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MHNOACHUTEJBHASA 3AIINCKA

ITpu pa3paboTke mnporpaMMbl O OHOJOTHHM TEOPETHUECKYI0 OCHOBY JUIS OIPENCNICHHS ITOIXONOB K
(bopMupOBaHUIO cofepikaHus y4eOHoro mpeaMeTa «buoiorns» cOCTaBWIIN: KOHLENTYaJIbHBIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH ILIENIeH, COIEpKaHus, pEe3yJlbTaToB OOyueHHS W TpeOOBaHUH K
YPOBHIO TIOATOTOBKH BBIYCKHHUKOB, MOJOXKEHHSA 00 OOMMX LeIsX W NPUHOUIAX, XapaKTepU3YIOIIHX
COBpPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero odmero odpazoBanusi B Poccuiickolt ®enmepanum, a Takke
MOJIOKEHUsI O creuuduke Owonoruu, €€ 3HaYeHUH B TO3HAHWW JKMBOW MNpPUPONBI M 0OECIeYeHUH
CYIIECTBOBAHHS YEJIOBEUECKOro obmecTBa. COTacHO Ha3BaHHBIM IOJIOKCHUSM, OIPEETICHbl OCHOBHBIC
(hyHKIIMH TPOTpaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Onosoruu MaT MpeACcTaBIIEHHE O IMENsX, 00 o0mel crparernu oOy4deHHs, BOCIIUTAHUS U
pasBuTHA O0OyYaromMXcsl CpeacTBaMu ydeOHOTo TpenMeTra «buornorus», ompenenser o0s3aTenbHOe
MPeMETHOE COJEPXKAHUE, €r0 CTPYKTYpy, paclpeleliieHue M0 pas3lieliaM H TeMaM, PEKOMEHIYEeMYIO
MOCIIEIOBATEILHOCTh U3YYEeHUS] yU4eOHOro Marepuaia ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTMKK 00pa30BaTeIbHOTO MpoLecca, BO3PACTHBIX 0COOCHHOCTEH 00yUYarOIIUXCsl.

B mnporpamme mo OMONOrMHM TakKe YUYUTBHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMbIM JIMYHOCTHBIM,
METanpeIMeTHBIM U TMPEAMETHBIM pe3yinbraraM oO0y4eHHs B (OPMHUPOBAHHH OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIBHON  JIEATCIILHOCTH/YYCOHBIX  JIEHCTBHI  OOyYaroIMXCS IO OCBOCHHUIO  COACp)KAHUS
Ouonornueckoro 0Opa3oBaHusl.

B mporpamme mo 6uonorum (10—11 kmaccel, 0a30BBI ypOBEHB) pealn30BaH MPUHIIAI TPEEMCTBEHHOCTH B
u3yyeHnn Ouojoruu, Onaromaps yemy B HEH MpOCMarpHBaeTCsl HANPAaBICHHOCTh HAa pa3BUTHE 3HAHUM,
CBA3aHHBIX C Q)OpMHpOBaHI/ICM €CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHU A, HEHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH,
9KOJIOTUYECKOTO MBIIUICHHsSI, TPEACTABICHHH O 3I0POBOM 00pa3ze KM3HH M OEpEeKHBIM OTHOIICHHUEM K
OKpy>Karolei npupomHoit cpene. Iloaromy Hapsay ¢ u3ydeHHeM OOIICOMOJOTHUECKHX TEOPHM, a TaKKe
3HAHUM O CTPOEHUH )KHUBBIX CUCTEM PAa3HOTO PaHTra U CYyLUTHOCTH OCHOBHBIX IPOTEKAIOLINX B HUX MPOLIECCOB B
IporpaMMe Mo OMOJIOTHH YAEJICHO BHUMAHHE HCIONb30BaHUIO MTOMYUYEHHBIX 3HAHUH B TIOBCEIHEBHOM JKU3HU
IUISL PeLleHUs MPUKIIaIHBIX 3a/1ad, B TOM YHCIIe: MPOQHIAKTUKH HACJICACTBEHHBIX 3a00JIeBaHUN YeJIOBEKa,
MEIUKO-TEHETUYECKOI0 KOHCYJIBTHPOBaHHS, OOOCHOBAaHMS 3KOJIOTHYECKH LEeneco0Opa3sHOr0 MOBEACHUS B
OKpYXaloLEH IPUPOIHOM Ccpelie, aHAIM3a BIMSHUS XO3AHCTBEHHOM JESTEIBHOCTH YEJIOBEKA HA COCTOSIHUE
MPUPOAHBIX U UCKYCCTBCHHBIX 3KOCUCTEM. Ycunenne BHUMaHUS K HpHKHaHHOﬁ HaIlpaBJICHHOCTHU yqe6Hor0
npeaMmetra «bHOIOTHS) TPOIUKTOBAHO HEOOXOMMMOCTHIO 00ECTICUEHUSI YCIOBHUMA JJIA PEIICHUS OJHOU W3
aKTyaJbHBIX 33y IIKOJHHOTO OMOJIOTHYECKOTO0 00pa30BaHMWs, KOTOpas mpeirnonaraet (OpMUPOBAHHE Y
00y4aronmxcss CoCOOHOCTH alalTHPOBAaThCS K M3MEHEHUSIM JTMHAMUYHO PA3BUBAIOIIEIOCS COBPEMEHHOIO
MHpa.

buonorust Ha ypoBHE cpeaHero oOmero oOpa3oBaHUS 3aHHMMAeT BaxHOe MecTo. OHa oOecreunBaeT
(hopMupoBaHKE y 00y4arOIUXCsl MPEICTABICHUI O HAyYHOH KapTHHE MUPA, PAacIIUpseT 1 00001iaeT 3HaHUA
0 XHUBOH NMpHpoAe, €€ OTINIUTENIFHBIX IPU3HAKAX — YPOBHEBOI OpraHM3aIllM U 3BOJIIOLIUH, CO3MAET yCIOBUS
JUIS: TIO3HAHMS 3aKOHOB JXMBOM NpUponbl, (GopmupoBaHus (YHKIHMOHAIBHONW TI'pPaMOTHOCTH, HAaBBIKOB
3I0POBOTO M 0€30MacHOro 00pasa >KU3HH, SKOJIOTHYECKOI0 MBIIUICHHUS, HIEHHOCTHOTO OTHOIIEHUS K KHBOKH
IIPUPOJIE U YETIOBEKY.

Bounblioe 3HaueHHe OHOJIOTHSI MMEET TAKXKe IS PEIICHHs BOCITUTATESIbHBIX U PA3BUBAIONIUX 337124 CPEIHETO
o01miero oOpa3oBaHMsl, COLMAIU3alMU OOydJaromuxcsa. V3ydenue Owonornu oOecreunBacT YCAOBHS IS
q)OpMI/IpOBaHI/ISI HWHTCIJICKTYaJIbHbIX, KOMMYHHWKAalMOHHBIX U I/IHq)OpMaHI/IOHHI)IX HaBBIKOB, 3CTETHYECKOHN
KYJIBTYPBI, CLIOCOOCTBYET HMHTETPAINH OWOJIOTMYECKAX 3HAHWM C TPEACTABICHUSAMH W3 NPYTUX yYeOHBIX
MPEJIMETOB, B YaCTHOCTH, (PU3UKH, XUMHU U reorpaduu. Ha3BaHHBIE MOTOXKEHHS O IPEHA3HAYSHNH yueOHOTO
npenMeTa «BHONOT S COCTABMIIM OCHOBY JIJISl ONPEACIICHHSI TTOIX0JI0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TO
cojiepKaHus, IPEACTABICHHOTO B ITPOrpaMMe 10 OMOJIOTHH.

Ot6op comepkanmsi ydeOHOro mpeamera «buomorms»y Ha 06a30BOM YPOBHE OCYIIECTBICH C TIO3HUITHI
KyJIBTYpOCOOOpPA3HOTO TIOAXO0/Ia, B COOTBETCTBUU C KOTOPHIM OOydYaroImuecs IOJKHBI OCBOWTH 3HAHUS U
YMEHHUS, 3HAYUMBIC JIsl (JOPMHUPOBAHUS OOIIEH KYIIETYPBI, OMPEIEIIAIONIUE aIeKBaTHOE MTOBEICHUE YeII0BEKa
B OKPY’KaIOIIeH IPUPOIHOI cpefie, BOCTPEOOBAaHHBIC B TOBCETHEBHOW KU3HH U TPAKTUYCCKOHN JIEATEIILHOCTH.
Oco0oe MecTo B 3TOW CHUCTeMe 3HAHWU 3aHUMAIOT JIEMEHTHI CONIEP)KaHUs, KOTOPBIE CIIYy>KaT OCHOBOU s
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(bOpMI/IpOBaHI/IH HpCZ[CTaBHCHI/If/’I 0 COBpCMCHHOfI eCTCCTBeHHO—Hay'{HOﬁ KapThHC MHpa MW HECHHOCTHBIX
OpHUCHTAUAX JIMYHOCTH, CHOC06CTBYIOH.[I/IX TyMaHU3alunu OHOIOTUYECKOTO O6pa3OBaHI/I$L

CrpyKkTypupoBaHHE COep)KaHNs y4eOHOTO MaTepraia B MPorpaMMe Mo OMOIIOTUN OCYIIECTBICHO C YIETOM
MIPUOPHUTETHOTO 3HAYCHUS 3HAHWN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX YXHUBOW MPHUPOIBI, O € YpOBHEBOU
OpTraHM3aIUY ¥ SBOJIIONUU. B COOTBETCTBHH C 3TUM B CTPYKTYpe y4eOHOro npeaMera « BHoiorusy BeIAeICHBI
CIEeIYIOUINE COMepKaTeNbHbIe TUHUU: «buonorus kak Hayka. MeToasl HaydHOTro Mo3HaHUs», «KieTka kak
Ouonornueckass cucremayn, «OpraHum3M Kak Ouojoruueckas cuctema», «Cucrtema u MHOrooOpasue
OPTaHUYECKOTO MHPaY, « IBOIIOIHS KUBOU MPHUPOIBD», « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenb u3zyuyenwus yaeOHOTO npeamMeta «buosorus» Ha 6a30BOM YPOBHE — OBJIAJICHHE 00yYaIONUMUCS 3HAHUSIMH
0 CTPYKTYpPHO-(YHKIMOHATFHOW OPTraHW3allié JKUBBIX CHCTEM pAa3HOTO paHTa M IMPHOOpEeTeHHEe yMEHWH
WCTIONB30BaTh ATH 3HAHUS IS TPAMOTHBIX JIEHCTBHUIA B OTHOIICHWH OOBEKTOB JKUBOI MPHUPOIBI U PEUICHHS
Pa3IMYHBIX )KU3HEHHBIX TIPOOIeM.

HoctwkeHnne nenu usydeHus ydeOHoro mpenmera «buonorms» Ha 0a30BOM ypoBHE oOecreyMBaeTCs
peLICHUEM CIIeIYIOUINX 3a1ay:

ocBoeHHE OOyYalOUIMMHUCS CHCTEMBbl 3HAaHMH O OWOJOTMYECKMX TEOpHAX, YUCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBHiax, CIYXKallMX OCHOBOH Al (OPMUPOBAHUS IPEACTABICHUM O
€CTECTBEHHO-HAYyYHOW KapTHMHE MHpa, O METONax HAy4HOTO II03HaHMS, CTPOCHHH, MHOTOOOpa3uu H
0COOEHHOCTSIX JKUBBIX CHCTEM PAa3HOTO YPOBHS OPraHH3alllH, BBIAAIOLIMXCS OTKPBITHAX M COBPEMEHHBIX
HCCIIEIOBAHUSIX B ONOJIOTHY;

(dopMupoBaHHE y OOYHYAIOIIMXCS MO3HABATENbHBIX, MHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
Ipolecce aHajau3a JaHHBIX O MyTAX Pa3BUTUS B OMOIOTUH HAYYHBIX B3INIIOB, UIEH U MOAXOAOB K H3YyUEHHIO
YKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluy;

CTaHOBJICHHE y OOyd4arommxcs oOmed KyabTypsl, (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, Pa3BUTHE YMEHHUH
OOBSACHSITH M OLIEHUBATh SIBICHHUS OKPY)KAIOLIETO MUPA >KUBOW NMPHUPOABI HA OCHOBAaHUM 3HAHUW W OIBITA,
MOJTYYCHHBIX [IPU U3YUEHUH OMOJIOTHH;

(dbopMmupoBaHHe Yy OOyYarOIUXCSl YMEHHH WIUTIOCTPUPOBATh 3HAYCHUE OWONOTHMYSCKUX 3HAHWHA B
MPAKTUYCCKONW  JIEATCNPHOCTH YelOBEKa, pPAa3BUTUH COBPEMEHHBIX MEJMIMHCKMX TEXHOJIOTMH U
arpoOMOTEXHOJIOT A,

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM JKHWBOH NPUPOMABI, HEOOXOIUMOCTH
OEpe)XHOTO OTHOIIEHUS K Hel, COOMIONeHHs J3TUYECKUX HOPM TIPH TPOBEACHUM OMOJOTHYECKHX
HCCIICIOBAaHUM;

OCO3HaHME IIEHHOCTU OWOJOrMYECKHX 3HAHMWN ISl MOBBILIEHHS YPOBHS 3KOJOTHUYECKOH KYJIBTYPBI, IUIS
(hopMHpOBaHHS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHWN M YMEHHUH B MMOBCEJIHEBHOW JKU3HH ISl OIIEHKH MOCIIEACTBHIA CBOCH
JIeSITEIILHOCTH 10 OTHOIIICHUIO K OKPYXKAIOIIEH cpefie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAHUE M COOITIOICHNE
Mep NpoQUIaKTHKH 3a00JICBaHUMA.

B cucreme cpennero oOmero oGpa3zoBanusi «buomorusi», m3ydaemass Ha 0a30BOM YpPOBHE, SIBISETCS
00s13aTeIbHBIM Y4EOHBIM MPEIMETOM, BXOISIIMM B COCTaB NpeaMeTHOW oOnactu «EcTecTBeHHO-HayuHBIE
TIPEIMETHD.

Jis u3ydeHus 6uosoruu Ha 6a30BOM ypOBHE CpeTHEro 00111ero oopa3zoBanus oTBoauTcs 68 yacos: B 10 kiracce
— 34 4gaca (1 gac B Hexenmo0), B 11 kmacce — 34 gaca (1 9ac B Henenio).

COIEP/KAHUE OBYYEHMUSA
10 KJIACC

Tema 1. Buonorust kak Hayka.



Buonorust kak Hayka. CBsi3p OMONOTMU C OOIIECTBEHHBIMH, TEXHHUYECKUMH U APYTMMU €CTECTBCHHBIMHU
HayKamH, (uinocodueil, 3THKOHM, 3cTeTHKkOH M mpaBoM. Poms Ouomorun B (opMHUpOBaHUHM COBPEMEHHOM
Hay4HOU KapTHHBI MUpa. CuctemMa OMOIOTHYECKUX HayK.

MCTO}_'H)I IMO3HAHUS KUBOM pUupoAbL (Ha6J'HOI[CHI/Ie, 9KCIICPUMCHT, OIMUCAHUC, U3MCPCHUC, maccn(l)nxaunﬁ,
MOICIUPOBAHUEC, CTATUCTUYCCKAA o6pa60TKa I[aHHLIX).

JdemoHncTpanum:
Iloptpetst: Y. HapsuH, I. Mennens, H. K. Konsuos, JIx. Yorcon u @. Kpuk.

Tabmu1rel 1 cxeMbl: «MeToIbl IIO3HAHMS JKUBOH TIPHPOIIBI.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

IMpaktuueckass paborta Ne 1. «Mcmonb30BaHnWe pa3IMYHBIX METOMOB TMPH HM3YUYECHHH OHOJOTHUYESCKHX
0OBLEKTOBY.

Tema 2. 7KuBble cucTeMbl H MX OPraHU3aIUs.

Kusbie cuctempl (OHMOCHCTEMBI) Kak TpeAMeT u3ydeHus Ouonormu. OTINYMEe >KUBBIX CHUCTEM OT
HEOpPraHWYECKON MPUPOIBI.

CpoiicTBa OnMocucTeM M MX pa3HOOOpaszue. YpOBHH OpraHU3aIi OMOCHCTEM: MOJEKYJISIPHBIA, KIETOUHBIH,
TKaHEBBII, OpraHU3MEHHEIH, TOMYIIAIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OHOTeOIIeHOTHYECKHUA), ONOChEPHBIi.

JdemoHncTpanum:

Tabnunp! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», « YPOBHH OPraHU3ALMH )KUBOH IPUPOIBD».

O6opynoBanue: Mmoaenb monexyinsl JJHK.
Tema 3. XuMHnuyecKuii coCTaB M CTPOeHHE KJIETKH.

XUMHYECKUH COCTAaB KIETKH. XUMUYECKHE OJIIEMEHTBI: MAKpO3JIEMEHThl, MHKpPOJIEMEHTH. Boma u
MHHEpaJIbHBIC BEIISCTBA.

(DyHKI_II/IH BOABI 1 MUHCPAJIbHBIX BCHICCTB B KJIICTKE. HO,I[,Z[ep)KaHI/IG OCMOTHYECKOI0 OajaHca.

Bbenxu. CocraB u crpoeHue OeaKoB. AMHHOKHMCIIOTHI — MOHOMEpHI OenkoB. He3ameHMMble W 3aMEHHMBIE
AMHHOKHCIIOTHI. AMUHOKHCIIOTHBIH COCTaB. YPOBHHU CTPYKTYPBI O€TIKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS,
TPETUYHAs ¥ YeTBEPTHYHAsI CTPYKTypa). XUMHUECKUE CBOMCTBa OenkoB. buonornueckue GpyHKunm OEnKoB.

depmeHTsl — Ouonoruueckue Karaiauzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTp, cyOcTparHas
cneunduanocts. Kopepmentsl. Butamunel. Otnnuns ¢pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopOB.

VYreBoapl: MOHOcaxapubsl (TIIOKO3a, pubo3a W J1e30KCUpuO03a), Amcaxapuiabl (caxapos3a, JIakTo3a) U
noJrcaxapu bl (Kpaxmall, NIUKOTeH, 1eJuTioNn03a). bruonornieckue QyHKIMU YIIEBOJIOB.

Jlumuapl:  tpurunepuab,  Goconmmuabl,  crepouabl.  [uapoduibHO-TUAPOoGOOHBIE  CBOMCTBA.
Buonornueckue pynkunn aunuaoB. CpaBHEHUE YIIIEBOAOB, OSTIKOB U JIMITNAOB KaK HCTOUHHKOB SHEPIHU.

Hyxneunossie kuciotsl: THK m PHK. Hykneotmmsr — MoHOMEpHl HYKIEMHOBBIX KHCIOT. CTpoeHHe U
¢yukiun THK. Ctpoenne u ¢pynkiun PHK. Bunst PHK. AT®: crpoenvie u GpyHKnmu.

Hutonmorust — Hayka o kierke. Kietounas Teopusi — nmpuMep B3auMOJCUCTBHS HIEH W (aKTOB B HAyYHOM
[IO3HaHUU. MeToabl U3y4YeHHUs KIIETKH.

Krnerka kak menmoctHas sxuBasg cucreMa. OOmmne TpW3HAKM KIIETOK: 3aMKHyTas Hapy)kHas MmemOpana,
moutekyibl JIHK kak reHeTrdecKkuii anmapar, ciucreMa CHHTe3a Oenka.

Tume! KIEToK: dyKaproTHdecKkas U nmpokapuornyeckas. OCOOEHHOCTH CTPOCHHS MPOKAPUOTHIECKOM KIIETKH.
Knerounas crenka Oaxrepuil. CTpoeHHE SyKapHOTHYECKOH KieTkH. OCHOBHBIC OTJIMYHMS PACTUTEILHOM,
KUBOTHOW U TPUOHOM KIIETKH.



[ToBepXHOCTHBIC CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TTUKOKAIHMKC, X (yHKmuu. [lmasmarmyeckas
MeMOpaHa, e€ cBoiicTBa u (pynkiuu. [luronnasma u e€ opranouapl. OgHOMEMOpPaHHBIC OPTaHOUIBI KIICTKU:
OIIC, ammapar lonbmxu, nu3zocoMbl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHJPHUH, IIACTHBL.
[IpoucxoxnaeHne MUTOXOHAPUH U rmnactui. Buns mnactua. HeMeMOpaHHBIC OPTraHOMIBI KIIETKU: PHOOCOMBI,
KJICTOYHBIN IIEHTP, IICHTPHUONH, PECHUYKH, )KT'yTHKH. DYHKINH OpraHONA0B KIICTKH. BKIIoOYeHMS.

Anpo — perynsatopHslii meHTp kieTkd. CTpoeHue siapa: siaepHas 000JI04YKa, KapHoIula3Ma, XpPOMAaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BemecTB B KIETKE.
JdemoHncTpanum:

Hoptpertsi: A. JleBenryk, P. I'yk, T. IIsann, M. neitnen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®pankiun, K. M. bap.

J{narpammel: «Pacrpenenenne XUMIYECKIX 3JIEMEHTOB B HEXKUBOU IIpHupoze», «PacpeneneHre XUMAIeCKUX
3JIEMEHTOB B )KHBOU TIPUPOIL».

Tabmunp! u cxemsl: «Ilepuoanyeckas Tabiuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJEKYJbl BOXBD»,
«buocunres 6Genka», «CrpoeHue Monekyibl Oenkay, «CtpoeHue depmenta», «HyKiIenHOBBIE KHCIOTHI.
OHK», «Crpoenue Monekynbl AT®», «CTpoeHue 3yKapUOTUYECKOM KIeTKn», «CTpOoeHHE >KUBOTHOM
KIeTKn», «CTpoeHue pacTUTEIbHOU KIeTKH», «CTpoeHHe NMpoKapHOTHUecKoil kieTkw», «CTpoeHue sapa
KJIETKW», « YTIICBOAB, «JIMIUIBIY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHHME [UIsi TIPOBENSHUS HaONIONCHWN, W3MEpEeHUH,
OKCIICPUMCHTOB, MUKPOIIPETIApaThl paCTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaIH)HI>IX KJICTOK.

JlaGopaTopHble M npaKkTU4ecKkue padoThbi:

Jlaboparopnas padora Ne 1. «/3ydeHne KaTaTuTHIECKOW aKTUBHOCTH (PepMEHTOB (Ha IPUMEPE aMIIIA3hI WITH
Karajiasbl).

JlaboparopHast pabora Ne 2. «M3ydeHne CTpoeHHS KJIETOK pACTeHHH, JKMBOTHBIX M OaKTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OMHCaHUE».

Tema 4. ’KnzHeneaTeJIbHOCTH KJIETKH.

OOMeH BemecTB, Wik METa0OIM3M. ACCUMIIIAIUS (TITACTHUECKUEH OOMEH ) M TUCCUMUIISIHS (SHEPTETHUECKUI
0o0MeH) — JIBe CTOPOHBI €ANHOTO Tpolecca MeTadonu3ma. Poib 3aKOHOB COXPaHEHUsI BEIIECTB U SHEPIUU B
MOHMMaHHUU METabOIU3Ma.

Tumer oOmeHa BemiecTB: aBTOTpodHBIM u rerepoTpodHbid. Ponb ¢epmMeHTOB B 0OMEHE BEIIECTB U
MPEBpAICHUN SHEPTHH B KIIETKE.

®otocunre3. CpetoBass W TemHOBast (a3pl QorocuHTeza. Peakumm ¢ortocunreza. DddexkTHBHOCTD
¢dorocunTe3a. 3HaueHne (HoTocHHTE3a IS KU3HM Ha 3emuie. BrusHue ycnoBuil cpebl Ha (POTOCHHTE3 H
CHOCOOBI IOBBIIIICHNUS €TO MPOAYKTHBHOCTHU Y KYJIBTYPHBIX PACTEHHH.

XeMocuHTe3. XeMOCHHTEe3UpYyIoIue OakTepry. 3HaUCHUEe XEMOCHHTE3a IS ’KU3HU Ha 3eMIIe.

OHepreTuuecknii oOOMeH B KieTke. PaciiersieHne BemiecTB, BBIAEICHHWE M aKKyMyJHPOBaHHE DHEPIHH B
KJIETKe. DTallbl SHepreTndeckoro oomeHa. Inmkonus. bpoxxenue n ero Buapl. KuciopogHoe oKucIeHHe, WU
KietouHoe Jpixanue. OkucnurensHoe Gochoprmuposanue. IHHEKTHBHOCT JHEPTETHYECKOTO OOMEHa.

Peakiun marpuanoro cuntesa. ['enernyeckas nadopmanus n JJHK. Peannzanus renerndeckoii nadopmaniu
B KJIeTKe. I eHeTnueckuil kog U ero cpoiicrBa. TpaHckpunuus — Marpuunbiil cuHte3 PHK. Tpancisauus —
OunocuHTe3 Oenka. DTarsl TpaHchsmn. KomupoBanue aMHHOKUCIOT. Ponk pubocom B OnocuHTe3e Oelka.

Hexnerounsie hopmbl xku3Hn — BUpYchl. VcTopust otkpeiTus BupycoB (J1. V. BanoBckuit). OcobeHHOCTH
CTpOEHHsSI M >KM3HEHHOTO IWKJia BUpycoB. bakrepmodaru. bomesHnm pacTeHwid, KUBOTHBIX H UEIOBEKa,
BBEI3bIBaEMbIC BUpycaMu. Bupyc mMmyHoneduumta udenoBeka (BUY) — Boszoymurens CIIMda. OOparnas
TPaHCKPUIILMS, peBepTasa u uHrerpasa. [Ipodpunakruka pacnpocTpaHeHust BUPYCHBIX 3a00JIeBaHuil.
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JdeMoHcTpanuu:
Hoptpersr: H. K. Kompros, /1. . UBanosckwii, K. A. Tumups3es.

Tabnuiubl ¥ cxembl: «Tumnbl mUTaHu"), «MeTadbonmusm», «MHUTOXOHAPHUSIY, «DHEPreTHUYCCKUH OOMEH»,
«Xmopormacty, «®orocunte3», «Ctpoenne [IHK», «Ctpoenme u dyHKIMOHMpOBaHUE TeHa», «CHHTE3
Oenkay, «I eHeTnaeckmii Komy», «Bupycem, «bakrepnodarny, « Ctpoenue u xxu3HeHHbIH muki supyca CI11/a,
Oakrepuodara», «Perumkanus JTHK».

O6opynoBanue: mopenu-amunkannu « Yasoerne JJHK u tpanckpunmus», «buocnnTes 6enka», «CtpoeHune
KJIETKW», MoJenb cTpyKTypsl JJTHK.

Tema 5. PazMHOKeHUe M HHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiterounbrii nukiI, WM SKU3HEHHBIM NHKI KieTku. MaTepdaza m muro3. Ilpomeccwr, mpoTekaromuye B
naTepdase. Permmmukanus — peakius Marpuanoro cuaTe3a JJHK. Ctpoerne xpoMocoM. XpoOMOCOMHBIH Ha0Op
— KapuoTHl. JIMIJIOWIHBIN M TaIUTOMIHBIH XpOMOCOMHBEIE HAOOPBL. XpoMaTuasl. L{UToIOTHIEeCKHE OCHOBBI
Pa3MHOXEHHS U MHIWBUIYATHHOTO PA3BUTHUSI OPTAHU3MOB.

Henenme xiretkn — Muto3. Crammm muTo3a. [Iporecchl, MPOWCXOmANINE Ha Pa3HBIX CTaTUAX MHTO3a.
Bronornueckuii cMBICI MUTO3A.

[IporpammMupyemasi ruesb KJIETKH — arloITo3.

@®opMbl pa3MHOXKEHHUS] OPraHU3MOB: Oecronoe U 1nojaoBoe. Buibl 6ecronoro pasMHOXKEHH: AeJIeHHEe HaBOe,
MIOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOXeHue. MckyccTBeHHOE
KJIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHUE [T CEJICKLIUH.

ITonoBoe Pa3MHOXKXCEHHUC, €0 OTIIMYHA OT OecIomnoro.

Meito3. Craguu meito3a. [Ipoueccel, mpoucxoasiue Ha cTaausax meiosa. [loBenenne xpomocoM B Meiiose.
Kpoccunrosep. bronornyeckuit cMpICl U 3HaUYeHHE Meiio3a.

I'ametorene3 — mporecc 00pa30BaHUs TOJOBBIX KJIETOK Y HBOTHBIX. [10JIOBBIC *KeJe3bl: CEMECHHUKU WU
ssmyHUKU. OOpa30BaHUE U Pa3BUTHE MOJIOBBIX KJIIETOK — TaMeT (CIIepMaTO301 /I, SIMIIEKIIETKA) — CIIEPMATOreHE3
u oBorere3. OCOOEHHOCTH CTPOCHUS SIMIIEKIIETOK U criepMaro3onaoB. OmionorBopenue. [lapreHorenes.

WuauBunyansHoe  pa3Butue  (OHTOreHe3). OMOpHOHaJbHOE  pasButhe  (3MOpHoreHes).  Drarbl
3M6pI/IOHaJ'IBHOI‘O pa3BUTHUA |y TIIO3BOHOYHBIX JKHMBOTHBIX!: IlpO6J]eHI/Ie, racTpyjaanus, OpPraHorcHEs.
[MoctambOproHansHOe pazBuTHE. TUIBI TOCTIMOPHUOHAILHOTO Pa3BUTHS: NPsAMOE, HENMpsMoe (JIMYNHOYHOE).
BrnusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CITIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pasButue pacrenuit. OHTOreHe3 IIBETKOBOTO PACTCHHUS: CTPOSHHUE CEMEHH, CTAIUA PA3BUTHUS.
JdemoncTpanuu:

Tabnuubl 1 cxembl: «@OpMBI  pPa3MHOXKEHHST OPTaHU3MOBY», «JIBOWHOE OILTOAOTBOPEHHE Yy IBETKOBBIX
pacteHuit», «BeretatuBHOE pasMHOKEHHE pacTeHUi», «Jlenenne kietku 6akTepuit», « CTpoeHHE TOIOBBIX
KJIETOK», «CTpoeHHEe XpOMOCOMBD», «KieTounsiit mukiny, « Perumukarus JJHK», «Mutosy, «Meiosy, «IIpsamoe
U HEMPSIMOE pa3BUTHEY, «l aMeTOreHe3 y MICKOTUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTa TN OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOII, MHUKpompenaparsl «CrnepMaTro3ouIbl  MIIEKONIUTAIOUIeTo», <« Slifmexerka
MIJICKOITMTAIOIICTO), ((KapI/IOKI/IHe?: B KJICTKaX KOpCIIKa JIyKa», MarHUTHasd MOZCIIb-allllIMKaIusa ((HGHGHI/IG
kieTkny, moaeis JIHK, Monens MeTadaszHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTUYecKHe PadoThI:

JlaGoparopnas pabGora Ne3. «HaGmiomenne MuTO3a B KIIETKax KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MHUKpOTIpenaparax.

J'Ia60paTopHa;1 pa60Ta Ne 4, «I/I3y‘{eHI/I€ CTPOCHUS MOJIOBBIX KJICTOK HAa 'OTOBBIX MUKPOIIPCIIapaTrax».



Tema 6. HacsiencTBeHHOCTh M H3MEHYHNBOCTH OPraHN3MOB.

[Ipenmer u 3agaun reaeTuky. Mcropus pa3BUTHA TeHETHKH. Poib IITOIOTMN 11 SMOPHOJIOTHH B CTAHOBJICHUU
TeHETHUKH. BKIIam pocCHUCKMX W 3apyOeKHBIX YUIEHBIX B pPa3BUTHE TEHETHKH. METONhl TCHETHKH
(THOpPUIOTOTHYECKHN, TUTOTCHETUICCKHIA, MOJIEKYISIPHO-TeHETHYEeCKUiT). OCHOBHBIC TCHETUUECKHUE TIOHITHS.
I'eneTnueckas CHMBONIMKA, UCTIONB3yEeMas B CXeMaX CKPEIIUBaHUI.

3aKOHOMepHOCTI/I HacCJICAOBAaHUA MPU3HAKOB, YCTAHOBJICHHBIC I. MeHI[CJ'ICM. MOHOFI/I6pI/II[HOG CKpCIIMBaHUC.
3akoH CHI/IHOO6pa3I/Iﬂ FI/I6pI/I)IOB IEPBOIr0 IMMOKOJICHHA. HpaBI/IJ'IO JOMHUHUPOBAHUA. 3aKkoH pacuenjiCcHus
MMPpU3HAaKOB. T'unotesa uncToTsl ramert. I1loaHOE M HEMOIHOE JOMHUHHUPOBAHUC.

I[I/IFI/I6pI/IHHOC CKpCuiuBaHuEC. 3aKOH HE3aBHUCHMOTO HacCJICAO0BaHHA MPHU3HAKOB. LII/ITOFGHGTI/I‘IGCKI/IC OCHOBEI
HI/IFI/I6pI/II[HOFO CKpelIrBaHus. AHaJ’II/I3I/Ipy}OH166 CKpClIBaHHUC. Hcnons3oBanue AHAJIIU3UPYIOUICTO
CKpCIIMBaHWA JJI OMPEACIICHUA TCHOTUIIA ocoou.

CueIieHHOe HacleI0BaHHE IMPpU3HAKOB. Pabora T. MopraHa o CHCIJICHHOMY HACJICAOBAaHHWIO TI'CHOB.
HapymeHHe CHCIIJICHUA I'CHOB B PE3YJILTATC KPOCCHUHIOBEPA.

XpOMOCOMHaH TEOpHA HACIICACTBCHHOCTH. I'enetnueckue KapThI.

I'enetuka nona. XpoMOCOMHOE OINpEAENEHUE Noja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. | oMoraMeTHele U
rereporamMeTHsle oprauu3Mel. HaciaenoBanue Npru3HaKoB, CLETIICHHBIX C IOJIOM.

W3MeHunBoCcTh. Buasl HM3MEHYMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHas. Pombs cpenbl B
HEHACIJIEZICTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA MOAMU(PUKAIMOHHOW HM3MEHYHBOCTH. BapuarmoHHBINA
psa ¥ BapuanuoHHas kpusas. Hopma peaknuu nprsHaka. KonndecTBeHHBIE M KaY€CTBEHHBIE NPU3HAKU U UX
HOpMa peakiinu. CBoiicTBa MOIU(DHUKAIIMOHHONH H3MEHUYNBOCTH.

HacneactBeHnHast, Hid T€HOTHIINYECKAs!, H3MEHYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTE. MeH03 U 10JI0BOM
MPOILIECC — OCHOBAa KOMOWHATUBHOM N3MEHUNBOCTH. MyTallMOHHAsE K3MEHUUBOCTh. Kitaccudukarus My tanui:
TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. YacToTa W TNPUYMHBI MyTaluii. MyTarcHHble (aKTOphl. 3aKOH
TOMOJIOTHUYECKHUX PSAOB B HaciaeACcTBeHHOW u3menunBocty H. . BaBunosa.

BHeﬂI[epHaﬂ HaCJICACTBCHHOCTh U UBMCHYHUBOCTbD.

I'enetuka yenoBeka. Kapuortun uenoBexka. OCHOBHBIE METONBl T'€HETHKH YEJIOBEKA: [EHEAIOTHYECKUH,
ONMU3HEIOBBIN, I[MTOTEHETUYECKUH, OWOXMMHYECKHN, MOJIEKYIspHO-reHeTudeckuiti. CoBpeMeHHOe
OTIPEJICICHNE TEHOTHITA: TIOJHOTEHOMHOE CEKBEHHPOBAaHME, TCHOTUIIUPOBAHHUE, B TOM YHKCJIE C TTOMOIIBIO
[M1[P-ananm3a. HacnenactBeHHbie 3a00JicBaHMS YEJIOBEKA: T'€HHBbIC OOJE3HH, OOJE3HU C HACCICTBECHHOMN
MIPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE 0ojie3HH. COMarn4yecKue M reHepaTUBHbIC MyTalud. CTBOJIOBBIC
KJICTKHU. HpI/IHHI/IHH 310pOBOT'0 o6pa3a KH3HHU, OUArHOCTHKH, HpO(bI/UIaKTI/IKI/I 1 JCUYCHUs T'CHECTHYCCKHUX
Oone3Heil. MequKo-reHeTHIeCKOe KOHCYJIFTHPOBaHNE. 3HAYCHNE METUITUHCKOI TeHETUKH B IIPEIOTBPAIICHUH
Y JICYCHUY TeHETHYECKHX 3a00IeBaHNi YeIoBeKa.

JdemoncTpanuu:

Hoprperst: I. Mennens, T. Mopran, I ge ®pu3, C. C.UYerBepukos, H. B. Tumodees-Pecorckuii, H.
. BaBusios.

Tabmuiret 1 cxeMbl: «MOHOTHOPHUIHOE CKPEIITMBAHKE U €TO ITUTOTCHETHIECKAs OCHOBAY, «3aKOH PaCIICTICHHUS
W €ro IHUTOTCHEeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMmeT», «JIurubpumgHOoe CKpelrBaHHE,
«lIuTosoruueckre OCHOBBI TUTMOPHUIHOTO CKpeIuBaHusy», «Mei03», «B3anMoieiicTBHEe ajlICIbHBIX TEHOBY,
«l'eHeTHYeCcKHEe KapThl pACTEHUHM, J>KMBOTHBIX WU 4eloBeKa», «l[eHeTuka mona», «3aKOHOMEPHOCTH
HAacJEeIOBaHUA, CLEIUIEHHOro ¢ monom», «KapuoTumsl yesoBeKa U JKUBOTHBIX», «BUAB U3MEHUUBOCTHY,
«Momudukarionnas HW3MEHUUBOCTB», «HacienoBanue pesyc-pakropa», «leHeTHKa Tpynm KpOBUY»,
«MyTauuoHHasi U3BMEHYUBOCTHY.

Ob6opynoBanue: MoaenU-aNIIMKaud «MoHOTHOpuIHOE CKpeluBaHue», «HemoaHoe ITOMUHHpPOBaHHEY,
«JdurnbpugHoe ckpemBanue», «llepekpéct XpoMocom», MHKPOCKON M MHKporpenapar «po3oduiay
(Hopma, myTanuu GOpMbI KPBUIBEB U OKPACKH Teja), repbapuii «[opox moceBHOI».

JlabopaTopHbIe U MpaKTHYeCKHe PadoThI:



JlaGoparopnas pabota Ne 5. «M3yueHue pe3ynbTaroB MOHOTHOPHUIAHOTO M JUTHOPHIHOTO CKPELIMBAHUS Y
Ip030(UIIBI HAa TOTOBBIX MUKPOIpEnaparax.

JlaGopatopuas pabora Ne 6. «M3yuenne Momn(pUKaIMOHHON M3MEHUYMBOCTH, MOCTPOCHUE BapHAI[MOHHOTO
psAa ¥ BapHallMOHHOM KpUBOID».

JIaboparopnas pabota Ne 7. « AHanu3 MyTanuii y Ipo30(QHIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.
[Ipaxtraeckas padora Ne 2. «CocTaBieHIE W aHATIN3 POAOCIOBHBIX UEIIOBEKAY.
Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOT M.

Cenexuus Kak HayKa U Ipolecc. 3apoxk/IeHue CeleKIn 1 foMmecTukanys. Ydyenue H. Y. BaBunosa o nenTpax
MPOUCXOXKACHUS 1 MHOTOOOPa3Hs KyJIbTYPHBIX pacTeHHi. LIeHTphl MPOUCXOXKACHHUS JOMAITHUX KUBOTHBIX.
Copr, mopona, mramm.

CoBpeMeHHBIE METOABI CeleKUUH. MacCoBbIi M HMHAMBUAYAJIbHBIH OTOOPHI B CENEKUWU PACTCHUH H
KHUBOTHBIX. OIEHKa J3KcTepbepa. BIM3KopoacTBeHHOE CKpelinBaHWe — WHOpUAMHL Ywcras JHHUS.
CkpemuBaHue 4YHUCTBIX JHHUH. lerepo3uc, wim rubpuaHas cuna. HepoxncTBeHHoe cKpemuBaHue —
aytopuaunr. OtganéHHas ruOpuamsanuss U e€ ycmexu. VICKycCTBEHHBIH MyTareHe3 M IOJIy4eHHE
MOJUIIONAOB. JIOCTHXKEHUS CENIEKLMN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHHU3MOB.

BuoTexHOMOTHS KaK oTpacis Mpou3BOACTBA. | eHHAst HHKeHepHs. DTarbl co3nanus pekomonaanTHo JIHK u
TpaHCTeHHBIX Oprann3MoB. Kiietounas umkxenepus. Knerounsie KynbTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHHE
pacteHuii. KnoHupoBaHuEe BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SUCTBEHHBIX OPraHMW3MOB. DKOJOTMYECKHE U
strdeckue mpodnemsl. MO — reHeTHueckr MOAU(PHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHcTpamu:
Hoprpetsi: H. Y. Basunos, U. B. Muuypus, I. 1. Kapneuenko, M. ®@. IBaHOB.

Tabnuubl U cxembl: Kapta «LIeHTpBI MPOUCXOKACHUS U MHOT0OOpasusi KyJAbTYPHBIX pacTeHuit», «Ilopomsr
JOMAIITHHUX KUBOTHBIX», «COpTa KyJABTYPHBIX pacTeHUi», « OTnanénHast rubpuausanus, «PaboTs! akajgeMuka
M. @. UBanoBay, «[lomummonnns», «O0BEKTHI OMOTEXHOIOTHIY, «KIIeTOUHBIE KYINBTYPHI U KIIOHUPOBAaHUE),
«KoHcTpyHnpoBaHue 1 IEPEHOC T€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJISKH TJIOAOB U KOPHEIUIOAOB TUKUX (JOPM M KYJIBTYPHBIX COPTOB PAacTeHHH, repOapuii
«CenbCKOX035HCTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKkTHYeCKHe PadoThI:

Oxckypeusa «OCHOBHBIE METOABI M JOCTHKEHHS CEJIEKIMH PAcTeHWH M JKUBOTHBIX (Ha CENEKIHMOHHYIO
CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIUIMYHOE XO3SWCTBO, J1a0OPaTOPHIO
arpoyHHMBEPCHUTETA WIIM HAyYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoTIOIMOHHAA OHOJIOTHA.

HpCILHOCLIJ'IKI/I BO3HUKHOBCHUA 3BOHIOHHOHHOﬁ TCOpUH. BBOJ'IIOI_II/IOHHaH TEOpUA U e€ MecTO B OMOJIOTHUHU.
Bausaue 3BOJ'IIOLII/IOHH01>1 TCOPHHU HA pa3BUTHUC OHOIIOrHH U APYTrux HaykK.

CugerensctBa  3BoMonMU.  [laneoHToNOrMYeckHe:  MOCIENOBaTEIbHOCTh  IOSBICHUS  BHIOB B
MAJICOHTOJIOTMYECKON JIETOMUCH, Nepexoanble GopMbl. bruoreorpaguueckne: cXoncTBo U paznuuue GayH u
(y10p MaTEepUKOB M OCTPOBOB.

OMOpPHOIIOTUYECKUE: CXOICTBA M pa3jinyusi 3MOPHOHOB PAa3HBIX BHJIOB IO3BOHOYHBIX. CpaBHUTEILHO-
AHATOMUYECKHUE: TOMOJIOTHMYHBIC, AaHAJIOTMYHbIe, pPyOUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKyIsIpHO-
OMOXMMHUYECKHEC: CXOICTBO MEXAaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX TyTEeH y BCEX
OpTaHHU3MOB.

OpomonnonHast Teopust Y. JlapBunHa. Ilpeanochuiky BO3HMKHOBEHHS JapBHHM3MA. JIBHXKYIIME CHIIBI
SBOJIFOIMHU BHJIOB 10 J{apBUHY (M30BITOYHOE pa3MHOKEHHE TIPH OTPAaHUYEHHOCTH PECYpPCOB, HeolpeAeIEHHAS

W3MEHYUBOCTh, 0Opb0a 3a CyIllecTBOBaHUE, ECTECTBEHHBIH 0TOOD).
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Cunretnueckas Teopus 3Bomonuu (CTD) u €€ 0OCHOBHEIC MTOJIOKCHHS.
Muxkpossomtonus. [lomynsinys kak equHULa BUAA U BONIOIHH.

JBwkymie cuibl (GakTopbl) SBONIONMU BHIOB B MpHpoje. MyTalMoHHBIN IMpoliecc U KOMOMHATHBHAs
M3MeHYNBOCTG. |lomysiironHbIe BOTHEI U Aperid reHoB. V3omsanys u Murpanys.

EcrectBennbIil 0TOOp — HANTPaBIIAIONTHH (akTop dBoFoHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOneHHOCTh OPraHU3MOB KaK pPEe3yNbTaT 3BOMIOLWH. [IprMepbl mpucmocoOiIeHuil y opraHu3MoB.
Apomopho3bl U HAHOATATTALH.

Bun wu BumooOpasomBanme. Kputepuu Buma. OcHoBHbIE (OpMBI BHI000pa3oBaHMs: reorpaduueckoe,
IKOJIOTUYECKOE.

MakpooaBomorist.  PopMbl  IBOJTIOIMK:  (DUITETHUECKAs, TUBCPICHTHAs, KOHBEPTECHTHAs, MapajuleibHasl.
HeoOparumMocTh 3BOITIOIUH.

ITpoucxokaeHne OT HeCHeNHaTu3UPOBaHHBIX MpeakoB. IIporpeccupyromas crenuanu3anms. AanTuBHas
paauanys.

JdemoncTpauuu:

Hoprpertsi: K. JIunnel, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep,
A. H. CeepLos.

Tabnunpl u cxemsl: «Pa3BuTue opraHndeckoro Mupa Ha 3emiie», «3apOIbllid MO3BOHOYHBIX JKMBOTHBIXY,
«Apxeontepurc», «@opMbl O0pPEOBI 32 CyIlIecTBOBaHHUEY, «EcTecTBeHHBIN 0TOOpPY», «MHOTO0Opa3ne COpToB
pacteHmit», «MHoroobpasue mopon JKUBOTHBIX», «llomymsunm», «MyTauuoHHasT H3MEHUYUBOCTBY,
«Apomopdoss», «Maunoamanramumy», «O0Imas nereHepanusy, «BmKyIHe CHIbl dBOIIOIMNY, «Kapra-cxema
MapmpyTa mytemectBus Y. lapBunay, «boprbda 3a cymiecrBoBanuey, «[Iprcrnoco0ieHHOCTh OPraHu3MOBY,
«[eorpaduueckoe BUI000pazoBaHue», « IKOIOTUIECKOE BUIO0OpA30BAHHUEY.

O0opynoBaHUE: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH, HA0OP TUIOJIOB M CEMSIH, KOJIICKITUS
«IIpumephl 3aIIUTHBIX MPUCIOCOONICHUN Y JKHBOTHBIX», MOneib «OCHOBHBIC HAMpPAaBICHHUS SBOJIOIUHY,
00béMHas Mojieib «CTPOCHHE TOJIOBHOTO MO3Tra MTO3BOHOYHBIX ).

Buoreorpadguueckas kapra Mupa, KoiieKust «PopMbl COXPAaHHOCTH MCKOTMIAeMbIX JKUBOTHBIX M PACTCHUIN,
Mozenb anmmkanus «llepekpéct xpomocomy, BilakHble npenaparsl «Pa3zButue Hacekomoroy», «Passurtue
JSTYIIKWY, MAKpoIripenapart «/po3oduna» (Hopma, MyTanuu (OpMBI KPbIJILEB U OKPACKH Tela).

JlaGopaTopHble U NpaKTUYecKue PadoThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BUIOB 10 MOP(OIOTHIECKOMY KPUTEPHUION.

JlaGoparopnas padota Ne 2. «Onucanue NpucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHME M pa3BUTHE KM3HM Ha 3emJie.

JloHay4HbIe TIpeACTaBICHHUS O 3apOXKACHUH KM3HHU. HaydHble TMIIOTE3hl BOZHUKHOBEHHS JKU3HM Ha 3emile:
abuoreHe3 M MaHCHepMHUs. XHUMHYECKas 3BOMIONUSA. AOWOTEHHBIH CHHTE3 OPraHMYeCKHUX BELIECTB M3
HEOPraHMYECKUX. OKCIEPHUMEHTAIbHOE MOATBEPKACHUE XHMUYECKOM 3BOMIONMH. HauanbHble 3Tamsl
ouonornueckoi somonmu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYpP U BOSHUKHOBEHHE
MpOTOKJIETKH. [IepBrie KIeTKH U ux 3Bosonusa. opMupoBaHNEe OCHOBHBIX I'PYIII )KUBBIX OpPraHU3MOB.

PasButne xu3Hu Ha 3emse mo spaM U nepuomaMm. Karapxeil. Apxeickas U OpOTEpO30HCKas HpBIL.
[lanmeosoiickast 3pa W e TEpHONBL: KEMOPHICKHMHA, OPIOBUKCKMH, CHIYPHUHCKHH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIHN, TEPMCKHH.

Mes3o3oiickas 3pa U €€ Mepruoabl: TPUACOBBIN, IOPCKHI, MEIOBOM.

Kaiino3zolickast apa u €€ nepuojipl: ajeoreHOBbI, HEOIr€HOBBIM, AHTPOIOTEHOBBIM.



XapakTepucTHKa KIUMara U IeoJOrH4ecKHX IpoueccoB. OCHOBHBIE 3Tallbl 3BOMIOIUM PACTUTEIBHOIO U
XUBOTHOTO MUpa. ApoMop(03bl y pacTeHUN U KUBOTHBIX. [losiBIIeHrE, pacliBET U BEIMUPAHUE TPYTII )KUBBIX
OpPTraHHU3MOB.

Cucrema OPraHn4YcCKOro M1Upa Kak OTPpaXCHUEC 5BOJJIIOLINH. OCHOBHBIC CHCTEMATHYECKHUE T pyHaIibl Opranmnu3MoB.

3BOJ’IIOI_II/IH YCJIOBCKA. AHTpOHOJ’IOFI/Iﬂ KaK HayKa. Pazsurne Hpe,I[CTaBJ'IeHI/Iﬁ O IMPOUCXOXKICHUHN YCJIIOBEKA.
MeTtoasl H3Yy4YCHUSA AaHTPOIIOTCHE3A. CXOI[CTBa U pa3jn4yus 4YCJIOBCKAa U JKUBOTHBLIX. Cucremaruyeckoe
TIOJIOKCHHEC YCIIOBCKA.

JBwkymme cunsl ((pakTopsl) aHTpomoreHe3a. HaciencTBeHHas H3MEHYHMBOCTh M €CTECTBEHHBIH OTOOD.
OOmecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPYy/a, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaAMM W BETBH OJBOJNIOIMH UYEIOBEKa: AaBCTPAIONMUTEKH, YenoBek ymensid, Yemosek
npsaMoxoasmui, YenoBek HeaHaepTaIbCKUil, YenoBek pazymHbld. Haxoakyu HMCKONAEMBIX OCTATKOB, BPEMS
CYIIECTBOBaHUsI, 00JIaCTh PACPOCTPaHEHUsI, 00EM TOIIOBHOTO MO3Ta, 00pa3 XKH3HU, OPYAHS.

UenoBedueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOICOMAHAS (E€Bpa3HiiCKas), HETPO-aBCTPATIOHIHAS
(3xBaropuanbHas), MOHTOJIOUIHAS (a3MATCKO-aMepUKaHCKasi). YepThl MPUCTIOCOOICHHOCTH MPEICTABUTENICH
YEJIOBEUECKUX Pac K YCIOBUAM CyliecTBoBaHUs. EAuHCTBO uenoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:
Hoprpetst: @. Pean, JI. ITactep, A. U. Onapun, C. Muiep, I. FOpu, Y. JapBuH.

Tabmumblt  u  cxembl: «Bo3HukHOBeHHe ConmHEYHOW CHCTeMbl», «Pa3BUTHE OpPraHWYECKOrO MHpPay,
«PacturenbHas knetka», «XKuBoTHas kinerka», «llpokapuornueckas kieTka», «CoBpeMEHHas cHcTeMa
OpraHuyecKkoro mupa», «CpaBHEHHE aHATOMMYECKHMX 4YepPT CTPOCHHUsS 4EIOBEKa M UYEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTONOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/lpeBHenmue moau», «JlpesHue nonn», «IlepBeie cOBpeMEHHBIE TN, «HeI0BEUECKUE PachD».

Ob6opynoBanue: Mymsku  «IIpoucxoknenne  denmoBeka»  (OIOCTBI  ABCTPAJIONMTEKA, MHUTEKaHTPOIA,
HeaHJIepTaJiblla, KPOMAaHbOHIIA), CICNKH HJIM H300paKCHUS KaMEHHBIX OPYOHH IEPBOOBITHOTO 4YEIOBEKa
(xamMHU-voIITIEpBl, pyOmia, ckpebia), reoXpoHONOrnueckas Tabmuna, KojuleKius «DOopMBI COXpaHHOCTH
HICKOTIA€MBIX JKUBOTHBIX M PACTEHU.

JlaGopaTopHble M NpaKTU4ecKue padoThbi:
[Ipaktuueckas padora Ne 1. «M3yueHne HCKOIIAeMbIX OCTAaTKOB PACTEHUN M KHBOTHBIX B KOJUICKIIHSIX).

OKCKypcHs «IBOJIOLMS OPraHUYeCKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAyYHBIH WIIM KpaeBEeAUECKHUH
My3ei).

Tema 3. Opranu3Mbl 1 OKpY:Kamolas cpena.

DKOJIOTHsI KaK HayKa. 3aJ[auyl U pa3lielibl SKOJIOTUH. MeTo/bl SKOJIOIHYEeCKUX MCCIIEI0BAaHNH. DKOJIOrHYeCKOe
MHPOBO33PEHHE COBPEMEHHOI'O YeJIOBEKA.

CpeI[BI oouTaHus OpraHu3MOB: BOAHAsA, HA3EMHO-BO3AyllIHAaA, [IOYBECHHAA, BHYTPUOPraHU3MCHHAA.

Oxonorndeckue ¢axropel. Kiaccudukanus skonormueckux (akTopoB: aOHMOTHYECKHE, OMOTHYECKUE MU
aHTponoreHnsle. JleiicTBre 3KOIOTHYecKuX (DaKTOPOB HAa OPTAHU3MBI.

Abuornydeckue QakTopsl: CBET, TeMIeparypa, BlaxHocTb. @oronepuonusm. [Ipucnocobnenus opraHu3mMoB K
NeHCTBUIO a0MOTHYECKUX (akTOpoB. Bronornieckrue puTMel.

buornyeckue Gakropbl. Bumsl OMOTHYECKHX B3aUMOICHCTBHI: KOHKYPEHIMS, XUITHHYECTBO, CHMOMO3 U €ro
dopmel. [lapasuTus3Mm, Koomepamys, MyTyajlu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaxJICOHHMYECTBO).
AMeHcanm3M, HeWTpanu3M. 3HadeHUE OMOTHYECKUX B3aMMOACHCTBHUI I CyIIECTBOBAHHUS OPraHU3MOB B
MPUPOJTHBIX COOOIIECTBAX.

DKOJIOrM4eCKUE XapaKTePUCTUKHU NOMyaauud. OCHOBHBIE IMOKA3aTeu HOMYJSLUN: YUCICHHOCTD, IIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalUA. JIluHaMKUKa YMCIEHHOCTH MOMYJIALMNU U €€ PeryJIaiusl.
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JdeMoHcTpanuu:
Hoptpetsr: A. I'ym6ombar, K. @. Pynne, O. ['ekkens.

Tabmurter u cxembl: kapTa «IIpupomnbie 3081 3eMimy», «Cpebl OOUTaHUS OPTraHU3MOBY, «DOTOTIEPUOITU3IMY,
«[Tomynsiimmy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH TOMYISIHH WHQY30pHH-TYPenbKu», «Ilumesbie
TETIH.

JlaGopaTopHble M MpaKTUYecKHe PadoThI:

JIaGoparopHast pabota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTAHUM.
JIaGoparopHast pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCay.
[Ipaktuueckas padora Ne 2. «I1oacu€T MIOTHOCTH MOMYJISALUA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa 1 3K0JIOTHYECKHE CHCTEMBI.

Coo0miecTBo oprann3mMoB — OmuoreHo3. CTpyKTypsI OHOIIeHO3a: BUAOBAs, MPOCTPAHCTBEHHAs, Tporaeckas
(mumreBast). Bunbl-nomuHanTe. CBSI31 B OHOIICHO3E.

Oxonoruveckue cucteMbl (d9kocucTemsbl). llonsTue 06 3xocucteme u OnoreomeHoze. DyHKIMOHATHHBIE
KOMIIOHEHTHI 9KOCUCTEMBI: TIPOAYIICHTBI, KOHCYMEHTBI, PeyleHThl. KpyroBOpOT BEHIECTB U MOTOK SHEPTHU B
skocucteme. Tpoduueckre (MUIIEBBIC) YPOBHU dKOCcHCTeMBbl. [Tuinensie nenu u cetr. OCHOBHBIE MTOKA3aTeln
9KOCHCTEMBI: OMoOMacca, MPOAYKIHS. JKOJOTHUECKHE MUPAMUABL: MPOAYKIIMU, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa SKOCUCTEM: YCTOHUUBOCTE, CAMOPETYISIHsL, pa3BuTie. CyKieccus.

[Ipupoansie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. IKOCUCTEMA XBOMHOI0 WM HIMPOKOJIUCTBEHHOTO JIeCa.

AHTPOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCUCTEMBL. YpOOdKOocHCTeMBl. bHomornyeckoe W XO3HCTBEHHOE
3HAUCHHUE arpo’KOCUCTEM U YPOOIKOCHUCTEM.

bruopazHoobpas3ue kak ¢dakTop ycToHunBOCTH 3KOcHUCcTeM. CoxpaHeHHe OHOIOTHYECKOTO pasHoOoOpa3us Ha
3emie.

Yuenne B. U. Bepranckoro o 6mnocdepe. ['pannibl, coctas u cTpykrypa 6nocdepst. JKuBoe BemecTBo u ero
¢byskrn. OcoOeHHOCTH OHocdephl Kak To0aNbHON SKOCHCTEMBL. JIMHAMUYecKoe paBHOBECHE W oOpaTHas
CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOreOXUMHUECKUE LIUKIIbI SJIEMEHTOB (yIiiepoa, a30Ta). 30HaIbHOCTh Ouocdepsl.
OcHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emin. AHTpONIOreHHble U3MEHEeHUs1 B Onocdepe. [nodanbHbIe SKOIOrHUecKue
MPOOIIEMBI.

CocyuiecTBoBaHe MPUPOIBl U uenoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3us Kak OCHOBA YCTOMYMBOCTH
Oouocdeprl. OcHOBa pPaLMOHAIBHOIO YNPABICHHUS MPUPOIHBIMH pECypcaMH M HX HCIOJIb30BAHUE.
JocTikeHns: OMOJIOTHY M OXpaHa MPUPOLIBL.

JdemoncTpanum:
Hoptpetsr: A. k. Tenciu, B. H. Cykaués, B. U. Bepunaackuii.

Tabuunp! u cxemsl: «llumessle nenu», «buoreHos: cocras u CTpyKTypay, «IIpuponHsle coobuiectsay, «Llenu
MUTaHUD), « DKOJIOTHYECKas mupamMuaay, «bruocgepa n yenosexy, « IkocucTeMa NIMPOKOIHCTBEHHOTO JIECay,
«JKocucTemMa XBOWHOTO Jjeca», «buomeHo3 Bomoéma», «ArporeHo3», «llpumepHbIe aHTPOIOTEHHBIE
BOSZ[CI\/’ICTBI/IH Ha mmpupoay», «Baxaenne MCTOYHUKU 3arpsi3HCHUA BO3yXa U I'PYHTOBBIX BO», «ITouBa —
Ba)kKHEHIIAs cocTapistomas onocdeps», «@akTopsl nerpaganuu nousy, «llapaukossiit 3ddexT», «DakTopbl
pannoaKTUBHOIO 3arpsizHeHust 6nocgepb», «O0mas cTpykrypa 6uocheps», «PacnpocTpaHneHne XU3HU B
ouocdepe», «O30HOBBIH 3KkpaH Onochepbl», «KpyroBopor ymepona B 6nochepe», «Kpyrosopor asora B
MIPUPOIEN.

Ob6opynoBanue: Moaenb-anIuKanys « Tunuunele OMOLEHO3bD», repdapuii «PacTuTenbHBIE COOOIIECTBAY,
KoJuteKu «buoneHosy, «Bpenurenn BaxXHEHIINX CEIbCKOX03SHCTBEHHBIX KYJIBTYP», TepOapuu 1 KOJUIEKLIUU
pacTeHM M J)KMBOTHBIX, IPUHAJUIEKAIINE K Pa3HBIM SKOJOTMUECKHM IpynnaMm ofJHoro Buaa, KpacHas kHura
Poccwiickoit @enepannu, n1300paKeHUS OXPAHIEMbIX BUAOB PACTEHUI U )KHUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITIO BUOJIOTUN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHMUA

Coracao ®I'OC COO, ycraHaBIUBalOTCs TPeOOBAHUS K pe3yJIbTaTaM OCBOCHHSI OOYJIAIONTUMUCS TTPOTPaMM
cpeaHero o0Iero 00pa3oBaHus: JIMYHOCTHBIM, METAMIPESIMETHBIM U ITPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IIpeaMeTa «bHoJIorus» BBIAEIEHBI CIEAYIOIINE
COCTABJISIIOIIME: OCO3HAHHME OOy4YalOIMMUCS POCCUHCKOW TpaKIaHCKOM HWAEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOOIPEIEICHUIO, HAIMYHE MOTHBALUU K
00y4eHHUI0 OMOJIOTHH, LIETCHANPABICHHOE PAa3BUTHE BHYTPECHHUX YOSKICHUN TUYHOCTH HA OCHOBE
KIIFOUYCBBIX HCHHOCTeﬁ H UCTOPHUYCCKHUX Tpazmunﬁ Pa3sBUTHA OMOJIOrMYECKOTO 3HaHHUA, TOTOBHOCTh U
COoCcOOHOCTh 00YYarOIIMXCSl PyKOBOJCTBOBATHCS B CBOEH AEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, HPUCYLIMMHM CUCTEME OMOJIOTMYECKOr0 00pa3oBaHUs, HAJIUYUE HKOJIOTHYECKOro
IIPAaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LI U CTPOUTH JKU3HEHHbIE MJIaHBbI.

JImuHOCTHBIC PE3YJIbTAaTbl OCBOCHUS NPCAMETA «bunonorus» JOCTUT'AKOTCA B €AUMHCTBC yqe6H0171 n
BOCITHTATSIILHOM ACATCIIbHOCTHU B COOTBETCTBUHN C TpaaulIMOHHBIMU pOCCHfICKPIMH
COMOKYJIBTYPHBIMU, HUCTOPUUCCKUMHU U AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, IIPHUHATBIMHU B
oOmiecTBe MpaBWJIaMH W HOPMaMH TOBEJEHHS W CIIOCOOCTBYIOT MpOIlecCaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHHUA W CaMOpa3BUTUA, PA3BUTHUA BHyTpeHHeﬁ o3y JIMYHOCTHU, IIaTpHUOTH3Ma,
YBaXKECHHSI K 3aKOHY M IIPABOIOPSAKY, YEIOBEKY Tpyda U CTaplUIEMy IIOKOJEHHUIO, B3aMMHOIO
YBaXCHHA, 6€p€)KHOFO OTHOLICHHUA K KYJIBTYPHOMY HACJICAWIO U TPAAULUAM MHOTOHAIIMOHAJIBHOI'O
Hapona Poccutickoit enepaunu, IpUpOAE U OKPYKAKOLIEN CpEE.

JInuHOCTHBIC pe3yiibTaTbl OCBOCHMUSA yqe6H0r0 npeamMceTa «buonorusy IOKHBI OTpaxXaTb
TFOTOBHOCTbL M CIIOCOOHOCTH 06yqa}01unxca PYKOBOACTBOBATLCA C(i)OpMHpOBaHHOﬁ BHYTpeHHeﬁ
no3uiuen JINYHOCTH, CHCTEMOH OCHHOCTHBIX OpHeHTaHHﬁ, MMO3UTHUBHBIX BHYTPCHHUX Y6C)K,Z[CHI/II71,
COOTBCTCTBYIOIIUX TPAAUIIMOHHBIM LEHHOCTIAM pOCCHﬁCKOFO 06I_HGCTB8, pacuiupeHuC KU3HCHHOT'O
OIIbITa M OIIbITa ACATCIBbHOCTU B IMPOLCCCC pCaln3allii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIUTATEIIHLHOM
ACATCIIBHOCTH, B TOM YHMCJIC B 4aCTHU:

1) rpa:kaaHCKOro BOCIMTAHMS:

e cpOpMHPOBAHHOCTb I'PAXKAAHCKOM MO3UIIMU 00yYaromIerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTo 00IIeCTBa;

® OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX MpaB U 0053aHHOCTEH, yBaKeHHE 3aKOHA U MTPABOIOPSIIKA;

® TOTOBHOCTh K COBMECTHOI TBOPYECKOM JESITEIBHOCTH MIPH CO3/1aHUH YUEOHBIX POEKTOB,
pelIeHnr yueOHbIX U TO3HABATEIbHBIX 3a71a4, BHITOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

® CIIOCOOHOCTH OINPENENITh COOCTBEHHYIO O3UIIMIO 0 OTHOILIEHUIO K SBJIEHUSIM COBPEMEHHON
’KH3HH U OOBACHSTE €€;

® yMEHHE YUUTHIBaTh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOIO B3aUMOJIEHCTBUS
Jrofiel ¢ pa3HbIMM YOSKICHUSAMH, KYJIBTYPHBIMU [IEHHOCTSMHU M COLIMAIbHBIM MOJIOKEHUEM;

® TOTOBHOCTH K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOIO BBHIIIOJHEHUS YUEOHBIX, TO3HABATENBHBIX
1 UCCIIEN0BATENbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO ONIIIOHEHTOB NPU
00CYXJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

® TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS:

e chOpMHUPOBAHHOCTH POCCUICKOM IPakIaHCKON MICHTHYHOCTH, TAaTPUOTU3MA, YBAKCHUS K
CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH Iepel PonnHoOM, rop1ocTy 3a CBOU Kpai, CBOIO
Ponuny, cBOi1 SI3BIK M KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

® [[EHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIIEIUIO U TTaMSTHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;
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CIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OHOJIOTHH,
MOHUMAHUSI 3HAUCHUsI OMOJIOTUH B IO3HAHUU 3aKOHOB MPHUPOJIBI, B )KU3HH YETOBEKA U
COBPEMEHHOTO O0IIECTBA;

H,Z[eﬁHaSI yGC)KI[éHHOCTB, TOTOBHOCTbB K CIIYKCHHIO U 3alllUTC OTC‘IGCTBa, OTBETCTBCHHOCTD 34 €ro
cynb0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAaHUE JYXOBHBIX EHHOCTEN POCCUMCKOIO HAPOA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CHOCOOHOCTD OIICHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICH Ha
MOPaJIbHO-HPAaBCTBCHHBIC HOPMbBI U ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOHYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAUTENSIM, CO3AHUI0 CEMbY Ha OCHOBE OCO3HAHHOI'O
MPUHSATHS LIEHHOCTEHW ceMelHO )KU3HU B COOTBETCTBUU C TpaaAuLIUAMU HaponoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKIFOYAs SCTETHKY OBbITA, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYyZAa, OOIIECTBEHHBIX OTHOILICHUH;

[MOHUMAaHHUE SMOIIMOHAIBHOTO BO3JICHCTBHUS )KUBOW MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA>XEHHIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIATH Ka4eCTBa
TBOPYECKOW JIMYHOCTH;

5) pusuveckoro BocHUTAHUA, (POPMHMPOBAHUA KYJBTYPblI 3A0POBbSI M 3MOIHMOHAJIBLHOIO
0J1aronoJIyyus:

MOHUMAaHUE U pean3anus 310pOBOro 1 0e30macHoro 00pasa )Ku3HH (3I0pOBOE MUTAHUE,
COOMIONIEHNE TUTUEHMYECKUX MTPABUII X HOPM, COAJTaHCHPOBAHHBIN PEXXUM 3aHATHI U OTJBIXA,
perynsipHas pusndeckas akTHBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHUS
K COOCTBEHHOMY (PH3MUECKOMY U TICUXHUYECKOMY 370POBBIO;

MMOHWMaHKE [EHHOCTH MPABUJI HHUBHIyaJIbHOTO U KOJUIEKTHBHOTO O€3011acHOTO IMOBE/ICHUS B
CUTYallUsX, YTPOXKAIOMINX 3I0POBBIO U KHU3HH JIOACH;

OCO3HAHKE MOCIEICTBUI U HETPUATHS BPETHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOIS,
HapKOTUKOB, KypeHHUs);

6) TPy10BOIro BOCIMTAHMSL:

TOTOBHOCTbH K TPY/Y, OCO3HaHNE [IEHHOCTH MacTepCTBa, TPYA0II00UE;

TOTOBHOCTh K aKTUBHOM JI€ATEIILHOCTH TEXHOJIOTHUECKOH U COI[MaJIbHOM HaIlpaBIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, IUTAHUPOBATH U CAMOCTOSTETILHO BBITIOTHATh TAKYIO JIEATEIbHOCTS;
MHTEpEC K pa3IMyHbIM cdepam npodhecCuoHaNbHOM e TeTbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOODP OymyIei mpodeccuu u peain30BhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TUIAHBL;
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUU BCEH JKU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

IKOJIOTHYECKH 1eNIecO00pa3HOe OTHOIIEHHE K MPUPO/IE KaK NCTOYHHKY KH3HH Ha 3eMiie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBILIEHUE YPOBHS SKOJIOTHYECKOMN KYJIbTYphl: MPHOOPETEHHE OMbITA MJIAHUPOBAHUS TIOCTYIIKOB
Y OIICHKU MX BO3MOXKHBIX TIOCIICACTBUIH ISl OKPY>KAFOIIECH CPEJIbL;

OCO3HaHHUE II00ATBHOTO XapaKTepa KOJOTHYeCKUX MPOOJIeM U MyTel UX pelIeHuUS;
CIIOCOOHOCTB MCIIOIb30BaTh MPHOOpPETaeMbIe IPU M3yUYSeHHN OUOTOTUY 3HAHHSI U YMEHUS [TPU
pELICHUH MPO0IIeM, CBSI3aHHBIX C PAllMOHABHBIM IPUPOIOIIONB30BaHNEM (COOMIOICHHE TIPABHIT
MOBECACHMS B ITPHUPOJAC, HAITPABJICHHBLIX Ha COXPAHCHUC PABHOBECHUA B OKOCUCTEMAX, OXpaHy
BHUJIOB, dKOCHCTEM, Orochepsl);

aKTHBHOE HETIPUSATHE JACHCTBUHN, MPUHOCSIINX BPE OKpYXKAoIIel PUPOIAHON cpene, yMEHHE
IIPOTrHO3UPOBATH He6J'IaFOHpI/I$ITHBIe OKOJIOTHYCCKUEC MOCICACTBHUA ITPEANTPHHUMACMBIX ﬂeﬁCTBHﬁ n
NpeI0TBPALIATh UX;
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¢ HAJU4YHC PA3BUTOT'O S3KOJIOTHUYCCKOTO MBIIJICHU, DKOJIOTHYECKOM KYJIBTYPbI, OlIbITA ACATCIILHOCTH

9KOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHHSI PyKOBOJCTBOBATHCS UMH B II03HABATEIIBHOM,
KOMMYHHMKaTUBHON ¥ COLMAIILHOM IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKOU
JESTEIIBHOCTH DKOJIOTHYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

e c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd 1 00IIECTBEHHON IPAKTUKH, OCHOBAHHOI'O HA AMAJIOre KyJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJIMUKYJIBTYPHOM MUPE;

® COBEpILIEHCTBOBAHHE S3BIKOBOM M YNTATEIBCKON KYIBTYPBI KaK CPEJICTBA B3aMMOJICHCTBUS MEXTY
JIOIbMU U TIO3HAHUS MHPA;

® TOHMMaHHE crenru(UKU OUOIOTUH KaK HAayKH, OCO3HAHUs €€ poiH B (POPMHUPOBAHUHT
palMOHAIBHOIO HAYYHOI'O MBILIUIEHUS, CO3/1aHUH LIETIOCTHOI'O MPEJICTaBIEHHs 00 OKpY KaroIleM
MHUpE KaK O €IMHCTBE MPUPOABI, YETIOBEKA U O0IECTBA, B IO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpodiieM COXpaHEHUs IPUPOJHOIO PaBHOBECHS;

e yOEeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUM [yl COBPEMEHHOM LIMBIIIN3ALUH: 00€CIIeueHUs] HOBOTO
YPOBHSI pPa3BUTHsI MEAULIMHBI, CO3/1aHUE TTEPCIIEKTUBHBIX OMOTEXHOJIOT UM, CIIOCOOHBIX pPellaTh
pecypcHble Ipo0OIeMbl pa3BUTHSI YEJIOBEUECTBA, IOMCKA ITyTel BbIX0OJAa U3 INI00AIBHBIX
9KOJIOTUYECKHUX MTpo0JieM U o0ecrieueHus Iepexoia K yCTOMUNBOMY Pa3BUTHUIO, PALlMOHAIBHOMY
HCIOJIb30BAaHUIO PUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB >KU3HU;

® 3aUHTEPECOBAHHOCTb B MOJY4YEHUHU OMOJIOTMYECKUX 3HAHUM B LIEJIAX MMOBBILICHUs O0IIeiH
KyJIBTYPBI, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTAaBHOW YacTH (PyHKIIHOHAIEHON
IpPaMOTHOCTH 00yyaromuxcs, GopMUPYEMOM NPU U3yYEeHUH OUOJIOTHH;

® [IOHMMaHME CYLUIHOCTH METOJIOB IT03HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
WCIIOJIB30BaTh MOJyYaeMble 3HAHUS JUISl aHAIN3a U OOBSICHEHHUS SIBICHUI OKPY>KAOLIETO MUPa
IIPOUCXOIALINX B HEM U3MEHEHU, yMEHUE JleaTh 000CHOBAaHHbBIE 3aKIFOUEHUs] HA OCHOBE
HAyYHBIX (PAKTOB M UMEIOIINXCS TAHHBIX C EJIBIO TIOTYYEHUS TOCTOBEPHBIX BBIBOJIOB;

® CIIOCOOHOCTH CAMOCTOSTENILHO MCIONIB30BaTh OMOJIIOTHUECKUE 3HAHUS AT PELIEHUs TPo0iIeM B
pealIbHBIX )KU3HEHHBIX CUTYaLUsX;

® OCO3HaHHUE LIEHHOCTU HAyYHOH J1eTeIbHOCTH, FTOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
MCCIIEIOBATENBCKYIO ICATEIIbHOCTh WHANBUIYAIBHO U B TPYIIIIE;

® TOTOBHOCTb U CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHUIO M caM0O0Opa30BaHMIO, K AKTUBHOMY

MIOJTyYEHHUIO HOBBIX 3HAHU 110 OMOJIOTUH B COOTBETCTBHUU C KU3HEHHBIMU OTPEOHOCTIMU.
METAIIPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHHS Yy4eOHOro mpeamera «buoorus» BKIIOYAIOT: 3HaYUMBbIE
i (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCA MEXIUCHUIITMHAPHbBIE (MEXIIPEIMETHBIC)
oO1IeHayyHble IOHATHS, OTPa)KaIOIUE IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa U crieln UKy METOJIOB
MO3HAHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, JHEpIHs, SBJIEHHE, Ipoliecc,
CUCTEeMa, Hay4dHbIM (PaKT, IpPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEAOBaHUE,
HaOIIOleHne, W3MEpeHue, OKCIEepPUMEHT M Jpyrux), YyHHUBEpCajbHble Y4yeOHblEe JIeHCTBUS
(mo3HaBarenbHbIE, KOMMYHUKAaTHBHbIE, pETYJIATUBHbIE), obecrneunBatoniye (HopMUpOBaHUE
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH M COLMAJIbHOW KOMIETEHIMHM OOyYaroIluXcs, CIOCOOHOCTh
00yyYaromuxcsi MCIOJIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUSA U
YHUBEpCaJlbHbIe yUeOHbIE JeHCTBYS B IO3HABATEILHON U COLMATbHON MPAKTHKE.

MeTaHpeIlMCTHBIC PE3YJIbTATBl OCBOCHHA IIPOTpaMMbl CPEIHETO OGIJ_ICTO 06p330BaHI/IH JOJIDKHBI
OTpaXaThb:

OB.Haz]e}me YHUBEPCAJIBbHBIMHA y‘lCﬁHI)IMI/l MOo3HaBaATCJIbHBIMHU HeﬁCTBHﬂMH:
1) 6a3oBble JJorMyYecKme AeCTBUSA:

®  CaMOCTOATEIHLHO OPMYIIMPOBATH U AKTYaTU3UPOBATH MPOOIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;
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UCIOJIb30BaTh MIPU OCBOECHUH 3HAHUH MPUEMBI JIOTHUECKOTO MBIIIJICHUs (aHAIU3a, CHHTE3a,
CcpaBHEHUs, Kiaccuukanuu, 0000IIeH S ), PACKPBIBATh CMBICT OMOJIOTUYECKHUX MTOHATHN
(BBIOENATH WX XapaKTepHBIC IPU3HAKU, YCTAHABIMBAT CBS3H C APYTUMHU TOHATUSIMH);
OTIPENEIIATh e AeSTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHH UX JOCTH)KEHUS, COOTHOCHUTD
Pe3yNbTaThl JeSITEIBHOCTH C TIOCTABICHHBIMU LIETISIMH;
WCIIOJIb30BaTh OMOJIOTUYECKHIE MOHATHUS ISl OOBSICHEHUS (PAKTOB M SIBJICHUHN >KUBOM MTPUPOIBI;
CTPOUTBH JIOTUYECKHE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTHU U MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH BBIBOIBI U
3aKITIOYCHUS;
MPUMEHSTH CXEMHO-MOJIETIBHBIE CPENICTBA ISl IPEACTABICHNUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUH B U3y4aeMbIX OMOJIOrMYECKUX 00BEKTAaX, a TAK)Ke IPOTUBOPEUU Pa3HOrO poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOUYHHUKAX;
pa3pabarbIBaTh IJIaH PEIICHHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MAaTEPUAIBHBIX U
HeMaTepuaIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I€ATEIHHOCTD, OLICHUBATh COOTBETCTBHUE PE3Y/IHTATOB LEJISIM, OLICHUBATh
PHCKH MOCIIEACTBUH 1EATEIbHOCTH;
KOOPJMHHUPOBATH U BBIMOIHITH PadOTy B YCIOBUAX PEAbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAaHHOTO B3aMOJICHCTBHS;
pa3BUBATh KPEaTUBHOE MBIIICHHE MIPU PEIICHUH KU3HEHHBIX MTPOOIEM.

2) 6a30BbIe HCCJIeI0BaTEIbCKHE HeHCTBHS:

BJIaJICTh HABbIKAMHU Y4eOHO-HCCIICIOBATEIbCKOM U MPOCKTHOM JESITEIbHOCTH, HAaBBIKAMU
paspernieHus npooieM, CrIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOZIOB
peleHHsI MPaKTUYSCKUX 3a71a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIB30BaTh Pa3JINYHbIC BUBI ICATEIILHOCTH 10 TIOJYYCHUIO HOBOTO 3HAHMUSI, €0
UHTEpIIpETAIMH, TPEOOPa30BaHUIO U IPUMEHEHUIO B yUEOHBIX CUTYallUsAX, B TOM YHUCIIE IPU
CO3JIaHMH YYEOHBIX ¥ COIMAIbHBIX IPOCKTOB;

(bopMHPOBATh HAYYHBIM TUI MBIIUICHUS, BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMU
IIOHATHUAMHU U MCTOAAMMU,

CTaBUTH ¥ (POPMYIIMPOBATH COOCTBEHHBIC 33]]a4U B 00Pa30BaTCIILHOMN IEATEIPHOCTH U )KU3HCHHBIX
CUTYyaIUsX;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyallM3UPOBATh 33714y, BBIIBUTaTh TUTIOTE3Y €€
peICHUA, HAXOAUTDb apIryYMCHTBI U1 10KAa3aTCJIIbCTBA CBOUX YTBep)KI[CHHfI, 3aaaBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOTYUYEHHBIE B XOJI€ PEUICHUS 3aa4H PE3yabTaThl, KPUTHUECKH OIEHUBATh UX
AOCTOBCPHOCTD, ITPOTHO3UPOBATHL U3BMCHCHHUEC B HOBLIX YCIIOBUAX,

AaBaTb OLICHKY HOBBIM CUTyallUsAM, OLICHUBATH HpI/IO6p€TéHHI)II\/'I OIIBIT,

OCYIIECTBIIATH IEJICHAIIPABICHHBIN MMOMCK TIEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCUOHATIBHYIO CPEY;

YMETDb NEPCHOCUTD 3HAHWA B ITIO3HABATCIIBHYIO U IPAKTUYCCKYTO oOmactu KU3HEACATCIIbHOCTH,
YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUT'aTb HOBBIC UACH, TpCAJIaraTb OpUrnHaJbHBIC ITOAX0AblI U PCUHICHUA, CTABUTH HpO6J'I€MI)I u
3a/lauu, IOMYyCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

3) paGora c nundopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX UCTOUHHUKAX HHPOPMALIMU (TEKCTEe y4eOHOTo MOCoOus, Hay4yHO-
MOMYJISIPHON JIUTEpaType, ONOIOTHYECKUX CIOBapAX U CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax
NaHHbBIX, B UHTEepHEeTe), aHaTu3upoBaTh MHPOPMALIUIO PAa3IMYHBIX BUIOB U (POPM IMpeICTaBICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(bopMynTupOBaTh 3aPOCHl U IPUMEHSATh Pa3IMYHbIE METOBI P IMIOUCKE U 0TOOpE
Ouonoruyeckoit HHGOPMAaIIMK, HEOOXOTMMOM JIJIs1 BBITIOJTHEHHUS yIeOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHIA,
COBEpPILICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIIOJIb30BAaHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBbHYIO (POPMY MPEACTaBICHHUS OMOIOTHYEeCKO nH(pOpMaLIUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCTIONIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEZCTBA MPH PabOTe ¢ OHMOIOTHYECKOM HHpOpMannei:
NPUMEHATh XUMUYECKHe, GU3NIECKUE U MaTeMaTHIeCKNe 3HaKU U CUMBOJIBI, (hopMyIIHl,
ab0peBuaTypy, HOMEHKJIATypy, UCTIOJIb30BaTh U MPEOOPa30BBHIBATh 3HAKOBO-CUMBOJINYECKHE
CpeICTBa HAIVISITHOCTH;

BJIaJICTh HaBBIKAMH PACIIO3HABAHMS M 3aIIUTHI HH(OPMAINH, HH)OPMAITOHHOH 0€30IacHOCTH
JMYHOCTH.

OBJIaIleHI/le YHUBEPCAJIBbHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

1) oOenue:

OCYHIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HU, aKTUBHO Y4aCTBOBATh B IMAJIOTe WU
JMCKYCCHHU IO CYIIECTBY 00CYy»X/1aeMoi TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh
CY’KJI€HHUSI OTHOCHUTEJIBHO BBIIIOJHEHHUS MIPEJIaraéMoi 3aJ1aur, yYUThIBaTh UHTEPECHI U
COIVIAaCOBAHHOCTb MO3ULMH IPYIUX YYACTHUKOB AMAJIOra WIN JUCKYCCUN);

pacro3HaBarh HeBepOaJIbHBIE CPEACTBA OOIICHNUS, TOHUMATh 3HAYEHUE COIIMATIbHBIX 3HAKOB,
MPEINOCHIIOK BOBHUKHOBEHHUSI KOH(GIIMKTHBIX CUTYallUid, YMETh CMATYaTh KOH(QIUKTHI U BECTU
MIEPErOBOPBL;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIIIEHHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHUSI IPYTHX
JIONIEH, IPOSIBIIATH YBAXKUTEIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIHpOBaTH CBOM BO3PAKECHHS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/CTB.

2) COBMECTHaAA NE€ATCJIbHOCTD:

MIOHUMATh U HCIIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON U MHIMBUAYAIbHONW PaOOTHI IPU PEIICHUN
Ouosornueckoi mpoodiaeMbl, 000CHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHMSI IPYIIOBBIX (hOpM
B3alMOJECHUCTBUS [P PELICHUN y4eOHOU 3a]1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUH C yUETOM OOLINX MHTEPECOB U
BO3MOYKHOCTEW KayKIOT0 4IEHa KOJUIEKTUBA;

IIPUHKUMATB 1IEJI1 COBMECTHOM AEATEIbHOCTH, OPIaHU30BbIBaTh U KOOPAMHUPOBATh JEHCTBUS 110
€€ TOCTHIKEHHIO: COCTABJIATH IUIaH JEUCTBUM, pacIpeNessiTh POJIU C YYETOM MHEHHUI YYaCTHUKOB,
00CyXJ1aTh Pe3yJIbTaThl COBMECTHOMN paboTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIAJa U KaXKJJOr0 YJaCTHUKA KOMaH/bl B OO pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBbIEC ITPOEKTHI, OLIEHUBAThH UJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH IO3UTUBHOE CTPATErMYECKOE MTOBEACHUE B PA3INYHBIX CUTYalUAX, IIPOSABIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OeBjaaaenue YHUBEPCAJIBbHBIMH PEryJIsAiTUBHBIMUA JeHCTBUSIMHU:

1) camoopranusanms:

HCIIOJIHL30BaTh OMOJIOTrUUECKHE 3HAHUS JJIA BBISIBIICHU S HpO6J'ICM 1 UX PCIICHHA B )KU3HCHHBIX U
y4eOHBIX CUTYAIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUH IIEJIEBBIE U CMBICIIOBBIC YCTAHOBKHU B CBOMX
JEWCTBUAX U MOCTYIKAaX MO OTHONIEHUIO K )KUBOM MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpY>KaroIHUX;

CaMOCTOSITENILHO OCYIIECTBISAThH MIO3HABATENBHYIO JACSITELHOCTD, BBISIBISATH MPOOIEMBI, CTABUTH U
(dhopMynrpoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTEeIbHON JEATEIIEHOCTH M dKU3HEHHBIX
CUTYyaINAX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PELIeHHs MPOOIEeMbI C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLHsIM;

paciupsaTh paMKH Y4e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;
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e JenaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
® OLIEHUBAaTh NIPUOOPETEHHBII ONBIT;
e CcriocoOCTBOBaTh (POPMUPOBAHMIO U MPOSBICHUIO IIMPOKOM SPYAULIUHU B pa3HBIX 00NACTIX 3HAHUM,
MOCTOSIHHO TTOBBIIIATH CBOI 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHD.
2) CaMOKOHTPOJIb:

e 1aBaThb OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IE€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

® BJIAJCTh HABBIKAMU TTO3HABATEIBHON pe(IEKCHH KaK OCO3HAHUS COBEPILIAEMBbIX JACHCTBHHA 1
MBICIMTENbHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH, HCIOIb30BaTh IPUEMBI pedIeKcun A
OLIEHKU CHUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

® yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

e [IPUHMMATh MOTUBBI U APIyMEHTBI APYIUX [IPU aHAIU3E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0s U APYrux:

® [pUHUMATH ceOs, MOHUMasl CBOM HEJOCTATKH U JOCTOMHCTBA;
® [IPUHUMATh MOTHBBI U APTYMEHTHI APYTUX [IPH aHATU3€ PE3YIBTATOB ACSITEIbHOCTH;
e [pU3HABaTh CBOE IPABO U MPABO JIPYIHX Ha OLINOKH;

® DPa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C HO3ULIMHU JIPYrOro 4eJoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHsble pe3yabrarsl ocBoeHus nporpammbl COO no 6uosnoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT
cnenupuyeckre s ydeOHoro mpeamera «buoJOrHs» HaydHbIE 3HAHHS, YMEHHS M CHOCOOBI
NENCTBUAN 1o OCBOCHHUIO, UHTEpIIpeTaluu
U npeoOpa30oBaHUIO 3HAHUM, BUJbI IEATEIBHOCTU I10 MOJYyYEHUIO HOBOTO 3HAHUS M IPUMEHEHUIO
3HAHUU B pa3JIMYHbBIX YUEOHBIX CUTYALUIX, @ TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYaIUIX, CBI3aHHBIX
c Onosnorueil. B mporpamme npeaMeTHbIE pe3ybTaThl IPEACTAaBICHBI 110 roiaM 00yUYEeHHUS.

Hpe,I[MCTHBIe pe3yJIbTaTbl OCBOCHUS yqe6Hor0 npeamMeTa «buonorns»y ¢ 10 knacce JOJIZKHBI
OTpaxXarTb:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTUH B CUCTEME HayYHOTO 3HAHMSI €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHbI MHUpa U HAYyYHOIO
MHPOBO33PEHHUS, O BKJIA/J€ POCCUHCKUX U 3apyOexkHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa Ul PEIIeHUs KU3HEHHBIX 3a/1a4;

YMCHHE PACKPBIBATH COACPIKAHUC OMOJIOTHYECKUX TEPMUHOB U MOHSATHM: JKU3Hb, KJICTKA, OpTaHU3M,
MeTab0In3M (O6MCH BCIICCTB U IMPEBPALICHUC 3HeerH), romMeocCTas (CaMOpel"yJ'ISII_[I/IH), YpPOBHEBaAA
opranu3anuvs JKHUBBIX CHCTECM, CAaMOBOCIHPOU3BECIACHUC (pero,ZLYKI_II/IH), HaCJICACTBCHHOCTD,
HU3MCHYUBOCTL, POCT U PA3BUTHC;

yMEHHE H3Jlaratb OMOJIOrHYeCKUe TEOpUH (KJIETOYHAsI, XPOMOCOMHAsl, MyTallUOHHAs, LIEHTpaJIbHas
JorMa MoJIeKyJIsipHO# Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. U. Basunosa) u yuenus (o
LIEHTpax MHOrooOpa3usi ¥ MPOUCXOXKIEHUs KyIbTypHbIX pacteHuil H. M. BaBunosa), onpenenstsb
IPaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMCHHC BJIaJACTh METOAAMU HAYUYHOT'O ITO3HAHUS B OHOJIOTUH: Ha6J'IIOIleHI/IC N OIMMCAHUC KHUBBIX
CHUCTCM, IIPOLECCCOB U HBHCHHﬁ, opraHu3anuvss U IIPOBCACHHC OMOJIOTHYECKOTO 9KCIICPpUMCHTA,
BBIIBUKCHUC T'MITIOTC3bI, BHIABIICHUC 3aBUCUMOCTH MCKAY UCCIICAYCMBbIMHA BCIIMYNHAMU, 00BsICHEHUE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, TeOpI/Iﬁ 1 3aKOHOB, YMCHHUC [€CJIATh
BBIBOJBI HAa OCHOBAaHUHU IMOJTYYCHHBIX PC3YyJIbTATOB,

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KIETOK MPOKAPHOT M JYKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MpOLEecCOB: 0OOMEHa BEHIECTB U
MpPEBpALICHUS] DHEPIHUH B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U HSHEPreTMYecKoro oOMeHa,
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XEMOCHHTE3a, MHUTO3a, MEH03a, OIUIOAOTBOPCHUS, PAa3MHOKEHHSI, HWHIWBHIYaJbHOTO DPa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE TIPUMEHSITH MOyYeHHBIC 3HAHUS JUISI OOBSICHEHUS OMOIOTUYECKUX MPOIIECCOB U SBICHMUIA,
JUIS TIPUHATHS TPAKTUYECKUX PEUICHHH B TOBCEAHEBHOW J>KM3HM C IIENIbI0  OOecredeHus
0€30MaCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOIMINX JIOJACH, COOMIOICHUS HOPM TPAaMOTHOTO
MOBEJICHUS B OKPYXKAIOIMICH MPUPOAHON cpene, MOHMMAHWE HEOOXOMUMOCTH HCIIOJIb30BaHUS
JOCTHXKEHUI COBPEMEHHOM OMOI0THH M OMOTEXHOJIOTH JJIs1 palliOHAILHOTO IPUPOOIIONIb30BaAHUS;

YMCEHHUE pe€UIaThb 3JICMCHTAPHBIC I'CHCTUUYCCKUEC 3aJa4d Ha MOHO- U ,Z[I/IFI/I6pI/II[HOC CKpCIIMBAHUC,
CHCIVICHHOC HaCJI€dOBaHUEC, COCTABIATh CXCMbI MOHOFI/I6pI/I,I[HOFO CKpC€IIUMBaHUA IJI NPCACKAa3aHUsA
HaCJICOJOBAHUS NIPU3HAKOB Y OPraHu3MOB,;

YMEHHUE BBIMOIHATH JIAOOPAaTOPHbIE M MpakTUYeckue paboThl, cOOMONaTh IMpaBuiIa Ipu padboTe ¢
y4e0HBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKU OLICHUBATh U MHTEPIPETHPOBATh HH(POPMAIHIO OMOJIOTHYECKOTO COMEPIKAHMS,
BKJIIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HMCTOYHHUKOB (CpEICTBA MacCOBOM
nH(popMaIuu, Hay4YHO-TIOMYJISIPHBIE MaTePHAaIIbl), ITUHUECKHE ACTIEKThl COBPEMEHHBIX MCCIIEAOBaHUN
B OMOJIOTHH, MCAUIIUHE, OMOTEXHOJIOTHU;

YMEHHE CO37]aBaTh COOCTBEHHBIC NMHCHMECHHBIE M YCTHBIC COOOIICHHUs, 0000mas OMOIOTHYECKYIO
I/IH(bOpMaIII/IIO N3 HCCKOJBKHX HCTOYHUKOB, TI'PaMOTHO MCIIOJIb30BAaTh HOHATHHHBIN armapar
OHMOJIOTHH.

Hpe,I[MCTHBIe pe3yiibTaTbl OCBOCHUS y‘le6HOl"O npeamMceTa «buomorns»y ¢ 11 knacce JOJIZKHBI
OTpaxXarTb:

c(OpMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KAPTHHBI MHpa M HAy4YHOTO
MHUPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa Ul PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHE pacCKpbIBaTh COJEp>KaHHE OMOJOTHYECKUX TEPMHUHOB M TIOHATHUW: BHJ, MOMYIALHUS,
reHo(OH/I, IBOJIOLINSA, ABMXKYIIHE CUJIBI ((haKTOPBI) HBOIIOLNUU, TPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHue, SKOIOTHYECKUE (PaKTOPBI, IKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PeAYLIEHTHI,
[[eNU MUTaHUS, YKOJIOTHYecKas MupamMuia, OuoreoreHos, onocdepa;

yMEHHEe H3Jaratb OWojoruyeckue Teopur (dBosorioHHas teopust Y. JlapBuHa, cHHTETHYECKas
TEOPHS IBOJIIOIIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsiiieBoro cxoactsa K. M. bapa, yepenoBanus
[JIaBHBIX HampaBieHud u mnyrtei osBomonmu  A. H. CeBepuioBa, yueHuss o Owuocdepe B.
. Bepnajickoro), onpenensiTh FpaHULIbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMCHHEC BJIaJAC€Th METOAAMU HAYYHOT'O ITO3HAHUS B OHOJIOTHH: Ha6J'II-OI[eHI/Ie N OIMMCAHUC KHUBBIX
CHUCTCM, IIPOLECCCOB U HBJ'IeHHfI, opraHuzanuvs M IIPOBCACHHC OMOJIOTHYECKOTO 9KCIICPpUMCHTA,
BBIIBUKCHUC T'MITIOTC3bI, BHIABIICHUC 3aBUCUMOCTH MCKAY UCCIICAYCMBbIMHA BCIIMYMHAMU, 00BsICHEHUE
MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHSITHfI, Teopnﬁ 1 3aKOHOB, YMCHHUC [€CJIATh
BBIBOJBI HA OCHOBAHHWHU IMOJTYYCHHBIX PE3YyJIbTATOB,

YMEHHE BBIIEIATh CYLIECTBEHHBIE TMPU3HAKK CTPOEHUS OHOJOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISALUN, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0IIEHO30B 1 3KOCUCTEM, OCOOEHHOCTH
IIPOIIECCOB:  HACJIEACTBEHHOM W3MEHUMBOCTH, €CTECTBEHHOIO O0TOOpa, BHA000pa30BaHMUA,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, NEHCTBUS SKOJOTMUYECKUX (PAaKTOPOB HAa OpraHMU3MBI, MEepeHoca
BELIECTB U IOTOKA HPHEPTUU B JKOCHCTEMAX, AHTPOIOICHHBIX M3MEHEHHH B 3KOCUCTEMAxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX LIUKIIOB B buocdepe;
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yMEHHE MPUMEHSTH MMOJy4YEeHHbIE 3HAHUS ISl OOBbSICHEHUS! OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUIA,
JUIS TIPUHATUS TPAKTUYECKUX PEUICHHH B TOBCEAHEBHOMW JKM3HU C IIeNIblI0  oOecrnedyeHus
0€30MaCHOCTH CBOETO 3/I0POBbsI U 3I0POBbsI OKPY’KAIOIINX JIOACH, COOMIOACHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKpY’KalOIIed NPUPOAHONW cpele, NMOHMMaHHE HEOOXOIUMOCTH HCIIOIb30BAHUS
JTOCTH)KEHUI COBPEMEHHOI OMOJIOTHH JJIsl palliOHAIBHOTO IPUPOIOTIOIb30BaHMS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMYECKUE 3a7a4d, COCTABISATh CXEMbI MEPEHOCAa BEIECTB U
SHEPTUM B SKOCUCTEMaX (LIeTH MUTaHUS);

YMEHHUE BBITIOJHSTD JIA0OPATOPHBIE W MpaKTHYECKHE paboThl, cOONI0NaTh MpaBuia Mpu padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYIOBAHHUEM;

yMEHHUE KPUTUYECKH OLIEHUBATh U UHTEPIPETHPOBATh MHPOPMAIHIO OMOIOTHYECKOTO COCpPIKAHUS,
BKJIIOYAIONIYIO0 IICEBIOHAyYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHKOB (CpeICcTBa MacCOBOU
nHGOpPMALIMY, HAYYHO-TIOMYISPHBIE MaTepualbl), PAacCMaTpPUBaTh IIOOAJIBHBIC 3KOJIOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOMICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO371aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIC COOOIICHHUS, 0000mas OHOIOTHYECKYIO
HH(OPMAIIMI0 W3 HECKOJbKMX HCTOYHHKOB, TI'PAMOTHO HCIOJIb30BaTh IOHATHHHBIN armapar
OHOJIOTUH.

TEMATHYECKOE IINIAHUPOBAHHUE

10 KUIACC
Ne HaumenoBanue KonunuectBo yacos DNEeKTPOHHBIC
1| pasnenoB M TEM (mudpoBeie)
/ IPOrpaMMbl Bee Kontp IIpakTuyeck 00pa3oBaTeIbHbIE
- ro OJIBHBI ue paboThl pecypesl
e
paboThl
1 buonorus kak Hayka 2 0.5 bubnuorexa HOK
https://m.edsoo.ru/7f4
1¢292
2 JKuBbIE CHCTEMBI U UX 1 bubnunoreka HOK
OpraHu3anus https://m.edsoo.ru/7f4
1¢292
3 XUMHUYECKHUM COCTaB 8 1 bubnuoreka HOK
Y CTPOEHHE KIIETKH https://m.edsoo.ru/7f4
1¢292
4 JKusHenesTenbHOCTD 6 bubnnoreka LHOK
KJIETKH https://m.edsoo.ru/7f4
1¢292
5 PazMHOXeHue n 5 1 bubnmoreka HOK
WHUBU]IyaIbHOE https://m.edsoo.ru/7t4
pa3BHUTHE OPTAHU3MOB 1¢292
6 HacnencrBeHHOCTD 1 8 1.5 bubnmoreka HOK
M3MEHYHUBOCTh https://m.edsoo.ru/7f4
OpPTaHW3MOB 1¢292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Ne HaumenoBanue
1| pasnenoB U TeM
/ IPOTPaMMBI

1|

7 Cenexkuus

OpPraHnu3MoOB. OCHOBEI

OHOTEXHOJIOTHHA
OBLIEE
KOJIMYECTBO HACOB
10 [TPOT'PAMME
11 KJIACC
Ne Haumenosa
/ HUE
o pasnenoB M

TEM
MIPOrpaMMBI
1 DOBOIIOLMOHHAA
Ounoorus

2 Bo3HukHOBEHNE U
pa3BUTHE KU3HU
Ha 3emie

3 OpranusMmsl 1
OKpy’Karoas
cpena

4 Coo01tecrBa 1
JKOJIOTUYECKHUE
CHUCTEMBI

5 Pe3epBHOE Bpems

OBILIEE
KOJIMYECTBO
YACOB Io
[TIPOT'PAMME

KonnuecTBO 4acoB

Bce Kontp

ro OJIbHBI
e
paboThI

4 1

34 0

KommuecTBo yacoB

Bce Kontponsu
ro bI€ pabOTHI

34 0

20

IIpaxTrueck
ue paboThl

[Ipaktuuec
KHE paboThI

0.5

2.5

ONEeKTpOHHbBIE
(umdpossie)
oOpa3oBareabHbIC

pecypcbl

bubnmnoreka LHOK
https://m.edsoo.ru/7{4
1c292

DIIEeKTPOHHBIE
(mdpoBsbIC)
o0Opa3oBaTebHbIE

pecypchl

bubnanoreka HOK
https://m.edsoo.ru/7{41
cc74

bubnnoreka HOK
https://m.edsoo.ru/7{41
cc74

bubnuoreka HOK

https://m.edsoo.ru/7{41
cc74
bubnuoreka HHOK
https://m.edsoo.ru/7{41
cc74
bubnuoreka HOK
https://m.edsoo.ru/7{41
cc74


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Ne

n/n

1

10

11

12

13

14

15

IHOYPOYHOE IINTAHUPOBAHHE
10 KUIACC

Tema ypoka KonuuecTBo uacos

Bbuonorus B cucreme HayK 1

MeTonpl MO3HAHUS KUBOM 1 0.5
npupossl. [IpakTryeckast

pabota Ne 1 «Mcnons3oBanue

Pa3IMYHBIX METOIOB IIPH

U3yYCHUU OUOTOTHISCKUX

0OBEKTOBY

Bbuonorunueckue CHUCTCMBI, 1
IMPpOUCCChl U UX U3YUCHUE

XHUMHUYECKHH COCTaB KIETKH. |
Bona u MuHepanbHbIe con

benku. Coctas u ctpoenue 1
OenKoB

DepMeHTH — 1 0.5
Ouonoruueckue

KaTaJi3aTopsbl.

Jlaboparopnast padora Ne 1

«/3ydyeHne KataauTH4eCKON

aKTUBHOCTH (hepMEeHTOB (Ha

IIpUMEpPE aMWIa3bl WIU

Karasasbl)»

VYresonnl. JIunuast 1

HyxienHoBbIE KUCIIOTBI. 1
ATD

Hctopust u meTonsl nu3ydenus 1
kieTku. Kiretounas teopust

Knerka xak 1iennoctaas xxuBas 1
cHcTEMA

CrpoeHnne sykapuoTnueckon 1 0.5
kietku. JlaboparopHast

pabora Ne 2 «Uzyuenne

CTPOCHMSI KJIIETOK PacTeHU,

JKUBOTHBIX, TPUOOB U

OaxTepuii o1 MEKPOCKOTIOM

Ha TOTOBBIX

MUKpOTIpenaparax 1 ux

ONHMCAHUE

OOMeH BEIIECTB WA 1
MeTa00In3M

®dotocuHTe3. XeMOCHUHTE3 1
DHepreTudeckuii 00MeH 1

JKW3HEHHBIN [TUKI KICTKH. 1 0.5
Jlenenue kneTku. MuTo3.
JlaGoparopnas padota Ne 3

21

OneKkTpoHHbBIE HUPPOBEHIE

Bcero Kontponbabie IMpaktuyeckue H3YICHHA 00pa30BaTEBEHBIC PECYPCHI
paboThI paboThI

bubnuoreka IIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnuroreka [IOK
https://m.edsoo.ru/863e6122

bubnuoreka IIOK
https://m.edsoo.ru/863e6564
Bbubnuorexa [IOK
https://m.edsoo.ru/863e674¢
Bbubnuoreka [IOK
https://m.edsoo.ru/863e6b72
Bbubnuoreka [IOK
https://m.edsoo.ru/863e6b72

Bbubnuoreka [IOK
https://m.eds00.ru/863¢6870
bub6mmoreka [IOK
https://m.eds00.ru/863e6d5¢c
bub6mmoreka [IOK
https://m.eds00.ru/863e6e88

butmuoreka IIOK
https://m.eds00.ru/863e61f0
https://m.edsoo.ru/863e716¢

butnuoreka IIOK
https://m.edsoo.ru/863e766¢

Bbubnuoreka LIOK
https://m.eds00.ru/863¢7¢98

Bbubnuoreka [IOK
https://m.edsoo.ru/863e7aae

Bbubnuoreka [IOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Ne
n/n

16

17

18

19

20

21

22

23

24

25

26

27

28

Tema ypoka KonuuectBo yacos Hata

OneKTpoHHBIE HU(PPOBLHIE

Bcero Kontponbasie IMpaktudyeckue H3YICHHA 00pa30BaTENIBEHBIC PECYPCHI

paboTh paboTh

«Habnronenne MuTo3a B
KJIETKaX KOHYHMKA KOpPEIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

buocunres Oenka. Peakmus 1
MaTpUYHOTO CUHTE3a

Tpaucnsamus — 6uocuaTes 1
Oenka

Hexknerounsie popMbl km3am 1
— BUPYCHI

DopMBI pa3sMHOKECHUS 1
OpraHU3MOB

Meiio3 1

O0pazoBaHue 1 pa3BUTHE 1 0.5
THIOJIOBBIX KIIETOK.

OrmnonoTBOpEHHE.

Jlaboparopnast pabota Ne 4

«3yueHue cTpoeHust

ITOJIOBBIX KJIETOK Ha I'OTOBBIX

MHUKpOTpenaparax»

WunuBunyanbHoe pazsutue 1
OPraHu3MOB

I'eneruka — Hayka o 1
HACJIEZICTBEHHOCTH U
W3MEHYHBOCTH

3aKOHOMEPHOCTH 1
HacJeI0BaHUsl IPU3HAKOB.
MoHorubpuHoe

CKpeIIrBaHue

JurubpuaHoe ckpemmnBanue. 1
3aKOH HE3aBHCHMOTO
HaCJIe0BaHUs IPU3HAKOB

CrenneHHoe HaclegqoBanue 1 0.5
npu3HaKoB. JlaboparopHas

pabora Ne 5 «Uzyuenne

PE3YyNBTaToB

MOHOTHOPHTHOTO U

JUTHOPUTHOTO CKPEIUBAHMSI

y 1p0o30( Uil Ha TOTOBBIX

MUKpOIIpenaparax»

T'enetuka nomna. 1
HacnenoBanue npu3HaKoB,
CIEIUIEHHBIX C [TOJIOM

M3MeHYnBOCTS. 1 0.5
Henacnencreennas

HM3MEHYUBOCTbD.

JlaGoparopnas padota Ne 6.

N3yuenue

Monu(pUKAITMOHHON

W3MEHYHMBOCTH, IOCTPOCHHUE

22

bubnuoreka [IOK
https://m.edsoo.ru/863e796¢

bubnunoreka [IOK
https://m.edsoo.ru/863e796¢

bubnuroreka LIOK
https://m.edsoo.ru/863¢7540

bubnuoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubnuoreka IIOK
https://m.edsoo.ru/863e7f4a

bubnuoreka [IOK
https://m.edsoo.ru/863e81b6

Bbubnuoreka [IOK
https://m.edso0.ru/863e8436
Bbubnuorexa [IOK
https://m.edsoo.ru/863e8612

butmuoreka IIOK
https://m.eds00.ru/863e8878

bub6mmoreka [IOK
https://m.edso00.ru/863e¢89a4

butmuoreka IIOK
https://m.eds00.ru/863e8c60

butnuoreka IIOK
https://m.edsoo.ru/863e8c60

Bbubnuoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Ne
n/n

29

30

31

32

33

34

Tema ypoka

BapUAllMOHHOIO psAda U

BapHALIMOHHON KPHUBOI»

Hacnencrsennasa
N3MEHUYUBOCTD.

JlaGoparopnas padora Ne 7.

«AHanu3 MyTanui y

JIPO30(hUITBI Ha TOTOBBIX

MHKpOTpenaparax»
I'eneruka yenoBeka

Pe3epBHBIif ypoK.
O0001IeH e 110 TEME
«HacmeacTBeHHOCTE U

HN3MCHYUBOCTL OPraHu3MOB»

Cenekius Kak HayKa U
nporecc

MeToap! 1 JOCTHXKEHUS
CEJICKLIMY PACTECHUI U
JKABOTHBIX

buorexHnomorus xkak oTpaciib

MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME

11 KJIACC

Ne Tema ypoka
i/
II

OBoIONUI U
METOJBI €€
U3yUYeHUS

Uctopus pazButus
NpeACTaBIeHUH 00

3BOJJIFOIIMH

MUKpO3BOJIIOLIHS

Ilonynauuns xak
JJIEMEHTapHAas
e/IMHUIIA BUJIA 1
SBOJIIOLIHY.
JlaGoparopnas
pabota Ne 1

«CpaBHeHne BUIOB

1o

MOP(}HOIOTHIECKOM

Y KPUTEPHIO»

KonnuecTBo yacoB

Hara

OneKTpoHHBIE HU(PPOBLHIE

Bcero Kontponbasie IMpaktudyeckue H3YICHHA 00pa30BaTENIBEHBIC PECYPCHI

34

KomnuaecTBo wacoB

Bc
ero

paboTh

KonTpo
JIbHBIC
paboThl

paboTh

0.5

IIpaktuy
eCKue
paboThI

0.5

23

Jlara
n3yue
HUA

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

bubnuoreka IIOK
https://m.edsoo.ru/863e8d78

bubnuoreka IIOK
https://m.edsoo.ru/863e9214
Bbubnuorexa [IOK
https://m.edsoo.ru/863e9214

bubnuoreka [IOK
https://m.eds00.ru/863¢9336

ONEeKTPOHHbIE
unpoBbIe
00pa30BaTeIbHbIC

pecypces

bubmnorexa HOK
https://m.eds00.ru/86
3ea20e

bubnmoreka HOK
https://m.edso0.ru/86
3e¢9570

bubmuorexa HOK
https://m.eds00.ru/86
3e9¢le

bubnnoreka LHOK
https://m.edso00.ru/86
3e99¢6



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

10

11

12

13

14

Tema ypoka KonuuectBo yacoB Jara

usyde
ITpakTiu HUS

ecKue
paboTh

Bce Kontpo
ero JIbHBIE
paboThI

Hewxymue cunsl 1
(aneMeHTapHbIe
(hakTOpHI)

SBOJIOIIUHU
EcTtecTBeHHBII 1
0TOOp U ero POPMBI

Pesynbrarsl 1 0.5
IBOJIOLINY:
MIPUCTIOCOOJICHHOCT
b OPTaHU3MOB H
BUI000pa3oBaHue.
JlaboparopHas
pabota Ne 2
«Onucanue
MPHUCIIOCOOIEHHOCT
Y OPTaHu3Ma H €€
OTHOCHUTEIILHOTO
XapaxkTepa»

Hanpasnenus u 1
My TH
MaKpO3BOIIOLINN

Heobparumocts 1
9BOJIFOLMH

HUcropus xxu3nu Ha 1
3emiie 1 METOABI e€
U3yYeHUs

I'nmioresnl 1
MTPOUCXOXKICHUS
JKA3HU Ha 3eMiie

Passutne xu3Hu Ha 1
3emJie 1o 3paM H
nepuoaam

OcHoBHBIC Tanbl 1 0.5
SBOJIOIUU
PacTUTENBHOTO U
’KHUBOTHOTO MHpa.
[IpakTnueckas
pabora Ne 1
«H3yueHue
HCKOTIAeMBIX
OCTaTKOB pacTeHHH

1 )KUBOTHBIX B
KOJUTSKITHSIX»
CoBpeMeHHas 1
cucrema
OpPraHUYECcKOro

MUpa

24

DNeKTPOHHBIE

UG poBbIC
00pazoBaTebHBIC
pecypces

bubnuoreka LHOK

https://m.edsoo.ru/86
3e9da4

bubnuoreka HOK
https://m.edso0.ru/86
3e9ed0

bubnuoreka LHOK
https://m.edsoo.ru/86
3e91fde

bubnuoreka HOK
https://m.eds00.ru/86
3e9cle

bubmnorexa HOK
https://m.eds00.ru/86
3eada6

bubnmoreka HOK
https://m.edso0.ru/86
3eabbe

bubmnorexa HOK
https://m.edso0.ru/86
3ea8bc

bubnuoreka LHOK
https://m.edsoo.ru/86
3ea48e



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

15

16

17

18

19

20

21

22

23

24

No
n/

Tema ypoka

DBoJIONUA 1
YelloBeKa
(aaTpOTIOTEHE3)

Hewxymue cunel 1

(dbakropsrn)
aHTPOIIOTeHE3a

OcHoBHBIE cTagun 1
3BOIIOLNHI
YyeJloBeKa

YenoBeueckue 1
pacel ¥ IPUPOIHEIE
aJanTanun

yeJIoBeKa

PesepBHbIii ypok. 1
O0o00611enne Mo

TEeMe
«Bo3HUKHOBEHHUE U
pa3BUTHE KU3HU HA
3emie»

DKOJIOTrUs KaK 1
HayKa

Cpenpl ooutanus u 1
IKOJIOTUIECKHUE
(hakTopsl

Abuornueckue 1
(hakTopsI.
Jlaboparopras
pabora Ne 3.
«Mopdonornyecku
€ 0COOCHHOCTH
pacTeHui u3
pa3HBIX MeCT
oOuTaHUS.
Jlaboparopras
pabora Ne 4,
«BnusHue cBera Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIeyCa»

buotuueckue 1
(baxTops

DKOJIOTHYECKHUE 1
XapaKTEePUCTUKU
TIOTTYJISIITUH.
IIpakTnueckas
pabota Ne 2
«Iloxgcuér

IJIOTHOCTH

KonmnaecTBo wacoB

Bce Kontpo
ero JIbHBIE
paboThI

25

IIpaxTuu
ecKHe
paboTh

0.5

0.5

Jlara
n3yde
HUSA

DNeKTPOHHBIE

UG poBbIC
00pazoBaTebHBIC
pecypces

bubnuoreka LHOK

https://m.edsoo.ru/86
3eac2c

bubnuoreka HOK
https://m.edsoo0.ru/86
3ead44

bubnuoreka LHOK
https://m.edso0.ru/86
3eaeal

Bbubnuoreka HOK
https://m.edso00.ru/86
3eafec

bubmnoreka HOK
https://m.eds00.ru/86
3ebl0e

bubnoreka LHOK
https://m.edso00.ru/86
3eb348



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

25

26

27

28

29

30

31

32

33

34

Ne Tema ypoka KonuuectBo yacoB

n/
o Be Kontpo
ero JIbHBIC
paboThI

MOMYJAIUI pa3HbIX
BUJIOB PaCTEHUI»

CoobmiecTBa 1
OpPraHu3MOB —
OMOIIEHO3

DKOJIOTHYECKHE 1
CHCTEMBI
(aKOCHCTEMBI)

OcHOBHbBIE 1
IMOKa3aTeIn
9KOCHUCTEMBEI.
DKOJIOTHYECKHUE
MTUPAMU/IBL.

CsoiicTBa

9KOCHUCTEM.
Cyxkueccus
IIpuponusie 1
KOCHCTEMEI
AHTpONOTreHHbIE 1
KOCHCTEMEI
buocdhepa — 1
n1o0abHas
AKOCHCTEMA 3eMITH

3akoHOMEpHOCTH 1
CYLIECTBOBaHUs
onocdeps

UYenoBe4ecTBO B 1
ouocdepe 3emin

CocymectBoBanue 1
TPUPOIBI U
YeNoBeYeCTBa

PeszepBHbiif ypok. 1
O6001IeHNE TEMBI
«Coo0mecrBa 1
9KOJIOTHYCCKHE
CHCTEMEI»
OBUIEE 34 0
KOJIMYECTBO
YACOB 110
TIPOTPAMME

26

IIpaxTuu
ecKHe
paboTh

2.5

Jlara
n3yde
HUSA

DNeKTPOHHBIE

UG poBbIC
00pazoBaTebHBIC
pecypces

bubnuoreka LHOK

https://m.edsoo.ru/86
3eb46a

bubnuoreka HOK
https://m.edsoo.ru/86
3eb46a

bubnuoreka LHOK
https://m.edsoo.ru/86
3eb5fa

bubnuoreka HOK
https://m.eds00.ru/86
3ebb5e

bubnmoreka HOK
https://m.edso0.ru/86
3ebdl6

bubmuorexa HOK
https://m.edso0.ru/86
3ebale



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