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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpammsel 10 OHOJOTUU TEOPETUUYECKYIO OCHOBY IS
omnpeneneHusl MoAXoA0B K (POPMHUPOBAHUIO COACPKAHUSA YUEOHOro IMpeaMeTa
«buonorus» cocraBunm: KoHuenrtyaibHbele mnojoxenus PIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COJep)KaHus, pe3ylbTaToB OOYy4YeHHUS U
TpeOOBaHUIl K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HeSIX W TMPHUHIMIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI
cpeaHero oo6bmiero oOpasoBanusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O crienuduke Ouonoruu, e€ 3HaYeHUH B TIO3HAHUU KUBOU MPUPO/IBI
u o0ecreyeHnHu CyIIeCTBOBAaHUS deloBedeckoro obmectBa. CoriacHo
HA3BAHHBIM TIOJIOKEHUSIM, OIpeeJICHbl OCHOBHBIE (DYHKIIMM MPOTPAMMBI TIO
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MpEeACTaBICHUE O LEsAX, 00 oOmiei
CTpaTernu OOYy4YeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
yueOHoro mnpenmera «buonorus», omnpeaenser o0s3aTeNbHOE MPEAMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHHe N0 pa3felnaM U Temaw,
PEKOMEHyEMYIO IOCJIEI0BATEIbHOCTh H3yY€HHd Y4eOHOro Marepuana ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTHUKU
00pa3oBaTeNbHOTO MPOLIECCa, BO3PACTHBIX OCOOEHHOCTEN 00yYarOIMIMXCS.

B mporpamme mo OHWOJOTHMHM TaKKe YYHMTHIBAIOTCS TpeOOBaHHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METAlpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM
oOyueHuss B (GOPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHOMN
JeATEeIbHOCTH/YUEeOHbIX JEeUCTBUN OOYyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mno Ouonorumm (10—11 xkmnaccel, ©a30BBIA ypOBEHB)
peain30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHHH OWOJIOTHH, Oiaromaps
yeMy B HEH MpOCMATpUBAETCs HAMpaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOTO MHPOBO33PECHHUS,
[IEHHOCTHBIX  OpPUEHTAIMA  JUYHOCTH,  OKOJOTMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0pOBOM o00pa3ze KU3HHM W OEpPEeKHBIM OTHOIICHHEM K
OKpyXawuied npupogHo cpeae. Ilosromy Hapsigy ¢  U3y4YEHUEM
00IIEOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUU O CTPOEHUHU KUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX TMPOTEKAIONIMX B HHUX IMPOIECCOB B
nporpaMMe 1o OHOJIOTUH YJIEJICHO BHUMAHHUE WCIOIB30BAHUIO TOTYyYEHHBIX
3HaHWUW B TIOBCEIHEBHOM JKM3HHU IS PEIICHUs IPUKIIATHBIX 3a7a4, B TOM YHCIIE:
npoQUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUW  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJBTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
[IeJ1eCO00pa3HOro TMOBEIEHUS B OKpYXalollled NpUPOJHOW cpele, aHaliu3a
BJIVSTHUSI XO3SHCTBEHHOW JESITEIbHOCTH YEeJIOBEKa HAa COCTOSTHUE MPHUPOIHBIX U
UCKYCCTBCHHBIX  JKOCHCTEM. YCWJICHHE BHUMAaHHS K  NPUKIATHON
HampaBJIeHHOCTH  ydyeOHoro  mpeamera  «buonorus»  mpoAMKTOBAHO
HEOOXOIUMOCTBIO OOECIIEUEHUsI YCIOBUM NIl PEIICHMs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady  IMIKOJIbBHOTO OHMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas MpeanoJiaract
(opMupoBaHue y 00ydarommxcs CIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM
JMHAMHMYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUDA.

buonorust Ha ypoBHE cpeaHero oouero oOpa3oBaHMs 3aHMMAET Ba)KHOE
mecto. Ona obecrieunBaeT GOPMUPOBAHHUE Y OOYUAIOLINXCS MPEJICTABICHHIT O
HayYHOW KapTHHE MHpA, PACIIUPSET 1 0000IIACT 3HAHKS O XKHUBOH HPUPOJE, ¢€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3alii U DBOIIOLHH, CO3MaET
yCIOBUSL JUIsi: TO3HAHUS 3aKOHOB JKMBOM  MNpuUpoAbl, (OopMHUpOBaHUS



(YHKIIMOHATIBPHOW TPaMOTHOCTH, HABBIKOB 37J0POBOrO0 M 0O€30macHOro odpasa
AKU3HHU, HKOJOTMYECKOTO MBINUICHHS, LEHHOCTHOIO OTHOIIEHHS K YKUBOH
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNOTMS  MMEET  Takke JJIA  PEHICHUS
BOCIUTATENBHBIX M PAa3BUBAIONIMX 3a7a4 CpeaHero ooOiero oOpa3oBaHMS,
couuanu3anuu oodydarommxcs. M3ydeHne OHOJIOrHMM 00ECIEUNBACT yCIOBUS
TUIS dbopmMupoBanus MHTEJUIEKTY AJIbHBIX, KOMMYHUKAIIUOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKON  KYJIBTYpHl, CIIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 IPYTHX y4eOHBIX
NpeIMeToB, B 4YacTHOCTH, (GU3HKH, XuMHU u Teorpaduu. HasBanHbie
MOJIOKEHHUSI O TpeJHa3HAadeHUH y4deOHoro mpeamera «buomorus» coctaBuiu
OCHOBY [UIsl OINpPENENCHHUS NOJAXOJ0B K OTOOPY M CTPYKTYpPUPOBAHHUIO €ro
coJiep KaHusl, IPEICTaBIEHHOTO B TPOrpaMMe 10 OMOJIOTHH.

OTt60p conepxkanusa yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaromuecs: JOJKHbI OCBOMTH 3HAHMS UM YMEHMS, 3HAUMMBIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEHCIAIONIUE aJCKBATHOE TIOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUupoaHON cpelie, BOCTpeOOBaHHbBIEC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesbHOoCTh. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTHl  COAEp)KaHUsA, KOTOpbIE CIYy>KaT OCHOBOM IS
dbopMupoBaHUsS TPEACTaBICHUA O COBPEMEHHON €CTeCTBEHHO-HAYYHOM
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHH3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COAEpX aHUs y4eOHOro Marepuaia B IpOrpamMme o
OMOJIOTUM OCYUIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alMH
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType Y4eOHOro MpeameTa
«buonorusy BbIIENEHBI CIENYIOLUE COoAepKaTeIbHbIe JIMHUU: «buomorus kak
HayKka. MeToJibl Hay4HOro no3HaHus», «Kierka kak OHojgornyeckas CUCTEMay,
«Opranusm kak Ouosornueckas cucremay, «CucreMa u MHOrooodpasue
OPraHUYECKOTO MHpPa», «IBOJIOLUSA KUBOU NPUPOIABD, «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCTH.

enp u3ydenus yueOHoro npeamera «buosiorusi» Ha 6a30BOM ypOBHE —
OBJIaJICHHE OOYYaIOIIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allMd >KUBBIX CHCTEM pa3HOr0 paHra W NpUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TW 3HAHUA JJI1 TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOU PUPOJIbI U PELICHUS PA3TMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHne 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

OCBOCHHME O00YYaIOIIMMHCS CHUCTEMbl 3HAHUI O OMOJOTMYECKUX TEOPUSX,
YUYECHMSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3axX, TMpaBWiax, CIyXallux
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHMS, CTPOEHUH, MHOroO0pa3uu u
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHMU3allMH, BbIAAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUY;

dbopMupoBaHrEe y 00y4alOIIMXCsl MO3HABATENIbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEM B MpOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISIOB, UAEH U MOAXOAOB K U3YUYEHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3alUY;

CTAaHOBJICHHE Yy OOydJarmommxcsa oO0ueil KyiabTypbl, (YHKIIMOHAJILHOM
IPAaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OICHUBATH  SIBJICHUS



OKPY’KAaIOIIEr0 MHUpAa >KMBOM NPHPOABI HAa OCHOBAaHWM 3HAHUM W OIBITA,
MOJTyYE€HHBIX TPU U3YYEHUU OHOJIOTHH;

dopMupoBaHue y OOydaloOIUXCS YMEHHH WUTIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHWM B MPAKTUYECKOM IESATEIbHOCTH YENOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOr0 OTHOIICHHS K HEW, coOMoaeHus
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BAaHU;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUW NJIS1 TOBBIIMICHUS YPOBHS
HKOJIOTMUYECKOM KYJIbTYPHI, 111 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHON KU3HU
JUISl OLIEHKH NOCJIECTBUN CBOEM AEATEIBHOCTH 110 OTHOLIEHUIO K OKPYKAIOIIEH
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpemgnero oobiiero odpazoBanusi «buonorusy, uzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YUYEOHBIM MTPEAMETOM, BXOMSIIKUM B
coCTaB NpeaMeTHOMN 00nacTh « EcTecTBeHHO-Hay4HbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyiorud Ha ©0a30BOM YPOBHE CpPEAHEro OOIIEro
obOpazoBaHust oTBoaUTCS 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JIPyTUMH €CTECTBEHHBIMH HayKamd, (GUIOCOPHEH, ITHUKON, ACTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyUHOW KapTHHBI
mupa. CucreMa OMOJIOTHYECKHUX HAYK.

Meronbl TO3HAaHUS JKUBOM MpUpOIbl (HAOIIOAEHUE, SKCIEPHUMEHT,
OMHCaHue, H3MEpeHHe, KiaccupuKalus, MOJACTUPOBAHUE, CTATHUCTUYECKAs
00paboTKa TaHHBIX ).

JeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Kompnos, [Ix. Yorcon u ®.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOo/bl TO3HAHMS )KUBOW ITPUPOIIBD).

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHE pa3IMYHBIX METOAOB IMPHU
M3YyUYEeHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YeHUsS OHOJIOTHHU.
OTnnyne KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OHocHCTEM U HX pa3HOOOpa3ue. YPOBHM OpraHU3ALMU
OMOCHCTEM:  MOJICKYJISIPHBIM, KJIETOUHBIA, TKAHEBbIA, OPTaHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
OonocdepHbIi.

JlemoHcTpanuu:

Tabmuupr u  cxeMbl: «OCHOBHBIE TIPU3HAKH JKU3HW», «YPOBHHU
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: moaesb MmoJiekysl [JHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTAB KJIETKH. XUMUYECKHUE DJIEMEHTBI: MAKPOJJIEMEHTHI,
MUKpO3JIeMEHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMU BOABI M MUHEpAJbHBIX BeleCTB B kierke. llogaepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHne 6e1KoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble M 3aMEHMMblE AMHHOKHUCIOTHI. AMHWHOKHUCIOTHBIN COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBON MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorumueckue
(GyHKUIMN OENKOB.

®depmeHTHl — Owuosornueckue kartainuszatopel. CrpoeHue GdepMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHbIL.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1e30KCUpU003a),
aucaxapuiel (caxaposa, JilakTo3a) W NoJucaxapujibl (Kpaxmani, TJIMKOTEH,
LeJUII0I103a). buonornyeckue (GyHKIMH YIIIEBOIOB.

Jlunuapl:  Tpurnuuepuabl, ¢GochoiUnuabl, cTepouasl. [ uapoduibHO-
ruipodoOHble cBoMcTBA. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJI€BOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.



Hyxkneunoseie xucmorel: JJHK n PHK. Hykneornnsr — MoHOMEpHI
HyKki1enHoBbIX kucnoT. Ctpoenne u ¢ynkuuun JAHK. Crpoenue u ¢yHKIUU
PHK. Bunet PHK. AT®: cTtpoenune u GhyHKIIHH.

[uronornuss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBUS HJel M (PAKTOB B HAyYHOM MO3HAHMUA. MeTOoAbl U3ydeHUs
KJIETKH.

Knetka kak menoctHas >kuBas cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MoniekyJsbl JJHK kak reHernueckuii ammapar,
CHCTeMa CHHTe3a Oerka.

Tunbl kiIeTOK: 3yKapuoTHYecKas W mpokapuoTuueckas. OcobGeHHOCTH
CTpOEHHSI MpOKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKaApUOTHYECKON KJIETKU. OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, YXKUBOTHOW W
IrpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux (¢yskuuu. Ilnasmatuyeckas wmemOpaHa, €€ CBOlCTBA M (PYyHKUUHU.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabsl KieTku: IIIC,
annapat [onbmxku, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIponcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble OpraHOWAbl KJIETKUA: PUOOCOMBI, KJIETOYHBIN LEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIMKY OPraHOMJ0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue apa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JleMmoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XWMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBON MPUPOIE».

Tabmuupl u cxemsl: «llepuonnueckast Tabaua XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbDy, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykinennossie kuciotel. JJHK», «Ctpoenue
MoJiekysnbl  AT®O», «CTpoeHne »>yKapHOTHYECKOW KIeTKm», «CTtpoeHue
KUBOTHOW  KIETKW», «CTpoeHne pacTUTENbHOM KIETKW», «CTpoeHue
IPOKapUOTUYECKON  KieTkn», «CTpoeHue sapa KIETKu», «YTJIEBOAb,
«JIunuaen.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJOBaHUE JUIsl MPOBEICHUS
HaAOJIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 1. «/3yueHue KaTaaUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabora Ne 2. «M3yueHue cTpoeHUS KJIETOK pPaCTEHUH,
KUBOTHBIX U OAKTEPHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax U ux
OTIMCaHUE.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa00IU3M. ACCUMUIISALINS (TIJIACTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEpreTUYecKuii 0OMEeH) — JIB€ CTOPOHBI €MHOIO IMpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHMM B NMOHUMAHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbIi. Pomib
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



dorocunte3. CperoBas u TeMHOBas ¢a3bl (Qorocunre3a. Peakuuun
doTtocunTe3a. DddexkTuBHOCTh GoTOCHHTE3a. 3HA4YeHHE (OTOCHHTE3A IS
KU3HM Ha 3emuie. BiumsHue ycnmoBui cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOocHHTe3. XEMOCUHTE3UPYIOIIe OakTepuu. 3HAYCHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BemecTB, BbIICICHUE U
AKKyMYJIMDOBaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenue u ero Buibpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunmmpoBaHue. D¢ heKTHBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuuHoro cunrteza. ['enetmueckas uHpopmamus u JHK.
Peanuzauus renernueckoid mHpopmanuu B KieTke. ['eHeTHYeCKuil KOoJ U €ro
cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTte3 PHK. Tpancmsanma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KoaupoBanume aMHUHOKHCIOT. Poub
pubocoM B OMocHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpeiTHs BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3nu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CIT1/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. lIpodunaktuka
pacnpoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JeMoHcTpanuu:

IToptpetsi: H. K. Konpnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl mutanusy, «Metadonuzmy», «MUTOXOHIPpUsY,
«JHepreTuyeckuii ooMen», «Xioporiacty, «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «leHeTnueckuit
Koq», «Bupyce», «bakrepuodarn», «CtpoeHre U KU3HEHHBIA LUK BHpyca
CII1da, 6axrepuodara», «Permmukanus JJHK».

OGopynoBaHue: MOJEIU-ANTUINKALANA «Y 1BOE€HUE JHK 51
TpaHCKpunuus», «buocunres oenka», « CTpoeHUE KIETKW», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KiIeTkd. MHTepdaza u MUTO3.
[Ipoueccrl, npoTekaromue B uHTEpdaze. Pernnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmonaHBI M TaIUIOMIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHJIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W MHIWBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Ipoueccsl, nmpoucxoasimue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUSI OpraHU3MOB: Oecnojioe u TMosioBoe. Buasl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHHMe HaJABO€, [OYKOBAaHHME OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BET€TaTUBHOE  PA3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragumu meito3a. [Iporecchl, MpoUCXOagIIMe HA CTAUIX MEHo3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. buonornueckuii cmbica u
3HAYCHHUE MENO03a.



['amerorene3 — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U SMYHUKH. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
Oco0EHHOCTH CTpOEHHUs SULEKIETOK M CcHepMaro3ouJoB. OIUIOA0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpyisiius, opranorenes. [loctambpruonansHoe pazsutue. TUmbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPAMOE, HEmpsiMoe (JIMUnHOuYHOE). BrusHue
Cpebl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOXKIAEHHbBIC
YPOJCTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaJANH Pa3BUTHSL.

JeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOZIOTBOPEHUE Y LIBETKOBBIX pACTEHHID», «BereraTuBHOe pa3MHOKEHHE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kiterounsiid ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTAJJUU OHTOT'€HE3a».

OOopynoBanue:  MHUKpPOCKON,  MuKporpenaparsl  «CriepMaTo30uibl
MJICKOITUTAIOWIETO», «SIMUeKneTka MIeKonuratomero», «KapuoknHes B
KJIETKaxX KOpellka JyKay, MarHUTHas MOJeNb-alIuIuKaus «Jlenenue KiIeTku,
mozens JIHK, monens MetadaszHoM XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHnas padora No 4. «M3ydeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pas3BuTus reHeTHKd. Poib
LUTOJIOTUM ¥ ASMOPUOJIOTUU B CTAHOBJIEHWU T€HETUKH. BKiang poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTUE TIEHETUKU. MeToAbl  T'€HETHKHU
(ruOpuI0NOTHYECKU,  IUTOTEHETUYECKUH,  MOJICKYJAPHO-TEHETUYECKU).
OcHOBHBIE TeHETUYECKHE TOHATHS. | 'eHeThuuecKkasi CHMBOJIMKA, UCIIOIb3yeMas B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHUsS  MPU3HAKOB, yCTaHOBJIEHHbIE [
Mennenem. MoHOTUOpUAHOE CKpENIMBaHUE. 3aKOH €IuHOO0Opa3us TuOpuI0B
nepBoro mnokosieHus. IlpaBuiao poMuHHpoOBaHUS. 3aKOH  pacUICTUICHHS
npu3HaKkoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO  HAaCJEJIO0BAHMS
npu3HakoB. lluToreHernueckre OCHOBBI JUTHOPHUIIHOTO  CKpPEIIUBaHUS.
AHanu3upyouee CKpEILMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUSA JJIs ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuernyieHHOe HaclienoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEOBAaHMIO TIeHOB. HapymeHue clemieHuss TE€HOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHAasi TEOpUS HACIECTBEHHOCTH. | e HETHUECKHE KapThl.

I'eneruka nona. XpoMOCOMHOE ONpEAETIEHUE M0Ja. AyTOCOMBI U MOJIOBBIE
XpoMOcoMBI. ['omMorameTHele M rereporaMmeTHble Opranu3mMbl. HacienoBanue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.



N3MeHUYHUBOCTS. Buasl  M3MEHUYMBOCTH: HEHACJIC/ICTBEHHAs WU
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepucTuka MOAU(PUKANMOHHON W3MEHYMBOCTH. BapwanmwoHHBIN psg U
BapualimoHHass kpupas. Hopma peakuum npuszHaka. KosmuecTBeHHbIE U
Ka4ueCTBCHHBIC MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

HacnencrBennas, uiaum reHOTUNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAsS
W3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
M3MEHYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kiaccudukarmuss MyTaruii:
TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacTorTa ¥ NOPUYMHBI MYyTaIUil.
MyTtarennpie (GakTopbl. 3aKOH TOMOJIOTMUECKHX PSIOB B HACICICTBEHHOMN
n3MeHunBoctu H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbI T'€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKUIA, MOJIEKYJIApHO-TeHeTUYeCKnii. COBPEMEHHOE ONpeEICHHUE
TE€HOTHUIIA: TTOJITHOTEHOMHOE CEeKBEHUPOBAHUE, FTEHOTUITMPOBAHUE, B TOM YHCIIE C
nomompio III[P-ananu3a. HacneactBeHnHble 3a00jieBaHMS YEIOBEKAa: T'CHHBIC
00J1€3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIPacoIOKEHHOCThIO, XPOMOCOMHBIE
oonesnu. Comarvueckue W TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHLMIBEL 310pOBOTO 00pa3a *KU3HHU, JUATHOCTUKU, MPO(DUIAKTUKY U JICYECHUS
reHeTH4ecKuXx Oone3Hel. MeauKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TEeHETUKU B TMPEJOTBpPAIIEHUH ¢ JICYCHUU TE€HETUYECKUX
3a001eBaHUI YelloBEeKa.

JleMmoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHUOPUIHOE  CKpEIIMBAaHWE U €r0
LUTOTEHETUYECKAs] OCHOBA», «3aKOH PACIIEIJICHUS M €ro LUTOT€HETUYEeCcKas
OCHOBa», «3aKOH 4YHUCTOTBI Tamer», «JluruOpuaHoe CKpelrBaHuE,
«lluTonornyeckue OCHOBBI  JAUTUOPUIHOTO  CKpemiuBaHus», «Meilo3y,
«B3auMopelicTBue aIeNbHBIX TEHOBY», «l €HEeTHYEeCKHWE KapThl pacTEeHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka moyia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEIUIEHHOTO ¢ TmojioM», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3sMeHIMBOCThY, «HacnenoBanue pesyc-
daktopa», «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojeau-anuiukauuu «MOHOTHOpUIHOE CKPEHIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpuaHoe ckpeuuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKON M MUKpomnpenapaTr «Jlpo3zodpuna» (Hopma, MyTaluuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y AP030(HIIBI HA TOTOBBIX MUKPOTIPETIapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKaIMOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAJIa U BAPUALMOHHON KPUBOWD.

JlabopatopHasi pabota Ne 7. « AHaU3 MyTalil y Apo30(duiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBiieHHe M aHaJM3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekiys Kak Hayka U Ipouecc. 3apoxkKACHUE CENEKIUN U IOMECTUKALIHSL.
Yuenne H. WM. BaBunoBa 0 1EHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJbTYPHBIX pacTeHuid. LIeHTphl IpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJIa, IITAMM.

CoBpeMeHHbIE METObI CeNEeKINH. MacCOBBIN U MHAWBUTYJIbHBIN OTOOPHI
B CEJIEKIIMM PACTEHHMI M >KMBOTHBIX. OLEHKa 3KCTEpbepa. bin3kopoacTBeHHOE
cKkpeuiuBanue — MHOpuUAWHT. Yucrtas nuHUsA. CKpelIMBAHHE YUCTBIX JUHUM.
['eteposuc, ninu rubpuanas cuna. HepoactBeHHoe ckpelnuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJyYEHNUE MOJUIUIOUAOB. [[OCTHXKEHUs CENeKUMH PACTEHHM, >XKUBOTHBIX M
MHKPOOPTraHU3MOB.

buorexHomorus Kak oTpaciib MpOU3BOJACTBA. |'€eHHas MHXKeHepus. DTamnbl
co3ganusi pexkomOunantHod JIHK wm TpaHcrennbix opranumsmoB. Kierounas
nHKeHepus. Krnertounesle  KynbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pacrennii. KIilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYecKne M 3tuyeckue mnpoodsnemsl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS U MHOrooOpasus
KYJbTYpPHBIX pacTteHuii», «llopompl aomamHuX KHBOTHBIX», «CopTta
KYJBTYPHBIX pacTeHuil», «OTnanénHas rubpunuzanus», «PaboTel akageMuka
M. @. UBanoBay, «Ilomumionausy, «O0beKTH OMOTEXHOJIOTHIY, «KileTouHbIe
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOAOB JUKUX (opM U
KYJBTYpPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0391iCTBEHHbIE PACTEHUSY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenst « OCHOBHBIE METOAbl M JTOCTMIKEHHSI CENEKIHMH PACTEHUN M
KUBOTHBIX  (Ha  CEJIGKIMOHHYI  CTaHLUUIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO35SMCTBO, JabOOpPaTOpHUIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIOHHAA OHMOJIOTHS.

[IpennochulkM BO3HUKHOBEHUS SBOJIIOIMOHHOM TEOpPUH. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOMIONMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CsugerenscTBa »BOMIOUMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MaJCOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOIOTMYECKHE: CXOJICTBA M Pas3nyMsi dMOPHUOHOB pa3HbIX BHUJIOB
I03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTHUYHBIE, aHAJIOTUYHBIE,
pYJIUMEHTapHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJACTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHUX IyTEH Yy BCEX
OpPraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpennoceulku BO3HMKHOBEHUS
JnapBUHM3Ma. J[BIKYyIIME CHMJIBI 3BOJIIOLMU BUAOB 1O JlapBuHy (M30bITOYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHUYUBOCTb, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTI) u €€ OCHOBHBIE MOJIOKECHHUS.

MuxkposBomonus. [lomynsuus kak eAuHUIA BUAA U 3BOJIOLIHMH.

JIBrkytue cuiibl ((hakTOpbl) SBOIIOLMH BUIOB B IpUpojie. MyTalluOHHBIN
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymnsiiimoHHbIE BONHBI U Apeid
reHoB. M3ossnusa u murpanusi.

EctectBennblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPTaHW3MOB KaK pe3yibTaT 3BoJonuu. [Ipumepsl
MPUCTIOCOOICHNN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHblIE (POpPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomorus. Dopmel  3BoIONMU:  PUIIETHYECKAs, JUBEpreHTHa,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[Ipoucxoxnenue oT HEeCIMEeINaTN3UPOBAHHBIX MPEKOB.
[Iporpeccupytoiias cnenyanu3anus. AJanTUBHAsS pagdalusl.
JleMmoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl OOpbOBI 32
cymectBoBanue», «EctecTBeHHbIi  oTOOpP», «MHOroobpasue  COpTOB
pacTeHui, «MHuoroob6paszue opoJ YKUBOTHBIX), «Tommynsiammy,
«MyTarmoHHas U3MEHYUBOCThY, «ApoMopdossly, «nuoanantamumny, «O01mast
neresepauus», «JBwxymmue cuibl 3Bomouun», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3mMoBy, «l'eorpaduyeckoe BUI000pPA30BaAHUEY,
«IKOJOTMYECKOE BU000PA30OBAHUEY.

O6opynoBaHKe: KOJJIEKIHS HACEKOMBIX C Pa3IM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJOB U ceMsiH, KoJuieKuus «lIprumepbl 3alUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETh
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra mupa, KoJUieKUHs «DOpMbI COXPAHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mopenb ammukanus «llepexpéct
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3Butue HacekoMoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTauuu GOpMbI KPbLILEB U
OKpAacKu Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHEeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUSA O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHUS >KM3HM Ha 3emJje: aOuOoreHe3 W MaHCIEepMUA. XUMUYECKas
ABOIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKHUX.
OKCINEPUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW HBomtounu. HavanbHbie
aTanbl Ouosiormdeckor sposoruu. ['munoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYpP U BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie KIeTKU U uX
3BOJIOLMS. POPMHUPOBAHME OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas spa u €€ mepuUOAbl: KEMOPHUIICKHIA,
OPJOBUKCKUH, CUILypUHCKHUH, JEBOHCKHH, KAMCHHOYTOJIbHBIH, IICPMCKHIA.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, MEITIOBOM.

KaitHo30iickass 3pa M €€ MepuoAbl: MAJECOr€HOBbIM, HEOTrE€HOBBI,
AHTPOITOT€HOBBIN.

XapakTepucTrKa KJIuMaTa U T€0J0rH4ecKux npoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMUA PACTUTENIBHOTO U JKUBOTHOTO MHUpa. ApomMopdo3bl Yy pacTeHUl u
AKUBOTHBIX. [losIBlIEHME, paclBET M BEIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)k€Hue 3BOJOUUHA. OCHOBHbBIE
CUCTEMATUYECKHE TPYIIBI OPraHU3MOB.

OBONIONMSL  4YEJOBEKa.  AHTpPONOJIOTMS  Kak  Hayka.  Pa3Butue
MPEACTABICHUM O  IPOUCXOXKIECHUM  YeJoBeKa. MeToapl  U3y4YeHHs
anTporioree3a. (CxoactBa W pa3auuMsl  4YeJlOBEKAa UM JKUBOTHBIX.
CucreMaTHuecKoe MOJIOKEHUE YETTOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI o00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek ymensii, YenoBek mnpsMoxoasuuid, YeloBEeK HEaHAEPTAIbCKUM,
Uenoek pasyMmHblid. Haxogku MCKOMAaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHMS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYIUsl.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIAHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBATOpUaAlbHAs), MOHTOJIOU IHAS
(a3uarcko-aMepukaHnckasi). UYepTbl NOpUCTIOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX pac K yCIOBUSAM CYUIECTBOBaHUSA. EAMHCTBO YelOBEUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. K. Onapun, C. Mumnep, I'. IOpn, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3saukHoBeHne COJIHEUHOM CHCTEMED», «Pa3Butne
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKUBOTHas KIEeTKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEeHHasi CUCTEMa OPraHUYEeCKOr0 MHUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHHUS YEJOBEKAa U UYEJTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJIOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 YeJIOBEKaY, «JlpeBHenmme moam», «pesane moau», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeyecKkrue paco».

O6GopynoBanue: wmysspbku — «lIpoucxoxkaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICNKU WU
U300paKEHUS KaMEHHBIX OpYAM NMEepBOOBITHOrO 4esioBeKa (KaMHHU-YOMIEPHI,
pyowmia, ckpebia), TeoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTEHUI».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «M3yueHue nckomaeMbIX OCTaTKOB PacTEHUMN
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi « IBOJIOLUS OPraHUYECKOTo MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. OpranusMbl U OKpPY:Ka0LIas cpeaa.

DKoJNorus Kak Hayka. 3aJadyd W pa3leiabl  J3KOJOrMu. MeTonbl
AKOJIOTMYECKUX HCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpensl oOUTaHHSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIHAs, [TIOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue ¢aktopsl. Kiaccudukanusi 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTEeHHbIC. J[eHCTBHME HSKOIOTHMUYECKUX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue bakTopsI: CBET, TeMIlepaTypa, BJIQXKHOCTb.
®dortonepuonusm. [lpucmnocobieHns OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX
¢daktopoB. buosornueckre puTMEI.

buotnueckne  Qaxtopel. Bumgel  OMoTMuecKMX ~— B3aMMOJCWCTBHUU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoNepamus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHCanu3M, HEUTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPTaHU3MOB B IMIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHKU MOMyJsiui. (OCHOBHBIE IOKA3aTENH
MONYJISILUUA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YuCIEHHOCTH MOIYJISIIUN U €€ perysius.

JeMoHcTpanuu:

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

Tabmuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emun», «Cpeapsl 0OuTaHus
opranusMoBy», «®ortonepuoansm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHDY30puu-Ty Penbkny, «IIumieBbie nenm».

JlabopaTopHbie U NpaKkTHYECKHE PA0OThI:

Jlaboparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTaAHUS.

Jlabopatopuass pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJSILMA Pa3HbBIX
BHJIOB PACTCHUIN.

Tema 4. Coo01mecTBa M IK0JIOIH4YECKHE CUCTEMBbI.

Coo06miecTBO Opranu3MoB — OuoreH03. CTpyKTypbl OMOLIEHO3a: BUAOBAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
OMOILIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCUCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemecTB M TOTOK BSHEPrUM B
skocucreMe. Tpodpuueckue (MUIIEBbIE) YPOBHU 3KOocHCcTeMbl. [IHileBbie ienu u
cetd. OCHOBHBIE TIOKa3aTeld DKOCUCTEMBbI: OuoMacca, MPOAYKIIMS.
DKOJIOTUYECKHE MUPAMUJIbL: TPOIYKIMHU, YUCICHHOCTH, OMomacchl. CBoiCTBa
HKOCUCTEM: YCTOMUYMBOCTh, CAMOPEryYJIsALUs, pa3BuThe. CyKIeccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jleca.

AHTpONOTeHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak daktop ycToumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6uochepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHOM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBecMEe M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotbl BemectTB M OHOr€OXMMHUYECKHE LHKIBI HJIEMEHTOB
(yranepona, azora). 3oHanbHOCTH OMochephl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectBO B Omochepe 3emnn. AHTPONOTeHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyuiectBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHOBa
pPalMOHAIIBHOIO YNPABICHUS NPUPOAHBIMH PECYPCAMU M HMX HCIOJIb30BAHHE.
JlocTuxkeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHcTpanum:

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

Tabmuupl u cxeMmsl: «lIumeseie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnrpie coobmectBay, «llenmn nutanusy, «IKOIOTHUECKAS MHUPAMHUIAY,
«buochepa u denmoBex», «IKOCHUCTEMa IMIUPOKOJIUCTBEHHOTO  JIiEcay,
«JKOCHUCTEMA XBOMHOIrO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLIEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUSA Ha MNPUPOAY», «BaxHenmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#Ias
coctaBisitomiasi  Ouocdepol», «PDakTopbl Jerpajauud MnouBy», «llapHUKOBBIM
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUsT Ouocdepnny, «OOmmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN
sKpaH ouocdepsd», «KpyroBopot yriepoaa B buocheper», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: MoeNb-anIIMKauus « TUnuyHbie OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», Kojuiekuuu — «buonenody», «Bpeautenu
BAKHEUIIUX CEIbCKOXO3SMCTBEHHBIX KYyJNbTYp», TrepOdapud H  KOJUIEKIUU
pPacTeHMI U KMBOTHBIX, MIPUHAJJICKAIIUE K PAa3HBIM 3KOJOTHYECKUM Tpymnam
onHoro Buma, KpacHas kHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBbIX BUJIOB pacTeHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHMS K pe3yibTaTaMm
OCBOCHMS OOYyYaroIMMHCS TMPOrpaMM CperHero oOmero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUHOCTHBIX pe3yJabTaTOB OCBOCHUS mpeamera «buonorus»
BBIZICJICHBl  CJIEAYIOIIME  COCTaBIAIOIIME:  OCO3HAaHHE  OOyYarOIIMMUCS
POCCHICKOM TPaXJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbBHOCTU M CaMOONPEACIICHUIO, HAIMYUE MOTHBALMK K OOYYEHUIO
OMoJIOTHH, 1IeJICHANPABICHHOE PAa3BUTHUE BHYTPEHHUX YOCKICHUIN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEHW W HUCTOPUYECKUX TPAAULIUNA Pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CIHOCOOHOCTh OOyYaroIIuXcs
PYKOBOJACTBOBAaTbCSI B CBOCU  JEATEIBHOCTH  IEHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMHM, MPUCYIIMMHU CHUCTEME OHOJOTMYECKOro oOpa3oBaHUs, HATUYUE
AKOJIOTMYECKOTO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LIE€JIU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE PE3YJIbTaThl OCBOCHUS MpeaAMETa « bHOIOTUSD TOCTUTAIOTCS
B €JIMHCTBE Yy4YeOHOW U BOCHUTATEIBLHON JEATEBHOCTU B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHM  COLUOKYJIbTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpaBWIaAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  NpolLeccaM  CcaMOMO3HaHUS,
CaMOBOCITUTaHUSA U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULINU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY Tpylaa M
CTapiieMy TIOKOJICHHIO, B3aUMHOTO YBaXKCHHS, OEPEKHOr0 OTHONIIECHUS K
KyJbTYPHOMY HAaCI€IUWI0 W TPagulUsIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccutickon @enepanuu, Npupoae U OKPYKAIOIIEH cpeae.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CHOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIHUEH JIMYHOCTH,
CUCTEMOU ILEHHOCTHBIX OpHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIecTBa,
paclipeHre >KU3HEHHOIO OMNbITa W ONbITa JEATEIbHOCTH B MPOILIECCe
peain3alii OCHOBHBIX HAMNPAaBICHUN BOCIUTATEIBHON NEATEIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKON  TMO3MIIMK  OOydaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOT0 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB W OO0S3aHHOCTEH, YBaKE€HUE
3aKOHAa M MPaBOMOPSIIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW [JEATEIBHOCTU MPU CO3MaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;



YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMHU
Y COIMAJIbHBIM TOJI0KECHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOILIECCE COBMECTHOI'O BBIMIOIHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOU rpaXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH MEPEN
PonuHol, ropmocty 3a cBOM Kpau, CBOO PoauHy, CBOM SA3BIK U KYJbTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICHUE K TMPUPOJHOMY HACIEAUI0O U MaMsTHUKAM
MPpUPOIBI, TOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XKeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIOCOOHOCTH OIIEHUBAThH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSM, CO3JaHUI0O CEMbHM Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

IIOHUMAHUE HMOILMOHAIBHOTO BO3JAEUCTBUS KUBOM MPUPOABI U €€
IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH,

5) ¢pu3nyeckoro BocnuTaHus, (POPMUPOBAHUSA KYJILTYPbI 310POBbS U
IMOILMOHAJILHOTO 0JIaronoJyums:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH WM OTAbIXa, peryispHas Quznueckas
aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPHU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMaHUE LEHHOCTU TMpPaBUJl HHJMBHUIYAIbHOTO W KOJJIEKTUBHOTO
0e30macHOr0 TMOBEJAECHUS B CUTyalUsiX, YTPOKAIOIIMX 3J0POBBIO U KU3HU
JIIOJIEH;

OCO3HaHWE  TMOCJIEJICTBUA M  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpe0OieHus aKoroJisi, HAPKOTHKOB, KypeHHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;



FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENILHO BBITIOIHATH TaKylO JEATEIbHOCTD;

WHTEpPEC K pasnudyHbiM cdepaMm npodheCCHOHATBHOU eATeTLHOCTH,
YMEHHE COBEPINATh OCO3HAHHBIN BRIOODP OyayIeit mpodeccun u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHNS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTUYECKOM KYJIBTYpPhl: NMPUOOPETEHUE OIbITA
IJAHUPOBAHMSI TIOCTYNKOB M OILIEHKU HMX BO3MOXHBIX TIOCJIEACTBUN JJIst
OKPYXKaroLIEen Cpebl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed UX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YyUYEHUU OHOJIOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJNIIOZIEHNE TIpaBWJI TOBEJICHUS B  MOPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHME PABHOBECHUS B JKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKpPYKAIOIIEH
MIPUPOJIHON Cpesie, YMEHUE MPOTHO3UPOBATh HEOJArOMPUsITHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIAT UX;

HaJIMYUe PAa3BUTOTO  HSKOJOTMYECKOTO0  MBIIUICHUS, JKOJIOTHYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKONW HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIUATBLHOMN
MpPaKkTUKE, TOTOBHOCTM K YyYacCTHUIO B MPAKTUYECKOM  JIESITEIHHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHHWE crhenu@ukr OUOJOTUM KaK HAayKH, OCO3HaHUsS €€ pojlu B
dbopMUPOBAHUU PAIUOHATIBHOIO HAYYHOT'O MBIIUICHUS, CO3/IaHUH IIEJIOCTHOTO
peACTaBiIeHUus] 00 OKPYKaIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUM ISl COBPEMEHHOMN ITUBUIIA3AINN:
obOecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ATbHBIX IKOJIOTHYECKUX MPOoOIeM
U obecrieueHHs] Tmiepexofa K YCTOWYMBOMY Pa3BUTHIO, PaIlMOHATILHOMY
UCIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTMYECKHX 3HAaHUM B UEJAX
NOBBIIIEHUA OOIIEH KYJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak



COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TPaMOTHOCTH  OOyYarolmuxcs,
dopMupyemoii mpu u3yuyeHuH ONOJIOTUH;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEr0 MUpPA U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHHUE JeslaTh 00OCHOBAaHHBIC 3aKIIOYEHHUS HAa OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIINXCSI TAHHBIX C LIEJIbIO OTYUYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Npo0JIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LICHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBIIATh
IIPOEKTHYIO M UCCIEN0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJibTaTbl ~ OCBOEHUS ~ Y4eOHOro  IpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMbIE s (OPMHUPOBAHMS MHPOBO33PEHHUS
0o0yYarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KAapTUHBI MUpa U CIELHUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (BEIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAY4YHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT W JpYruX),  yHHUBEpCalbHble  y4eOHble  JCUCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PETYJIATHUBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATBHOM I'PaMOTHOCTH M COLMAIBHON KOMIIETEHLUU
0o0y4arommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHMS W  YHHBEPCAJIbHbBIE
y4eOHbI€ ICMCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalu3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMUECKHX TMOHATUH (BBIIEIATh WX XapaKTepHbIE MPU3HAKH,
yCTaHABJIMBATb CBSI3U C IPYTUMU TOHSATHUSIMHU );

OMpeNeNsaTh LeNn NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JAESATENbHOCTH C TMOCTABICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHSATUS IS OObsICHEHUS (DAKTOB H
SIBJICHUW KUBOM TIPUPOIbI;

CTPOUTH JIOTMYECKUE pACCYX ACHUS (MHIYKTUBHbBIC, IEIyKTUBHbBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUMUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIbI M 3aKJIFOUCHNUS;



MPUMEHSATh  CXEMHO-MOJICTIbHBIE ~ CPEIACTBA Il TPEACTABICHHS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWHA B M3yYaeMbIX OMOJOTHYECKUX OOBEKTaX,
a TaKKe TMPOTHUBOPEUMH PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUATBHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCSATEIBHOCTH, OICHUBATh COOTBETCTBHE
PE3yIBTATOB MEJISIM, OIIECHUBATh PUCKHU MTOCIICICTBUIA IEATCTLHOCTH;

KOOPJIMHUPOBATh M BBIMOJTHATH pPabOTy B  YCIOBHUSX pEajJbHOTO,
BUPTYQJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEaTUBHOE MBINICHUE TIPY PEIICHUH )KHU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe MCCJIeI0BATEIbLCKHE eHCTBHUSI:

BIIQZICTh  HaBBIKAMU  Y4YCOHO-MCCIEAOBATEILCKOM W MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTHYECKHUX
3a/1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

WCITOJIB30BaTh PA3IUYHBIC BHUABI JEATCILHOCTH TIO IOJYyYEHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO W MPUMEHEHUI0 B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupoBaTE  HAYYHBIA  THN  MBIIIICHUS,  BIAJAETh  HAYIHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH IMOHATUSIMH H METOJAMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEATETbHOCTH U KU3HCHHBIX CUTYaIlUsX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBATh 3aaady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUS, HaXOIUTh apTyMEHTHI ISl JOKa3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUHN PEIIICHHUS,

aHAJM3UPOBATh TIOJYYCHHBIE B XOJIC PEIICHHS 3aJa4dl pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHCHHC B
HOBBIX yCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIIATH IEJICHANPABICHHBIN MTOUCK MepeHOCca CPEJICTB U CITOCOO0B
NEeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEePEHOCHUTh 3HAHUS B MO3HABATEIBLHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTHHAIBHBIE TTOIXO0/IBI U PEIICHHUS,
CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPHUCHTHUPOBATLCA B PA3IMYHBIX HMCTOYHWUKAX HHPOpMAIUA (TEKCTE
y4eOHOTO MOCOOMs, HAy4YHO-TIOMYJSIPHOM  JuTeparype, OHOIOTHYECKUX
CIIOBapsX W CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE),
aHAJM3UPOBaTh HMH(MOPMAIIUIO PaA3IMYHBIX BHUAOB W (OPM TIPEACTABICHHS,
KPUTHYCCKU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPECUYHUBOCTb;

(GbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUIHBIC METOBI IPU TTOUCKE U
oTObope Ouojoruueckorl HWHQpOpMAaIMK, HEOOXOAUMOM ISl  BBITIOJHEHUS
y4eOHBIX 3aJ1a4;

npuoOpeTaTh OMBIT MCIOJIB30BaHUs HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy TpeAcCTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUarpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAyYHBIM $3bIK B KauecTBE CpeACTBa Npu padore ¢
Oounonoruueckord HHPOpPMAIUEH: TNPUMEHSITh XUMHUYECKHE, (U3HUECKUe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
HCIIOJIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAIIMOHHON 06€30M1aCHOCTH JTUYHOCTH.

OBiageHne YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU A€ CTBUAMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAallMd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JUAJOTe WM IJUCKYCCHM IO CYIIECTBY OOCYXIaeMOW TEMBI
(yMeHue 3amaBaTh BOIMPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCUTEIHHO
BBITIOJTHEHUSI TIPE/JIaraeMoy 3a/1a4u, YYUTHIBATh HHTEPECH U COTJIACOBAHHOCTH
MO3UINH IPYTHX YYaCTHUKOB IHUAJIOTa WU AUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpeACTBa OOIICHHS, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHS KOH(IMKTHBIX CUTYaIluH,
YMETh CMSIT4aTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3JIMYHBIMH CTIOCO0aMu OOIICHHS ¥ B3aUMOICHCTBUS, TOHUMATD
HAMEPEeHUs JAPYyTUX JIOJEH, TMPOSBIATh YBAXKHUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHsSI C MCIIOJb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs eI TeJIbHOCTh:

MOHMMATh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUAYATbHOH palbOTBl TP  PEIICHUH OWOJOTHYECKOH  MpOOIEeMBI,
000CHOBBIBaTh HEO0OXOAUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX ACHCTBHI C yd4éTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIE€HA KOJIEKTUBA;

OPUHUMATH €M COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJAVMHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pactpeneNniaTh poid C Yy46TOM MHEHUH YYaCTHHKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJaJa M KaXIAOT0 YYaCTHHKA KOMAaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npearaTh HOBBIE TPOEKTHI, OIICHWBATh HJEHW C TIO3UIIMH HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHHWE B Pa3IMYHBIX
CUTYAaIIUsX, TPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

OgiaieHHe YHUBEPCAJbHBIMHU PErysiTHBHBIMH 1€CTBUSAMM:

1) camoopraHnu3anusi:

UCIIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBIABICHMSI IPOOJEM M HX
pELIECHNUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LIEJEBBIE M CMBICIOBBIE
YCTaHOBKH B CBOUX JIEUCTBUAX U MOCTYNKaX [0 OTHOILIEHUIO K )KUBOM NPUPOJIE,
CBOEMY 3JI0POBBIO U 37J0POBBIO OKPYKAIOILIUX;



CaMOCTOATENIbHO  OCYIIECTBIISATH  IMO3HABATENIBHYIO  J€ATEIbHOCTD,
BBISBJISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B
00pa30BaTENbHOMN IEATEIHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEHICHUs MpoOJeMbl C YYETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmiipsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATbH MPUOOPETEHHBI OTIBIT;

CIOoCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHHUIO LIMPOKOW SPYAMIIMHU B
pa3HbIX O0JIACTSIX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU II03HABATEIbHON pediaeKcur KaK OCO3HAHMS
COBEPILAEMbIX JIEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBhl JIPYTrUX NpPHU aHaJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTBHl JAPYTUX NpPHU aHaU3€ pe3yJbTaToOB
NEeSATENbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOUAIOT creuuduueckue aias ydeOHOTro IpenMera
«buonorus» HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHUIO,
UHTEpNpEeTalud ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIbBI ACATEIBHOCTH TIO
MOJIy4YEHUI0 HOBOI'O 3HAHMS U NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTyalllsX, a TakK€ B pPEaJbHbIX XW3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPEICTABIEHBI M0 roAam
00yueHus.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 10
Knacce NOJKHBI OTPaXaTh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTe€ M pOJU OHUOJIOTMH B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHOU KapTUHBI MUPa U HAy4YHOI'O MHUPOBO33PEHUSA, O BKIAJEC
POCCHUHCKHX M 3apyO€XHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOIHH,
(PyHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELICHMs] )KU3HEHHBIX 3a71ay;



YMEHUE pacCKpbIBaTh COAECPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), TOMEOCTa3 (CaMOpETyJslus), YpOBHEBas OpraHu3alusi KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpuHU (KIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJspHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJIEHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOEHUE
Y OMMCAaHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJIBHJKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX
PE3yIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIe1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHS, WHIMBHIYaJbHOTO pPAa3BUTHA OpraHus3Ma
(oHTOTEHER);

YMEHHUE MPUMEHSTD MOTYUYEHHbIE 3HaHUA 11 O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHS TPAKTUUECKUX PELIEHUM B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: O€30MacCHOCTH CBOErO 30POBbS M 310POBbS
OKPYKAaIOIIUX JIOJEH, COOJIOJEHUsS HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpogHOMN cpese, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTHUN MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pelllaTh 3JIEMEHTapHbleé TE€HETHYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIeJOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JJIs IPEACKA3aHUs HACJIEI0BAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH J1a00OpaTOpHbIE U MpaKkTUYeCKue padoThl, COOIIOAATD
npaBuiia npu padboTe ¢ y4eOHbIM U 1a00paTOPHBIM 000pPYAOBAHHUEM;

yMEHUE KPUTHUYECKU OLEHMBaTh M MHTEPIPETHUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO COJEpPXAHUsS, BKIIOUYAIOIIYIO I[ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAY4YHO-
NOMyJISIPHbIE MAaTEepUaibl), ITUYECKUE aCIIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJOTUU, METUIIMHE, OUOTEXHOJIOTUH;

yMEHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mass Ouojornueckyro HHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOTO nipenmMera «buonorus» ¢ 11
Klacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTe€ M pOJu OHUOJIOTMH B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJAC
POCCHUHCKHX M 3apyO€XHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOIHH,
(PyHKIIMOHAJIBHON I'PAaMOTHOCTH Y€JI0BEKa JUIsl PELIEHMs] )KU3HEHHBIX 3a71ay;



yYMEHHE PAaCKpbIBaTh COJEpKaHnEe OMOJOTHYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMyJIAlUsA, TEHOMOHA, OBONIONMS, JBWXKYIIUE CHIbI (PaKTOphI)
ABOJIIOLUH, IPUCTIOCOOTICHHOCTh OpraHU3MOB, BHUJI000pa30BaHuE,
AKOJIOTHYECKUe (PaKTOPBI, IKOCHUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

YMEHUE H3J1araTb OMOJIOTMYECKUE TEeOopuu (3BONIOLMOHHAs Teopus Y.
JlapBuHA, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactsa K. M. Bapa, yepenoBanus TiiaBHBIX HalpaBICHUA U
nyteit sBomonu A. H. CeBeprioBa, yuenusi o 6mocdepe B. . Bepuaackoro),
OTIPEIETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIaJIeTh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOII0IeHIE
Y OTMHCaHUe )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHHIA, OpTaHU3aIlHs U IPOBEICHNE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHE THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCICAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOJyYEeHHBIX
PE3yNIbTAaTOB, NCIOIB30BAHHBIX HAYYHBIX MOHITHHA, TEOPHI U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TOJTYUYEHHBIX PE3yIbTATOB;

YMEHHE BBIICNIATHh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoIeHO30B M 3KOCUCTEM, OCOOEHHOCTH NPOLECCOB: HACIEACTBEHHON
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3MBbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHWH B JKOCHCTEMaX CBOEM MECTHOCTH, KPYroBOPOTa
BEILIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Ouocdepe;

yMEHHE MPUMEHATH TOTyUeHHbIC 3HAHUSA U OOBSICHEHUST OMOIOTUIECKIX
IIPOLIECCOB U SIBJIEHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOErO 370POBbSI U 370POBBS
OKPYXKaIOIIUX JIOJEH, COOJIOJEHUsS HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpogHOMN cpeje, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh »3JIEMEHTapHble OHOJIOTMYECKHE 3a7auyH, COCTaBIAThH
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMaX (LU MUTaHus);

YMEHUE BBIMOJIHATH J1a00OpaTOpHBbIE U MpaKkTUYeCKue padoThl, COOIIOAATD
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO COJEPAHUsS, BKIIOUAIOIIYIO I[ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOM HMHQOpMAIMK, HAy4YHO-
NOMyJISIpHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOATBHBIE HIKOJIOTHUYECKUE
po0OJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYTO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBCHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000mass Ouojornueckyro HHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIHI amnmapar OMOIOoTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumenoBanue KounyecTBO 4acoB
DJIeKTpOHHbIe (LM (pPOoBbIE)
n/ pa3jiejioB U TEM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n MporpaMmMabl padoThI padoThI
bu6mmorexa [IOK
1 bronorus xax Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble cUCTEMBI U UX 1 bu6mmorexa [IOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U g 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo0.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PazmHoxeHue u
5 e —— 5 1 bubmuorexa [JOK
FIHBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHUYUBOCTh 8 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
CIEPBHOC BpeMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB I10 [TPOTPAMME




11 KJIACC

HauMeHoBaHue KoauyecTBO yacos
Ne DJIeKTpOoHHbIe (LM (poBbIE)
Pa3iejioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
Omoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHME 1
2 a3BUTHE KU3HU 9 0.5 bubmorexa LHOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emuie
Opranusmsl U
3 OKDVAKAIOLIAS 5 1 bubmuoreka [JOK
Py B https://m.edsoo.ru/7f41cc74
cpena
CooOmiectBa u
4 9KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [JOK
5 P
C3CPBHOC BPEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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10 A KJIACC

ID 3451479 Illarunsin Mapuna Ajib0epTOBHA

KoanuyecTBo 4acosB

Ne p Hara 3
JIEKTPOHHBIE N (PpPOBbIE
n/ Tema ypoka Bce Korrrpo palTiie U3y4eH P unpp
JIbHbIE CKHe st o0pa3oBaTe/ibHbIE PecypChl
n ro
padoThI padoTbI
bubmnoreka IIOK
buonorus B cucreme Hayk 1 03.09 https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTuueckas padora Ne 1 «Vcnonp3oBanue 1 05 10.09 bubnmnorexka HOK
Pa3JIMYHBbIX METOAOB IIPY U3YUYEHUHU ' ' https://m.edsoo.ru/863e6122
OMOJIOTrMYECKUX O0OBEKTOBY
buonornueckue cuCTeMBI, IPOLIECCH U UX 1 17.09 bubnmnoreka [JOK
U3yuYeHue ' https://m.eds00.ru/863e6564
XUMHYECKUI COCTaB KJIETKU. Boma u 1 24.09 bu6nuorexa [IOK
MHUHEpAJIBLHBIE COJH ' https://m.eds00.ru/863e674e
bu6nuorexa [IOK
benku. CoctaB u cTpoeHue 0eaKoB 01.10
P 1 https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE KaTaTu3aTOPbI.
JlabopaTtopHas padota Ne 1 «M3yuenune 1 0.5 8.10 bubnmnorexa [JOK
KaTaJUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha ' ' https://m.edso0.ru/863e6b72
MIpUMeEpe aMIJIa3bl WA KaTalla3bl)»
b K
Vraesonasl. JInmmaer 1 15.10 nbmmotexa L0

https://m.eds00.ru/863e6870



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

bubnunorexa LIOK

8 H .ATO 22.10
YIJICHHOBRIC KHCTOTE! https://m.edso0o.ru/863e6d5c

9 Hcropus u metoapl n3ydeHnus kietku. Kierounas 05.11 bubmmoreka [JOK
Teopus ' https://m.edso0.ru/863e6e88

10 Knerka kak nienocrHas )uBasi cucrema 12.11
CrpoeHue 3yKapruoTHUYECKON KIIETKH.

JlaboparopHast pabota Ne 2 «3yueHue crpoeHUs bubnmnoreka [HOK

11 KJIETOK PAaCTE€HUH, )KUBOTHBIX, TPHOOB U OaKTepuii 0.5 19.11 https://m.eds00.ru/863e6ff0
10, MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENapaTax https://m.edsoo.ru/863e716c
Y UX OTIICAHUE)

bubmnoreka IIOK
12 006 0 26.11
MCH BCLLECTS MM METADOIHEM https://m.eds00.ru/863e766¢
bubmnoreka IIOK

13 D . X 03.12

OTOCHHTES. ACMOCHITTES https://m.edso00.ru/863e7c98
bu6nuorexa [IOK

14 2 i 00 10.12

HOPTETHRCCIAL ObMeH https://m.edsoo.ru/863e7aae
JKv3HEeHHBI UK KIeTKU. J[eTeHne KIeTKH.

15 Murtos. JlabopatopHnas paborta Ne 3 «Habmonenue 05 1712 bubnmnoreka [JOK
MHTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha ' ' https://m.edso0o.ru/863e7dc4
TOTOBBIX MUKpPOITpETapaTax»»

bu6nuorexa [IOK
16 buocuntes 6enka. Pea a Oro CHUHTE3a 24.12
HOCHHT e FHI MATPURHOTO CHitT https://m.eds00.ru/863e796e
but6mmorekxa [IOK
17 T —0 0 14.01
patcIBIA HOCHHTES beta https://m.eds00.ru/863e796e
18 Hexnerounslie ¢popMbl )KU3HU — BUPYCHI 21.01 bubmorexa [JOK

https://m.eds00.ru/863e7540



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubnunorexa LIOK

19 ®opMBbI pa3MHOXKEHHS OPTaHU3MOB 28.01 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nunorexa LIOK

20 Meii 04.02

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnogorBopenue. Jlaboparopnas padborta Ne 4 0.5 11.02 bubnmoreka [JOK
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX ' ' https://m.eds00.ru/863e81b6
MHUKpOTpenaparax»

bubmnoreka IIOK
22 n 18.02
FUMBILYSIBHOC PASBHIHE OPTAHHIMOn https://m.eds00.ru/863e8436

93 I'eneTnka — HayKa O HaCJI€ACTBEHHOCTH U 25 02 bubnmnorexka HOK
M3MEHYUBOCTH ' https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEI0BAHMS IPU3HAKOB. 4.03 bubmuoreka [IOK
MonorubpuaHoe CKpeluBaHue ' https://m.eds00.ru/863e8878

o5 JurnbpuHoe ckperyBaHue. 3aKOH HE3aBUCUMOI0 11.03 bubmuoreka [JOK
HACIIEJOBAHMS IIPU3HAKOB ' https://m.eds00.ru/863e89a4
CuernieHHOE HacleA0BaHUE IPU3HAKOB.

JlabopaTtopHas padota Ne 5 «M3yuenue

26 €3yJIBTATOB MOHOTHOPHUIHOTO U JUTHOPHUIHOTO 0.5 18.03 bubmorexa LIOK
besy P P ' ' https://m.eds00.ru/863e8c60
CKpeIIUBaHUs Y APO030(HIIbI Ha TOTOBBIX
MUKpOTpenaparax»

97 I'enetnka moma. HacnegoBanue nmpu3HakoB, 25 03 bubnmnoreka [JOK
CIIETIJIEHHBIX C MTOJIOM ' https://m.eds00.ru/863e8c60

08 N3menunBocTh. HenacnencrseHHass “3MEHUUBOCTb. 0.5 08.04 bubnmnorexa [JOK

JlabopaTtopHas padota Ne 6. U3yuenue

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



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

MOJU(UKATMOHHONH H3MEHYHMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTIO PsiZia U BAPUALIMOHHON KPUBOW»

HacnencrBennast usmeHunBocTb. JlaboparopHas

N but6mmoreka [IOK
29 0 Ne 7. «A 15.04
pabota «Amais Myraupit y Aposoguust Ha . 05 https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOITpEINapaTax»
30 I'eHeTHKa yemoBeka 1 22.04 bubmmorexa TIOK
https://m.edso0.ru/863e8d78
PesepBHEIil ypok. O000IICHHE 11O TEME
31 «HacnencTBeHHOCTh U H3MCHUYHUBOCTD 1 29.04
OpPraHu3MOBY
bubmnoreka IIOK
32 Cene aK Ha 6.05
FICKILA Rax Hayka ¥ Hpotiece 1 https://m.eds00.ru/863e9214
33 MeTo/1bl M JOCTUKEHUSI CEIEKIIMU PACTEHUN U 1 13.05 bubmuorexa [IOK
’KUBOTHBIX ' https://m.eds00.ru/863e9214
34 buorexHoOrNs Kak oTpacib NPOU3BOICTBA 1 20.05 bubmorexa [JOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4



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

11 A KJIACC

ID 3451479 Ilarunsin Mapuna Ainb0epTOBHA

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHusl

J1eKT]
o0pa3o

DBOJIIOLIMS U METOJIbI
€€ N3y4YeHUs

02.09.2025

bubaunc

Hcropus passutus
MpeJCTaBICHUN 00
9BOJIIOLIMH

9.09

Bubnuc

MuxkposBonronus

16.09

Buoimuc

[Homynsauus kak
3JeMEeHTapHast
eANHUIA BUTA U
SBOJIIOLIUH.
JIaboparopHast pabota
Ne 1 «CpaBHenue
BUJIOB T10
Mopdonoruaeckomy
KPUTEPUIO)

0.5

23.09

Buoimuc

JIBroKy1Me CUIIbI
(31emMeHTapHBIE
(bakTOpBbl) SBOJIIOLIUU

30.09

Bubauc

EcrecTBennslii 0TOOP
u ero (hopMel

07.10

Buoimic

Pe3ynbprarsl
HBOJTIOIUH:
MPUCIIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJ000pa30BaHue.
JIaGoparopHas paboTa
Ne 2 «Onucanne
MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHTEIIEHOTO
XapaxkTepa»

0.5

14.10

Bbubauc

Hanpasnenns u nytu
MaKpOdBOJIIOLHH

21.10

Buoimuc

HeobpaTtumocTs
IBOJIIOIUH

11.11



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

10

Hcropus xu3Hu Ha
3eMile 1 METOILI €€
W3yUYEHUS

18.11

11

T'umoresnl
MIPOUCXOKACHUS
’KU3HU Ha 3eMiie

25.11

Bubnuc

12

PazButHe xu3Hu Ha
3emiie 10 3paM U
nepuoiam

2.12

Bubnuc

13

OcCHOBHBbIE 3TaIlbl
9BOJIIOLUH
PacTUTEIBHOTO U
KUBOTHOT'O MUDA.
[IpakTuueckas padbora
Ne 1 «M3yuenune
HCKOIIaeMBbIX
OCTaTKOB PACTECHUH U
KHUBOTHBIX B
KOJUIEKLIASX

0.5

09.12

bubauc

14

CoBpemeHHas
cucTema
OpPraHUYECKOT0 MHpa

16.12

Bbubauc

15

OBOIIOLUS YeIOBEKA
(anTpormorenes)

23.12

Bbubauc

16

JIBMOKyIIIHE CHIIBI

(paxtopsr)
aHTpoIIoreHesa

30.12

Bubauc

17

OCHOBHBIE CTaUH
DBOJIOLUY YEIOBEKA

13.01

18

YenoBeueckue pacel U
IIPUPOJHEIE
ajlanTaluy 4eJ0BeKa

20.01

Buoimc

19

PesepBHbIil ypOK.
O0o001enue Mo TeMe
«Bo3HnKkHOBEHHE 1
pa3BUTHE )XKU3HU Ha
3emie»

27.01

20

DKOJIOTHS KaK HayKa

3.02

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE
(bakTopbl

10.02

Bubnuc
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22

Aluotnueckue
(bakTopHI.
JlaGopaTopHas pabora
Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH
pacTeHui U3 pasHbIX
MECT OOUTAHHUSIY.
JIaboparopHast pabota
No 4. «Bnusaue cBeta
Ha POCT U Pa3BUTHUE
YEPEHKOB KOJICYCa

0.5

17.02

bubaunc

23

buornueckne
(bakTopsI

24.02

Buoimuc

24

OKOJIOTUYECKHE
XapaKTePUCTHKHU
TTOTTYJISITTHH.
[IpakTnueckas padbora
Ne 2 «IToncuér
IUIOTHOCTHU
MOMYJISIUI pa3HbIX
BHJIOB PacCTCHUI

0.5

3.03

25

Coo0mecTBa
OpPTraHUu3MOB —
OHOIIEHO3

10.03

Bbubauc

26

DKOJIOTUYECKUE
CHCTEMBI
(3KOCHCTEMBI)

17.03

Bbubauc

27

OcHOBHBIE
MoKa3aTeun
9KOCUCTEMEL.
OKOJIOTHYECKHE
nupamubel. CBolicTBa
9KOCHCTEM.
Cykueccus

24.03

Bbubauc

28

IIpupoaHsie
9KOCHUCTEMBI

07.04

29

AHTpOHOFCHHLIC
O9KOCHUCTEMbI

14.04

30

buochepa —
rio0anpHas
SKOCHUCTEMA 3eMITH

21.04

Buoimuc
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3aKOHOMEPHOCTH
31 CYLLECTBOBaHUS 1 28.04 bubiuc
ounocdepbl
YenoBeyecTBO B
32 ouocdepe 3emin . 505
CocyiecTBoBaHMe
33 MIPUPOJIBI U 1 12.05 bubmc
YeJI0BEYEeCTBA
34 Pe3epBHbI YPOK 1 19.05
OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME 34 0 25

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 buonorus kak Hayka
11 buonorus — Hayka o kuBOH mnpupone. Ponb OGuonorun B (OpMHPOBAHUU COBPEN
' Cucrema GMOIOTHYECKUX HAYK
12 Metonpl MO3HaHUS JKUBOM TNpUpOAbl (HaOIMIOAEHHE, HKCHEPUMEHT, OINHCaHU
' MOJIEJIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa JTaHHBIX )
2 JKuBble cucTeMBbl U X OpraHu3alus
2.1 JKussle cucrembl (OMOCHCTEMBI) KakK MpeaMeT n3ydeHus: ouonorun. CBoiicTBa GMOCHCT
59 YpoBHU oOpraHuzanuu OHOCHCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOUYHBIH, C
' BUJIOBOM, SKOCHCTEMHBIH, OrocepHbIit
3 XVMHUYECKUH COCTaB U CTPOCHUE KIIETKU
31 XVWMHYECKUH COCTaB KIETKA. XUMHYECKHE 3JIEMEHTBHI: MAaKpOAJIEMEHTBI, MHUKPOD]
' BeniecTBa. OyHKIMM BOJIbI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [lonnepxanue ocmoTie
benku. CocTaB u ctpoeHue 6ekoB. AMUHOKHCIOTE — MOHOMEpHI OenkoB. HezameHunn
AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYIbl (IIEpPBUT
3.2 YETBEPTUYHAS CTPYKTYypa). XUMHYECKUE CBOMCTBA OeNKOB. bronorndyeckre QyHKITNH
®epMeHTHl — Ouosornyeckue KaraiausaTopsl. CTpoeHHe (pepMeHTa: aKTUBHBIN IEH"
Kodepmenrtsl. Butamunsl. Otnnunst pepMeHTOB OT HEOPraHUYECKHX KaTalu3aTopOB
VYrneBoasl: MOHOCaxapuabl (TI0K03a, prubo3a U J1e30KCcHupub03a), Aucaxapuabl (cax
3.3 (KpaxmaJ, TTUKOTeH, LeJI0103a). bruonornyeckue GyHKINN YTIIIEBOJIOB.
Jlunuael: Tpurmuepuabl, crepousl, pocomunuasl. I'napoduabHO-THIPOPOOHBIE CB
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JIUIIMA0B. CpaBHeHI/Ie YIJI€BOJ0B, OeIKOB U JIMIIM OB KaK UCTOYHHKOB SHCPIUU

3.4

Hyxuennossie xucnorsl: JJHK u PHK. Hykieotnasl — MOHOMEDPBI HYKIIEMHOBBIX KHC
Crpoenne u pynkuun PHK. AT®: ctpoenune u pyHkimm

3.5

[utonmorus — Hayka o kierke. Kiierounas reopusi. MeToabl H3y4eHUs KIETOK

3.6

Knerka kxak menoctnas xuBas cuctema. OOImue MpU3HAKA KJIETOK: 3aMKHYTas Hapy
KaK TeHeTHYECKUH ammapar, CuCTeMa CHHTe3a Oenka

3.7

Tunsl KJIETOK: SyKapuOTHUeCKas U mpokaproTtudeckas. OCOOEHHOCTH CTPOEHUS MPOK:
cteHka Oaktepuil. CTpoeHHE SyKapHOTH4YeCKOW KieTKU. OCHOBHBIE OTIMYHUS DPACTI
KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (PYHKIIH]
cBoiictBa U QyHkuuu. [luromnazma u e€ opranoupl. OnHOMEMOpaHHBIE OPTaHOUIBI |
(OIIC), anmapar I'onbmxu, mu30combl. [lomyaBTOHOMHBIE OPTraHOUBI KIETKU: MUTOXOH
MUTOXOHAPHUI U mactu. Buasl miactun. HememOpaHHbIe OpraHOUABI KJIETKH: puOOCC
KryTUKH. OYHKIMU OPraHOUIOB KJIeTKHU. BKitoueHus

3.9

Snpo — perynstopHbiii 1HeHTp kieTku. CTpoeHue siapa: spuepHas o0oiouyka, Kap
XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

X(I/IBHC,HGSITGHBHOCTL KIICTKH

4.1

OOMeH BelIecTB, WM MEeTa00JIM3M. ACCUMIIIAIMS (TUTACTHYECKUN OOMEH) U JIUCCHMMU
JIBE CTOPOHBI E€AMHOIO mporiecca MeTaboim3ma. Tumbl oOMeHa BEIISCTB: aBTOTP
(dbepMEeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUN YHEPIUHU B KIETKE

4.2

®orocunre3. CperoBas M TeMmHOBasg ¢a3bl (oTocuHTe3a. Peakiuu (oTocuHTe3a
3naueHue (HOTOCHMHTE3a JJs KU3HU Ha 3emie. BiausHue ycnoBuil cpensl Ha (oTocu
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XeMOCHUHTE3UPYIONINe OaKkTepuu. 3HAUYCHNUE XeMOCHHTEe3a JIJIsl dKU3HHU Ha

4.3

DHepreTudeckuii 0OMeH B KIeTKe. Paciernienue BeuiecTB, BhIACTEHUE U aKKyMYJIHP
sHepreTuueckoro oomena. [nmkonus. bpoxenue u ero Buabl. KucrnopoaHoe okuc:
O} PeKTUBHOCTH SHEPTETHUECKOr0 0OMEHa

4.4

Peakiiuu matpuunoro cunrtes3a. ['enerndeckas nnpopmarus u JJTHK. Peanuzarus rexe
I'eneTnyeckuit kox M ero cBoucrtBa. TpaHckpunius — Marpuunblii cuHTe3 PHK.
KoaunpoBanue amuHokucnot. Ponas pubocom B OnocunTese Oenka

4.5

Hexnerounsie ¢popmbl *u3HU — BUpYChl. VicTopust oTKpbITHs BUpycoB (.M. MBaHOE
KHU3HEIeATeIbHOCTH BUpycoB. bakrepuodaru. bone3nu pacteHuil, )KMBOTHBIX M U
Bupyc ummynonedurura uenoexka (BUY) — BozOymurtens CIIM[a. [Ipodumakt
3a00JeBaHUN

Pazmuoxenue u HHAWBHUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTounslii mMKI, WM KU3HEHHBIM WK KieTku. MuTepdaza m mutos. Ilpomec
Pemnukamuss — peakuus marpuuHoro cunte3a JHK. Crpoenme xpomocom. Xpor
JINTUIONAHBI W TalIONIHBIA XPOMOCOMHBIE HAOOpBL. Xpomatuasl. LluTomoruy
VH/IUBUYaJIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. [Ipoieccsl, MpoucXoasaiiue Ha pa3HbIX




CMBICJI MUTO34a

5.2

@opMbl pa3MHOKEHHMS OpraHu3MOB: Oecronoe M MonoBoe. Buasl Oecronoro |
NOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHME, BETETATUBHOE
KJIOHUPOBAHKHE OPraHU3MOB, €r0 3HAUEHHE ISl CEJICKLIIUU

5.3

[TomoBoe pa3MHOXKEHHUE, €TO OTINYHUSA OT OECITOIOTO.
Meiio3. Craaum wmeiio3za. Ilpormecchl, mpoucxonsdimue Ha craausx weinos3a. Il
Kpoccunrosep. buonornueckuii CMbICI U 3HaYEHUE MEH03a

5.4

['ameTorenes — mporecc oOpa3oBaHMs TOJIOBBIX KJIETOK Yy >KUBOTHBIX. [loJIOBBIE
OO6pa3oBaHue M pPa3BUTHE IOJIOBBIX KIETOK — TraMeT (CHepMaTO30Hj, SMIEKIETK
Oco0eHHOCTH CTpOEHUS SMIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [laprenor

5.5

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOPHOTEHE3).
y TI03BOHOYHBIX JKHUBOTHBIX: JpPOOJICHWE, TacTpyssius, opraHoreHe3. IlocTan
NOCTAMOPHOHAILHOTO PAa3BUTHUS: MPsIMOE, HempsiMoe (JMYMHOYHOE). BimsHue cj
(baKTOpbl, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTa]

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHrM3MOB

6.1

IIpeamer u 3amaun reHeTUKH. VcTopHs pa3BUTHS T'€HETHKU. BKiIax pOCCHHUCKUX H
TeHETUKUA. MeTOJbl TeHETHKH (THOPHIOIOTHYECKUH, HUTOTCHETUYECKUH, MOJIEKY)
T€HETUYECKHE MOHATUA. | eHeThdecKass CHMBOJIMKA, UCIIOJIb3YEMast B CXEMaxX CKPELIUB:

6.2

3aKOHOMEPHOCTH HACJEeIOBAaHUS MPU3HAKOB, ycTaHoBieHHble [. Menaenem. MoHO
eanHoo0pa3us ruOpuI0B NepBoro nokojieHus. [IpaBuno gomMuHuUpoBaHuA. 3aKOH pa
YiCTOTHI rameT. [lomHOe U HenmoIHOe JOMUHUPOBAHUE.

JuruOpunHoe cKpemuBaHue. 3aKOH HE3aBHCUMOTO HAcleAOBAaHUA MPHU3HAKO
TUTHOPHUIHOTO CKpEIMBaHus. AHaIM3HUpYOIIee CKpeluBaHue. Vcnonb30BaHne aHa
oTpefieNIeHUs] TeHOTHIIA 0COOU

6.3

CuennenHoe HacinenoBaHue npuszHakoB. Pabora T. MopraHa mo CLENJIEHHOMY He
CLIETIJICHUs TEHOB B PE3YyJIbTaTE€ KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUS HACIIEICTBEHH(
I'enetuka mnona. XpOMOCOMHOE ONpeAelIeHHE Iosa. AyTOCOMBI M IIOJOBBIE
TeTCPOraMETHLIC OPraHU3MBbI. HacneszaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

HN3meHunBoCcTh. BuIbl M3MEHYHMBOCTH: HEHACIEACTBEHHAs W HaclIeACTBEeHHas. Pc
N3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MOHHq)HKaHHOHHOﬁ N3MCHYNBOCTH. BapI/IaI_II/IOHHI:
HopMa pCakuuu IpU3HAKA. KonnuecTBeHHBIE M KadyeCTBEHHEIC INPpU3HAKHU U
MO,[[I/I(i)I/IKaI_II/IOHHOI\/'I HU3MCHYHUBOCTHU

6.5

HacnencrBennast, WM T€HOTUIINYECKAsA, U3MEHYNBOCTL. KOMOMHATUBHAS U3MEHYHNBO!
OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. MyTalmoHHas W3MEHYMBOCTh. Kitac
XPOMOCOMHBIEC, TeHOMHBIE. YacToTa W NMPUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
HaciaencTseHHoU n3Menunsocty H.M. BaBuiioBa

6.6

I'eneTnka yemoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJABI IT'CHCTUKH YCIIOBCKaA:
I_II/ITOFCHCTI/I‘-IGCKI/Iﬁ, 6HOXHMquCKHﬁ, MOJICKyJ'I}IpHO-FCHCTI/I‘-IeCKI/Iﬁ. COBpeMeI-
MMOJIHOTCHOMHOC CCKBCHUPOBAHUC, T'CHOTHIIMPOBAHUEC, B TOM YHUCJIC C TTOMOIIBIO
3a00JIeBaHUs YCJIOBEKA: T'CHHEIC 6OJIC3HI/I, 0ole3HU C HacJIeICTBEHHOM npeapac
oone3nn. ComaTuyeckue U ICHCPATUBHBLIC MYTAallUU. HpI/IHLII/IHLI 3J0pOBOIO




HpO(l)I/IJ'IaKTI/IKI/I A JeYeHHs TEeHETHYECKHX OoJe3HeH. MC,HI/IKO'FCHCTI/I‘ICCKoe
MGHHHHHCKOﬁ ICHCTUKHU B IPCAOTBPAICHUN U JICHCHHUU I'CHETUYCCKUX 3a00JI€BaHUH U

CGJ'IGKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHU

7.1

Cenexkuus Kak HayKa M IpOLECC. 3apoXkIECHHE CENeKIHUU U JIOMECTUKAIHs. Yde
MPOUCXOXKACHUS U MHOrooOpasus KyJbTYpPHBIX pacTeHuil. L[eHTpbl mpOMCXOKJIeH]
1opo/ia, ITaMM

1.2

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHIUBUAYAIBHBINA OTOOPHI B CEJIEKIIH
9KCTephepa. bBIM3KOPOACTBEHHOE CKpeluBaHue — WHOpUAWHT. Ywucras JHMHUS.
['ereposuc, nnu rubpugHas cwia. HepoJcTBEHHOE CKpelMBaHUE — AyTOPUIUHT.
ycrexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIyYEHUE MOJMIUIOUIOB. J[OCTHIKEHUS C¢
MHKPOOPTaHU3MOB

7.3

buortexHonoruss Kak oOTpacib NPOU3BOJACTBA. ['e€HHAs WHXKEHepus. OTalbl CO3.
TpaHCTEHHBIX OpraHu3MoB. Knetounas urxenepus. Kiierounbsie KynbTypbl. MUKPOKIIC
KnonupoBaHue BBICOKOMPOAYKTUBHBIX CEITbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOT
I'MO — renetruecku MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kox

IIpoBepsieMblii 3JIEeMEeHT COAePKAHUSA

DBOIOLMOHHASA OUOJIOTUSI

11

OBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa 3BoMOLMU. [laneoHTONOrHUYECKHE: MOCIEI0BATENBHOCTD IOSIBICHU
JeTonucH, nepexonHsle (GopMmel. buoreorpaguueckue: cXOACTBO M pasiauuue QayH
OMOPHOJIOTHYECKUE: CXOJICTBA U PA3IUUUs SMOPHOHOB PAa3HBIX BHUJOB MO3BOHOYHBD
TOMOJIOTHYHBIE, AaHAJOTMYHbIE, PYyJIUMEHTApHbIE OpraHbl, aTaBU3MbL. MoOJeKyn
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJINYECKUX MTyTeH Y BCEX OPTaHU3N

1.2

OpomtonmonHas teopus Y. [lapuna. [Ipennocsiiku BOZHUKHOBEHHUS JapBUHM3MA. [|
no J{apBuHy (M30BITOYHOE Pa3MHOKEHUE MPU OTPAHUYEHHOCTU PECYPCOB, HEOIPE/IE.
CyIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

Cunrerndeckas teopust sBomonuu (CTD) u ocHOBHEIE €€ MosI0KeHHs. MUKPOIBOIIOL]
1 HBOJIIOIIUU

14

JBuxyuiye cuibl ((hakTopbl) SBOIIONUN BUAOB B MpUpoae. MyTallMOHHBIN IpoLecc
[Tonynsmuonnpie BONHBI U Apeid reHoB. M3omsamus m murpamnus. EctecTBeHHBIN
3BoJIOLUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT sBostonuu. [IpumMeps! npucnocobiie
U UIM0a/IalTaluu.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA00Opa30BaHUS: T€OT

1.5

MaKpOBBOJ'IIOL[I/ISL qDOpMBI OBOJOIHNHN (I)I/IJ'ICTI/I‘-ICCKB.SI, JAUBCPICHTHAs, KOHBCPIrCHTHA!
9BOJJIIOIIMH




Bo3unkHOBEHHE 1 Pa3BUTHC )XKU3HU HA 3emie

2.1

JloHay4HbIe NIpEACTABICHUS O 3apOKICHUHU KU3HU. HaydHble rUIIOTE3b BOSHUKHOBEH
naHcIepMus. XUMHUYECKasl SBONIOLUSA. OKCIIEPUMEHTAJIbHOE IOATBEPXKIECHUE XUM
sTamnel Ouonorudeckoit sBomouuu. I'unoreza PHK-mupa. IlepBble KIETKH U UX 3BOJ

TPYIII )KUBBIX OPraHU3MOB

2.2

PazBuTue xu3uu Ha 3emiie 1o 3pam U nepuosiaMm. Karapxei. Apxelckas U mpoTepo3or
MePUOJIbI: KeMOPUICKHIA, OPJIOBUKCKUN, CHITYPUHUCKHM, JEBOHCKUM, KAMEHHOYTOJIbHB]
€€ MepuoJIbl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiinozoiickass spa u e€ mnepuojbl: MajleOreHOBbIA, HEOTCHOBBIM, AHTPOIOTCHOBE
re0JIOTHYECKHX MpoiieccoB. OCHOBHBIE ATAMbl SBOMIOLUN PACTUTEIBLHOTO U )KUBOTHOT
U )KUBOTHBIX. [losIBIeHUE, paclBET U BEHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB

2.3

Cucrema OpPraHn4€CKOIro Mrupa Kak OTpaXCHHEC 3BOJIFOLUH. OCHOBHBIC CHCTEMATHYECK]

2.4

DOBOJIOIUS 4YeJoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue HpeNCTaBICHUN O MPC
u3y4eHus anTpornoreHesa. CXoacTBa U pa3anydus 4eloBeKa U )KUBOTHBIX. CUCTEeMATHY
JBuxyume cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHasi U3MEHUYUBOCTD U €CTE
00pa3 KH3HU, U3TOTOBICHUE OPYIUil TPy/ia, MBIIILIEHUE, PEYb

2.5

OcHOBHBIE CTAaIUU M BETBH SBOJIOIUHM YEIOBEKA: aBCTPAIONUTEKH, UenoBek ym
YenoBek HeaHaepTanbckuii, YenoBek pa3yMHblil. Haxonku MCKOMaeMmblX OCTAaHKOB,
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

2.6

UYenoseueckne pacbl. OcHOBHblE OOJbIIME  pachl:  €BpoleoujHas  (eBpa:
(oKBaTOpHalibHAs), MOHIOJIOMJHAs  (a3uaTcKo-aMepukaHckas). YepTsl mnpuch
YeJIOBEYECKUX Pac K YCIOBUSM CYIIECTBOBaHUs. EMMHCTBO yenoBeueckux pac. Kpurur

OpranusMsl 1 OKpY’Karolas cpena

3.1

DKOJIOTHSl KaK Hayka. 3aJayd W pasfeibl JKOJOTHH. METOIbl 3IKOJIOTHYECKUX
MupoBo33peHue. Cpeabl OOUTaHUs OPraHU3MOB: BOIHAS, HA3EMHO-BO3/IyIIIHAS, TOYBEH

3.2

Okonoruyeckue Gaxtopsl. Kimaccupukanus 3K0I0ruyeckux (GpakTopoB: aOMOTHUECKHUE
JleiicTBue 5KONIOTHYeCKUX (PaKTOPOB HA OPraHU3MBI

3.3

Abuotnueckue (HakTopsl: CBET, TEMIEpaTypa, BiaxxHocTh. @oTonepuoausm. [pucnoc

abnotuyeckux (hakTopoB. bruonornueckrue puTMbl

3.4

buotnueckue (I)aKTOpLI. Bugsr OHMOTHYCCKUX B3aMMOJCHCTBHUH: KOHKYPCHIIUS, XUIIHY
KOMMCHCaJIN3M (HaXJ’IeGHI/I‘-ICCTBO, KBapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaJI
B3aUMOACUCTBUM s CYHICCTBOBAHUA OPTraHU3MOB B ITPUPOJHBIX COO6IJ.I€CTB3.X

3.5

IKOJIOTHUECKHUE XapPaKTCPUCTHKU IIOITYJIALNH. OCHOBHBIC IIOKa3aTEIIN IOy Jid

POKAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLMsl. JJMHaMUKa YUCICHHOCTH MOMYJISIIIUN

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

Coo0m1ecTBO opraHu3mMoB — OuoteHo03. CTpyKTypbl OMOIIEHO3a: BHUAO0BAsI, MPOCTPAHCT
Buner-nomuaaaTel. CBsI3U B OMOLIEHO3€E

4.2

Dkonorudeckne cucreMbl (dKocuctembl). [ToHsTHE 00 3KOCHCTEME M OHMOTEOIeHO3e




9KOCUCTEMBI: MPOJYLEHThI, KOHCYMEHTBI, peIyleHThl. KpyroBopoT BeLIECTB U
Tpoduyeckue (nuiieBsie) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE TIC
OPOAYKIHS. DKOJOTHYECKHE MUPaMUJbL: TPOAYKIIMH, YACICHHOCTH, Ornomacchl. CBC
camoperyssius, pazsutue. CyKueccus

4.3

[TpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WJIU IIHPO]
AHTPOTIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCHUCTEMBI. YpOOIKOCcHCTEMBI. buomoruyec
arpo3KOCHCTEM U YPOOIKOCUCTEM.

buropasnoobpaszue kak ¢paxTop ycroitunBoctH 3KocucreM. CoxpaHeHue GHOJIOTHYECKO]

4.4

Yuenue B.U. Bepuaackoro o 6uocdepe. ['panuilpl, coctaB u CTpyKTypa OHochepsl.
OcobeHHOCTH OHOChEphl KaK TII00aTbHON IKOCHUCTEMBI. JIMHAMUYECKOEe PaBHOBECH
KpyroBopoTs! BemiecTB 1 OMOr€OXUMUYECKHE IIUKIIBI 3JIEMEHTOB (yIiiepo/ia, a30Ta). 3
OHOMBI CyIIH

4.5

UYenoseuecTBo B Onocdepe 3emiin. AHTPOTIOTeHHBIC U3MEHEeHUs B Onocdepe. ['modans
OcHoBa palluOHAJIBHOI'O YHIPABJICHUA MMPUPOAHBIMU PECYPCAMH U UX HCITIOJIB30BAaHUC.
IIPUPOJBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosnorus / Ilaceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue /Tlon
pen. [Taceunuka B.B., AkiimonepHoe o6miectBo «3narenscTBo

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

bubmmoreka IIOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

[Topran POIII



