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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsbl M0 OMOJOTUU TEOPETUYECKYIO OCHOBY MAJIS
oTmpesieNieHUs] MOAXO0/I0B K (hOPMUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBunm: KoHuenrtyaibHbele mnojoxenus PIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COJep)KaHus, pe3ylbTaToB OOYy4YeHHUS U
TpeOOBaHUIl K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HEeSIX W TMPHUHIINIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpeaHero oo6bmiero oOpazoBanust B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O crienuduke Ouonoruu, e€ 3HaYeHUH B TIO3HAHUU KUBOU MPUPO/IBI
u oOecreyeHUHu CyIIeCTBOBAaHUS deloBedeckoro obmectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpe/eJIeHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI 10
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MpEeACTaBICHUE O LEsAX, 00 oOmiei
CTpaTernu OOYy4YeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
ydaeOHOoro mpenmera «buomorus», ompeaenseT o00s3aTeNbHOE MPEIMETHOE
COJiep)KaHue, €ro CTPYKTypy, pacmpeielieHHe M0 pa3ienaM U TeMaw,
PEKOMEHIyEMYIO TIOCTEIOBATENbHOCTh HW3YYCHHS Y4YeOHOro Marepuaia ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTHUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMUXCs.

B mporpamme mo OHWOJOTHMHM TaKKe YYHMTHIBAIOTCS TpeOOBaHHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METAlpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIHHOMN
NEATeIbHOCTU/YUEOHBIX JEUCTBUN OOYyYaIOmMMXCSl MO OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme mno Ouonormum (10—11 xkmaccel, ©0a30BBI ypOBEHB)
peain30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHHH OWOJIOTHH, Oiaromaps
yeMy B HEH MpOCMATpUBAETCs HAMpaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOTO MHPOBO33PEHHUS,
[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 MPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe Mo OWOJIOTUW yNIeJICHO BHHUMAHHUE HCIOJIB30BAHUIO TOTYyYEHHBIX
3HAaHWW B TIOBCEIHEBHOM JKM3HU I PEIICHUs TPUKIIATHBIX 3a7a4, B TOM YHCIIE:
npopUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00J€BaHUW  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
[[eJ1€CO00pa3HOro TMOBEIEHUS B OKpYXalollled NpUPOJHOW cpelle, aHalIu3a
BJIVSTHUSI XO3SHCTBEHHOW JESITEIbHOCTH YEeJIOBEKa HAa COCTOSTHUE MPHUPOIHBIX U
UCKYCCTBCHHBIX  JKOCHCTEM. YCWJICHHE BHUMaHHS K  NPUKIATHON
HampaBleHHOCTH  ydyeOHoro  mpeamera  «buonorus»  MpPOAMKTOBAHO
HEOOXOIUMOCTBIO OOECIIEUEHUsI YCIOBUM NIl PEIICHUs] OJTHOM U3 aKTyaJIbHbBIX
3aa4 I[IKOJIBHOTO OWMOJOTHYECKOTO OO0pa3oBaHMs, KOTOpas Tperoaraer
dopMupoBaHre y 00yUarOIUXCsS CIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHHSIM
TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0Iero oOpa3oBaHHs 3aHUMAET Ba)XXHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHHUE Y OOYHAIOIIUXCS MPECTABICHHIL O
HayYHOW KapTHHE MHpA, PACIIUPSET 1 0000IIACT 3HAHKS O XKHUBOI HPUPOE, ¢€
OTJIMYUTENBHBIX [PU3HAKAX — YPOBHEBOW OPraHM3alid U DBOIIOLHH, CO31aET
yCIOBUSL JUJIs: TO3HAHUS 3aKOHOB JKMBOM  INpuUpoAbl, (HopMHUpOBaHUS



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

bonpmioe  3HaueHwe  OWMOJIOTMS  MMEET  Takke JUIA  PEIICHUS
BOCIUTATENBHBIX M PAa3BUBAIONIMX 3a7a4 CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu oodydarommxcs. M3ydeHne OHOJIOrHMM 00ECIEUNBACT yCIOBUS
TUIS dbopmMupoBanus MHTEJUIEKTY AJIbHBIX, KOMMYHUKAIIUOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KyJIbTYpbl, CIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMU U3 IPYTHX y4eOHBIX
NpeIMeToB, B 4YacTHOCTH, (GU3HKH, XuMHU u Teorpaduu. HasBanHbie
MOJIOKEHHUSI O TpeJHa3HAadeHUH y4ueOHoro mpeamera «buomorus» coctaBuiu
OCHOBY [UIsl OINpPENENICHHS MOJIXOJ0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, PEICTABIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepxkanusa yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaromuecs: JOJKHbI OCBOUTH 3HAHUS M YMEHHs, 3HAUMMbIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEHCIAIONIUE aJCKBATHOE IOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUupoaHON cpelie, BOCTpeOOBaHHbBIEC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesbHOoCTh. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpblE CIy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYyYHOMU
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALMUAX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHU3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypHUpOBaHUE COJAEpX aHUs y4eOHOro Marepuana B IPOrpamMme 0
OMOJIOTUM OCYUIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3aLMU
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType Y4eOHOro MpeameTa
«buonorus» BbIIENEHBI CIENYIOLUIUE CoAepKaTeabHble 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.

Henp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYalIIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOI0 paHra W NpPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JEUCTBUI B OTHOUIEHUH OOBEKTOB
KUBOU PUPOJIbI U PELICHUS PA3TUNYHBIX )KHU3HEHHBIX MPOOJIEM.

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

OCBOCHHME O00YYaIOIIMMHCS CHUCTEMbl 3HAHUI O OMOJOTMYECKUX TEOPUSX,
YUYEHMSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IMpaBUIIaX, CIyKalUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHMS, CTPOEHUH, MHOroO0pa3uu u
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHMU3allMHU, BbLAAIOLIMXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEJIOBAaHUSAX B OMOJIOTHH;

dopMHpoBaHrE y 00YyYaIOIIMXCS MMO3HABATENIbHBIX, HHTEIUIEKTYaIbHbIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpOIIECCEe aHAIN3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJVISI0OB, UAEH U MOAXOAOB K U3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OpPraHU3alUY;

CTAaHOBJICHHE Yy OOydYalommxcs oO0me KyabTyphl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OICHUBATH  SIBJICHUS



OKPY’KAaIOIIEr0 MHUpAa >KMBOM NPHPOABI HAa OCHOBAaHWM 3HAHUM W OIBITA,
MOJIYYEHHBIX IPU U3yUYE€HUH OMOJIOTHH;

dopMupoBaHrue y OOydYalolUXCS YMEHHH WJUTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYeCKUX 3HAHWM B MPAKTUYECKON ACSITEIHHOCTH 4YEJOBEKa, 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 HCCIIEeI0OBAHUI;

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

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHON KU3HH
JUISL OLIEHKH TOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYXKAIOIIEH
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpennero oOmero oOpa3oBaHHs y4Y€OHBIM MpeaAMET
«buonorus», uzydaempli Ha 0a30BOM YpOBHE, SBIIETCS 00s3aTEIbHBIM
y4€OHBIM IPEIMETOM.

Jlns wu3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpPEIHETr0 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 JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ICTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAy4HOW KapTHHBI
mupa. CucreMa OMOJIOTHYECKHUX HAYK.

Meronbl TO3HAaHUS JKUBOM MpUpOIbl (HAOIIOAEHUE, SKCIEPHUMEHT,
OMHCaHue, H3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
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. «Mcnonp30BaHHE pa3MYHBIX METOJOB IMPHU
M3YyUYEeHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

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

CpoiicTBa OMocucTeM U HX pa3HooOpasue. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHBIA, TKAaHEBBIA, OPTraHU3MEHHBIM,
MOMYJISAILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKU ),
OonocdepHbIi.

JlemoHcTpanuu:

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

O6opynoBanue: Mojaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTAB KJIETKH. XUMUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMU BOABl M MUHEpaIbHBIX BelECTB B Kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0€IKOB. 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 ©  J1€30KCUpU003a),
aucaxapuibl (caxaposa, JIaKTOo3a) W ToJiucaxapubl (Kpaxman, TJIMKOIEH,
HeJUI0I103a). buonornvyeckue GyHKIMH YIIIEBOOB.

Jlunuasl:  Tpurnuuepuasl, ¢Gochoiunuabl, cTepouasl. [ uapoduibHO-
rugpodoOHbie cBolicTBa. buonorndeckue QyHkiuu aunuaoB. CpaBHEHHE
yTJI€BOIOB, OEJIKOB U JIMIHUIOB KaK UCTOUHUKOB SHEPTUH.



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
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbl H3y4YeHUS
KJIETKH.

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

Tunbl kiIeTOK: syKapuoTHYeckass U mpokapuoTudeckas. OcobGeHHOCTH
CTpOEHHsI MpOKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoenue
AYKApUOTUYECKOU KJIETKH. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, KUBOTHOU U
IrpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, €€ cBoiicTBa M (DYHKIUH.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabsl KieTku: IIIC,
annapat [onbmxku, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIponcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble opraHOUIbl KJIETKU: pHOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIMKY OPraHOMJ0B KJIETKU. BKitoueHus.

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

TpaHCOPT BEIECTB B KIIETKE.

JleMoHcTpanuu:

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

Juarpammel:  «PacnipeneneHne XWMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuupr u cxemsl: «lleprognyeckas TadauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbDy, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykinennossie kuciotel. JJHK», «Ctpoenue
MoJiekysnbl  AT®O», «CTpoeHne »>yKapHOTHYECKOW KIETKm», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOW  KIEeTKW», «CTpoeHue sapa KIETKW», «YTJIEBOABDY,
«JIunu b,

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 0OOpYJIOBaHUE ISl MPOBEICHUS
HAOJIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuass pabotra Ne 1. «M3yueHue KaTaIUTHYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMusIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabora Ne 2. «M3yueHue cTpoeHUS KJIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa0b0IU3M. ACCUMUIISALINS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMWISAIMUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPrUd B MOHUMAaHHUU
MeTaboau3ma.

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



®orocunte3. CperoBas u TeMHOBas ¢a3bl (Qorocunreza. Peakuuun
dotocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaUeHHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BiusHue ycnmoBuid 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 BeUiecTB, BBIACICHUE 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.

Peakuuum wmatpuuHoro cuHteza. ['enetnueckas uHpopmanus u JHK.
Peanuzauus renernueckoid mHpopmanuu B KieTke. ['eHeTHYeCKuil KOO 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. bone3snu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CI1N/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JleMoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. . Banosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Xioporiacty, «Potocuntes», «Ctpoenue [JHK»,
«Ctpoenue u ¢GyHKIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «IeHeTnueckuit
Koq», «Bupyce», «bakrepuodarn», «CtpoeHre U KU3HEHHBIA LUK BHpyca
CII1da, 6axrepuodara», «Permmukanus JJHK».

OGopynoBaHue: MOJEIU-ANTUIAKALANA «Y 1BOCHUE JJHK 151
TpaHCKpunuus», «buocunres oenka», « CTpoeHUE KIETKW», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, win >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekarmue B uHTEpdaze. Pernnmkanus — peakuss MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmonaHBI M TaIUIOMIHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XPOMATHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W MHIWBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaaum mutosa. [Ipoueccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUSI OpraHU3MOB: Oecnojioe u TMosioBoe. Buasl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABOE, [OYKOBaHHME OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragumn meito3a. [Iporecchl, MpoOUCXOagIIME HA CTAAUIX MEUO03a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. buosiorudeckuid CMbICT H
3HAYCHHUE MENO03a.



['ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KHBOTHBIX.
[TonoBekle kene3bl: CEMEHHUKHU U IMYHUKA. OOpa3oBaHUE U pPa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SHULEKIETOK W CrIepMaTro30uaoB. OIIOI0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyssius, opradorenes. [loctamOpruonansHOE pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYMHOYHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHHU, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHil», «BereratuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbly, «Kiterounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4yesnoBekay, «OCHOBHbBIC CTaJIUM OHTOT'CHE3A.

OOopynoBaHue:  MHKPOCKOI,  MHUKporpenapatel  «CriepMaTo30u/ibl
MJICKOITUTAIOWIETO», «SIMUeKneTka MIeKonuratomero», «KapuoknHes B
KJIETKax KOpelIka JIyKa», MarHUTHas MOJeb-anTIuKaius «Jlenenue KIeTkuny,
mozens JIHK, monens MetadazHoi XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpeIllKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopHnas padota No 4. «M3ydeHue CTpOEHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pas3BuTus reHeTHKd. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKHU. BKiaa poCcCHCKUX U
3apyOeXHbIX  YUY€HBIX B  pa3BUTHE TEHETUKH. MeTolIbl  T'€HETUKH
(ruOpuI0NOTHYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJISPHO-T€HETUYECKU).
OcCHOBHBIEC TEHETHYECKHUE TTOHATHA. ['eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HACJICIOBaHUs  MPU3HAKOB, YCTaHOBJICEHHbIE [
Mennenem. MOHOTHOPUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3vs TuOpHUIOB
NepBOro MoOKoJeHusa. IlpaBuio JTOMUHHMpPOBaHHUS. 3aKOH pacIICIICHUS
npu3HaKkoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. l[uToreHeTHYeCcKue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanuzupyroliee CKpelLIMBaHue. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOHU.

CuernyieHHOe HaclienoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CICIJICHHOMY HaCJIeJJOBaHWI0 TeHOB. HapyiieHue clemieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCcOMHasl TEOPHS HACJIEICTBEHHOCTH. | e HeTHUEeCKHE KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAETIEHUE M0Ja. AyTOCOMBI U MOJIOBBIE
XpoMOcoMBI. ['omorameTHble M rereporaMmeTHble opraHu3Mbl. HacnenoBanue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.



N3MeHUYHUBOCTS. Bunel  M3MEHYMBOCTH: HEHACIEACTBEHHAs U
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepucTuka MOAU(PUKANMOHHON W3MEHYMBOCTH. BapwanmwoHHBIN psg U
BapuanvMoHHas KpuBad. Hopma peakumy npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbBIC MPHU3HAKU U WX HOpMa peakiuu. CBocTBa MOAU(PUKAIMOHHON
U3MEHYMBOCTH.

HacneacTBenHasi, WM T€HOTUIIAYECKAs,, U3MEHYMBOCTh. KOMOMHATHBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukamus MyTarmid:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacTorTa ¥ NOPUYMHBI MYyTaIUil.
Myrtarenasie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOH
n3MeHunBoctr H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka venoBeka. Kapuortumn udenoBexka. OCHOBHBIE METOJBI T€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKUA, MOJIEKYJIApHO-TeHeTuYecKnii. COBpPEMEHHOE ONpeeIeHUE
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nomompio III[P-ananu3a. HacneactBeHnHble 3a00jieBaHMS YEIOBEKAa: T'CHHBIC
00J1€3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIPaCcOIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUeCKME€ M TeHepaTuBHbIE MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKN U JICUCHUS
reHeTH4ecKuX Oone3Hel. MeanKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIIMHCKOW TEeHETUKU B TMPEJOTBPAIIEHUH ¢ JICYCHUU TE€HETUUYECKUX
3a00s1€eBaHUI YelIOBEKa.

JleMmoHcTpanuu:

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

Tabmuupr u cxeMbl: «MOHOTMOPUAHOE  CKPELIMBAHME U €rO
LUTOTEHETUYECKAs] OCHOBA», «3aKOH PACIIEIJICHUS M €ro LUTOT€HETUYEeCcKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JluruOpuaHoe CKpelrBaHuE,
«lluToNornyecknue OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHus», «Meio3y,
«BzaumopeiicTBre alieNnbHBIX T'e€HOBY», «l'€HeTHuecKkue KapThl pPACTEHHI,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisay», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CUEIUIEHHOTO0 ¢ TmojioM», «KapuoTumbl YenoBeKa M KUBOTHBIX», «Bumbl
M3MEHUYMBOCTH», «MoaudukannonHas U3MeHYMBOCThY, «HacnegoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anuiukauu «MOHOTHOpUIHOE CKPEHIMBAHUEY,
«Henonnoe nomuHupoBanue», «JurnOpuaHoe ckpeumBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN U MuKponpenapatr «Jpo3zoduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOMY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPEAPATAX).

JlaGoparopnas  padora Ne 6. «M3yuenne MoauduUKaAMOHHON
MU3MEHUYHUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOI.

JIabopatopHasi pabota Ne 7. « AHaM3 MyTaluil y Apo30(Uiibl Ha TOTOBBIX
MUKpOIpenapaTax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME€ U aHaJU3 POIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. 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,
II0PO/1a, 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.

broTexHoIOTHs KaK OTpaciib MPOU3BOJCTBA. ['€HHAs MHKXEHepHs. JTallbl
co3ganusi pexkomOunantHoM JIHK wm TpaHcreHHsix opraHu3moB. Kierounas
nHKeHepus. Knerounesle  KynbTypbl. MUMKpPOKIOHAIBHOE  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 pomamHuX KHBOTHBIX», «CopTta
KYJbTYpPHBIX pacTeHuil», «OTnanéHHas rubdpuanzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOAOB JUKUX (opM U
KYJBTYpPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0391iCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenst « OCHOBHBIE METOAbl M JTOCTMIKEHHSI CENEKIHMH PACTEHUN M
KUBOTHBIX  (Ha  CEJIGKIMOHHYI  CTaHLUUIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO35SMCTBO, JaOOPaTOPHUIO
arpOyHMBEPCUTETA UM HAYUYHOTO 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.

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

OMOpHOJIOTHUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3MbI. MOJIEKYJIIPHO-OUOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpennoceulku BO3HMKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHMJIBI 3BOJIOLUUHU BHJIOB 10 [lapBuHY (M30BITOYHOE



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

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

MukposBomonus. [lonmynsuus kak eqMHUIA BUAA U 3BOJIOLIHH.

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 OPraHW3MOB KaK pe3yibTar 3Boiouuu. lIpumeps
MPUCTIOCOOICHN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomorus. dopmel  3BOMIONMK:  (pUIIeTHYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

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

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. 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
cyumectBoBanue», «EcrecTBeHHbIi  oTOOpP», «MHOroobpasue  COpTOB
pacTEeHHI, «MHoroobpaszue 11opoJ YKUBOTHBIX», «TomysAamumy,
«MyTarmoHHas U3MEHYUBOCThY, «ApoMopdossly, «nuoanantamumny, «O01mast
nereHepauus», «JBwxymmue cuibl 3Bomouun», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. [apBuHay, «bopbba 3a CYILIECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpadguyeckoe BUA00Opa30OBaHUE,
«IKOJOTMYECKOE BU000PA30OBAHUEY.

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

buoreorpapuueckass kapra wmupa, KoJUieKuHus «DOpMbI COXPAHHOCTH
MCKOIAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb ammukauus «llepexpéct
XpOMOCOM», BIaXHble Tnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jpo3odunay (Hopma, MyTauu GopMbl KPbUILEB 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 €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe MPEICTABICHUS O 3apOXKACHUM >KU3HU. HayuHble rUnoTessl
BO3HUKHOBEHUSl >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XHUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCHepUMEHTAIbHOE MOATBEPKICHUE XHUMHUYECKOW sBosonnu. HauvanbHbie
aTanbl Ouosiormdeckor sposoruu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpAHHBIX CTPYKTYpP UM BO3HUKHOBEHHE NPOTOKIETKHU. [lepBbie KineTku u ux
sBosroLMsA. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emie 1o 3paM U nepuojgaM. Karapxei. Apxeiickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas spa u €€ mepuUOAbl: KEMOPHUIICKHIA,
OPJOBUKCKUH, CUILypUHCKHUH, JEBOHCKHH, KAMCHHOYTOJIbHBIH, IICPMCKHIA.

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

KaitHo30iickass 3pa W €€ mNepuoibl: 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)keHue 3BOIoUUA. OCHOBHBIE
CUCTEMAaTUYECKHE TPYIIbI OPTraHU3MOB.

OBoyrolMsl  4YeylioBeKa.  AHTpomnoJiorusi  Kak  Hayka.  Pa3Burtue
MPEACTABICHUM O  IPOUCXOXKIECHUU  YeJIoBeKa. MeToapl  U3y4YeHHs
anTporioree3a. (CxoactBa W pa3auuMsl  4YeJlOBEKAa UM JKUBOTHBIX.
CucreMaTHuecKoe MOJIOKEHUE YETIOBEKA.

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

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKA: aBCTPAIONUTEKH,
UenoBek ymensii, YenoBek mNpsamMoxomsuui, YermoBeK HeaHACPTaIbCKUU,
UenoBek pasyMmublid. Haxogku MCKOMaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHMS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUaAlbHAs), MOHIOJIOU IHAS
(azuarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX pac K yCIOBUSAM CYUIECTBOBaHUSA. EAMHCTBO YelOBEUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. Ilacrep, A. U. Onmapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3saukHoBeHne COJIHEUHOM CHCTEMED», «Pa3Butne
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKUBOTHas KIEeTKay,
«IIpokapuoTnueckas kinetka», «COBpeMEeHHasi CUCTeEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKay, «/lpeBHenme moan», «Jpesaue moan», «llepBbie
COBpPEMEHHBIE JI0IN», «YemoBeuecKkrue paco».

O6GopynoBanue: wmyspbku — «IIpoucxokaeHue  yenoBeka»  (OHOCTBHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICNKU WU
U300paKEHUS KaMEHHBIX OpYAMI NMEepBOOBITHOrO 4esioBeKa (KaMHHU-YOMIEPHI,
pyowmia, ckpebia), TeoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3yueHue nckonmaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi « DBOJIOLNSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl 4 OKpy:KaIas cpeaa.

DOKoJNorus Kak Hayka. 3aJadyd W pa3feibl  J3KOJOrMu. MeTonbl
AKOJIOTMYECKUX HCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpenpl 0OUTaHHSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIHAs, TIOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue ¢aktopel. Kimaccudpukamus 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTEeHHbIE. J[eHCTBHME HSKOIOTHMUYECKUX
(GhakTOpOB Ha OPTAHU3MBI.

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

buotnueckne  QaxTopel. Bumgel  OMoTMueckMX — B3aMMOJACHCTBHUIU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoonepamus, MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO).
AMeHCanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPTaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHKU MOMyJsiiui. (OCHOBHBIE IMOKA3aTENH
MONYJISILUUA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YuCIEHHOCTH MOIYJISIIUN U €€ perysius.

JleMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: kKapta «[Ipupoansie 30Hb1 3emun», «Cpeasl 0OuTaHus
opranusMoBy», «®ortonepuoansm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUUU UHDY30puu-Ty Penbkuy, «IIunieBbie nenm».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlaGopartopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

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. Coo01miecTBa M IK0JOIH4YECKHE CUCTEMBbI.

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

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorneHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylueHTbl. KpyroBopoT BelIeCTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [IuiieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTelM  DKOCUCTEMBI: OuoMacca, MPOAYKIIMS.
DKOJIOTUYECKHE MUPAMUJIbI: MPOIYKLIMU, YUCICHHOCTH, OMomacchl. CBoiicTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETyYJIsALUs, pa3BuTHe. CyKIeccusl.

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

AHTpONOTeHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrtop ycToMumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100aNnbHOM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBecME 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
PAlMOHAIIBHOIO YIPABJIECHUS NPUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
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,
«IIpuponnbpie coobmectBay, «llenmn mutanmsy, «IKOJIOTHYECKAs MMHPAMUTIA,
«buochepa u denmoBek», «IKOCHUCTEMa IIUPOKOJUCTBEHHOTO  JIiEcay,
«JKocucTeEMa XBOMHOTrO Jieca», «bHOIEHO3 BOMOEMa», «ATPOLIEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BaxHenmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelIas
coctaBisitomiasi  Ouocdepn», «PDakTopbl aerpajauuud MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUsT Ouocdepnny, «OOMmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN
sKpaH ouocdepsd», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: Moeb-aNIIMKauus « TUnuyHbIe OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», Kojuiekuuu — «buonenody», «Bpeautenu
BOKHEHUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOoapuul W KOJUICKIIUU
pacTeHMI U >KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIIam
onHoro Buaa, KpacHas kuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBbIX BUJIOB pacTeHuit u KUBOTHBIX.



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

Cornacro ®I'OC COO, ycraHaBiIMBarOTCsl TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHMS OOYyYaloIMMHCS TMPOrpaMM CperHero oOmero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX pE3yJbTaTOB OCBOCHHMS mpeaMmera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHE  OOYYAOIIMMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH M CaMOOINPEIEICHHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TUYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpPAJAUIUNA  pa3BUTHUS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBATbCSI B CBOEW  JIE€ATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, MPUCYLUIMMHU CHUCTEME OHOJOTMYECKOro OO0pa3oBaHUs, HAIUYUE
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IEJIU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS IpenMera «buonorus» gocturarorcs
B €IUMHCTBE y4eOHOH M BOCHHUTATEIIbHOM JAESTENIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMA POCCUUCKUMHU  COLMOKYJbTYPHBIMH, HCTOPUUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TPUHSATHIMUA B OOIIECTBE MPaBUIIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLeccaM  CcaMOMO3HaHUS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHUs, PA3BUTHUSI BHYTPEHHEW MO3ULIMK JTUYHOCTH,
MaTpUOTU3Ma, YBOXXEHUS K 3aKOHY M MPABOINOPSAKY, YEJIOBEKY Tpylda U
CTapllieMy T[OKOJIEHUIO0, B3aUMHOI0 YBa)XXE€HHUSA, OEPEKHOTO OTHOIIECHHS K
KyJbTYPHOMY HAaCJ€IMI0 W TpPaguUusM MHOTOHAIMOHAJILHOTO  Hapoja
Poccniickoit @enepannu, NpupoIe U OKPYKAKOIIEN Cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «buonorus»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUMOHHBIM LIEHHOCTSIM POCCHUKCKOrO O0OIlecTBa,
pacUIMpEeHHUE >KU3HEHHOTO OMbITa W ONbITa JESITENIbHOCTH B MPOIECCe
peanu3ald OCHOBHBIX HAaINpaBJIE€HUN BOCHUTATENILHOW NESITEbHOCTH, B TOM
YHCJI€ B YACTU:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUU  OOydHarollerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO 00IIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JMESITENIbHOCTU MpPU CO3JAAHUU
y4EOHBIX MTPOEKTOB, PEIIEHUN YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO 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;

FOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS
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 POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBoM KpaH, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MPUPOIbI, TOCTHXKEHUSIM 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:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

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

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU 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 OTHOIICHUH;

MMOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH,

5) ¢pu3nyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
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), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPHU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acCHOr0 TOBEACHUS B CHUTYAIUSX, YTIPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HENPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpe0beHus ajKoroJisi, HAPKOTUKOB, KypEeHHUS );

6) TpPy10BOI0 BOCTIMTAHMS

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



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

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

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

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

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

MOBBIIIIEHUE YPOBHSA 3KOJIOTMYECKOW KYJIbTYpPbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNKOB M OILIEHKA HX BO3MOXKHBIX TMOCIEACTBUN Jis
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 PAMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJACHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHME PABHOBECHUS B IKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOIIEH
MIPUPOJIHON Cpesie, YMEHUE MTPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJIMYUe PAa3BUTOTO  HSKOJOTMYECKOTO0  MBIIUICHUS, JKOJIOTHYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKONW HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIUATBLHOMN
MpPaKkTUKE, TOTOBHOCTM K Yy4YacTHUI0O B MPAKTUYECKOU JEATECIHHOCTH
AKOJIOTMYECKON 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 U UUTATENIbCKON KYJIBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMaHWE crhenu@uku OUOJOTUM KaK HAayKH, OCO3HaHUs €€ polu B
dbopMUPOBAHUU PAIMOHATIEHOIO HAYYHOTO MBIIUICHUS, CO3/IJaHUM IIEJIOCTHOTO
peACTaBiIeHUs] 00 OKPYKaIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOeXIEHHOCTh B 3HAYMMOCTH OUOJIOTUM ISl COBPEMEHHOM UBUIIN3AIINY:
obecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ANbHBIX IKOJIOTHYECKUX MPOoOIeM
u o0ecreueHus TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PaIlMOHAIBHOMY
UCIIOJIb30BaHUI0 MPUPOIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTMYECKHX 3HAaHUM B UEJAX
NOBBIIIEHUA OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroImxcs,
dopMupyemoii mpu u3yuyeHuH ONOJIOTUH;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEr0o MUpPA U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAyYHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIEJIbIO OTYYEHUS TOCTOBEPHBIX BHIBOJIOB,

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

OCO3HAaHME LIEHHOCTH HAY4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTHh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yJibTaThl ~ OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE I  (OPMHUPOBAHUSI MHPOBO33PECHHUS
oOydJarommxcsi  MEXIUCIHUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAY4YHBIE
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (paKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaJIbHbICE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIC), 00€CIIEUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHONH TPAaMOTHOCTH M COLIMABHON KOMITETEHIIUU
00yJarmuxcsi, CHOCOOHOCTh OOYYaIIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajeHHe  YHMBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHE TeHCTBHUSA:

CaMOCTOSTENIbHO  (popMyNIHMpoBaTh H  aKTyaJIU3WpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHWW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduramuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
YCTaHABIUBAThH CBSI3U C APYTHUMH MMOHATUSIMH ),

OTpeNeNsaTh e NEITeIbHOCTH, 3a/JaBas MapaMeTphl U KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3YyJbTaThl JCSITEIBHOCTA C IOCTaBJICHHBIMHU
HETISIMU;

HCIIOJIBb30BaTh OHOJIOTMYSCKUE TIOHATHS JJI1 OOBSCHEHHS (DAKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYX JACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEACTBA S MPEACTAaBICHUS
CYILECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PA3HOTO pPOJA, BBIABICHHBIX B PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUN 1E€ATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSIX PEaTBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TMPOOIIeM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBUS:

BIQJIETh ~ HaBBIKAMU  Y4eOHO-MCCIIEAOBATENbCKOM WM MPOEKTHOU
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEHICHHS MPaKTHIECKHUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PAa3JMYHBIE BHUIBI JACATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTaruy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX
CUTYaIlUsX, B TOM YUCJIE NP CO3aHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBIIUICHHWS, BIAACTh  HAYYHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
JESITENIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3WpOBaTh 3aaady,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHUs], HaXOIUTh apryMEHTHI /IS JI0Ka3aTelbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEACTB M CIIOCOO0B
NEeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC UCH, ITPEAaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUSI,
CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX wWHpopMmammu (TEeKCTe
y4eOHOTO MOCOOMs, HAy4YHO-NOMYJSIPHOW  JuTeparype, OHOIOTHYECKUX
CIIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B HHTepHeTe),
aHAIM3UPOBaTh WH(OOPMAILIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyIMpPOBATH 3aMPOCH U IPUMEHATH Pa3INYHbIC METOABI TIPH MMOUCKE U
oTOope Ouojoruueckol uWHpOpMaIMU, HEOOXOAUMOM sl  BBIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



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

WCIIONIb30BaTh HAyYHBINM $3BIK B KadecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
HCIIOJIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaieHUe YHMBEPCAJIbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

1) oO1ienme:

OCYLIECTBJISATh KOMMYHHUKALIMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(ymeHue 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXJIECHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIaraéMoy 3aJ1auk, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU AUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYalUi,
YMETh CMATYaTh KOHPIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
co0€eCceTHUKY U B KOPPEKTHOU opMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCHOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB.

2) coBMecTHas [1eITeJIbHOCTh:

MOHMMATh W HUCHOJb30BaTh  MpPEUMYyIIecTBA  KOMaHIHOM  H
WHJIUBUYyaIbHOM pabOThl TOpH  pPELICHUH OHOJIOTMYECKOM  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOAUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHMA C YUETOM OOILIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTAThl
COBMECTHOU paboThI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIa/Ja M KaXKIOT0 y4YaCTHMKAa KOMAHJIbI B
oO1ui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE IOBEJIECHUE B PA3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMM PeryJITHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX MO OTHOILIECHHUIO K dKUBOM MPUPOJE,
CBOEMY 3[I0POBBIO U 37J0POBbI0 OKPYKAIOILHUX;



CaMOCTOSITEJIBHO  OCYLIECTBJIATH  IIO3HABATEJIBHYIO  JESATEIBHOCTb,
BBISBJISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B
00pa30BaTENbHOMN IEATEIHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHHS TMpoOJeMbl C Y4YETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABaTh OLICHKY HOBBIM CUTYaLHsIM;

pacmiipsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW SPYIUINH B
pa3HbIX O0JIACTSIX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pe(diIeKcMH KaK OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICHMBAaTh PUCKH W CBOECBPEMEHHO NPHUHUMATh PEMICHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTMBBI M ApPryMEHTBHl JPYTHX IPU AHAINA3E PE3YIbTAaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATK! U JIOCTOMHCTBA;

IIPUHAMAaTh MOTUBBI M ApPryMEHTBHl JPYTHX IpPU AHAINA3E PE3YIbTAaTOB
NEATEIIBHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtnbie pe3ynbTathl ocBoeHHS IporpamMmbel COO mo Ouonornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeameTa
«buonorus» HayuyHble 3HaHHS, YMEHUS M CHOCOOBI JAEHCTBHI MO OCBOCHHMIO,
WHTEpOpeTallui ¥ TNpeoOpa3oBaHHWIO 3HAHUW, BHJBI JEATEILHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHWUN B PA3IMYHBIX YUEOHBIX
CUTyalMsiX, a TaKKe B PEATbHBIX KU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNbTaThl MPEICTABIEHBI M0 TOJAaM
oOydJeHwusl.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKHX H 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3a71a4;



YMEHUE pacCKpbIBaTh COAECPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyisiuus), YpPOBHEBas OpraHU3ALMS KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpuHU (KIETOYHasi, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJspHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTooOpa3usi u
MIPOUCXOXKICHHUS KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJBW)KEHHE  THUIIOTE3bl,  BBISIBICHHUE
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 MPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHUE MTPUMEHSTD MOTYYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 3J0POBbS 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 pellaTh 3JIEeMEHTapHble TEHETHUYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIeJOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JJIs IPEACKA3aHUs HACJIEI0BAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLICHUBAaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEP aHUS, BKIIOUAIOIIYIO I[ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBA MAaccOBOM HMH(pOpMAlMHM, HAY4YHO-
NOMyJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BAHUN 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 yueOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUHCKHX M 3apyO€KHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOIHH,
(PyHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELICHMs] )KU3HEHHBIX 3a71ay;



yYMEHHE PAaCKpbIBaTh COJEpKaHnEe OMOJOTHYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMyJIALUsA, TEeHOMOHA, OBONIONMS, JBWXKYIIUE CHIbI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1000pa30BaHUE,
AKOJIOTHYECKUe (PaKTOPBI, IKOCHUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

YMEHUE H3J1araTb OMOJIOTMYECKUE TEOopur (3BONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactsa K. M. Bapa, yepenoBanus Ti1aBHbIX HalpaBICHUA U
nyteit sBomonu A. H. CeBeprioBa, yuenusi o 6mocdepe B. . Bepuaackoro),
OTIPEIETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIJIeTh METOIaMH HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs U IPOBEICHUE
OMOJOTHMYECKOTO  DKCIMEPUMEHTA, BBIJBWKEHHE THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOyYEeHHBIX
pE3yJIbTAaTOB, MCIOIB30BAHHBIX HAYYHBIX MOHSITHNA, TEOPU U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTATOB;

YMEHHE BBIICNIATHh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpoTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHE MPUMEHATH TOTyUeHHbIC 3HAHUSA U OObSICHEHUST OMOIOTUIECKIX
IIPOLIECCOB U SIBJIEHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKPYXKaIOIIUX JIOJEH, COOJIOJEHUsS HOPM TIPAaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpogHOMN cpeje, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh »3JIeMEHTapHble OMOJOTHYECKHE 3aJauyd, COCTaBIATh
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHUECKHE pabOThl, COOMIOAATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTUYECKOTO COJEP aHUS, BKIIOUAIOIIYIO I[ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccOoBOM HMHQOpPMAIUH, 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 KJIACC
Ne HaumenoBanue KounyecTBO 4acoB
DJIeKTpOHHbIe (LM (pPOoBbIE)
n/ pa3jiejioB U TEM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchbl
n MporpaMmMabl padoThI padoThI
bubmuorexa [JOK
1 b
HOIOTIL Kax Hayxd 4 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe cuCTEMBI U BX 5 bubmuorexa [JOK
OpraHun3anus https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKUN COCTaB U 16 1 bu6mmoreka [IOK
CTPOEHUE KIETKU https://m.edsoo.ru/7f41¢292
4 JKuznenesaTeabHOCTh 12 bu6mmorexa [IOK
KJIETKH https://m.edsoo.ru/7f41¢292
PasmMHOXeHUE U
5 T 10 i bubnuotexa [JOK
a1 y https://m.edsoo.ru/7141c292
pa3BUTHE OPraHU3MOB
HacnencrseHHOCTE U
6 M3MEHYHUBOCTH 16 1.5 bubmorexa [TOK
) https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 CernekIusi OpraHu3MOB. 7 bubnmnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [JOK
8 P
C3EPBHOE BpeMA 2 https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO
69 0 4

YACOB I10 ITPOT'PAMME



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

11 KJIACC

HaumeHoBaHUe Koau4vecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3zeJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 18 ! bubmuorexa [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3nukHOBEeHUE U BuG 10K
noIMoTeKA
2
PasBUTHC HKU3HH 18 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDVAKAIOLAS 10 ! bubmuorexa [JOK
Py B https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 JKOJIOTHYECKHUE 18 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3CPBHOC BpEeMA 4 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 68 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
https://m.edsoo.ru/7f41cc74




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbBbIE
B Hara uudgposbie
n | Tema ypoka KonTpoabHbie IpakTHyeckue
ce U3YYeHHs oOpa3oBaTejibHbIE
/ padoThI padoThI
u ro pecypcbl
12 EHONOMS B CHCTEMe HAVK ) 01.09. https://m.edsoo.ru/216c645
y 02.09. c
MeTo1b1 TO3HAHMS KUBOH
npuposl. [Ipaktudeckas
3.4 pabota Ne 1 «Vcronp3oBaHue 5 0.5 08.09. https://m.eds00.ru/2636364
pa3IM4YHBIX METOJIOB IIPH ’ 09.09. b
W3Y4YeHHH OMOIOTUYECKUX
O00BEKTOBY
b , 15.09.
5-6 MOTIOTHICCIHE CHETEMET 2 5.09 https://m.edsoo.ru/ca2lccée
MIPOLECCHI U UX U3YUYECHUE 16.09.
7.8 XUMHYECKUN COCTaB KJIETKU. ) 22.09. https://m.edsoo.ru/1777ba9
Boja n MmuHepasbHbIe cONH 23.09. 6
9- benku. CocTaB u cTpoeHue ) 29.09. https://m.edsoo.ru/b54c5a4
10 0eJIKOB 30.09. 3
11 depMeHTHl — OHOJIOTHYECKHE 1 06.10 https://m.edsoo.ru/cldllac
KaTaJlu3aTOpPHI. T a
12 JlaGopaTtopnast pabota Ne 1 1 0.5 07.10 https://m.edsoo.ru/c1d1lac

«3y4deHne KaTaIuTHYECKOU

a



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/c1d11aca

aKTUBHOCTH (pepMeHTOB (Ha
pUMEepe aMHJIa3bl WIH

KaTaJia3bl)»
13- 13.10.
14 VYriaeBoapl. JIunuael 14.10. https://m.edsoo.ru/5d1cef76
15- 20.10. https://m.edso00.ru/948bf53
16 Hyxneunosble kucinotsl. AT® 21.10. 6
17- | HWcropus u METOAbI U3yUEHUS 10.11. https://m.edsoo.ru/b3ab8e6
18 | knerku. Knerounas teopus 11.11. 8
19- | Knerka kak 1ejaocTHas )KuBas 17.11. https://m.edsoo.ru/5¢c5ca96
20 cucTeMa 18.11. a
21 CrpoeHnue 3yKapruoTHUYECKOn 24 .11. https://m.edsoo.ru/da486e8
KJIETKH. 2
JlaboparopHuas pabota Ne 2
«3yueHne CTpOCHUS KIIETOK
2 paCTeHI/II\/‘:I, KUBOTHBIX, TPUOOB U 0.5 25.11. https://m.edsoo.ru/da486e8
OakTepuit oI MUKPOCKOIIOM Ha 9
TOTOBBIX MHKpOIIperapaTax u
UX ONHCAHHUE
23- | OOmeH BemiecTB Wi 01.12. https://m.edsoo.ru/b53dd96
24 MeTa0o0IN3M 02.12. 1
25- DoTocHHTes. XeMOCHHTEs 08.12. https://m.edsoo.ru/121ae93
26 ' 09.12. a
27- HePreTHHeCKHi 06MeH 15.12. https://m.edsoo.ru/4a9675¢
28 CPTCTHHCCITIT ODME 16.12. 8
29 JKU3HEeHHEIA IUKIT KIETKH. 22.12. https://m.edsoo.ru/6e28ab9



https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68
https://m.edsoo.ru/b3ab8e68
https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92

Jlenenue KieTKu.

N

Muro3. JlabopaTopHas pabora
Ne 3 «HabGnronenue murosa B

https://m.edsoo.ru/6e28ab9

30 KJIETKaX KOHUMKA KOpEeIlIKa 0.5 23.12. 5
JyKa Ha TOTOBBIX -
MHUKpOIIpenaparax»
31-| b 0 .P A2,
VIOCHHTES beJtica, Teakiutt 29.12 https://m.edsoo.ru/5Sccfbebs
32 MaTpUYHOTO CUHTE3a 30.12.
33- | Tpaucasauus — OMOCHUHTE3 12.01.
34 Serxa 13.01. https://m.edsoo.ru/396ea3f2
35- | Hexknerounsie GOpMBI KU3HH 19.01. https://m.eds00.ru/8177638
36 — BUPYCHI 20.01. b
) .01.
37 OPMbI PasMHOCHHIA 26.01 https://m.edsoo.ru/96a7fce8
38 OpraHU3MOB 27.01.
39- . 02.02.
40 Meiio3 03.02. https://m.edsoo.ru/fad784a8
OO6pa3oBaHue 1 pa3BUTHE
https://m.edsoo0.ru/6373f7d
41 MOJIOBBIX KJIETOK. 09.02. 5
Orm10/10TBOpPEHHE. B
JlaGopatopHas pabota Ne 4
47 «M3y4yeHne cTpoeHus MOJIOBBIX 0.5 10.02. https://m.edsoo.ru/6373f7d
KJIETOK Ha TOTOBBIX 2
MHUKpOTpenapaTax»
43- | HWuauBuayanbHOE pa3BUTHE 16.02. https://m.edsoo.ru/2a4596¢
44 OpraHu3MoOB 17.02. 4
45- | T'enetuka — Hayka o 24.02. https://m.edsoo.ru/fc39b86¢



https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c

46 HACJIEICTBEHHOCTH U 02.03.
N3MEHYUBOCTHU
47 3aKOHOMEPHOCTU HACTIEAOBaHUS 03.03. https://m.edsoo.ru/621afld
[PU3HAKOB. d
https:/m. ru/621afl
48 MoHOTHOpHIHOE CKPEIUBAHUE 09.03. d pi:/fm.edsoo.ru/621afld
49 JuruOpuHoe CKpemrBaHue. 10.03. https://m.edsoo.ru/b8f7fe72
3
50 AKOH HE3ABHCHMOTO 16.03. https://m.edsoo.ru/b8f7fe72
HACJICIOBAHUS MTPU3HAKOB
51 CueImieHHOe HaclIeOBaHUE 17.03 https://m.edsoo.ru/634751f
HPHU3HAKOB. o e
JlaboparopHast pabota Ne 5
«M3ydyenue pe3ysnbTaToB
§) ://m. )
57 MOHOTUOPUIHOTO U 0.5 23.03. https://m.edsoo.ru/634751f
JUTUOPUIHOTO CKPEIUBAHUS Y [§
Npo30¢uUIIBl HAa TOTOBBIX
MHKpOIpenapaTax»
I'eneruxa nona. HacienoBanue
53- https://m.edso0.ru/472b313
54 MPU3HAKOB, CLIENIJIEHHBIX C 24.03. 5
MOJIOM 06.04. =
N3mMeHunBOCTD.
H
55 CHACICACTReHAA 07.04. https://m.edsoo.ru/a8 1 bbffl
U3MEHUYUBOCTD.
JIa6 6ota Ne 6.
56 abOpATOpHai pabotd 0.5 13.04. https://m.edsoo.ru/a8 1 bbffl

N3zydenune Mo iupuKamoHHON



https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/a81bbff1

W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psijia U
BapHallMOHHOW KPUBON»

57 Hacnencrsennas 1 14.04. https://m.edsoo.ru/b3¢33d2
W3MEHUYHUBOCTb. 4
JlaGopaTtopnast pabota No 7.
58 «AHnanu3z myTamui y i 0.5 20.04. https://m.edsoo.ru/b3c33d2
O30 HIIBI HA TOTOBBIX 4
MHUKpOIIpenaparax»
59- CeHeTHEA TeToBeKa ) 21.04. https://m.edsoo.ru/9a8c8d9
60 27.04. 9
PesepsuElil ypok. O0001IEHNE
61- o T:Me «HZEHG CTBCH:I];CTB " ) 28.04. https://m.edso00.ru/879866¢
6 )i 04.05. 6
W3MEHYMBOCTh OPTaHU3MOBY»
63- .05.
64 Cenexuus Kak HayKa U IIpoLecC 2 (1)? 82 https://m.edsoo.ru/fcf6d1d6
65 MeToabl 1 JOCTHKEHUS
CEJIEKIIUU PACTEHHI 1 2 12.05. https://m.edsoo.ru/aeal 7cfc
66
JKUBOTHBIX 18.05.
67- | buorexHOJIOrHs Kak OTpacib 19.05.
69 P 3 25.05. https://m.edsoo.ru/b9419a7e
MIPOU3BOJICTBA 26.05.
OBIIEE KOJIMYECTBO HACOB 69 4

I10 ITPOT'PAMME



https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
n Tema ypoka Bcee KonTposabHbie IIpakTHyeckue
U3yYeHUS o0pa3oBaTte/ibHbIE
/ ro padoThI padoThI
. pecypchbl
DBOJIIOLHS U METOJIBI €€ 01.09. https://m.edsoo.ru/f765e25
1-2 2
U3y4CHUS 04.09. 1
3.4 Hcropus pazsutus ) 08.09. https://m.edsoo.ru/f723685
MPEACTABJICHUI 00 IBOIIOIIUN 11.09. 2
15.09. https://m.eds00.ru/92¢2cb7
5-6 | Mukpo3BoIIIOIHS 2 18.09. c
[TomyAnus kak
7 3JIEMEHTApPHAS €IVNHULA BUAA 1 22.09. https://m.edsoo.ru/6¢23fcce
Y SBOJIIOLIUU.
JlabopaTtopHas pabota Ne 1
C
8 («\-PaBHEHUE BIIOB TO 1 0.5 25.09. https://m.edsoo.ru/6¢23fcce
Mopdonoruaeckomy
KPUTEPUIO»
JIBHOKyIIIHE CHIIBI
9- 29.09.
10 (amemeHTapHBIE (HaKTOPHI) 2 02.10 https://m.edsoo.ru/c9ca7ec2
IBOJTFOLIAU o
06.10.
11- | EctecTtBeHHBIN 0TOOp U €ro 5 09.10. https://m.edsoo.ru/6el75a5
12 (bopMbI 7



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/6e175a57

Pe3ynpTarsl sBOIIOLMK:
MPUCTIOCOOTICHHOCTh

https://m.edsoo.ru/2d74ael

13 13.10.

OpraHu3MOB U 9

BUI000pa30BaHuUE.

JlabopaTtopHas pabota Ne 2

«Omcariite https://m.edsoo.ru/2d74ael
14 PUCTIOCOOJICHHOCTH 0.5 16.10. 9

opraHusma u €€ -

OTHOCUTEJILHOTO XapaKTepa»
15- | Hampasnenus u mytu 20.10. https://m.edsoo.ru/cec9b35
16 MaKpO3BOIIOLUN 23.10. 3
17- Heob 06.11. https://m.edsoo.ru/88f6dcd
18 €00paTUMOCTh IBOJIIOIIUU 1011, 6
19- | Hcropus xku3Hu Ha 3eMie u 13.11. https://m.edsoo.ru/19b8998
20 METO/IbI €€ U3YUEHUSs 17.11. 5
21- | T'umore3sl MPOUCXOXKIACHUS 20.11. hitps.//m.edsoo.ru/7f268le
22 KU3HU Ha 3emMJie 24.11.
23- | Pa3BuTue xu3HU Ha 3eMIIe 110 27.11. https://m.edsoo.ru/4518934
24 Jpam U nepuojam 01.12. 1

O

CHOBHDIC STAlIbl SBOIIOLIH 04.12. https://m.edsoo.ru/f256a36

25 PACTUTENILHOTO U )KUBOTHOT'O b

MHupa. B

[TpaxTiueckast pabora Ne 1
26 «3y4eHne uCKOMmaeMbIX 0.5 08.12. https://m.edsoo.ru/f256a36

OCTAaTKOB PACTEHUI 1
JKHUBOTHBIX B KOJIJICKIIUAX»

b



https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6
https://m.edsoo.ru/88f6dcd6
https://m.edsoo.ru/19b89985
https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/f256a36b

27- | CoBpemeHHas cucTeMa 11.12. https://m.edsoo.ru/58f9116
28 OpraHU4eCcKOro Mupa 15.12. e
29- | DOBomrouus yemoBeKa 18.12. https://m.edsoo.ru/b4c1d46
30 (aHTpOMIOTEHE3) 22.12. 8
31- | JBwxkymue cuibl (haKTOphI) 25.12. https://m.edsoo.ru/7ad55eb
32 aHTPONOTeHE3a 29.12. 9
33- | OcHOBHBIE CTAJIUU IBOJIIOIUU 12.01. https://m.eds00.ru/81d88b8
34 yeJoBeKa 15.01. 6

YenoBeueckue pacel U
35- 19.01. https://m.edsoo.ru/2374ale
36 MIPUPOIHBIEC aTanTallK 2201, 1

YeloBeKa

Pe3epBHblii ypok.
37- | OO6oOmeHnue mo reme 26.01. https://m.edsoo.ru/dd4662c
38 «BO3HUKHOBEHHE U pa3BUTHE 29.01. 2

KU3HU Ha 3emie»
39- 02.02.
40 DKOJIOTHS KaK HayKa 05.02. https://m.edsoo.ru/abf8¢b57
41-| C 0 Uz

PO ODMTAMHA 1 09.02 https://m.edsoo.ru/9d2ca73f

42 AKOJIOrHuYecKre (hakTopbl 12.02.
43 Abuotnyeckue GpakTopsbI. 16.02. https://m.edsoo.ru/afad9188

JlaGopaTtopHnast pabota Ne 3.
44 «Mop(onorieckie . 0.5 19.02. https://m.edsoo.ru/afad9188

0COOEHHOCTH pacTeHui u3

Pa3HBIX MECT OOUTAHUSY.

04,

45 Jlaboparopnas padora Ne 26.02. https://m.edsoo.ru/afad9188

«BausHue cBera Ha POCT U



https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f
https://m.edsoo.ru/afad9188
https://m.edsoo.ru/afad9188
https://m.edsoo.ru/afad9188

Pa3BUTHE YEPEHKOB KOJIEYCa»

46- Brotuteckue haxTop! 02.03. https://m.edsoo.ru/a4928c6
47 P 05.03. 1
48 DKOJIOTUYECKUE 09.03. https://m.eds00.ru/d6945d5
XapaKTEPUCTUKH MOy JISIIIHH. 4
[Tpaktuyeckas padora Ne 2
49 «ITogcuér fIJIOTHOCTI/I 0.5 12.03. https://m.edsoo.ru/d6945d5
MOMYJISIIMI pa3HbIX BUOB 4
pacTeHu»
50- | CooO1ecTBa OpraHu3MOB — 16.03. https://m.edso0.ru/88d19c6
51 OHOLIEHO03 19.03. 2
52- | DKOJOTHYECKHE CHCTEMBI 23.03.
https://m.edsoo.ru/1ead9dff
53 (3K0CHCTEMBI) 26.03. DS:HLECS00.FU2E8
OCHOBHBIE [T0Ka3aTeIn
54- | SKOCHCTEMBI. DKOJIOTHUYECKUE 06.04. https://m.edsoo.ru/8cb8517
55 nupamuel. CBOMCTBA 09.04. 3
skocucteM. Cykueccus
56- IoHDOMHE SKOCHCTEMEL 13.04. https://m.edso00.ru/738929d
57 PHPOAHBIC SXOCHTTE 16.04. 3
58- AHTDOMOICHHEL SKOCHCTEMEL 20.04. https://m.edsoo.ru/c5534¢e2
59 pormore € DKOCHUCTE 23.04. d
60- | buocdepa — rmobdbanbHas 27.04.
https://m.edsoo.ru/6¢4997cf
61 SKOCHUCTEMA 3eMITH 30.04. DS-/0.EES00.I0DE €
62-1 3 .05.
AKOHOMEpHOCTH 04.05 https://m.edso00.ru/c929ffbc
63 CYILECTBOBaHMs OnoChepbl 07.05.
64- | YenoeuecTBo B Ouocdepe 11.05. https://m.edso0.ru/482d616



https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/6c4997cf
https://m.edsoo.ru/c929ffbc
https://m.edsoo.ru/482d6168

65 3emin 14.05. 8
66- | CocylecTBOBaHUE TPUPOIbI 18.05. https://m.edsoo.ru/ee2b94a
2

67 M YEJIOBCUYCSCTBA 21.05. 4
Pe3epBHbIii ypok.

68 O06001eHre TEMbI i 25 05. https://m.eds00.ru/82¢3bb5
«Coo0iecTBa u f
9KOJIOTUYECKHE CUCTEMBI»

OBILEE KOJIMYECTBO YACOB 68 55

I10 ITPOTPAMME



https://m.edsoo.ru/482d6168
https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/82c3bb5f
https://m.edsoo.ru/82c3bb5f

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOIM OBPA30BATEJILHOM

ITPOI'PAMMUBI
10 KITACC

Kox npoBepsiemoro
pe3yJbTarTa

IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTaThl 0CBOEHHUSI OCHOBHOI1 00pa30BaTeILHON NMPOTrPaMMbl
cpeaHero oomero oo0pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHUSI €CTECTBEHHBIX HayK,
B (hOpMHpOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MHUPOBO33PEHHS; O
BKJIaJIE POCCUHCKUX U 3apyOexHBIX YUEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH; (YHKIHMOHATIHLHON
IPaMOTHOCTH YeJIOBEKa JIJISl pEeUICHHs )KU3HEHHBIX 3314

YMeHue packpbiBaTh COJEpKaHUE OMOJOTHYECKMX TEPMUHOB U TOHATUH: JKU3Hb, KJIETKA, OPraHU3M;
MeTabonu3M (0OMEH BEIIECTB W MpEBpallleHUE HHEPruH), TOMEOcTa3 (camMOperyisius), ypoBHEBas
OpraHu3aIysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEIcHHE (PEIPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE

YMeHune wuznarath OHMOJIIOTMYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHas, MyTalHoHHas), 3akoHbl (I
Menpens, T. Moprana, H.W1. BaBunoBa) u ydeHus (0 LEHTpaXx MHOTooOpa3usi U MPOUCXOKIEHUS
KyJabTypHbIX pactennii H.M. BaBuiosa), onpenensiTh rpaHuilbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiaaaeTh METOJaMHU HAaYYHOT'O IIO3HAHUS B Ouoyoruu (Ha6J’II-O,Z[eHI/Ie 1 OIIMCAaHHEC KUBBIX CUCTEM,
IpoLEeCCOB U HBHGHHﬁ; opraHu3anusa U IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUC
THUIIOTE3bI;, BBIABJIICHHUC 3aBUCUMOCTH MCKAY HCCICAYCMBIMHU BCIIMYWHAMU, 00BsICHEHHE IMMOJTYYCHHBIX
PE3YJIbTATOB, UCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHC [J€JIaTb BBIBOJAbLI Ha
OCHOBAHUU IMOJTYYCHHBIX pe3yJ’IBTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE TPU3HAKN BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIIECTB U IMPEBPALICHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOIO M DJHEPreTUYecKoro OOMEHa, XEeMOCHHTE3a, MHUTO3a, Meho3a,
OILJIOJIOTBOPEHUS], PA3MHOXKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3)

YMeHme IMPUMCHATH IOJYUCHHBIC 3HAHUA JJIA 00BACHEHHS OMOJIOTHYECKHX IMpoHEcCCOB U SIBJ'IeHI/II\/’I, JJIA




MPUHATHS TPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW JKM3HH B IIENIAX 0OecIeueHs] 0€30IacCHOCTH CBOETO
3JI0POBBS M 3JI0POBBSI OKPYKAIOIIUX JIFOJICH, COOIOICHUS HOPM TPAaMOTHOTO MOBEJICHUS B OKPY KaroIen
MIPUPOJTHON cpejie; TOHUMaHUuE HeOOXOIMMOCTH MCTIOIh30BaHUS JOCTHIKEHUI COBPEMEHHOUW OMOJIOTHH U
OMOTEXHOJIOTHH /I PAllMOHAIIBHOTO MPUPOIOTIOIb30BaAHUS

YMmenue pemiaTth 3JCMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d Ha MOHO- U I[I/II‘I/I6pI/II[HO€ CKpCIIUBAaHHC,
CHOCIVICHHOC HAaACICJOBAaHUC, COCTABJIATH CXCMbI MOHOI‘I/I6pI/I[[HOI‘O CKpCIIMBaHUA I MPCACKA3aAHUA
HAaCJICOAOBAaHHW ITPU3HAKOB Y OPTraHU3MOB

YMeHue BBINONHATH JTA0OpaTOpHBIE W MpakTHUecKkue paboThl, COOMIOAATh MpaBuia Mpu padore ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTHUYECKH OLIEHMBATb W HMHTEPIPETUPOBATH HHPOPMALUIO0 OHUOJIOTMYECKOTO COJAEpIKAHMUS,
BKJIIOYAIOIIYIO T[ICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHbiX HcTouHMKOB (CMMU, HayuHO-nomyssipHble
MaTepUabl); ITUYECKNE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTUHU, METUIIUHE, OMOTEXHOJOTUU

10

YMeHue co3gaBaTh COOCTBEHHBIE IMHCHMEHHBLIE U YCTHBIC COO6H.I€HI/I$I, 060611_[2151 6I/IOHOFI/IIICCKYIO
I/IH(l)OpMaI_[I/II-O N3 HCCKOJIbKUX UCTOYHUKOB, I'PAMOTHO HCITI0JIb30BATb MOHATHUMHBIN alrapar Ouogoruu

11 KITACC

Konx nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero odopazoBanus

CopMUpOBaHHOCTH 3HAHHUK O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK,
B (popMUpOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPAa W HAYYHOT'O MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUHU; (PYHKIIMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHS )KM3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJepKaHUE OMOJIOTMYECKUX TEPMHMHOB M MOHSATHM: BUJ, MOMYJSALUs, reHO(OH,
9BOJIIOIMUS,  JBIDKYIIME  CHWiIbl  ((aKTOphl)  SBOJIONMH,  MPHUCIOCOOIEHHOCTh  OPraHHW3MOB,
BHUJI000pa30BaHKE, SKOJIOTHYECKHE (PaKTOPbI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHThI, LIeTH
MUTaHUs, KOJOrHyecKasi upaMuaa, buoreoueHos, buocdepa

YMmenue uznarate 6uonoruueckue teopuu (3BosronuoHHas teopus Y. JlapBuHa, CUHTETHYECKas TEOpUs




SBOJIIOLIMK), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoabliieBoro cxojcrsa K.M. bapa, uepegoBaHusi riiaBHbIX
HarnpasiieHui u mytei sBomonnu A.H. CeBeprioBa, yuenus o 6uochepe B.I. Bepnaackoro), onpenensits
TPAHMIIBI KX TPUMEHUMOCTH K >KMBBIM CHCTEMaM

YMeHue BIaieTh METOJJaMH HAYYHOTO MO3HAaHUs B Ouosiornu (HaOdroieHNe M ONMCAHKE JKUBBIX CUCTEM,
IIPOLIECCOB M SIBJICHMUH; OpraHu3alusi U IpOBEAEHUE OMOJOTMYECKOro HSKCIHEPUMEHTA, BBIIBH)KEHUE
TUIOTE3bl; BBISBICHHE 3aBUCUMOCTU MEXAY HCCIEIyEMBbIMU BEIMYMHAMHU, OOBSCHEHUE IOJYyUYEHHBIX
pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX IIOHATHH, TEOPUH U 3aKOHOB; YMEHHME Je€laThb BBIBOJBI Ha
OCHOBAHUU IOJYUYEHHBIX PE3YJIHTATOB)

YMeHue BBIICIATh CYIICCTBCHHBIC MPU3HAKH CTPOCHHSI OMOJOTHYECKUX OOBCKTOB: BHJIOB, MOITYJISIIHIM,
MPOAYIICHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OWOTCOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH MpPOIECCOB
HACJIC/ICTBEHHOH HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUSA, TMPUCTIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHUS YKOJOTHUECKUX (DaKTOPOB HA OPTaHU3MBI, TIEPEHOCA BELIECTB U TIOTOKA SHEPTHH B
IKOCUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue MpUMEHATh MOJTy4YEeHHbIE 3HaHUS I OOBSCHEHUS OMOJIOTMYECKHX HPOLIECCOB M SIBICHUH, JUIs
MPUHATHUS MPAKTUYECKUX PEIICHUI B MMOBCEJHEBHOMN XKU3HU B IEJSX 00eCIedeHus: 0€30MacHOCTH CBOETO
3JI0pOBbsI U 3/I0POBbsI OKPY>KAIOIINX JIFO/IeH, COONIIOICHUSI HOPM TPAMOTHOT'O MOBEJICHHS B OKPYXKAOLIEH
MPUPOJHON cpezie; MOHMMaHHEe HEeOOXOJIMMOCTHU HCIOJB30BaHUS JOCTHKEHUH COBPEMEHHOUN Omosoruu
JUISL PALIMOHAIIBHOTO IIPUPOAOIIOIB30BAHUS

YMeHue pemiath 3JIeMEHTAapHbIE OMOJOTHUYECKHE 3a/lauM, COCTABIISATH CXEMBbl IEpeHOca BEIIECTB H
SHEPruM B KocHucTeMax (Lleny MUTaHus)

VYMeHHe BBIMOJHATH J1TA0OpaTOpHBIE U TMPAaKTHUYECKHUE paboOThl, COOIIOATh MpaBWia Mpu padoTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM

YMeHHe KpUTHYECKH OIIEHHWBAaTh W MHTEPIPETUPOBATh MHPOPMALHUIO OHOJOTHMYECKOTO COAEp KaHus,
BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHbiX HcTouHMKOB (CMMU, HayuHO-nomymsipHbIe
MaTepHalibl); pacCCMaTPUBATh IJI00AbHBIE KOJOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (HOPMUPOBAThH 110
OTHONICHHIO K HUM COOCTBEHHYIO MO3HIIHIO

10

YMenue co3naBaTh COOCTBEHHbIE INHCBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OHOIOTHYECKYIO
MH(GOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmnapar OHMOoJI0Tuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

buonorus xak Hayka

1.1

buonorus — Hayka o xuBoi mpupoze. Ponb Ouomornu B (HOpMHpPOBAHHH COBpPEM
Cucrema OMOIOTHYECKUX HAYK

1.2

MeTtoapl MO3HAHUS KUBOHU IIPHUPOJbI (Ha6J’IIOI[€HI/Ie, OKCIICPUMCHT, OIIMCAHU(
MOJCIUPOBAHUC, CTATUCTUYCCKAs o6pa60TKa I[aHHLIX)

JKuBble cucTeMBl U BX OpraHu3sanusa

2.1

JXKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ononorun. CBOHCTBa OHMOCHCT

2.2

YpoBHM oOpraHuzanMi OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KIETOYHBINH, C
BUJIOBOM, 9KOCUCTEMHBIN, O1ochepHbIi

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKHM COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MakKpO3JIEMCHTBI, MHUKPO3J
BCIICCTBA. (DYHKI_II/II/I BOJbl 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HO,[[I[ep)KaHI/IC OCMOTH'

3.2

benku. CocTaB u ctpoeHue 6enkoB. AMUHOKHCIOTE — MOHOMEpHI OenkoB. Hezamenuny
AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKY/bl (IIEpPBUT
YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBA OeKOB. bronornyeckre QyHKINH §
®epMeHTHl — Ouosornyeckue KaranusaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN IIEH
Kodepmentsl. Butamunbl. Otnnunst pepMeHTOB OT HEOPraHUYECKHX KaTalu3aTOpPOB

33

VYrneBoabl: MOHOcCaxapuabl (IJIIOK03a, pud03a U J1e30KCHpu003a), nucaxapuibl (cax
(kpaxmaJi, TITUKOTeH, [eJTI003a). buonornueckue GyHKIIMHN YTIIEBOAOB.

JIMnuasl: TPUTTIMLEPUABI, cTepouibl, pocomunuasl. I'napoduabHO-TuaPOPOOHBIE CB
aunuaoB. CpaBHEHHE YITIEBOIOB, OCIKOB M TUMUI0B KaK HCTOYHUKOB SHEPTUU
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Hykneunossie kucnotsl: JJHK n PHK. HykneoTuibl — MOHOMEpBI HYKIIEMHOBBIX KHC
Ctpoenue u ¢pynkiuu PHK. AT®: ctpoenne u pyHkuuun

3.5

[{utonmorust — Hayka o kietke. Kiierounas reopusi. MeToabl U3y4eHUs KIETOK

3.6

Knerka kak nenoctHas xuBas cuctema. OOiue mpu3HaKy KJIETOK: 3aMKHYTas Hapy:
KaK FeHeTUYECKUH anmapar, CHCTEMa CHHTe3a Oelka

3.7

TuIbI KIETOK: OYKAPpUOTUYICCKAA U IIPOKAPHUOTHUYCCKA. OcoOeHHOCTH CTPOCHUSA ITPOK:
CTCHKa 6aKTepHﬁ. CTpOCHI/IC BYKapHOTHqCCKOﬁ kiaeTkd. OCHOBHBIC OTJIHYHS pacT]
KJICTKHU

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (PYHKIIHI
cBoiicTBa u QyHkimu. [luromnazma u e€ opranounapl. OHOMEMOpPAHHBIE OPTaHOMIBI 1




(OIIC), anmmapat I'onbxu, M30coMbl. [ToTyaBTOHOMHBIE OpraHOUIBI KIIETKH: MUTOXOH
MUTOXOHApHUI 1 mactu. Buasl miactun. HememOpaHHbIe OpraHOUAbI KJIETKH: puOOCC
KryTUKH. OYHKINU OPraHoUAOB KJIeTKU. BKitoueHus

3.9

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sjepHas 000j0uka, Kap
XpOMOCOMBI

3.10

TpaHCIOpPT BELIECTB B KIETKE

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

OOMeH BemiecTB, WM MEeTa00IM3M. ACCUMIIIALMS (TUTACTHYECKUN OOMEH) U TMCCUMH
JIBE CTOPOHBI E€IMHOIO Mporiecca MeTaboyim3ma. Tunbl oOMeHa BEIISCTB: aBTOTP
(dbepMEeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUN YHEPIUHU B KIETKE

4.2

®orocunte3. CperoBas u TemHOBasg ¢a3bl (oTocuHTe3a. Peakiuu ¢dortocuHTE3a
3nauenue (HoOTOCHMHTE3a IJs KU3HU HA 3emie. BiausHue ycnoBuil cpensl Ha (oTocH
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUIA.

XeMocHHTe3. XeMOCHHTE3UpYole 0akTepun. 3HaueHuEe XeMOCHHTE3a [ J)KU3HH Ha

4.3

OHepreruyeckuil 0OMeH B KileTKe. Paciienienue BenecTB, BbIACIEHUE U aKKYMYJIHP
sHepreTuueckoro obmena. ['nmukonus. bpoxenue u ero Buasl. Kuciopomnoe okwc.
O} PEeKTUBHOCTD IHEPTrETHIESCKOTO 0OMEHa

4.4

Peakiun marpuuHoro cunrtesa. I'eHetndeckas napopmanus u JJHK. Peanuzamnms rene
I'eneTnyeckuil Kog M e€ro cpoicrTBa. TpaHckpunuus — Marpuudblii cuHTe3 PHK.
KonnpoBanue amuHokucnot. Poss pubocoM B 6uocunTese Oenka

4.5

Heknerounsie Gopmsl xu3Hu — BUpychl. Mctopus otkpbiTus BupycoB (.M. MBaHor
JKU3HENEATENIbHOCTH BUpPYcOB. bakrtepuodaru. bone3nu pacTeHMii, )KHUBOTHBIX U 4e
Bupyc ummynonedumura uyenoexka (BUY) — Bo3dymurens CIIM[a. Tlpodunakr
3a00J1€BaHUN

Pasmuoxenne n HHIWBHUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Krnerounslii mUK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u muto3. Ilporec
Perumukamuss — peakuus marpuunoro cunte3a JIHK. Crpoenme xpomocom. Xpor
JuninonaHbpId U TaIUIOMAHBIA XPOMOCOMHBIE HaOOpbl. XpomaTuzabl. lLluTomoruu
WHIUBUyaTbHOTO PA3BUTHS OPTaHU3MOB.

Henenne xknetku — Muto3. Craauu murtosa. [Iponeccsl, Mpoucxoasume Ha pa3HbIX
CMBICJI MATO3a

5.2

@opMbl pa3MHOXKEHHUsSI OpraHu3MoB: Oecronoe M MonoBoe. Buasl 6ecrosoro |
NOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BETETATUBHOE
KJIOHMPOBAHHE OPraHU3MOB, €0 3HAUEHUE JJISl CEJIEKIINU
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[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.
Meiio3. Cragum wmeiio3a. Ilpomeccel, mpoucxondimue Ha craausx weinos3a. [l
Kpoccunrosep. bruonornueckuii cCMbICIT M 3HaYEHUE MEH03a

5.4

['ameTorenes — mporecc oOpa3oBaHUs MOJOBBIX KJIETOK Yy KMBOTHBIX. IloJoBbIE
OO6pa3oBaHue M pPa3BUTHE IOJIOBBIX KIETOK — TaMeT (CHepMaTO30Hj], SHIEKIETK
OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK U criepMaro3onnoB. OmnonorBopenue. [laprenor




5.5

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOPHOTEHE3).
y TI03BOHOYHBIX JKUBOTHBIX: JApOOJICHWE, TacTpyysims, opraHoreHe3. Iloctan
NOCTAMOPHOHAILHOTO PAa3BUTHUS: MPsIMOE, HempsiMmoe (JTMYMHOYHOe). BimsHue cj
(baKTOpbl, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Pocr u pa3Buthe pacreHuii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOSHUE CEMECHH, CTa]

HaCJ'Ie,I[CTBeHHOCTI) U U3MCHYUBOCTH OPraHN3MOB

6.1

Hpez[MeT H 3aa4u I'CHCTUKHU. I/ICTOpI/IH Pa3BUTHA TI'€HCTUKH. BKJ'IaI[ pOCCHﬁCKHX n
I'CHCTHUKMU. MeTOIIBI T'CHCTHUKU (FH6pPII[OJ'IOFPI‘ICCKHI>i, HI/ITOFGHCTI/I‘I€CKI/II71, MOJICKY/J
reHeTudyeckue noHaTus. I eHeTnaeckas CHMBOJIMKA, UCITIOJIB3YEMAas B CXEMaX CKPCIIHB:

6.2

3aKOHOMEPHOCTH HACJEI0BaHUSl MPU3HAKOB, ycTaHOBiIEeHHblEe [. Menaenem. MoHO
eInHO00pa3usi THOPHUIIOB TepBOro MOKoyeHUs. [IpaBuino qoMuHHpOBaHUA. 3aKOH pa
yuCcTOTHI ramer. [loHOE U HenosHOe TOMUHUPOBAHHUE.

JurnbpupHoe CKpeumBaHWe. 3aKOH HE3aBHCHMOTO HACIEIOBAaHHMS IPU3HAKO
JUTHOPUIHOTO CKpELMBaHus. AHaJIM3MpyOllee CKpeluBaHue. Vcnoib30BaHue aHa
OTIpeIeNIeHNUs] TEHOTUTIA 0COOH

6.3

CL[CHJ'IGHHOG HaCJICJOBAHUEC ITPHU3HAKOB. Pa6ota T. MopraHa N0 CHCIUVICHHOMY He
CHCIIJICHHS 'CHOB B PE3YJILTATC KPOCCUHT'OBEPA. XpOMOCOMHaH TCOPHA HACICACTBCHH(
I'enetuka mnoma. XpOMOCOMHOC OIIPCACIICHUC II0JI1a. AYTOCOMH H IIO0JOBBIC
I'CTCPOTraMCTHLIC OPIraHU3MBbI. Hacnenosanue IMPHU3HAKOB, COCIJICHHLIX C ITIOJIOM

6.4

HN3meHunBoCcTh. BuIbl M3MEHYHMBOCTH: HEHACIEACTBEHHAs W HacleACTBEeHHas. Pc
N3MCHYHBOCTH. XapaKTepI/ICTI/IKa MOHHq)HKaHHOHHOﬁ U3MCHYHNBOCTH. BapI/IaI_II/IOHHB
HopMa pCakuu IpU3HAKaA. KonnuecTBeHHBIE M KadyeCTBEHHEIC INPpU3HAKHU U
MO,HH(l)HKaHHOHHOP'I HU3MCHYHUBOCTHU

6.5

Hacnencrsennas, WM reHOTHIWYECKas], U3MEHUYUBOCTL. KOMOMHATHUBHAS M3MEHUHBO
OCHOBa KOMOMHATHBHOW W3MEHUYMBOCTH. MyTalmoHHass W3MEHUYMUBOCTh. Kitac
XPOMOCOMHBIE€, TeHOMHBIE. HacToTa M MPUYMHBI MyTanuil. MyTareHHbie (aKTOPHI.
HacneacTseHHon n3menunBocty H.M. Basuiosa

6.6

I'eneTnka yenoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJABI TCHCTUKHN YCIIOBCKaA:
HHTOFCHCTH‘IGCKI/Iﬁ, 6I/IOXI/IMI/I‘16CKI/II>'I, MOJIeKy.]'IHpHO—I‘CHCTH‘-ICCKPIIZ. COBpeMeI-
IMMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, T'CHOTHIIMPOBAHHUEC, B TOM YHCIC C ITOMOIIBIO
3a00JIeBaHUs 4YCJIOBEKA: T'CHHEIC 6OJ'I63HI/I, 0oJlle3HU C HacJIeICTBEHHOM npeapac
oone3nn. ComaTuyeckue U TCHCPATUBHBIC MYTallUU. HpI/IHLII/IHLI 340pOBOIO
HpO(I)I/IJ'IaKTI/IKI/I U JICUCHHS TCHETHYECKHX OO0JIC3HEH. Meauko-reHeTUIECKOe
MEIUITUHCKON T'€HEeTUKHU B NPpCAOTBPAIICHNUN U JICHCHUH I'CHCTHUYCCKUX 3a00/1€BaHUH U

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IpOLECC. 3apOXIECHUE CEJNEKIMH U JIOMECTHUKAIUs. Yde
NPOMCXOXKACHUS U MHOTroo0pasus KyJIbTYpHBIX pacTeHUH. LIEHTpbI MpOMCXOXKJIEH!
opoJia, MTaMm

7.2

CoBpeMeHHBIE METOIbI CeIeKIIMA. MacCOBBI U MHIUBUAYAJIbHBIH OTOOPHI B CETIEKIIH
JKCTepbepa. bBINM3KOPOACTBEHHOE CKpeIMBaHUE — WHOpUAWHT. Ywcras JUHUA.




['ereposuc, nnn rubpugHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
ycrnexu. VCKyCCTBEHHBIH MyTareHe3 M IMOJy4YeHHE IMOJUILIOUIOB. J{OCTHIKEHUS C
MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas HHXKeHepus. OTalbl CO3J
TPaHCT€HHBIX Opranu3MoB. Kierounas nHxxenepusi. Knetounsie KynbTypbl. MUKPOKIIC
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOT
['MO — reneTnyecky MOAU(DUITUPOBAHHBIE OPTAHU3MBbI

11 KUIACC

Kox

IIpoBepsieMblii 3JIeMEHT COieP:KAHUS

DBOIIOIMOHHAS ONOIOT U

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugerenscTBa 3Bomonuu. [laneoHTOMOrHYECKHE: MOCIEIOBATEIBHOCTD TOSBICHH
JIETONUCH, Tiepexoaabie Gopmbl. broreorpadudeckue: CXoACTBO M pasznuuue (payH
OMOPHOIOTHYECKHE: CXOJCTBA M Pa3Indus YMOPHOHOB PA3HBIX BUJIOB ITO3BOHOYHEI
TOMOJIOTUYHBIC, aHaJIOTUYHbIC, PYAUMCHTAPHBLIC OpraHbl, aTaBHU3MBbI. MOJ'IGKYJ'I

MEXaHU3MOB HaACJICACTBEHHOCTH U OCHOBHBIX METa00JITHYECKUX HYTCI\/’I Y BCEX OpraHH3N

1.2

OpomronmonHasa teopus Y. [lapsuna. [Ipennocsliky BOZHUKHOBEHUS JapBUHM3MA. /|
no /lapBuny (M30BITOYHOE Pa3MHOXKEHUE NPU OTPAHUUYEHHOCTH PECYPCOB, HEOIPEJIE.
CYILIECTBOBaHME, €CTECTBEHHBINH 0TOOP)

1.3

Cunrerndeckast Teopust 3Bostonnn (CTD) u ocHOBHBIE €€ TTOI0XKeHUs. MUKPOIBOJIOIL
1 3BOJIFOIINU

1.4

JBuxyue cuibl ((pakTopbl) SBOIIONUN BUAOB B MpUpoae. MyTalnoHHBIN IpoLecce
[TonmynsiuonHble BONMHBI M Jipeiid reHoB. M3omsiumst u murpanus. EcrecTBeHHBIH
9BOTIONUU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoItoIuH. [Ipumeps! npucnocobie
U UIM0a/1alTaluu.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUA000Opa30BaHUS: T€OT

1.5

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

BoO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

JloHay4HbIe NIPEACTABICHUS O 3apOKICHUHU KU3HU. HaydHble rUIIOTE3bI BOSHUKHOBEH
NaHCIepMHUs. XUMHUYECKasl SBONIONUA. OKCIEPUMEHTAIbHOE IOATBEP)KIECHUE XHUM
sTamnel Omonoruueckoi sBomonuu. ['unoresa PHK-mupa. IlepBble KIETKH U UX 3BOJ

TPYIII )KUBBIX OPraHU3MOB




2.2

PazButue xu3uu Ha 3emiie 1o 3pam U nepuojiaMm. Karapxei. Apxelickas U mpoTepo30r
MEePUOJIbI: KeMOPUICKHA, OPJIOBUKCKUH, CHITYPHIUCKUN, TEBOHCKUN, KAMEHHOYTOJIbHB
€€ MepuoJIbl: TPUACOBBIN, IOPCKUIA, MEJIOBOM.

Kaiinozoiickass spa u e€ mnepuoibl: MajleOreHOBbIA, HEOTCHOBBIM, AHTPOINOTCHOBE
re0JIOTHYECKHX TMpoiieccoB. OCHOBHBIE ATAMbl SBOIIOIUN PACTUTEIBHOTO U KUBOTHOT
U )KUBOTHBIX. [losIBNIeHUE, paclBET U BEHIMUPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4CCKOIro Mrupa Kak OTpa>XCHUEC 3BOJIFOLUH. OCHOBHBIC CHCTEMATHYECK]

24

DOBojronuUsl 4ejgoBeka. AHTPOIOJIOTUS Kak Hayka. Pa3Butue mpencTaBieHUN O MpC
u3y4eHus aHTpornoreHesa. CXoaCcTBa U pa3anyuus 4eloBeKa U )KUBOTHBIX. CUCTEeMAaTHY
JBuxyume cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHasi H3MEHUYUBOCTD U €CTE
00pa3 KU3HU, U3TOTOBICHUE OPYIUl TPY/ia, MBIIILICHUE, PEYb

2.5

OcCHOBHbBIE CTAaJUM M BETBU SBOJIOLUM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ym
UYenosek HeaHaepTalbCKUM, YenoBek pasyMHbld. Haxoaknm MCKONAeMbIX OCTAaHKOB,
pacnpocTpaHeHysi, 00bEM FOJIOBHOIO MO3ra, 00pa3 »KU3HU, OPYIHsI

2.6

YenoBeueckue pacbl. OcHOBHBIE OOJbIIME pachl:  €BpomeougHas  (eBpas
(9KBaTOpHalibHAs), MOHTOJIOMAHAsA  (a3MaTcKo-aMepukaHckas). YepTel mpuch
YeI0BEUYECKHUX Pac K yCIOBUSAM cylecTBoBaHus. EQMHCTBO yenoBeueckux pac. Kputur

OpranusMbl 1 OKpY’Karolas cpea

3.1

OKojorusi Kak Hayka. 3aJadyd M pas3zeibl SKOJIOTMH. MeTonbl 3KOJOTHYECKHX
MupoBo33peHue. Cpeapl OOUTaHUsT OPTaHW3MOB: BO/IHAS, HA3€MHO-BO3 TyIIIHAS, TOYBEH

3.2

Okonoruyeckue Gaxtopsl. Kimaccupukanus 3K0I0ruyeckux (pakropoB: aOMOTHUECKUE
JleiicTBue 9KOIOTHYECKUX (aKTOPOB HA OPraHU3MbI
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Abuotnueckue (HakTopsl: CBET, TEMIEpaTypa, BiaxxHocTh. @oTonepuoausm. [Ipucnoc

abnotuyeckux (hakTopoB. bruosornueckue puTMbl
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buotnueckue (I)aKTOpLI. Bugsr OHMOTHYCCKUX B3aMMOJCHCTBHUH: KOHKYPCHIIUS, XUIIHY
KOMMCHCaJIN3M (HaXJIe6HI/I‘{eCTBO, I(BapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaJ’I
B3aUMOACUCTBUM IS CYHICCTBOBAHUA OPTraHU3MOB B ITPUPOJHBIX COO6IJ.I€CTB3.X

3.5

IKOJIOTHUECKHUE XapPaKTCPUCTHKU IIOITYJISALNH. OCHOBHBIC IIOKa3aTeIIN IOy Jid

POKAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLIMs. JJMHAMHUKA YUCTEHHOCTH MOMYJISAILINU

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

Coo0miecTBO opraHu3mMoB — O6uoieHo03. CTpyKTypbl OMOIIEHO3a: BHUAO0BAsI, MPOCTPAHCT
Bunsr-nomuaanTel. CBsI3U B OMOLIEHO3€E

4.2

Dkonorudeckue cucteMbl (dKocuctembl). [ToHsTHE 00 3KOCHCTEeMEe M OHMOTEOIeHO3e
HKOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BeliecTB H
Tpodudeckue (MuieBsie) ypoBHU dKocucTeMbl. [Tumessie 1ienu u cetu. OCHOBHBIE TIC
NPOAYKIHS. DKOJIOTUYECKUE MUPAMUIBL: MPOAYKINH, YUCICHHOCTH, Oromacchl. CBO
camoperyJsiius, pazsutue. Cykieccus




4.3

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO WU IIUPO]
AHTpPOIIOT€HHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonoruuec
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak GakTop ycToiunBocTH 3KocucTeM. CoxpaHeHue OUoIOrnyecKol

4.4

VYuenue B.M. Bepuajackoro o 6uoctepe. I'panuiisl, coctaB u CTpyKTypa Ouocgepsl. -
Ocobennoctu Ouocdepsl Kak TII0OATBLHOM IKOCUCTEMBI. J[MHAMUYECKOE PaBHOBECH!
KpyroBopoThI BemecTB 1 OMOT€OXUMUIECKHE IIUKIIBI 3JIEMEHTOB (yIiiepoia, a30Ta). 3c

OMOMBI CyIIN

4.5

YenoseuecTBo B Onocdepe 3eMian. AHTpOIIOreHHbIe H3MeHeHUs B Onocdepe. [modanm]
OcHoBa palMOHANTBHOTO YIIPABJICHUS MPUPOIHBIMU PECYPCaMU M UX HCIOJIb30BaHUE.
PUPOIBI










