS
KylnbTypHbIX pacteHuid H. W. BaBuioBa), onpenensiTe rpaHHIbl UX TPUMEHUMOCTH K
KUBBIM CHUCTEMaM; YMEHHE BJaJE€Th METOJaMH HAyyHOrOo IO3HAHUS B OHOJOTHHU:
HAOJIOZICHUE M OIMCAaHUE MUBBIX CHCTEM, MPOLIECCOB M SBJICHWM, OpraHusanus u
IpOBEJCHUE OHOJOrMYECKOr0 HJKCIEPHUMEHTA, BBIIBI)KEHHWE THUIOTE3bl, BbISBICHUE
3aBUCUMOCTH  MEXJy HCCIECIyeMbIMH  BEJIMYMHAMH, OOBSCHEHHE  MOIYUYEHHBIX
pEe3ynbTaTOB, MCHOJIb30BAHHBIX HAYYHBIX IMOHATUN, TEOPUM M 3aKOHOB, YMEHHE JENIaTh
BBIBO/Ibl HA OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KJIETOK MPOKAPUOT H
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOIECCOB:
oOMeHa BeIEeCTB M MPEBpAIICHUS SHEPruu B KJETKE, (OTOCHHTE3a, IUIACTUYECKOTO U
HPHEPreTUYECKOro  oOMeHa, XEeMOCHMHTe3a, MHTO3a, Meio3a,  OIIOJOTBOPEHUS,
Pa3MHOXKEHU S, UHIUBUYAILHOTO Pa3BUTHSI OpraHU3Ma

(oHTOrEHe3); yMEHHE MPUMEHSTh MOJTYUYCHHBIC 3HAHUS JIJ11 OOBSICHEHHS] OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IPAKTUYECKUX PEIICHHUI B OBCETHEBHOM MKU3HHU C
1ebI0 o0ecrneueHrst 0€30MacCHOCTH CBOETO 3/I0POBbs U 30POBBSl OKPY KAIOIINX JTIOCH,
COOJIIO/ICHHS HOPM TPaMOTHOT'O TIOBEJIEHUS B OKPY Kalolllel IpUPOTHOM cperie,
MOHMMAaHHE HEOOXOJMMOCTH UCTIOIb30BAaHUS JOCTHKEHUI COBPEMEHHOW OHOJOTHH U
OMOTEXHOJIOTUI  JIJIl  PAIMOHAIILHOTO MPUPOOTOIb30BAHUS; YMEHUE PEIlaTh
AJIeMEHTapHbIE TeHETUUECKHE 337]a4l Ha MOHO- U TUTHOPUIHOE CKpEeIllMBaHUeE,
CLEIVICHHOE HaCleA0BaHUE, COCTABISATH CXEMbl MOHOTUOPUAHOTO CKPEIIMBAHUS IS
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IPEICKa3aHMs HACJIEI0BAHMS IIPU3HAKOB Y OPraHU3MOB; YMEHUE BBIIOJIHATH

71a00paTOpPHBIE U MTPAKTUYECKHE pabOThI, COOIIOAATH

paBuiia Ipu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM; YMEHHE

KPUTHUYECKH OLICHMBATh U UHTEPIPETUPOBATH HH(OPMALIUIO OUOIOTUIECKOTO

coJiep KaHusl, BKIIFOYAIOIIYIO [ICEBIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB

(cpencTBa MaccoBol MH(GOPMAITUH, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIBI), STHICCKUC

ACIEKThl COBPEMEHHBIX MCCIIEOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTMH; YMEHHE

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHUS,

0000mass OMOJOrMYecKyl0 HMH(GOPMALMI0O U3 HECKOJbKMX HCTOYHUKOB, TI'PaMOTHO
MCIT0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3yabTaThl OCBOEHUsI yueOHoOro npeamera «buonorus» ¢ 11 knacce

JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUH B CUCTEME HAyYHOTO

3HaHHUSA ECTECTBEHHbIX HayK, B (OPMHpPOBAHUM COBPEMEHHON €CTECTBEHHOHAYUYHOI
KapTHHBl MUpPa M HAyYHOTO MHPOBO33PEHHS, O BKIAJEC POCCHMCKHX U 3apyOe HBIX
yU€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIHMOHAIBHON IPaMOTHOCTH YeJIOBEKa IS
pEIICHUs )KU3HEHHBIX 3a/1a4; YMEHHE PacKpPBIBATh COJEpKaHNE OMOTOTHUECKUX TEPMUHOB
U TOHATHMHA: BUJ, MOMYJSLUS, T€HO(QOHI, 3BOJIIOLMS, IBWXKYIIHE CUIIBI ((aKTOpPHI)
IBOJIIOLIUM, MPHUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000pAa30BaHHE, SKOJIOTHUECKHE
dakTopbl, S3KOCHCTEMA, NPOAYLEHThl, KOHCYMEHTBI, PEIyLEHTbl, ey MUTAHUA,
JKOJIOTMYECKas MupamMua, OruoreoreHos, onocdepa;

YMEHHE Hu3Jlaratb OMOJOTHYEcKHe Teopuu (dBomronoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOPHUs 3BOJIOLUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO CXOCTBA
K. M. bapa, uepenoBanus TiIaBHBIX HanpasiaeHud u nmyteit sBomonnu A. H. Cesepiosa,
yuenust o Ouocdhepe B. U. Bepnaackoro), onmpenenstb TpaHUIBI UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM; yMEHHE BJIQJ€Th METOAaMH HAyYHOTO TMO3HAHUS B OWOJOTHH:
HaOJIOICHUE U
OMMCaHWE JKUBBIX CHCTEM, TIPOIECCOB U SBICHWI, OpraHu3alus W TPOBEACHHE
OMOJIOTMYECKOTO OJKCIIEPUMEHTA, BBIIIBKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTU
MEXIy HCCIENyeMbIMU  BEJIMUYMHAMHU, OOBSICHEHHE TIOJYYEHHBIX  pE3yJIbTaTOB,
WCTIONIb30BaHHBIX HAYYHBIX TIOHATHH, TEOPH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI HA
OCHOBAaHUHU TIOJYYEHHBIX pE3YyJbTaTOB; YMEHHUE BBIIEISATH CYIIECTBEHHbIE NPU3HAKU
CTpOCHHSI OMOJIOTUYECKUX OOBEKTOB: BUAOB, TOIMYJSAIHHA, MPOAYIEHTOB, KOHCYMEHTOB,
pEenyIeHTOB, OMOTreOleHO30B M JKOCHUCTEM, OCOOECHHOCTH MPOIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTHU, €CTECTBEHHOIo OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JNEHCTBHUS 3KOJOTHYECKUX (DAKTOPOB HAa OpraHU3MBI, MEPEHOCA BEIIECTB U
MOTOKAa HDHEPTHM B JKOCHUCTEMAX, AHTPOIOTEHHBIX HM3MEHEHHH B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPYrOBOPOTa BEILIECTB M OMOr€OXMMHUYECKHX LUKIOB B Omocdepe; ymeHue
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MPUMEHSITH TIOyYCHHBIE 3HAHUS U1 OOBSICHEHUS OMOJIOTUYECKHUX TPOIECCOB U SBJICHUM,
JUISL TIPUHSTHST TPAKTUYECKUX PEUICHUN B MOBCEAHEBHOM >KU3HU C IIEJIBIO 00ECIICUCHHUS
0€30MacHOCTH CBOETO 3J0pPOBbS U 3J0POBBS OKPYXAIOIIUX JIIOJAEH, COONIOACHUS HOPM
IPAMOTHOT'O MOBEJICHUS B OKPY’KAIOIIEH NPUPOAHON cpele, TOHUMaHUE HEOOXOAUMOCTU
UCIIOJIb30BAHUSL  JIOCTHOKEHUM  COBpPEeMEHHOW  OMOJOTMM Il PalMOHAILHOIO
OPUPOAOIIOIb30BAHNS; YMEHHE pEellaTh JJIEMEHTapHble OHOJOTMYECKHE  3aJayH,
COCTaBIIATh CXEMBI

NIEPEHOCa BEIIECTB M JHEPruM B 3KOCUCTEMAaxX (LEMUW NUTAHUS); YMEHUE BBINOJIHATH

7abopaTopHbIE U MPAKTUYECKHE pabOThl, COOIIOIATh

IpaBwiia Mpy padoTe ¢ yueOHBIM U J1a0OPATOPHBIM 00OPYTOBAaHUEM; YMEHUE KPUTUUCCKU
OIICHWBATh W HUHTEPIPETUPOBATh HH(MOPMALINMIO  OWUOIIOTUYECKOTO  COACpKAHMUS,
BKJIFOYAIOLIYIO TICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOUYHUKOB (CpPEICTBA MACCOBOM
uH(popMalMy,  HAYYHO-IIOMYJISIPHBIE  MaTepuaibl), paccMaTpuBaTh  IJ100AJIbHBIC
HKOJIOTUYECKUE TPOOJIEMBbl COBPEMEHHOCTH, (OPMUPOBATh IO OTHOLIEHUIO K HUM
COOCTBEHHYIO TO3UIIMI0; YMEHHE CO3[aBaTh COOCTBCHHBIC NHCHMEHHBIE W YCTHBIC
cooOmieHusi, 0000mmas OMOJOTUYECKYI0 HHPOPMALUIO M3 HECKOJBKUX HCTOYHUKOB,
TPaMOTHO UCTIOIb30BaTh MOHATUHHBIN anmapat OMOIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uupposere)
Ne i/ oOpa3oBaTe/ibHbIE
NMPOrpamMMbl Kourpoabubie | IlpakTuyeckue
Bcero pecypcbl
padoTshI padoThI
bubmuoreka [{OK
! bronorus Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/7f41¢292
. bubnunoreka LIOK
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.ru/7f41¢292
bubnmorexa LIOK
4 JKHM3HEEATENBHOCTD KIETKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEeHME 1 MHAUBUYAIbHOE PAa3BUTHE bubmmnoreka HOK
> OpPTaHU3MOB S 1 https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 UBMEHYMBOCTD bubmuoreka [IOK
6 OpPTaHU3MOB 8 L5 https://m.edsoo.ru/7f41¢292
Cenekiust opraHu3mMoB. OCHOBBI bubmmoreka [JOK
7 OMOTEXHOJIOTHH 3 https://m.edso0.ru/7f41¢292
but6mmoreka [IOK
8 PesepsHoe Bpems 1 https://m.edsoo.ru/7f41¢292
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
11 KUIIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposere)
Ne ni/m o0pa3oBaTe/bHbIE
NPOrpamMMbl Konrtpoubnsie | IIpakTnueckue
Bcero pecypcbl
padoThI padoThI
bubmuorexa [JOK
1 OBOJIOLMOHHAS OHOJIOrHs 9 1 https://m.edsoo.ru/7f41cc74
BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha bubnnorexa [HOK
2 3emie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
3 OpraHu3MBI 1 OKpyXKatolllas cpelia > 1 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 Coo011ecTBa 1 SKOJIOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 Pesepsroe Bpemst 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O
[IPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBo yacos JJIeKTPOHHBIE
Ne Tlata uuposbie
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Kourpoububie | IIpakTuyeckue | u3ydyeHUs:
Bcero pecypchl
padoThI padoThI
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
Meroabl TO3HAHUS )KUBOU
npupoasl. [Ipaktuyeckas pabora
o) Ne 1 «Mcrionb30BaHKE pa3IMYHBIX 1 05 bubmmoreka [IOK
METOOB TIPH U3Y4CHUH https://m.edsoo.ru/863e6122
OMOJIOTHYECKHX 00BEKTOBY
buonoruyeckre cucTemsl, bu6mmoreka [IOK
3 MPOLIECCHI U KX U3YUYCHUE 1 https://m.edso0.ru/863e¢6564
XuMU4YecKuil cocTaB KiIeTku. Boma bu6mmoreka [IOK
4 Y MUHEPAJIbHBIE COJIA 1 https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. Cocta u crpoeHue 0eKoB 1 https://m.eds0o.ru/863e6b72
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depMeHTHI — OHOJIOTHYECKHE
Katanm3aTophbl. JlaboparopHas
pabora Ne 1 «M3yuenue Bu6morexa [IOK
6 KaTanuTHIECKOH aKTHBHOCTH 0-5 https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTU KaTajiasbl)»
bubmuoreka [JOK
7 Yriesoasl. Jinnnast https://m.edso00.ru/863e6870
bubmuorexa [JOK
8 Hykneunosbie kuciotel. ATO https://m.edso00.ru/863e6d5c¢
Hcropus u meToasl U3ydeHus bu6mmoreka [IOK
9 kietku. Kinetounas teopust https://m.edsoo.ru/863e6e88
KiteTka xak menocTHas )KuBas
10 cucremMa
CrtpoeHnue 3yKapuoTHYECKON
kietku. Jlaboparopras padota No 2
«I/IsyquUHe CTPOEHHS KJIETOK Bu6miorexa [IOK
11 paCTeHHI:I’ HKUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6f10
OaxTepuii o]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTIHICaHUE
bu6mmorexa [IOK
12 OOMeH BelecTB WU METa00IU3M https://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 Dorocuntes. XeMocHHTE3 https://m.edsoo.ru/863e7c98
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. bubnnoreka HOK
14 Oneprernueckuii obmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN LUKII KJIETKH.
Henenue knerku. MuTos.
JIabopaTtopHas pabora Ne 3 Butmoreka [IOK
15 «Habmronenue MUTO3a B KIIETKaxX 0.5 https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIIKa JTyKa Ha
TFOTOBBIX MUKpOITpEnapaTax»
buocunre3 Oenka. Peakiys bu6mmoreka [IOK
16 MaTpUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsnus — Guocuntes beka https://m.edsoo.ru/863e796¢
Heknerounsie popMbl )KH3HU — bubnnoreka [JOK
18 BUPYCHI https://m.edso00.ru/863e¢7540
bu6mmoreka [JOK
19 ®opmbl pa3MHOXKEHHSI OPTaHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e83 1e
5 bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
. JlaGopatopHnast pabota Ne 4 05 Bubmorexa [TOK
«M3yueHne CTPOCHHUS MOTOBBIX ) https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
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NuauBunyanbHOE pa3BUTHE bu6mmoreka [IOK
22 OPraHu3MOB 1 https:/m.eds00.ru/863¢8436

I'enetnka — Hayka o

23 HACIICICTBEHHOCTH M U3MEHYUBOCTH 1 bubmuorexa TIOK

https://m.edsoo.ru/863e8612

3aKOHOMEPHOCTU HACEAOBaHUS
24 MPHU3HAKOB. MOHOTHOPUIHOE 1
CKpCLIMBAHHE

bubmuorexa [JOK
https://m.edsoo.ru/863e8878

JluruOpuHOE CKpeInuBaHue. 3aKOH
25 HE3aBUCUMOI'0 HACJIEIOBAHUS 1
MIPU3HAKOB

bubmuorexa [JOK
https://m.edsoo.ru/863e89a4

CueruieHHOEe HaclIeOBaHuE
npu3HakoB. JlabopaTopHas pabora Bubmorexa [TOK

Ne 5 «Mzyuenue pe3ynbpTaToB ' https://m.edsoo0.ru/863e8c60
MOHOTHOPUIHOTO U AUTUOPUIHOTO

26

CKpeLIMBaHus y Apo30(uiIbl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'enetuka nmona. HacinenoBanue bu6nmoreka [JOK
27 MPU3HAKOB, CLEINIEHHBIX C I10JIOM 1 https://m.edso0.ru/863e8c60

N3menunBocts. Henacnencrsennas
n3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue BuGnorexa [IOK

28 MOZM(UKALHOHHOH H3MEHTHBOCTH, ! 0.5 https://m.edsoo.ru/863e8efe
IIOCTPOEHHE BapHaLlMOHHOIO psaa
U BApUALIMOHHON KPUBON»
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HacneacTBeHHass U3MEHYUBOCTD.
JlaGopaTopHas padora Ne 7. Bub6nuoreka [JOK
29 «AHanm3 MyTauuii y 1po30Quiibl Ha ! 0.5 https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKPOIMpENapaTax»»
bubmuorexa [JOK
30 Teneruka yenosexa 1 https://m.edsoo.ru/863e8d78
PesepBHbIil  ypok. O06oOmieHHE
31 no teme «HacmencrBeHHOCTD H 1
M3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [JOK
32 Cenexuns Kak Hayka i nporece 1 https:/m.eds00.ru/863¢9214
MeTobl U JOCTUXKEHUS CEJICKIIUT bu6mmoreka [IOK
33 pacTeHUH U KUBOTHBIX 1 https://m.eds00.ru/863e¢9214
buortexHonorus kak orpacip bubnnoreka [JOK
34 IIPOU3BOACTBA ! https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 34 0 4
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uuppoBbIe
/i Tema ypoxa Beero Kourpoabubie | IlpakTuueckue H3ydeHnst o0pa3oBaTejibHbIE
padoThI padoThI pecypchl
. bubmmnorexa LIOK
1 OBoImONHs U METO/IbI €€ H3yIeHUS 1 https://m.edsoo.ru/863ea20e
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Ucrtopus pa3BuTus peacTaBieHUun bubmuorexa [JOK
2 00 PBOTIOLIUU https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 MHuKpO3BOITIOLHA https://m.edsoo.ru/863e9cle
[TonynAuus Kak 3;1eMeHTapHas
€IMHUIIA BUJIA U YBOJIIOIUH.
4 JlabopaTopnas pabora Ne 1 0.5 brbmorexa [IOK
https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUJIOB o
MOP(}OIOTHUECKOMY KPUTEPHIO)
JIBuoKky1iue cuibl (31eMEeHTapHbIe bubnnorexa [HOK
> (bakTopbI) SBOIIOINU https://m.edsoo.ru/863e9da4
5 bu6mmoreka [IOK
6 EcrecTBenHsbIi 0TOOp 1 €ro GopMbl https://m.edsoo.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BHU1I000pa3zoBanue. JlaboparopHas Bu6miorexa IIOK
7 0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepar»
Hanpasnenus u nmytu bubnnoreka [JOK
8 MAaKpOIBOJIIOLIUU https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOMIONINAN
Hcropus xxu3Hu Ha 3emiie U
10 METOABI €€ N3YUEHUS
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['unoTe3bl NPOUCXO0XKACHUS KU3HU bu6mmoreka [IOK

1 Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIe 1o 3paMm bubmumoreka [IOK

12 U TIeproiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaNbl BOIIOIHI
PacTUTENILHOTO U )KUBOTHOTO MHUpA.

3 [TpakTrueckas padota Ne 1 05 BuGnnorexa LIOK
«3y4yeHne HCKONaeMbIX OCTaTKOB . hitps://m.edsoo.ru/863ca8be
pacTeHUH U KUBOTHBIX B
KOJIICKIIMAX Y
CoBpeMeHHas cuctema bu6mmoreka [IOK

14 OpPraHHYECKOI0 MHUPa https://m.edsoo.ru/863ea48¢
DBOJTIONHS YEJIOBEKA bubnuorexa [JOK

15 (anTpOonorenes) https://m.edsoo.ru/863eac2¢c
JIBuokymiye cuibl (pakTopsbl) bubnnoreka [JOK

16 aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaANH DBOIOIAU

17 yelnoBeKa
Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK

18 aJanTaluy YeJI0BeKa https://m.edsoo.ru/863caea2
Peseprubiit ypok. O60011eHIE TIO

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKHU3HH Ha 3eMJIe»

20 OKoJorus Kak HayKa

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 67 ot 04.06.2024. NcnonHutens: bnnknH A.N. B I/IEKTPOHHbBINA

Ctpanuua 36 us 41. Ctpanuua cosgara: 04.06.2024 15:48 =¥ TATAPCTAH


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

Cpenbl 00uTaHUs U DKOJIOTHYCCKHE bu6mmoreka [IOK

21 baxTops https://m.edsoo.ru/863eafec
AbGuotnueckue GakToOpHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopdormorudeckre 0COOEHHOCTH

2 pacTeHuii U3 pa3HbIX MECT 05 bubmuorexa LHOK
obuTanusy. JJaboparopHas pa6ora https:/m.eds0o.r/863ebl0e
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bubmuorexa [JOK

23 brornieckue daxropsl https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonymsiuuu. [Ipaktuueckas pabora

24 No 2 «IToacuér nmnoTHOCTH 05
MONYJISIUUNA Pa3HbIX BUIOB
pacTeHumn»
Coo01iecTBa OpraHu3MoB — bubnuotexa [JOK

25 OuOIIeHO3 https://m.edsoo.ru/863eb46a
DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK

26 (9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBbIE TIOKA3aTeNn

. DKOCHCTEMBI. DKOJIOTHYECKHE Bu6smoreka [JOK
nupaMuipl. CBOKWCTBA DKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpupoaHbie 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI
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buocdepa — riobanpHas bubmuorexa [JOK
30 AKOCHCTEMA 3eMITH 1 https://m.edsoo.ru/863ebbSe
3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmuorexa [JOK
31 Grochepst 1 https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onocdepe 3emian 1
CocyiiecTBoBaHUE TPUPOIBI U bubnmoreka [JOK
33 YEeJI0BEYECTBA ! https://m.edsoo.ru/863ebale
PesepBHbIit YPOK.
O06006111eH1E TEMBI
34 1
«Coo01ecTBa u
9KOJIOTHYECKHUE CUCTEMBI)
OBILIEE KOJIMYECTBO YACOB I10
TIPOrPAMME 34 2:3
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akinoneproe obmectBo «M31aTenbcTBO

((HpOCBGHIGHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

O6mas Ouonorusi. bazoBeiii ypoBenb. 10-11 kmacc. Meroaudeckoe mocoOue

aBTOopbl: [laceunuk B. B., llIsenos I'. I'.u3narenscteo «IIpocBemenne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa IIOK
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