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MNOACHUTEJBHASA 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 1I€JICH, COJep)KaHus, pe3ylbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO TOJATOTOBKM BBIMMYCKHHUKOB, MOJIOKEHUs 00 00X
HEeSIX W TMPHUHIINIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI
cpeaHero oo6bmiero oOpazoBanust B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O crienuduke Ononoruu, e€ 3HaYeHUH B TIO3HAHUU KUBOU MPUPO/IBI
u olecreyeHUH CyIIeCTBOBAaHUS uenoBedeckoro ooOmectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpe/eJIeHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI 10
Ouomnoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu na€T NpeACTaBICHHE O LEsIX, 00 oOmen
cTpaTternu OOy4YeHHs, BOCIUTAHUS W DPAa3BUTUS OOYHYAIOIIMXCS CPEICTBAMHU
yaeOHOro 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 TPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIBHOMN
NEeATEIbHOCTH/YUEOHBIX JEUCTBUI O0YYaIOIIUXCS MO OCBOEHHUIO COJIEpPKaHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

B mporpamme mno Owuosoruum (10—11 xmaccel, 0a30BbIli  YpOBEHB)
peaii30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHHH OWOJIOTHH, Oilaromaps
yeMy B HEH MpPOCMATpUBAETCS HANpaBICHHOCTh Ha pa3BUTHE 3HAHHA,
CBSA3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS,
[IEHHOCTHBIX  OpPUEHTAIM  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 MKUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX TMPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe Mo OWOJIOTUW yNIeJICHO BHHUMAHHUE HCIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWW B TIOBCEIHEBHOM JKM3HHU I PEIICHUs IPUKIIATHBIX 3a7a4, B TOM YHCIIE:
NpOQUIAKTAKA  HACIHEJACTBEHHBIX  3a00JIEBAHU  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
L[EJIECO00PA3HOT0 MOBEICHUS B OKPY’KAIOIIEW MNPUPOAHOM cpene, aHaiu3a
BJIMSTHUST XO3SMCTBEHHOW JESTEIbHOCTH YeJIOBEKa HA COCTOSTHUE MPHUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHCTEM. YCHJICHHE BHUMAHUS K  TPUKIATHOU
HampaBJIeHHOCTH  y4eOHOro  mpenmera  «buomorus»  TPOAUKTOBAHO
HE00XOAMMOCTbIO 00€CTIeUeHUs YCIOBHUM AJI1 pEelIeHUs] OJHON W3 aKTyalbHBIX
3aa4 I[IKOJIBHOTO OMOJOTHYECKOTo OO0pa3oBaHMs, KOTOpas Tperoaraet
dopMupoBaHre y 00yUaOIUXCsl CTIOCOOHOCTH alaliTUPOBATHCS K M3MEHEHUSIM
TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0Iero oOpa3oBaHHs 3aHUMAET Ba)XXHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHKUE Y OOYHAIOIINXCS MPECTABICHHIT O
HAY4YHO! KapTHHE MHUPA, PACIIUPsIeT U 00001aeT 3HAHHUS O XKUBOIH IPUPOAE, ¢&
OTJIMYHUTEIBHBIX [PU3HAKAX — YPOBHEBON OPraHM3aLMK U 3BOIIOLUH, CO31aET
yCIOBUSL JJIsi: TO3HAHWS 3aKOHOB JKMBOW  Mpupoisl, (GopMupoBaHUS



(YHKIIMOHAJIBPHOW TPaMOTHOCTH, HABBIKOB 37J0POBOrO0 M 0O€30macHOro odpasa
AKU3HHU, HKOJOIMYECKOr0 MBIIUICHHS, LEHHOCTHOIO OTHOIIEHHS K KUBOH
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe  OWMOJIOTMS  MMEET  Takke JUIA  PEIICHUS
BOCIUTATENBHBIX M PAa3BUBAIONIMX 3a7a4 CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu oodydarommxcs. M3ydeHne OHOJIOrHMM 00ECIEUNBACT yCIOBUS
TUIS dbopMuUpOBaHUSA  HMHTEIEKTYalIbHbIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KyJIbTYpbl, CIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMU U3 IPYTHX y4eOHBIX
NpeIMeTOB, B 4YacTHOCTH, (GU3MKH, XuMHH © Teorpaduu. HasBanHbie
MOJIOKEHUSI O TpeqHa3HadeHHH ydeOHoro mpenmera «buonorus» coctaBuiu
OCHOBY [UIsl OINpPENENIECHHS MOJIXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, PEICTABIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT160p coaepsxanusi yaueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3MUIMI KyJbTypOCOOOPAa3HOTO IMOAXOAA, B COOTBETCTBHM C
KOTOPBIM 00ydYaromuecs: JOJKHbI OCBOUTH 3HAHHUS UM YMEHHs, 3HAUUMbIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEHCIAIONIUE aJCKBATHOE IOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUupoaHON cpelie, BOCTpeOOBaHHbBIEC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JearesibHOoCTH. Oco00e MeCTO B 3TOM cUCTEME 3HAHUI
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpblE CIy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYyYHOMU
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALMUAX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHH3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypHUpOBaHUE COJIEpk aHUs y4eOHOTro Marepuana B MPOrpaMme Mo
OMOJIOTUH OCYUIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3ALNH
U SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType Y4e€OHOro MpeameTa
«buonorus BbIIENEHBI CIENYIOUIUE COAepKaTEIbHbIe JIMHUU: «buosorus kak
HayKka. MeToipl Hay4HOro nmo3HaHusm», «KieTka kak OHojgornyeckas CUCTEMa,
«Opranusm kak Ouosornueckas cucremay, «CucreMa u MHOrooodpasue
OPraHUYECKOTO MHpPa», «OIBOJIOLUSA KUBOU NPUPOIBD, «IKOCHUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

enp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYalIIUMHUCSI 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBLHOMN
OpraHu3allid >KUBBIX CHCTEM PAa3HOIO0 paHra M NpPUOOPETEHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX JIEUCTBUN B OTHOLIEHUU OOBEKTOB
YKUBOW PUPOJIbI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHnue 1enM u3yudeHus y4yeOHoro mpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

OCBOCHHME O0YYaIOIIMMHCS CHUCTEMbl 3HAHUI O OMOJOTMYECKUX TEOPUSX,
VUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyXaIlluxX
OCHOBOM 11711 (pOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METoAaX HAay4yHOTO T[O3HAaHWsS, CTPOCHHH, MHOrooOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OpraHMU3allMH, BbIAAIOIIMXCS
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
Pa3HOI0 YPOBHS OPTaHU3aIUY;

CTAaHOBJICHHE Yy OOydYalommMxcs oO0mell KyabTypbl, (YHKIMOHAIBHOU
IPAMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OIICHUBATH  SIBJICHUS



OKPY’KAaIOIIEr0 MHUpAa >KMBOM NPHPOABI HAa OCHOBAaHWM 3HAHUM U OIBITA,
MOJIYYEHHBIX IPU U3yUYEHUH OMOJIOTHH;

dopMupoBaHrne y OOydarolUXcs yMEHHH WIUTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYeCKUX 3HAHWM B MPAKTUYECKOUN ACSITEIbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHUE YOEKIEHHOCTH B BO3MOXKHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
NPUPOJIbI, HEOOXOAMMOCTH OEpEXKHOr0o OTHOIICHUS K HeH, COOII0/IeHHs
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX HCCIIEeI0OBAHUI;

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

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW JKU3HU
JUISL OLIEHKH TOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHHWE M COONIOICHHE Mep
poIITaKTUKA 3a00I€BaHUT.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTE€IbHBIM YUYEOHBIM MPEAMETOM, BXOJSIINM B
COCTaB NpeaIMeTHOMN 00nacTh « EcTecTBeHHO-Hay4HbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpPEIHET0 OOIIero
obOpazoBaHust oTBoaUTCS 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
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.

Meronsl TO3HaHUS >KMBOM Npupoabl (HAOMIOIEHHE, HKCIEPUMEHT,
OMHCaHue, HU3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JemoHcTpanum:

IToprpetsr: Y. apsun, I'. Mennens, H. K. Kosmbnos, [Ix. Yorcon u O.
Kpuxk.

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

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
M3Y4YEHUHN OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3Y4YEHHsS OHOJIOTHH.
OTnuyne KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasve. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHbIA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreoIIeHOTHYECKHI ),
Onoc@epHbIi.

JleMmoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPU3HAKK OKU3HW», «YPOBHH
OpraHu3ali{ KUBOU TPUPOABDY.

O6opynoBanue: Mojesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

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

OyHKIMKM BOABl M MUHEpAJIbHBIX BellecTB B kieTke. llomnepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble W 3aMEHHMMBIE AMHHOKHCIOTBI. AMWHOKHMCIIOTHBIM COCTaB.
YPOoBHU CTPYKTYpbI OE€IKOBON MOJIEKYJIbI (IEpPBUYHASL, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XHMMHUYECKHE CBOICTBa OenkoB. buonorumueckue
(GyHKUIMN OENKOB.

®depmeHThl — Ouosornueckue Katanuzatopel. CrpoeHue GdepMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuuyHoctb. Kodepmentsl. BuTaMuHsIL.
OTnuuust PepMEHTOB OT HEOPTAaHMYECKUX KaTalIN3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1e30KCUpU003a),
aucaxapuibl (caxaposa, JIaKTOo3a) W ToJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0J103a). bronorndeckue PyHKIIUK YTIIE€BOIOB.

Jlumuapl:  Tpurnuuepuanbl, ¢GochoNUnuabl, cTepouasl. [ uapoduibHO-
rupodoOHble cBoMCTBA. buonormyeckue ¢GyHkuuu nunuaoB. CpaBHEHUE
yTJIE€BOOB, OEIKOB U JIMMKJIOB KAK UCTOYHUKOB HEPTHUHU.



Hyxkneunoseie xucmorel: JHK n PHK. Hykneornasr — MoHOMEpHI
HyKki1enHoBbIX kucnoT. Ctpoenne u ¢ynkuuun JAHK. Ctpoenue u ¢yHKIUU
PHK. Bunet PHK. AT®: cTtpoenune u GhyHKIIHH.

[uronornss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbI H3y4YeHUS
KJIETKH.

Knetka kak menoctHas >kuBas cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTas HapyxHas MmeMOpana, MoniekyJsbl JJHK kak reHernyeckuii ammapar,
CHCTEeMa CHHTe3a Oerka.

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

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJMKC,
ux ¢Gyskumu. Ilnazmatnyeckass memOpaHa, €€ cBoWcTBa M (DyHKIHU.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabl KieTku: IIIC,
annapat [onbxku, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIaCTUbI. IIponcxoxxaeHne MUTOXOHAPUN MU MUIacTul. Bumbl
mactua. HemeMOpaHHble opraHOUIbl KJIETKU: pHOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIMKY OPraHOMJ0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHblil eHTp 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. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnipeneneHre XWMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmuupl u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbDy, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykineunossie kuciotel. JTHK», «Ctpoenue
MoJiekysnbl  AT®O», «CTpoeHne »>yKapHUOTHYECKOW KIEeTKm», «CTtpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKApUOTUYECKON KIETKW», «CTpoeHue sjapa KIETKW», «YTIJIEBOIbDY,
«JInmuasn.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 0OOpYIOBaHUE ISl MPOBEICHUS
HaOMIOACHUI, U3MEPEHU, SKCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnass pabotra Ne 1. «3yueHue KaTaaIUTUYECKOW AKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaboparopHass pabora Ne 2. «VM3yueHue CTpoeHUS KIETOK pPacCTEHUH,
KUBOTHBIX M OAKTEpHIl 1OJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOmeH BelecTB, WK METa00IM3M. ACCUMIIISIMS (TIJIaCTUYECKUN OOMEH)
U JTUCCUMWIAIUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTtabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M IHEPrUM B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbii. Pomib
(epMeHTOB B OOMEHE BEIIECTB U NMPEBPAIICHUN SHEPTUU B KIIETKE.



®orocunre3. CperoBas u TeMHOBas ¢a3bl (orocunre3a. Peakuuun
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaUeHHWE (POTOCHHTE3a IS
KU3HM Ha 3emuie. BiusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOocHHTe3. XEMOCHUHTE3UPYIOIIe OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJIMDOBaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenue u ero Buipl. KucaopogHoe OKUCIEHUE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunmmpoBaHue. D¢ heKTHBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuum wmatpuuHoro cuHteza. ['enetnueckas unpopmarus u JHK.
Peanu3zanus reneruueckoil mHpopManuu B KieTKe. ['eHeTHUecKuid KOA U €ro
cBorcTBa. TpaHckpunius — wMarpuunbli cuHTre3 PHK. Tpancmsanuma —
OouocuHTe3 Oenka. Otambl TpaHcaauuu. KoaupoBaHue aMUHOKHCIOT. Poib
pubocoM B OMocHHTE3E OerKa.

Heknerounsie (popmbl xu3HU — BUpYChl. MicTopust oTKkpeIiTHS BUpycoB (/.
N. UBanoBckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BHPYCOB.
baktepuodaru. bone3nu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JleMoHcTpanuu:

IToptpetsi: H. K. Konpsnos, /I. Y. UBanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: « Tunbl nutanusy, «Metadonuzmy», «MUTOXOHIPUs,
«DHepreTuyeckuii ooMen», «Xioporact», «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «I eHeTHueckui
ko1, «Bupyce», «bakrepuodarn», «CtpoeHre U KU3HEHHBIA LUK BHpyca
CIIN da, 6aktepuodaray, «Permmukarus JJHK».

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

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbiit nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccsl, npoTekarmue B uHTEpdaze. Pernnmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmonaHbIi M TalIOWIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XpOMAaTHBI.
[{utonornueckne OCHOBBI PAa3MHOXKEHUS W WHIWBUAYAIBHOTO Pa3BUTHSA
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecnojioe H TMosioBoe. Buabl
Oecriojioro  pa3MHOXKEHHS:  JieJleHHMe HaJABO€, [OYKOBaHHME OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cragumn meito3a. [Iporecchl, MpoOUCXOagIIME HA CTAAUIX MEUO03a.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buosioruyeckuii CMbICT H
3HAYCHHUE MENo03a.



['amerorene3 — mporecc 00pa30BaHUS IMOJIOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHU U SMYHUKH. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHUS SIUIEKIETOK W CcHepMaTo3ouJ0oB. OIIoa0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTthe (OHTOreHe3). OMOpPHUOHAIBLHOE pPa3BUTHE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
ApobiieHue, racTpyisinus, opranorenes. [loctambpruonansHoe pazsutue. Turbl
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HEmpsiMoe (JIMunHOuYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct n pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJINU PA3BUTHSL.

JemoHcTpanum:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHS OPraHU3MOBY, «JlBOitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHMil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHUE TOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMbly, «Kiterounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTaJUN OHTOTEHE3a».

OOopynoBanue:  MHUKpPOCKON,  MuKporpenaparsl  «CriepMaTo30uibl
MJICKOITUTAIOWIETO», «SIMUeKneTka MIeKonuratomero», «KapuoknHes B
KJIETKax KOpelIka JIyKa», MarHUTHas MOJeb-anTIuKaius «Jlenenue KIeTkuny,
mozens JIHK, monens Metada3zHoi XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpeIlKa JIyKa Ha TOTOBBIX MUKpOIIpErapaTax.

JlaGoparopnas padora No 4. «M3ydeHue CTpOEHHUs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOMpenapaTaxy».

Tema 6. HacsiencCTBeHHOCTH M U3MEHYUBOCTH 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. MeETolbl  T'€HETUKH
(ruOpuI0NOTHYECKU,  LUTOTEHETUYECKUH,  MOJIEKYJSAPHO-T€HETUUYECKUN).
OcCHOBHBIEC TEHETHYECKHUE TTOHATHS. ['eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHUsS  MPU3HAKOB, yCTaHOBIEHHblE [
Mennenem. MoHOTHOpUAHOE CKpElIMBaHUE. 3aKOH €JUHO00pa3us TMOpUIOoB
nepBoro mnokojeHuss. IlpaBuno AOMHUHHMpPOBaHUA. 3aKOH pacIUEIICHUs
Npu3HaKkoB. ['unore3a ynuctorsl rameT. [10IHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. [luToreHeTHyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanu3upyoiee CKpElIMBaHuE. Hcnons3oBanue AHATU3UPYIOIIETO
CKpEUIMBAHUSA JJIs ONIPEACIICHUs] TEHOTHUIA OCOOH.

CuernyieHHOe HaclienoBaHue mpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJelIOBaHWIO TeHOB. HapyleHue cuerieHusi TeHOB B
pe3yiabTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOpHsI HACIIECTBEHHOCTH. | eHeTnYecKre KapThl.

I'enetuka nmona. XpoMOCOMHOE ONpeieJIeHUE 10J1a. AyTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMorameTHsle M TeTeporaMmeTHbie opraHu3mbl. HacnemoBanue
PU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



N3MeHUYUBOCTSD. Buasl  M3MEHUYMBOCTH: HEHACIIE/ICTBEHHAs U
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuaiimonHass kpupas. Hopma peakuuu mpusHaka. KomnuuecTBeHHbIE W
Ka4ueCTBCHHBIC MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

HacneacTBenHnas, WM TeHOTUIIMYECKAs, N3MEHYMBOCTh. KomMOnHaTHBHAS
M3MEHYMBOCTh. Meii03 u TOJIOBOW TpollecC — OCHOBAa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukamus MyTarmid:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacTorTa ¥ NOPUYMHBI MYyTaIUil.
MyTtarennpie (GakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACICIACTBEHHOU
n3MeHunBoctr H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METObl T€HETHKU
YEJI0BEKA: reHEeaJIOTMYECKU, OIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKHUI, MOJIEKYJIApHO-TeHeTHYecKnil. COBpPEMEHHOE ONpe/esIeHUue
TE€HOTHUIIA: TTOJIHOTEHOMHOE CEeKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nmomomieio II1[P-anamm3a. HacimencTtBeHHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEIC
00J1€3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpacoIOKEHHOCThIO, XPOMOCOMHBIE
ooniesnu. ComaThyeckue M TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHLMIBEL 310pOBOTO 00pa3a *KU3HHU, JUATHOCTUKU, MPO(DUIAKTUKY U JICYECHUS
reHeTH4ecKuX Oone3Hel. MeanKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIIMHCKOW TEeHETUKU B TMPEJOTBPAIIEHUH ¢ JICYCHUU TE€HETUUYECKUX
3a00s1€eBaHUI YelIOBEKa.

JleMoHcTpanuu:

[Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuet u cxembl: «MOHOTHUOPUIHOE  CKpEIIMBAaHUE U €T0
IIUTOTEHETUYECKAasi OCHOBA», «3aKOH PACIICIUICHUS M €r0 IUTOTeHEeTHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «/IurubpuaHoe CKpeuuBaHue»,
«lluToNornyeckue OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHusy», «Meio3y,
«B3auMopelicTBue aIeNbHBIX TEHOBY», «l €HEeTHYEeCKHWE KapThl pacTEeHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka moyia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEIJIEHHOro ¢ Tmojom», «Kapuotumbl dYenoBeka M JKUBOTHBIX», «Buisl
M3MEHUYMBOCTH», «MonudukannonHas U3MeHYMBOCThY, «HacnegoBanue pesyc-
dakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCTH.

O6opynoBanue: MoJeau-anuiukauuu «MOHOTHOpUIHOE CKPEHIMBAHUEY,
«Henonnoe nomuHupoBanue», «JurnOpuaHoe ckpemumBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIN U MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHOIY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS y APO30(HIIbI Ha TOTOBBIX MUKPOTIpETapaTaxy.

JlaGopatopnas  padora Ne 6. «M3yuennme MoauduUKaMOHHON
M3MEHYUBOCTH, TOCTPOCHUE BapUALIMOHHOTO PsiJia U BapUAIMOHHON KPHUBOID.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpernapaTax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME U aHAJU3 POIOCIOBHBIX
YeJI0BEKay.

Tema 7. Ceniekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKJAeHUE CeNEKIUU U TOMECTUKALIUS.
Yuenne H. WM. BaBunoBa 0 UEHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJbTYPHBIX pacTeHuid. LIeHTphl IpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CENEKIMU. MacCOBBI U HHIMBUYJIbHBII OTOOPBI
B CEJIEKIIMM PACTEHHMI M >KMBOTHBIX. OLEHKa 3KCTepbepa. bim3kopoacTBeHHOE
ckpeuuBanue — MHOpuUAWHT. Yucrtas nuHusA. CKpelMBAHHE YUCTBIX JUHUU.
['eteposuc, ninu rubpuaHas cuna. HepoactBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzaumss W e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 |
MOJyYEHNUE MOJUIUIOUAOB. [[OCTHXKEHUs CENeKUWH PACTECHHM, >XUBOTHBIX M
MHKPOOPTraHU3MOB.

broTexHoIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHas MHKEHepHs. JTallbl
co3ganus pexkomOuHantHoM JIHK wm TpaHcreHHpIx opraHu3moB. Kierounas
nHxKeHepus. Knerounesle  KynbTypbl. MUKpPOKIOHAaIBbHOE  Pa3MHOKEHHUE
pacrennii. KIIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTMYECKHE M 3Thyeckue mnpoodsnemsl. MO — reHetudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toprpetsr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. ®.
NBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS U MHOrooOpasus
KYJbTYpPHBIX pacTteHuii», «llopompl pomamHuX KHBOTHBIX», «CopTta
KYJbTYpPHBIX pacTeHuil», «OTnanéHHas rudpuanzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonams», « O0ObEKTE OMOTEXHOIOTHIY, «KIeTouHbIe
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

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

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Okckypenst « OCHOBHBIE METOAbl U JTOCTVIKEHHS CENEKIHMH PACTECHUN M
KUBOTHBIX  (Ha  CEJIGKIMOHHYI  CTaHLUUIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO35SMCTBO, JaOOPaTOPHUIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

11 KUIACC

Tema 1. IBoIIOLIMOHHAS OHOJIOT M.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOHMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopus U €€ MecTo B OMoJoruu. BiusiHue 3BOIIONMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHUHU U APYTUX HAYK.

CeuzerenbcTBa 3BoMOLMU. [laleOHTOIOTHYECKHE: TIOCIEA0BATEIBHOCTD
MOSIBJIEHUS BHUJOB B NAJEOHTOJOTMYECKON JIETONUCH, MEPEXOIHbIE (OPMBI.
buoreorpapuueckue: cxoACTBO U paznuuue ¢dayH U QIOp MaTEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. Ilpeanochulku BO3HHKHOBEHUS
JapBUHU3MA. J[BMKYIME CHIIBI 3BOJIOUMU BUAOB 1O JlapBuHY (M30bITOUHOE



pa3MHOXEHUE  MpHU OrPaHUYEHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHUYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

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

MukposBomonus. [lonmynsuus kak equHUIA BUAA U 3BOJIOLIHMH.

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

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

[IprcnocoO0aeHHOCT OPraHW3MOB KaK pe3yibTar 3BoOJOIHH. [Ipumeps
MPUCTIOCOOICHN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BH1000pa3oBaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomonusi. PopMbel  3BOMIONMK:  (DUTETHUECKAs, JAUBEPreHTHAs,
KOHBEpPreHTHas1, napajuiesibHas. HeoOpaTuMocTh 3BOIIOLUH.

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

[Toptpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mroiutep, 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 KUBOTHBIX», «TomysAmmmy,
«MyTaunoHHasi U3MEHYUBOCTBY, « ApomMopdo3b», «nnoagantauum», «O0mas
nereHepauus», «Jpmwxymmue cuiel 3Bomouun», «Kapra-cxema Mapupyta
Iy TELIECTBUA 4. [apBuHa», «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobseHHoCTs OpraHu3MoBy», «l'eorpaduueckoe BHUI00Opa30BaHUEY,
«IKOJOTMYECKOE BUA00OPAZOBAHUEY.

O6opynoBaHHe: KOJJIEKIHS HACEKOMBIX C Pa3jIM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJOB U ceMsiH, KoJuieKuus «lIprumepbl 3alUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETh
«CTtpoeHnue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra mupa, KoyuieKius «DopMbl COXPAaHHOCTHU
HMCKOMAEMBIX JKMBOTHBIX M pPACTEHUN», Monenb ammumkanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Burne Hacekomoro», «Pa3Burtue
JSATYIIKWA», MUKpoTrpenapat «Jpo3odunay (Hopma, MmyTanuu GOpMbl KPbUILEB U
OKpAacku Teja).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHIO».

Jlabopatopnas padota Ne 2. «OnucaHue MpUCIOCOOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOIO XapaKTeEPa.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4HbIE NPENCTABIEHUSA O 3apOKICHUM KU3HU. HayuHbie rumoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XHUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW HsBomounu. HavanbHbie
sTanbel Ouonorunueckoil sBomouuu. ['mnoreza PHK-mupa. PopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie KiIeTKH U ux
sBOIIOIMS. POPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butne xun3Hu Ha 3emie 1o 3paM U nepuojgaM. Karapxei. Apxeiickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas 3pa u €€ mepuoAbl: KEMOPHUIICKHIA,
OPJOBUKCKUH, CUITypUHCKHUH, 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.

OBorolMsl  4YeslioBeKa.  AHTpomnoJiorusi  Kak  Hayka.  Pa3Burtue
MPEACTABICHUM O  NPOUCXOXKIECHWM  YeJoBeKa. MeToapl  U3y4YeHHSs
anTporioree3a. (CxoactBa W pa3nuuMs  4YeJOBEKA UM HKMBOTHBIX.
CucreMaTHuecKoe MOJI0KEHUE YETTOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTponoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmiecTBeHHbI o00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek ymensiii, YenoBek mNpamMoxonsumi, YemoBeK HeaHACPTAIbCKUM,
UenoBek pasyMmublid. Haxogku MCKOMaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHMS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalibHAs), MOHTOJOHIHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  IMPEACTaBUTENEH
YeJIOBEUECKUX pac K yCIOBUSAM CYyUIECTBOBaHUA. EAMHCTBO 4elOBEUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, 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 aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa M YE€IOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKay, «/lpeBHenme moan», «Jpesaue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKkrue pach».

O6opynoBanue: wmymspku — «IIpoucxoxkaeHue  yenoBeka»  (OIOCTBI
aBCTpaJIONUTEKA, MUTEKAHTPOIa, HEAHJEpTalblla, KPOMaHbOHIIA), CIACHKUA WIIU
M300paKEeHHsI KAMEHHBIX OpYIUi MEPBOOBITHOTO YeNOBEeKa (KAMHHU-YOIIIEPHI,
pyowna, ckpebsa), TreoxpoHoyiorudyeckas Taonuia, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuueckas padora Ne 1. «M3yueHrue nckomaeMbIX OCTaTKOB PacTEHUMN
Y )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «DBOJIIOIUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl 4 OKpy:KaIas cpeaa.

OKOJIOTUS KaK Hayka. 3aJauyd M pa3feibl  JSKOJIOTMUA. MeTobl
AKOJIOTUYECKUX UCCIETOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BeKa.



Cpenpbl 00MTaHNS OPTraHU3MOB: BOJHAs, HA3€MHO-BO3/yIIIHAS, TIOYBEHHAS,
BHYTPUOpPraHU3MEHHAs.

Oxonornueckue ¢aktopel. Kimaccudpukamus 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnueckre, OMOTHYECKHE W AaHTPOIOTEHHbIC. J[eHCTBHME HSKOIOTHUECKUX
(GhakTOpOB Ha OPTAHU3MBI.

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

buotnueckne  Qaktopel. Bunbl  OHOTHMUECKMX — B3aMMOJICHCTBHIA:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoonepamus, MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO).
AMeHCanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHKU MNOMyJsiui. (OCHOBHBIE IMOKA3aTENH
MONYJISILHUNA: YUCIEHHOCTh, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka YuCI€HHOCTH MOIYJISIUN U €€ peryJsius.

JleMoHcTpanuu:

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

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

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdosiornueckue 0COOEHHOCTH pacTEeHUN
13 pa3HbIX MECT OOUTAHUSY.

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

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJISILMA Pa3HbBIX
BUJOB PACTCHUI.

Tema 4. Coo01miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

Coo06miecTBO OpraHu3MoB — OuoreH03. CTpyKTypbl OMOLIEHO3a: BUAOBAs,
MPOCTpAaHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
OMOILIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAylueHTbl. KpyroBopoT BelIeCTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBBIC) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTeld HSKOCUCTEMBbI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbL: MPOAYKIIMU, YUCICHHOCTH, Ouomacchl. CBOMCTBa
AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALNS, pa3BuTHe. CyKIecCusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. OIJKOCHUCTEMA
XBOMHOTO WJIM HIMPOKOJUCTBEHHOTO Jeca.

AHTpONOTreHHBIE AKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycToumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYyenue B. U. Bepnaackoro o 6uocdepe. I'panulibl, coctaB U CTpyKTypa
o6uocdepnl. Kupoe BemectBo u ero pynkiuu. OcobeHHOCTH OHOchephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectB M OMOr€OXMMHUYECKHE LHKIBl  AJIEMEHTOB
(yranepona, azora). 3oHaIBHOCTH OMoCchephl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emnn. AHTPONOTeHHbIE HM3MEHEHHUS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyuiectBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHOBa
PAlMOHAIIBHOIO YIPABJIECHUS NPUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTuxeHust OMOJIOTUU M OXpaHa IPUPOIBI.

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  dyenmoBek», «IKOcHUCTEMa  IIUPOKOIUCTBEHHOTO  JIECay,
«JKocucTeEMa XBOMHOTrO Jieca», «bHOIEHO3 BOMOEMa», «ATPOLIEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3JACHUCTBUSA Ha MNPUPOAY», «Baxuenmmne
HMCTOYHUKM 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHeimias
coctapisitomias  6moceprr», «Daktopsl nerpaganuu mouBy, «llapHUKOBBIN
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsisHEHUsT Ouocdepnny, «OOMmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN
sKpaH ouocdepsd», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: MoaeNb-aNIIMKauus « TUnuyHble OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», Kojuiekuuu — «buonenody», «Bpeautenu
BOKHEHUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOoapuul W KOJUICKIIUU
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM SKOJIOTMYECKUM TpYyIIam
onHoro Bujga, Kpacnas xkuHura Poccuiickoii ®@enepanuu, u300paxeHUs
OXpaHsSIEMBIX BUJIOB pacTteHuit u YKUBOTHBIX.



I[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 11O
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEIT'O OBIIIET'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBarOTCsl TpeOOBaHUSA K pe3yibTaTaM
OCBOCHMS OOYyYaroIMMHCS TMPOTrpaMM CperHero oOImero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX pE3yJbTaTOB OCBOCHHMS mpeaMmera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHE  OOYYAOIIMMUCS
POCCHICKOM TPa)XJaHCKOW HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, 1IeTICHANPABICHHOE PA3BUTHE BHYTPEHHUX YyOCKICHUN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAOULUN  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
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS IpenMera «buonorus» gocturarorcs
B €IUMHCTBE y4eOHOH M BOCHHUTATEIIbHOM JAESTENIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, HMCTOPUYECKUMU U
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMHU B OOIIECTBE MPAaBUIAMH U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  NpolLeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHsI, Pa3BUTUSI BHYTPEHHEN MO3HUIIMH JIMYHOCTH,
MaTpUOTH3Ma, YBAXKEHHUS K 3aKOHY M MPABOINOPSAKY, YEJIOBEKY Tpylda U
CTaplieMy T[OKOJIEHUIO, B3aMMHOIO YBa)X€HHUA, OEpPEXKHOT0 OTHOIIEHUS K
KyJbTYPHOMY HAaCJE€IMI0 W TpPaguUusM MHOTOHAIMOHAJIBHOIO Hapoja
Poccniickoit @enepannu, NpupoIe U OKPYKAKOIIEN Cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «buonorus»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUMOHHBIM LIEHHOCTSIM POCCHUKCKOrO O0OIlecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMNbITa W ONbITa JAESITEIbBHOCTH B MPOLECCE
peanu3alryd OCHOBHBIX HAINpPaBIECHUW BOCHUTATENBHOWU AESTENBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpakaaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMK  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, yBaKEHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JMESITENIbHOCTU MpPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO IO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBIACHSTH €€;



YMEHHE YUUTHIBATh B CBOUX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJEH C PA3HBIMU YOSKICHUSIMH, KyJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, ITO3HABATENIbHBIX M HWCCIEAOBATEIbCKUX 3a/ad, YBAKUTEIBHOTO
OTHOIIECHUS K MHEHHUIO OIIOHEHTOB NpHU OOCYKJIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKON UJICHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH IMEPE]
Ponuuou, ropmocty 3a cBoM KpaH, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHALIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE€ OTHOUIEHWE K MPHUPOAHOMY HACIEAUID M MNaMSATHUKAM
MPUPOABI, TOCTHKEHHSIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyZe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTMH, MOHUMAHUS 3HAYEHUS OMOJIOTMM B IMO3HAHUHU 3aKOHOB
MPUPOBL, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAYILEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM pOJMTENSIM, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHUH;

MOHUMAHUE HMOIIMOHAILHOTO BO3JECUCTBHS JKMBOM MPUPOIBI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTMUHOCTH;

5) ¢pusznyeckoro BocnuTaHus, (POPMUPOBAHUSA KYJIbTYPbI 310POBbA U
IMOLMOHAIBHOIO 0J1ATONOJTyYHs:

MOHMMAaHUE M peanu3anus 370pOBOro W Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHUWE TUTMEHMYECKMX TMpaBWJI W HOPM,
COQIaHCUPOBAHHBIM PEXUM 3aHATUH UM OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (DPU3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHUMAaHUE LEHHOCTU TMpPaBUJl WHJIMBHUIYAIbHOTO W KOJJIEKTUBHOTO
0e30MacHOr0 TMOBEJAEHUSI B CUTyalUsiX, YTPOKAIOIIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEICTBMM M  HENPUSATUS  BPEIHBIX  MNPUBBIYEK
(ynoTtpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;



FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKylO JEATEIbHOCTD;

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

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

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

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

MOBBIIIIEHUE YPOBHSA 3KOJIOTMYECKOW KYJIbTYpPbl: MPUOOPETEHUE OIbITa
MJAHUPOBAHMSI TIOCTYNKOB M OILICHKM HMX BO3MOXKHBIX TIOCJIEACTBUU JIJIst
OKPYXKaroLen Cpebl;

OCO3HaHHUE TI00aTBHOIO XapaKTepa 3KOJOTHYECKUX MpoOJieM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YyUYEHUU OHOJIOTUU
3HaHUSA W YMEHUS TPHU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIOTIOIL30BaHUEM  (COOJNIIOZIEHWE TIpaBWJI TOBEJICHUS B  MOPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHME PABHOBECHUS] B JKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

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

HaJlMYue PAa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKON HAMpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATIBLHOMN
MpPaKTUKE, TOTOBHOCTM K YyYacCTHIO B MPAKTUYECKOU  JIESITEIHHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JAUAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UUTATENIbCKON KYJIBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MO3HAHUS MUPA;

MOHMMaHUEe CcrenuPuky OUOJOTHM KaK HayKh, OCO3HAHHUS €€ pojiu B
dbopMUpPOBaHUU PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1IEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEN M pelieHuu MpodiieM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOexKAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJIsi COBPEMEHHOM ITUBUJIU3AIUU:
obOecriedeHus1 HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTei BBIXOJA U3 TJI00ATBHBIX HKOJIOTHYECKUX MPOoOIeM
u o0ecreueHus TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PaIlMOHAIBHOMY
UCIIOJIb30BaHUI0 MPUPOIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYCHHH OHWOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIIEHUST OOIIEeN KYyJIbTYphbl, €CTECTBEHHO-HayYHON TIpPaMOTHOCTH, Kak



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
(dopMupyemoii mpu u3yuyeHuH OUOJIOTHH;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHHS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEr0 MUPA U MPOUCXOAIINX B HEM
M3MEHEHUH, YMEHUE J1eJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAyYHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIEJIbIO OTYYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYALHSIX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESTEIBbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHuI0, K aKTUBHOMY IOJyUYEHHUIO HOBBIX 3HAHWN MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

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
METOJOB TIO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBbIM (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOACHHUE, H3MEpPEHHUE,
DKCIIEPUMEHT U JPYTHUX), yHUBEpCalbHble  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIC), 00€CIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAILHON KOMIIETEHIIUU
oOydJaronmxcsi, CIOCOOHOCTh  OOYYalOIIUXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiageHne  YHUBEPCAJbHBIMH  Y4YeOHBIMH  IO3HABATEJIbLHBIMU
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHE TeHCTBHUSA:

CaMOCTOSATENIbHO  (OopMyJIHMpOBaTh M aKTyaJIU3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHHMI MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuUHTE3a, CpaBHEHMS, Kiaccudukanuu, 000O0IIEHUS), PaCKPHIBAThH
CMBIC]I OHMOJIOTUUECKHX TOHSATUN (BBIIEIATh HMX XapakTEpHbIC MPU3HAKH,
yCTaHaBJIMBATh CBSA3U C IPYTUMHU MTOHSATUSIMH);

ONpENeATh LENU JEATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LEJIAMU;

WCIIOJIh30BaTh OMOJIOTUYECKHE TOHATUA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTUYECKHE pACCYKICHUSI (MHIYKTUBHbBIC, IEAYKTUBHBIC, IO
AHAJIOTHH), BBIABJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYMUSI B PAaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJEJbHBIE  CpPEACTBA S MPEACTAaBICHUS
CYILECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PA3HOTO pPOJA, BBIABICHHBIX B PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

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

KOOPJAMHHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSIX PEaTBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TMPOOIIeM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeHCTBUS:

BIIQJIETh ~ HaBBIKAMU  Y4eOHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NESATETPHOCTH, HAaBBIKAMH  pa3pemieHus MpoOjieM, CHOCOOHOCThIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TMOMCKY METOAOB PELICHUS MPaKTUYECKUX
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 MOHITHSIMH U METOJIaMHU;

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

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3WpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Yy €€ PEIICHHWs, HAXOIUTh apTryMEHTHI JJIA J0Ka3aTebCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OLIEHWBAaTh WX JIOCTOBEPHOCTH, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBATh 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 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIIBUTATh HOBBIC UJCH, MTPEJIaraTb OpUTrHHAIBHBIC TOAXO0IbI H PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3NMYHBIX HUCTOYHHKAX wWHPopMammu (TEKCTe
y4eOHOro MOCOOMs, HAy4YHO-MOMYJISIPHOM  JuTeparype, OHOJOrHMYECKHX
CIIOBapsiX M CIpPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WMH(OOPMALIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(GopMyIMPOBATH 3aMPOCH U IPUMEHATH Pa3IMYHbIC METOABI TIPU TIOUCKE U
oTOope Ouojoruueckol uWHpOpMaIMU, HEOOXOAUMOM sl  BBIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMY MpeACTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAyYHBINM $3BIK B KadecTBE CpeACTBa Ipu padore ¢
Oouonoruueckod HHPOpMAIMEH: MNPUMEHITh 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 KOMMYHUMKATHBHBIMH J1eHCTBUAMMU:

1) oO1ienme:

OCYIIECTBIISITh KOMMYHHUKAallMM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCHHM IO CYHIECTBY OOCYXIaeMOW TEMBbI
(ymeHue 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXJIECHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEIAaraéMou 3aauM, YUYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYalUi,
YMETh CMATYATh KOH(PIUKTHI U BECTH EPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEHCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
co0€eCceTHUKY U B KOPPEKTHOU opMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAs AeSITEJIbHOCTD:

MOHUMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyaIbHOM pabOThl TpPH  PELIICHUH OHOJIOrMYECKOM  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHMA C YyYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXAaTh Pe3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOT0 y4YaCTHMKAa KOMAHJIbI B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HUAEH C TO3ULIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3THYHBIX
CUTYAaLMSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISABJICHHS MPOOJIEM M UX
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 37I0POBBIO U 3I0POBBIO OKPY>KAOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJIATH  IIO3HABATEIIBHYIO  JESATEIBHOCTb,
BBISIBJISITH TPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3aJadyd B
00pa30BaTENbHOMN IEATEIHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4YETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JABaTh OLICHKY HOBBIM CUTYaLHsIM;

pacmiipsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

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

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO MIMPOKOW SPYIUIMH B
pasHbBIX 00JAacCTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPO.Ib:

JABaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQZICTh HABBIKAMU TO3HABAaTEIbHON pediaeKcuu Kak OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICHMBAaTh PUCKH W CBOEBPEMEHHO NPHUHMMATh PEIMIEHHS IO HUX
CHIDKEHHIO;

IIPUHAMATh MOTMBBI M ApPryMEHTBHl JPYTHX IPU AHAINA3E PE3YIbTAaTOB
NEATEIIBHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JIOCTOMHCTBA;

IIPUHAMATh MOTMBBI M apryMEHTBHl JPYTHX IPU AHAINA3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtnbie pe3ynbTathl ocBoeHHs TmporpamMmbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduueckue s y4yeOHOro mpeaMera
«buonorus» HaydHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOCHHUIO,
UHTEPIpPETAllMd ¥ TpeoOpa3OBaHUIO 3HAHWM, BUJBI JCATEIBHOCTU TIO
MOJIyYCHHIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKXKe B pEaTbHBIX KXU3HEHHBIX CHUTYAIlMSIX, CBS3aHHBIX C
Oouonorueii. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPECTABIEHBI M0 TroJaM
o0yueHus.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMUSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX H 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GyHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHE PAaCKpbIBaTh COJEp)KaHUE OMOIOTUYECKUX TEPMUHOB U MOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyisiuus), YpPOBHEBas OpraHU3ALMS KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpuHU (KIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJspHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o0 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJIECHUS KyJIbTypHbIX pactennid H. W. Basuioa), onpenensitsh
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTAa, BBIJBWKEHHUE THUIOTE3bl, BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOJyYEHHBIX
pE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBO/bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHA BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHSI, WHIMBHIYyaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHUE MTPUMEHSTD MOTYYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHS TPAKTUYECKUX PELIEHUM B IOBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: O€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKPY’KaIOIIUX JIOJEH, COOJIOJIEHUs HOPM TPaMOTHOIO TIOBEJIECHUS B
OKpY>Karollled MpUpOAHOM cpese, TOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUW MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pelllaTh 3JIEMEHTapHble TEHETHYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKUE, CLEIJIEHHOE HACJIeOBAHUE, 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 KPUTUYECKU OIIEHUBATh W HMHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO COJEPM AHUS, BKIIOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeACTBA MAacCOBOM HMH(POpMALMHM, HAy4YHO-
MONYJIIPHbIE MaTepUabl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJ0TUY, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOUICHUS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar 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
POCCHUUCKUX ¢ 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(yHKUIHMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHHE PaCKpbIBaTh COJEp:KaHnEe OMOJOTUYECKUX TEPMUHOB M MOHSTHIA:
BUJ, TOMyJIAlUsA, TEHOMOHA, OBONIONMS, JBWXKYIIUE CHIbI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJI000pa30BaHueE,
AKOJIOTHYECKUe (PaKTOPBI, IKOCHUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

YMEHUE H3J1araTb OMOJIOTMYECKUE TEOopur (3BONIOUMOHHAs Teopus Y.
JlapBUHaA, CHHTETHYECKass TEOpHUs DBOJIOIUH), 3aKOHBI U 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 METOIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs U IPOBEICHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTAa, BBIJBWKEHHUE THUIOTE3bl, BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOJyYEHHBIX
PE3yJIbTAaTOB, NCIOIB30BAHHBIX HAYYHBIX MOHITHHA, TEOPU U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIICNIATHh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHJOB, TOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOMN
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpoTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHATH TOTyUEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTUIECKIX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOM
KU3HH C LEJIbI0 oOecredeHus: O€30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKPYKaIOIIUX JIOJEH, COOJIOJIEHHs HOPM TIPAMOTHOTO IOBEJIEHUS B
OKpY>Karollled MpUpOgHOM cpeje, MOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh »3JIeMEHTapHble OMOJOTUYECKHE 3aJauyd, COCTaBISATh
CXEMBI TIepeHOoca BEUIECTB U YHEPTUHU B IKOCUCTEMAX (I[EeMU MUTAHUSA);

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE paboThl, COOMIOAATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTUYECKOTO COJAEPXAaHUS, BKIIOYAIOIIYIO TIICEBJAOHAYYHbIE 3HAHMUS W3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HMH(OpPMAIMH, HAy4dHO-
NOMyJSIPHBIE  MaTepuaibl), pacCMAaTpUBaTh TJIOOAIBHBIE HIKOJIOTHYECKUE
po0JIeMbI COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYO
MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIONb30BaTh MOHSITHIHBIH amnmapar OMOI0THH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne KoauuecTBO 9acoB
HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (U(PPOBBIE)
n/ KoHnTpoJbHbie IIpakTH4eckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
1 padoThI padoThI
bubmuorexa [JOK
b
HONOTHA Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
JKuBbIe cuCTEMBI U BX { bubmuorexa [JOK
OpraHun3anus https://m.edsoo.ru/7f41¢292
XHUMHUYECKUI COCTAB U CTPOEHUE g 0.5 1 bubnuorexa [HOK
KJIETKU ’ https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
XK
HBHEACATCILHOCTD KICTRH 6 1 https://m.edsoo.ru/7f41¢292
PazmHO)XeHue
WHUBUIyalIbHOE Pa3BUTHE 5 1 bubmmorexa LIOK
FHBIILY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnencrBeHHOCTh U g 0.5 L5 bu6mmoteka [IOK
M3MEHYUBOCTH OPraHUu3MOB ’ ’ https://m.edsoo.ru/7f41¢292
Cenekuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
PesepBHOE BpeMst 1 brbmorexa [OK
P p https://m.edsoo.ru/7{f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4
[TPOI'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

KoauuecTBO 9acoB

Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
bu6mmoreka [IOK
1 2 0
BOJIOLHOTHAT DHOTOTHA ? 0-5 ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE 9 0.5 0.5 bubnnoreka [JOK
KU3HU Ha 3emie ’ ' https://m.edsoo.ru/7f41cc74
3 OpranusMel 1 OKpyxarouias 5 | bubnuorexa [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 SKOJIOTUUECKHE 9 0.5 bubnuotexa [JOK
CHCTEMBI ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P
C3CPBHOC BpEeMA 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 15 55
[TPOIT'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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KounyecTBO 4acoB
Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie | IlpakTnuyeckue
n/ Bcero H3yUYEeHHUs oOpa3oBaTesibHbIE pecypchl
I padoThbI padoThI
bubnnoreka IIOK
buosorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTob1 TO3HAHUS KUBOH
npupoasl. [Ipaktuueckas padora
Ne 1 «Mcnons3oBanue { 0.5 bubmmoreka [IOK
pa3IUYHBIX METOLOB IIPU ' https://m.edsoo.ru/863e6122
W3Y4YeHHH OMOIOTUYECKUX
O00BEKTOBY
buonoruyeckre cucTemsl, { bubmmoteka [IOK
IIPOLIECCHL U X U3YYEHUE https://m.edso00.ru/863e6564
XUMUYECKUH COCTaB KICTKH. i bubmmorexa [JOK
Bona u muHepanbHbie cOnu https://m.edsoo.ru/863e674¢
bu6nuoreka [IOK
VYraeroasl. JIunuasl
A a1 1 https://m.eds00.ru/863e6870
benku. CoctaB u cTpoeHue { bubnmnoreka [JOK
OEJIKOB https://m.edsoo.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE ) 0.5 bubmuoreka [JOK

Karanu3aropsl. JlaboparopHas

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

pabota Ne 1 «3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha mpUMepe
amMmIIa3bl WIK KaTajaas3bl)»

MaTpu4IHOI'0 CMHTE3a

g Hyxneunosbie kucinotsl. ATO. 0.5 bubmmoreka [IOK
CamocrosiTenbHas padbora ' https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo bl U3y4eHUS bubnuoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Krnerka kak nenoctHas xuBas
cucTema
CtpoeHune 3yKapuoTUYECKOM
kietku. JlaboparopHas paboTa
Ne 2 «M3yuenue crpoenus
. bu6mmoreka [IOK
KJIETOK PAaCTCHHH, )KUBOTHBIX,
11 i S —— 0.5 https://m.edso00.ru/863e6ff0
p p a https://m.edso00.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIHICaHUE
12 OOMeH BeIIeCTB HITH bubmmorexa [JOK
MeTa00IHN3M https://m.edso0o0.ru/863e766¢
b K
13 DHepreTuveckuii oOMeH nomotexa LO
https://m.edsoo.ru/863¢e7aae
14 ®dortocuaTe3. XeMOCHHTE3. 0.5 bu6nuoreka [IOK
CamocrosiTenpHas padbora ' https://m.edso0.ru/863e7c98
15 Buocunres 6enka. Peakius bu6nuoreka [IOK

https://m.edsoo.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e

16 Tpaucusius — OnocuHTes 0.5 bubmmoreka [IOK
oenka. CamocTosiTenpHast paboTa ' https://m.eds00.ru/863¢796¢

17 Hexnerounsie popMbl )KU3HU — bubnmoreka [JOK
BUPYCBHI https://m.eds00.ru/863e¢7540

bu6nmmoreka [IOK
®opMBbl pa3MHOKEHUS

18 ODrAHIAMOB https://m.edso0o.ru/863e81b6

p https://m.edsoo.ru/863e831¢
JKU3HEHHBIA UK KIETKH.
Jlenenue KiaeTku. MuTo3.

19 JIaboparopHas pabota Ne 3 0.5 bubnmnoreka [HOK
«Habmronenue murosa B ) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKPOTIpErapaTax»

20 Meiios bubmorexa [JOK

https://m.edsoo.ru/863e714a
OObpazoBaHue 1 pa3BUTHE
TTOJIOBBIX KJIETOK.
OnogoTBOpEHHE.
bu6mmoteka [IOK
21 JIab 6ota Ne 4
abopatopras pabota 0.5 https://m.edso00.ru/863e81b6
«M3ydyeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

” WNHnuBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB. https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o

but6mmoreka [IOK
23 HACJIEJICTBEHHOCTH U

HU3MCHYUBOCTHU

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTU HACIIEIOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
CKpELIBaHHE

Bbu6nuoreka [IOK
https://m.edsoo0.ru/863e8878

25

JurubpuHoe cKpeliruBaHue.
3aKOH HE3aBUCUMOTO
HacJeI0BaHUS IPU3HAKOB

Bbu6nuoreka [IOK
https://m.edsoo.ru/863e89a4

26

CuermieHHOE HaACJIeI0BaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTUOPHUTHOTO U
JUTHOPUITHOTO CKPEIIUBAHUS Y
Ipo30(HITBI HA TOTOBBIX
MUKpOTpenaparax»

0.5

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

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIIETUICHHBIX C
OJIOM

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHYnBOCTS.
Henacnencreennas
n3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOJU(UKAITTOHHON
MU3MEHUYMBOCTH, IOCTPOECHUE
BapHAIlIOHHOTO psja U
BAPUALIMOHHON KPUBO

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBeHHas ”3MEHYMBOCTD.
JIaGopartopnas pabota Ne 7.
«AHanu3 MyTaryi y 1po30Quisl

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Ha TOTOBBIX MUKpOIIPENapaTax»

30 I'eneTuka yemoBeka. ) 0.5 bubmuorexa [JOK
CamocrositenbHas paboTa ' https://m.edso0.ru/863e8d78
31 Cenekius Kak HayKa U MpoIecc 1 bubmorexa LIOK
1 Y pol https://m.edsoo0.ru/863¢9214
MeToibl ¥ JOCTUKEHHUS
32 CEJICKIIUU PACTECHUMN U 1 bubmorexa HOK
I p https://m.edso00.ru/863¢9214
YKUBOTHBIX
1 buorexHonorus kak orpacib { bubnmnoreka [HOK
MPOU3BOACTBA https://m.eds00.1ru/863e9336
34 PesepBHbIil ypok. 1
OBUIEE KOJIMYECTBO YACOB 34 5

[10 [TIPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KoanuectBo yacos
" Hara JJIeKTPOHHBbIE HU(]PPOBBIE
n
/ €Ma ypoka Beero Kourpousbnbie | IIpakTuyeckue u3yveHus 0BPA0BATETbHBIE
padoThI padoThI pecypes
n
| DBOJIIOLHSA U METOABI ¢ { bubnnoreka IIOK
A3yYEHUA https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs 1 bubnnorexka HOK
MIPEJICTABICHUA 00 IBOJTFOIINH https://m.edso0.ru/863¢9570
bubnnoreka IIOK
3 Mukpo3BosIt0
HKpOIBOIIIOHHA 1 https://m.edso0o0.ru/863e9cle
[Tonynsimus Kak 31ieMeHTapHast
€IMHUIIA BUJIA U DBOJIIOIUH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubnroreia LTOK
paTop p B ’ https://m.edso00.ru/863e99¢c6
«CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIOH
BIDKYIIIHE CHUITBI
5 gneMZHTa HbIe (PaKTOPBI) 1 bubnroreia LOK
p p https://m.edso00.ru/863e¢9da4
SBOJIIOLIUN
6 EcTecTBennsIit 000D 1 €ro { bubnuotexa [JOK
bopMbI https://m.edso0.ru/863e¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
PUCTIOCOOTIEHHOCTh
but6mmoreka [IOK
7 OpraHu3MOB U 1 0.5

BHUJ1000pa30OBaHME.
JlaGopatopHnast paborta Ne 2

https://m.edso0o0.ru/863e91fde



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

«Omnucanue
MPHUCTIOCOOJICHHOCTH OpPraHu3Ma
1 €€ OTHOCHUTEILHOIO
XapaKTepay

Hanpasnenus u mytu

bu6nuoreka [IOK

AHTPOIIOTCHE3a

8
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoOJIOLINN. 0.5
CamocrosrenbHas pabora '
10 HcTopus xu3Hu Ha 3emiie U
METO/Ibl €€ N3yUEeHUS
1 I'unoressl MpOUCXOXKIACHUS bubmuorexa [HOK
JKU3HU Ha 3emie https://m.edsoo.ru/863eaSa6
12 PasBuTne u3Hu Ha 3eMiie 1Mo bubmmoteka [IOK
dpaM " IeproaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOLUU
PacTUTENBLHOTO U )KUBOTHOT'O
13 mupa. [IpakTuueckas padora Ne 0.5 bubnmnorexka HOK
| «3ydeHne nckonaembIx ’ https://m.edsoo.ru/863ea8bc
OCTaTKOB PaCTEHUH U )KMBOTHBIX
B KOJUIEKLIASAX
14 CoBpeMeHHas cuctema bubnuotexa [JOK
OpraHH4YE€CKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIIIONHUS YEJIOBEKA but6mmoreka [IOK
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (pakTops) bubnmoreka [JOK

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaUN DBOJIFOIIHNA
YyeJIOBEKa

18

Yenoseueckue pacsl U
[IPUPOJHBIE afanTauu
yenoBeka. CaMOCTOSITeNIbHAS
pabora

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863eaca?

19

DKOJIoTus KaK HayKa

20

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

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

21

AbuoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHul U3
Pa3HbBIX MECT OOUTAHUS.
JlaGopaTtopHnast pabota No 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863eb10e

22

buoTtnueckue daxkTopsl

bu6mmoteka [IOK
https://m.edso00.ru/863eb348

23

DKOJIOTHYECKHE
XapaKTePUCTUKHU MOMYJISIIIUHU.
[TpakTuyeckas padora Ne 2
«Toxcyér miorTHOCTH
NOIYJISLUI pa3HbIX BUJOB
pacTeHumn»

0.5

24

Coo0b1ecTBa OpraHu3MoB —

bu6nuoreka [IOK



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

OUOLIEHO3 https://m.edsoo.ru/863eb46a

)5 DKOJIOTHYECKHE CHUCTEMBI ) bubmuorexa [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE TTOKa3aTEeIn

26 9KOCHUCTEMBI. DKOJIOTUIECCKUE { bubmuorexa [JOK
nupamuabl. CBOKCTBA https://m.edsoo.ru/863ebsfa
skocucteM. Cykueccus

27 [TIpupoaHbie 3KOCUCTEMBI 1
AHTpPOTNIOT€HHBIE IKOCUCTEMBI.

28 P 1 0.5
CamocrosiTenpHas padoTta

29 buocdepa — rnodanpHas ) bubnuoreka [JOK
dKOCUCTEMA 3eMITHA https://m.edsoo.ru/863ebbse

30 3aKOHOMEPHOCTHU { bubnmnoreka [JOK
CylIllecTBOBaHUs OMochepsl https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onochepe

31 1
3emun

1 CocyiecTBoBaHUE TPUPOJBI U ) bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale

33 Pe3epBHBIiT ypOK. 1

34 Pe3epBHbIit ypoOK. 1

OBUIEE KOJIMYECTBO YACOB
34 1.5 2.5

[10 ITIPOT'PAMME



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

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIbHOM

ITPOI'PAMMBbI
10 KITACC

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI POrpamMMbl
cpeaHero oouero oo0pa3zoBaHus

CdopmMupoBaHHOCTb 3HAHHUI O MECTE U POJIK OMOJIOTUU B CHCTEME Hay4YHOT'O 3HAHMs €CTECTBEHHBIX HayK, B
(dbopMUPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTHHBI MHUpa U HAYYHOTO MUPOBO33PEHUS; O BKIIAE
POCCHUHCKHUX W 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTUH; (PYHKIMOHAJIBHOW TPaMOTHOCTU
YeJI0BeKa JJIsl PeIICHUS )KU3HEHHbIX 3a/1a4

YMeHue PAaCKpbIBATH COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H TIOHSTHH: JKM3Hb, KIJICTKA, OpPraHU3M;
MeTabonu3M (0OMEH BELIECTB M IpeBpallleHue DSHEPruM), ToMeocTa3 (camMOperyssiuus), YpOBHeEBas
opraHu3anusa XHUBBIX CUCTEM, CAMOBOCIPOU3BECACHUC (perO)IYKIII/Iﬂ), HaCJICACTBEHHOCThb, U3MCHYHNBOCTS,
pOCT U pa3BUTHE

YMeHue uznaraTb OMOJIOrMYECKUe TeOpUH (KJIETOYHas, XpOMOCOMHas1, MyTallMoHHast ), 3aKoHb! (I'. Mennens,
T. Moprana, H.1. BaBmioBa) u yueHus (0 LEHTpax MHOrooOpasusi M MHPOMCXOXKIACHUS KYJIbTYPHBIX
pacrenuit H.J. BaBuinosa), onpenensiTe rpaHHIIbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BlIageTh METOJaMU HAay4YHOT'O IIO3HAHHA B Ouoyoruu (Ha6J'IIO,Z[eHI/Ie N OIMHCAHUC KHUBBIX CHCTCM,
nmponeccoB u HBHGHHﬁ; opranu3anusa MW TIPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUC
THUIIOTE3bI; BBIABJICHUC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU BCIMYUNHAMU, 00BsICHEHHE TOJIYYCHHBIX
PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITHfI, TCOpI/Iﬁ U 3aKOHOB; YMCHHC J[J€JIaTb BBLIBOJbI Ha
OCHOBAHHWHU TMOJTYYCHHBIX pCSYJ'ILTaTOB)

YMeHHe BBIIETSATh CYIIECTBEHHBIE TTPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB M TPEBPAIICHUS DHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEeMOCHHTe3a, MUTOo3a, Meiio3a,
OIIOIOTBOPEHUS], PAa3MHOKEHHUSI, UHANBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3)




YmMmeHue IIPUMCEHATH IMOJTYYCHHBIC 3HAHUA I O0OBSACHEHHST OHMOIOTMYECKUX IIpoueccoB " HBJ'IGHPIfI, JIIA
IIPUHATHA MPAKTUYCCKHUX peH_IeHI/Iﬁ B HOBCCHHGBHOﬁ JKHN3HHU B LEIAX obecreyeHnss 0€30MaCHOCTH CBOErO
3A0POBbA U 3JOPOBbA OKPYKAOIINX J'IIOI[GfI, CO6J'IIO,Z[CHI/I$I HOPM I'paMOTHOI'0 IOBCACHUS B 01<py>1<a}omel71
HpHpO,I[HOﬁ cpeac; NOHMMAaHUEC H606XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,I[OCTPI)KGHPIFI COBpeMeHHOﬁ Ouoja0oruu U
OHMOTEXHOJIOTHI JJIA PAallMOHAJIBHOI'O ITPUPOAO0II0JIB30BAHU S

YMeHue penats 3JIeMeHTapHbIe TeHETHYECKHE 3a7]adyi Ha MOHO- U JUTHOPHIHOE CKPEIMBaHKE, CIICTUICHHOE
HACJIC/IOBAaHHUE; COCTaBJIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHHS JUISI TPEACKA3aHUS HACIIEIOBaHUS
IIPU3HAKOB Y OPraHU3MOB

YMeHue BBIOIHATH JTa0OPATOPHBIC U MTPAKTUYCCKHE Pa0OThI, COOTIOIaTh MPaBUIIa IIPU paboTe ¢ yUeOHBIM U
71a060paTOPHBIM 000PYIOBAaHHEM

YMeHHe KpUTHUYECKH OLEHUBATh M HMHTEPIPETUPOBATh HHPOPMALUIO OHOIOTMYECKOTO COJEPIKAHHMS,
BKJIIOUAIOILYI0 IICEBJOHAyYHblE 3HaHUA M3 pa3iuuHbiX HcrouHukoB (CMU, HayuyHO-mOnyssipHBIE
MaTepuabl); STUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUHU

10

YMeHue co3maBaTh COOCTBEHHBIE MHUCHMEHHEIC U YCTHBIC COO6H.I€HI/I$[, 0606]]_[8.5{ 6I/IOJ'IOFI/I‘-ICCKYIO
I/IHq)OpMaI_II/IIO N3 HCCKOJIbBKUX HCTOYHUKOB, 'PAMOTHO HCIIOJIb30BAThH MOHATUUHBIN arrapar Oouosoruu

11 KITACC

Kon nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl
cpeaHero oomero od0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUM O MECTE M PO OMOJIOTUU B CHCTEME Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAYyK, B
(hOopMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMSI; O BKJIAJIE
POCCHUHCKHX U 3apyOexHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIHMOHAJIBHON TPaMOTHOCTH
YeJloBeKa JJIs PeleHUs )KU3HEHHbBIX 3a/1a4

YMeHue packpbIBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB W TOHATHHA: BUI, MOMYJSAIMS, T€HO(POH,
HBOJIIOIMS, BIKYIIHME CHIIBI ((DaKTOPBI) HBOJIOIMH, MIPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa3oBaHue,




IKOJIOTUYECKUE (aKTOPBI, HSKOCHCTEMa, MPOAYICHTbI, KOHCYMEHTBI, PEIYLEHTHI, IICMU ITHUTAHWUSI,
AKOJIOTHYECKas MUpaMuia, OnoreoreHos, onocdepa

YMeHue uznarath OUOJIOTHYECKHE Teopuw (dBoNoIMoHHAas Teopus Y. JlapBuHA, CHHTETHYECKas TCOPHS
SBOJIIOLIMK), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabimieBoro cxojcrtsa K.M. boapa, uepenoBanusi TiIaBHBIX
HanpasiieHuid u myrte sBomonnu A.H. CeBeproBa, yuenust o 6nochepe B.U. Bepuaackoro), onpenensrs
I'paHulbl UX MIPUMCHUMOCTHU K JKXUBBIM CHUCTCMaM

VYMeHue BIaAeTh METOJaMH HAay4YHOT'O IIO3HaHUA B OHoJIOrun (Ha6J'IIOI[eHI/Ie N OIIMCAHHUC XUBBIX CHCTCM,
IpoueccoB Hu HBJ'ICHPIFI; OopraHu3anuysa MW IIPOBCACHUC OMOJIOrNYECKOI0 OKCIICPUMCHTA, BbIABUKCHUC
THIIOTE3bI; BBIABJIICHUEC 3aBUCUMOCTH MCKAY MHCCICAYCMbIMHU BCIIMYUMHAMU, 00BsICHEHHE MMOJIYUYCHHBIX
PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHUC [OCJIaTb BBIBOJBI Ha
OCHOBAHUU IMOJTYYCHHBIX pe3yanaTOB)

VYMmenne BBIACIIATE CYHICCTBCHHBIC IPU3HAKKW CTPOCHHA OMOJIOTHYECKUX OOBEKTOB: BUIOB, HOHy.HﬂIIHfI,
MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOTE€OIICHO30B M DJKOCHUCTEM; OCOOCHHOCTH TPOIIECCOB
HACJEJACTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpraHnu3mMosB, ﬂeﬁCTBHﬂ OKOJIOTHYCCKUX q)aKTOpOB Ha OpraHu3Mbl, IEPCHOCA BCIICCTB U IIOTOKA SHECPIruu B
OKOCUCTEMAxX, AHTPOIIOTCHHBIX U3MEHEHUN B DKOCHUCTEMAaX CBOeEH MCCTHOCTH, KPYTroBOpOTa BCHICCTB U
OMOTre0OXMMHYECKUX IIMKIIOB B Onochepe

YMmenue MNPUMCHATH IOJYYCHHBIC 3HAHUA JIA 00BSICHEHHUSI OMOJIOTHYECKHUX nponeccoB HBHGHHﬁ, JJIA
MNPUHATHA MPAKTUYCCKUX peH_ICHI/Iﬁ B IIOBCEIHEBHOM >KHU3HH B HEIX obOecrieueHHsT 0€30IIACHOCTH CBOETO
3A0POBbA U 340POBBA OKPYIKAIOMIUX HIOHCﬁ, COGJIIOJICHI/IH HOPM I'paMOTHOT'O IMOBCIACHHUA B Opr)KaIOH_[Cﬁ
HpHpO,Z[HOﬁ cpeac; MOHNMAaHUC HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKECHUM COBpeMeHHOI\/'I OnoIorun JIIS
PpallMOHAJIBHOT'O TPHUPOAOII0JIb30BAHU

YMeHue pemnath d1eMeHTapHble OMOJIOTHYECKHE 3a/1a4H, COCTABISATh CXEMBI IIEPEHOCA BEIIECTB M SHEPTUU B
AKOCHCTEeMaXx (LIeny MUTaHus)

YMeHue BBIIOMHATH JaOOpaTopHbIE U MpaKTHUYeCKHue paboThl, COONI0IaTh MpaBuia Mpu padboTe ¢ yd4eOHbIM
1 1a00paTOPHBIM 000PYI0OBAaHUEM

YMeHue KpUTHUECKH OIEHHBaTh M HMHTEPIPETUPOBATh HHQPOpPMAIMIO OHOJIOTHYECKOro COJEp KaHUs,




BKJIIOYAIOIIYI0 TICEBJOHAyYHblEe 3HAHUS U3 pa3auuHbiX wHcTouHWKOB (CMMU, HaydHO-mOMyNspHBIE
MaTepuasbl); paccCMaTpuBaTh IJI00AIBHBIE HKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOIICHUIO K HUM COOCTBEHHYIO O3UIIHIO

10

VMeHue co3naBaTh COOCTBEHHBIE ITMCbMEHHBIE U YCTHBIE COOOLIEHUs, 0000Imas OUOJIOrHYECcKyIo
nH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATh MOHATHIHBIN anmapar OHoJI0Tuu




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA

10 KJIACC
Koxa IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 buoiiorus kak Hayka
11 buonoruss — Hayka o xwuBOH mpupone. Pomp Omonornu B (QOpMHPOBAHMHM COBPEMEHHOH HaydyHOW KapTHHBI MHpA.
' Cucrema OHOJIOTHUECKHX HAYK
12 Metonbl 1NO3HaHUSA JKUBOW NpuUpoAbl (HAOMIOIEHHE, SKCIEPUMEHT, OIHCaHWe, HU3MEpeHHe, KiIacCU(pHUKaIMs,
' MOJICJIMPOBaHKE, CTaTUCTUYECKast 00pabOTKa JaHHBIX)
2 JKuBble cucTeMbl U X OpraHu3anus
2.1 JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CBoiicTBa GuocucreM U UX pasHOOOpazue
27 YpoBHUM oOpraHuzani OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKUI, KIETOYHBIH, OPraHM3MEHHBIM, MOMYJISAIHOHHO-
’ BUJIOBOM, 9KOCHUCTEMHBIN, OrochepHbIi
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH
31 XVUMHYECKUH COCTaB KJIETKUM. XMUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHThl, MUKpO3JeMEeHThl. Boga u MuHepasibHbIE
’ BeniecTBa. OYHKIMM BOJIbI 1 MUHEPAJIBHBIX BellecTB B KieTke. [lonnepxanue ocMoTnyeckoro OagaHca
benku. CoctaB 1 cTpoeHne 6€IKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHrnMble 1 3aMeHHMble aMUHOKHCIIOTHI.
AMUHOKHCIOTHBI cOCTaB. YPOBHM CTPYKTYpbl O€IKOBOW MOJIEKyJbl (TepBUYHAS, BTOpPHYHAs, TpPETHYHAs U
3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUYECKUE CBOMCTBA OenkoB. bruonornueckue GyHKIMM OETKOB.
®epMmeHTHl — OHoNorHyeckue karanuzaropel. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas CrenupUYHOCTb.
Kodepmentsl. Buramunsl. Otinnuns pepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB
VYraeBoasl: MOHOCaxapuabl (TIr0K03a, pubo3a U Ie30KCHpU003a), Aucaxapuibl (caxaposa, JIAKT03a) U IMOJIMcaxapubl
313 (KpaxmaJ, TTMKOTeH, LeJT0103a). bruonornyeckne GyHKINN YTIIIEBOIOB.

JMnuasl: TPUTTIUIEPUABI, cTepoubl, Gpocomumuasl. 'uapodunsHo-ruapododHbIe cBOMCTBa. buonornyeckue GyHKIM
munuoB. CpaBHEHHUE YITI€BOJIOB, OCIKOB U JIMMTUA0B KaK UCTOYHUKOB SHEPTHH
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Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuasl — MoHOMEpBI HYKJIEeHMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JTHK.
Crpoenue u pyakunn PHK. AT®: ctpoenne u GpyHKImn

3.5

]_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MCTOI[BI HN3YYCHUSA KIICTOK

3.6

Kierka kak memocTHas »kuBasi cuctema. OOmIue NMpU3HAKK KJIETOK: 3aMKHyTas HapykHas MemOpana, monekysbl JJHK
KaK FreHeTHYECKUI armapar, CUCTeMa CHHTe3a Oelnka

3.7

Tunbl KJIETOK: SyKapuOTHUECKas U Mpokaprotudeckas. OCOOEHHOCTH CTPOEHUs MIPOKapUOTHUECKOH KieTKu. Knetounas
cTteHka Oaktepuil. CTpoeHHE JyKapHOTHYEeCKOW KIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHOHM, KUBOTHOH M TPHOHOM
KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPhl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAUKC, uX (QyHkuuu. [Imazmaruueckas memOpaHna, eé
cBoiictBa U PyHkuuu. [luromnazma u e€ opranousl. OnHOMEMOpaHHBIE OPraHOMIBI KIETKU: dHJOMIa3MaTu4YecKasi CeTh
(OIIC), anmapar I'onbmxu, mu30ocombl. [lomyaBTOHOMHBIE OpraHOUABI KJIETKH: MUTOXOHIPUH, macTubl. [Ipoucxoxienue
MUTOXOHAPUI ¥ mactu. Buabl miactun. HememOpaHHbIe OpraHOUABI KJIETKH: pUOOCOMBI, KIIETOYHBIN IIEHTP, PECHUYKH,
KryTUKH. OYHKIINU OPraHOUAOB KJIETKHU. BKitoueHus

3.9

SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHHe snpa: saepHas 000J0YKa, KapuoIia3ma, XPOMATHH, SIPBILIKO.
XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

)KI/ISHGHGHTGJ'II)HOCTI) KIJICTKHU

4.1

OOMeH BeliecTB, WU META00IM3M. ACCUMMISILINS (TJIACTHYECKUA OOMEH) M AUCCUMUIIAINS (dHEepreTudeckuii oOMeH) —
JIBE CTOPOHBI E€AMHOTO Mpolecca MeTabonn3ma. Tumbl oOMeHa BellecTB: aBTOTPO(MHBIN U rerepoTpodHbIif. Poimb
¢dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KJIETKE

4.2

@®otocunTe3. CBetoBas W TemMHoBas (as3bl (oTocuHTe3a. Peakumu ¢orocunreza. DpdekTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCHHTE3a JUIS )KU3HM Ha 3emiie. BiausHue ycnoBuid cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMIEHHS €ro
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyoIue OakTepuu. 3HaYeHHe XeMOCHHTE3a JIJIsl )KU3HU Ha 3emIie

4.3

DHepretudeckuii oOMeH B KiieTKe. PaciiernieHue BeuiecTs, BbICTIEHUE U aKKYMYJIMPOBaHUE SHEPTUU B KJIETKE. DTaIbl
sHepreTudeckoro oomena. I'mukonus. bpoxenue m ero Buasl. KucnopogHoe okucieHue, WM KIETOYHOE JbIXaHUE.




D¢ hEeKTUBHOCTH YIHEPTETUICCKOTO 0OMEHA

Peakuuu matpuunoro cuntesa. I'enernyeckast nadopmarus u JIHK. Peanuzanms renernueckoid nHGOpMAIUU B KIETKE.

4.4 ['enetnueckuii kox M ero cpoiictBa. Tpanckpunuuss — marpuunblii cuHTe3 PHK. Tpancmsiums — O6uocunre3 Oenka.
KonupoBanue amuHokucnotT. Poss pubocom B 6uocunTese Oenka
Hexnerounsie ¢opmbl xku3HU — BUpYyChl. McTropust oTkpeiTus BupycoB (.M. MBanoBckwmii). OCOOEHHOCTH CTPOCHHS U
45 KU3HENEATENIbHOCTH BUpPyCcOB. bakrepuodaru. bonesnu pacteHuii, >KUBOTHBIX U YEJIOBEKA, BBHI3BIBAEMBIEC BHUPYCAMHU.
) Bupyc ummynopedunura uvenoeka (BUY) — Bo3Oymutens CIIM[a. Ilpodunaktuka pacmpocTpaHEeHUsS BUPYCHBIX
3a0osieBaHU
5 Pa3mMHOXeHMe ¥ UHIMBUIYaIbHOE PA3BUTUE OPraHU3MOB
KneTounslii nMki, WM >KU3HEHHbIM UK kieTku. MuTepdasza m mutos. Ilpomecchl, mpotekatoiue B uHTEpdasze.
Perukamus — peaknuss matpuyHoro cunte3a JIHK. Ctpoenme xpomocoM. XpoMOCOMHBIM Ha0Op — KapUOTHIL
51 JIMnnouaHbIl M rariouJIHBIH XpOMOCOMHBIE HaOOphl. Xpomatuisl. lluTonorndeckue OCHOBBI Pa3MHOXKEHHMS W
' WHJUBU]IyalIbHOTO Pa3BUTHUSI OPTaHU3MOB.
Jenenne xknetkn — murto3. Craguu murosa. IIponeccel, mpoucxosaimue Ha pasHbIX CTaJAusAX MUTO3a. brnonornueckuit
CMBICII MUTO3a
@opMbl pa3MHOXKEHHMsI OpraHu3MOB: Oecronoe M TMosnoBoe. Buapl Oecnojoro pasMHOXKEHMS: JI€I€HUE HAaJIBOE,
5.2 NOYKOBaHWE OJHO- M MHOTOKJETOYHBIX, CIIOpPOOOpa3oBaHME, BETETATUBHOE pa3MHOXKeHHe. VIcKyccTBeHHOe
KJIOHMPOBAHHE OPraHU3MOB, €0 3HAUEHUE NSl CEJIEKIINU
[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.
5.3 Meiio3. Cragum wmeio3a. IIpomeccel, mpoucxonsimue Ha craausx weino3a. I[loBegeHne XpoMocoM B Meio3e.
Kpoccunrosep. bruonornuecknii CMbICT ¥ 3HaYEHUE MEN03a
['ameTorenes — mporuecc oOpa3oBaHUsl MOJOBBIX KJIETOK Y >KMBOTHBIX. I10JOBBIE Kene3bl: CEMEHHMKH U STUYHUKH.
54 OOpa3oBaHue M pa3BUTHE TOJIOBBIX KIETOK — TaMeT (CHepMaTo30uj, SHIIEeKIeTKa) — CIepMaToreHe3 M OOTEHEs.
OCOOEHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [lapreHorenes
55 NuauBuayanbHOe pa3BuTue (OHTOTEHE3). DMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). Jtanbl SMOPHOHATBHOIO PA3BUTHUS

y TO3BOHOYHBIX JKMBOTHBIX: JpoOjeHue, racTpynsuus, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. Tumsl




MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOTO PaCTEHUS: CTPOCHHE CEMEHU, CTaJIUU Pa3BUTHS

HaCJ'Ie,I[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTHkd. Mcropus pa3BUTHS TeHETHKU. Bkiaa poccUiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToAbl TeHEeTUKH (THOPUAOIOTHYECKHM, HUTOTEHETHYECKH, MOJICKYJISIpHO-TeHeTH4YecKkuii). OCHOBHBIC
TeHeTUYECKHEe MOHATHA. | eHeTu4ecKasi CHMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpPEIIUBaHUMA

6.2

3aKOHOMEPHOCTH HACIIEOBAHUS IIPU3HAKOB, ycTaHOBJIEeHHbIE I'. Mennenem. MoHOrHOpuaHOE CKpEIIMBaHHE. 3aKOH
eInHo00pa3usi THOPHUIOB TEPBOTO MOKoJIeHUs. [IpaBmiio JOMUHHpOBaHUSA. 3aKOH pacUICTICHHUs MPHU3HAKOB. [ Mmoresa
YHCTOTHI rameT. [loHOe 1 HeToIHOe JOMUHUPOBAHHUE.

I[I/IFI/I6pI/II[HOG CKpCIIMBAaHUC. 3aKOH HE3aBHCHMOI'O HacCJICOJOBaHHA IIPHU3HAKOB. L[I/ITOFGHGTI/I‘-IGCKI/IG OCHOBBI
JUTUOPUIHOTO CKPEIIMBaHUS. AHAIM3UPYIOUIEEe CKpeulBaHue. VIcronp30BaHue aHATU3UPYIOMIETO CKPEUIMBAHUS IS
oIpeziesIeHUs] TEHOTHUIIA 0COOU

6.3

CL[CHJ'ICHHOC HaCJICJOBAHUC IIPHU3HAKOB. Pa6ora T. MopraHa o CHCINICHHOMY HACJICOOBAHUIO T'CHOB. HapymeHHe
CHCIIJICHHA I'CHOB B PE3YJILTATC KPOCCUHT'OBEPA. XpOMOCOMHaSI TCOpHUA HACICACTBEHHOCTHU. I'enetnueckue KapThI.
I'enetnka mona. XpOMOCOMHOC OIMpCACIICHUE TI10JIa. AYTOCOMH U TIO0JIOBBIC XPOMOCOMEI. I'omorameTHnsie u
TeTCPOTaMCTHLIC OPTraHU3MBI. HacnegoBanue IIPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

6.4

HN3meHunBOoCTh. BuIbpl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HacleACTBEeHHas. Poib Cpeabl B HEHACJIEICTBEHHOMN
N3MCHYHUBOCTH. XapaKTCpI/ICTI/IKa MOI[I/I(I)I/IKaL[HOHHOﬁ N3MCHYHNBOCTH. BapI/IaI_II/IOHHHﬁ pAA U BapuUallMOHHASA KpUBa#d.
HopMa pCaknuu IMpU3HAKaA. KonuuecTBeHHBIE M KadeCTBEHHEBIC INpU3HAKK U HUX HOpMa pCaKIHu. CBolicTBa
MOHH(I)HKaHHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnencrtBenHnas, win reHOTUNTHYECKas, U3MEHYHBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTh. MeH03 1 TOJIOBOM Tpoliece —
OCHOBa KOMOMHATHBHOM M3MEHUYMBOCTH. MyTannoHHass u3MeHUYMBOCTh. Kiaccudukamuss MyTanuil: TreHHbIE
XPOMOCOMHBIEC, TeHOMHBIE. YacToTa W MPUYUHBI MyTanuii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIOB B
HaciaencTseHHou n3Menunsocty H.M. BaBuiioBa

6.6

['enetuka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKA: T'€HEANOTUYECKUM, OJIM3HEIOBBIM,
[IUTOTEHETHYECKUY, OMOXMMHMUYECKUN, MOJEKyIspHO-reHeTnueckuid. COBpPEeMEHHOE ONpeJeeHHe TeHOTHUINA!




IMOJIHOI'€CHOMHOE CCKBCHHPOBAHUEC, TI'CHOTHUIIMPOBAHHME, B TOM 4YHCIIC C IIOMOIIBIO HHP-aHaJ'II/ISa. HaCJ'ICI[CTBCHHBIe
3a0051eBaHUs YeJIOBEKA: T'€HHEIE 6OJ'I€3HI/I, Oone3Hu ¢ HaCHeHCTBeHHOﬁ npeapacnoJI0KCHHOCTbIO, XPOMOCOMHBIC
oone3nn. ComMaTHyecKHe U ICHCpAaTUBHBIC MYTallUH. HpI/IHHI/IHH 3A0PpOBOI0 06p333 KHN3HHU, AHUArHoCTHKH,
HpO(l)I/IJ'IaKTI/IKI/I A JeYEHHS] TE€HETHYECKHX OO0Je3HEH. MCI[I/IKO-FCHCTI/I‘ICCKOC KOHCYJIbTUPOBAHUC. 3HaueHHe
MGHHHHHCKOﬁ IFCHCTUKU B IPEAOTBpallICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00J1eBaHNH YeIOBEKa

CGJ'ICKI_II/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHU

7.1

Cenexkuus Kak HayKa M Ipolecc. 3apoXkAeHHe celeKuuu U aomectukanus. Yuenwe H.M. BaBumnoBa o nentpax
MPOUCXOXKACHUS U MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LI[eHTpbl NMPOMCXOXKIEHUs TOMAIIHUX >KUBOTHBIX. Copr,
1opoja, MTaMM

7.2

CoBpeMeHHbIE METOIbI CelIeKIUU. MacCoBBI U UHIMBUAYAJIbHBINM OTOOPHI B CEJIEKIIUU PACTEHUN M KUBOTHBIX. OleHKA
9KCTepbepa. biM3KopoacTBEHHOE CKpemuBaHue — UWHOpuAMHT. Ywucras nuHusa. CKpeluBaHUE YHCTHIX JUHUU.
['ereposuc, mnm rubpugHas cwia. HepoacTBeHHoe ckpemuBaHue — ayTopuauHr. OtmanéHHas rubOpumusanvs U eé
ycniexu. VCKyCcCTBEHHBIM MyTareHe3 W TOJIydeHHE TOJHUILUIONA0B. J[OCTHIKEHHUS CENIeKIIMU PacTeHUH, KUBOTHBIX WU
MHUKPOOPTaHU3MOB

7.3

buorexHonorus Kak oOTpacib MpOM3BOACTBA. [eHHas uWHXKeHepus. Ortambl co3iaHus pexkomOuHanTtHOM JIHK u
TpaHCTE€HHBIX OpraHn3MoB. Knetounas naxenepus. Kiierounsle KyabTypsl. MUKpPOKIIOHAJIBHOE Pa3MHOKEHHE PACTEHUH.
KnonupoBaHue BBHICOKOIPOIYKTHUBHBIX CEIbCKOXO3IHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ATUYECKHE MPOOJIEMBI.
I'MO — reneTnyecky MOAN(DUIMPOBAHHbBIE OPraHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

DBOJIOHMOHHAS OMOJIOTHS

1.1

SBOJ'IIOI_II/IOHHB.SI TCOpHUA U e€ MecTo B OHOJIOTHH.

CBI/II[CTCJIBCTBa OBOJJIOIMH. ITaneoHTOIOTHYECKHE: IOoCICA0BAaTCIBHOCTb ITIOABJICHHUA BHJIOB B MaJICOHTOJIOTMUSCKOM




jetonucu, nepexoausie Gopmbl. bruoreorpaduyeckue: cxoAcTBo U pasznuuue payH U (Girop MaTEpUKOB U OCTPOBOB.
OMOPHOJIOTHYECKHEe: CXOACTBA U Pa3Inyusl SMOPHOHOB Pa3HBIX BUAOB NMO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE:
FOMOJIOTMYHBIC, aHAJIOTHMYHbIC, pPYyJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX MyTEH Y BCEX OpraHM3MOB

1.2

OpomononHas Teopus Y. Jlapsuna. [Ipeanochiiki BOZHUKHOBEHUSI JapBUHU3MA. J[BMXKYIME CHJIBI 3BOJIIOLIMHM BUOB
no lapBuny (M30BITOYHOE PAa3MHOXKEHHE MPHU OTPAHUYCHHOCTH PECYPCOB, HEOMpeneaEHHas U3MEHYUBOCTh, 00pb0a 3a

CyIlIECTBOBaHUE, €CTECTBEHHBII 0TOOD)

1.3

Cunrerudeckas teopus sBomonuu (CTD) u ocHOBHEIE €€ moniokeHus. Mukposposronus. [lomynsanus kak eIuHuIa BUaa
U 3BOJIIOLUH

1.4

JBmwxymue cuibl (pakTopbl) IBOIIONUKE BUIOB B MpHupoae. MyTallMOHHBIN MPOLecC 1 KOMOMHATHBHAS W3MEHYHUBOCTb.
[TomynstmonHble BOJMHBI M Apeiid reHoB. M3omsums m murpanms. EcrecTBeHHBI 0TOOp — HANpaBiIOUIHiA (aKTop
ABOJIOLUH. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoitoluU. [IpuMepsl npucnocobiieHuil y opranu3mMoB. ApoMop¢o3bl
Y U/IM0a/1alTaluu.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BU1000pa30BaHUs: TeOrpapuIecKoe, IKOJIOTHIECKOe

1.5

MaKpO3BOJ'IIOI_II/I$I. (DOpMBI OBOJOIHNHN: q)HJ'IeTI/IquKaH, AUBEPTCHTHAsA, KOHBCPICHTHA, ITapaJlJICIIbHAA. H606paTI/IMOCTB
9BOJIOIIMH

Bo3HukHOBEHHE N Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHbIe TIpEACTaBICHUS O 3apOKICHUHN XKU3HU. HayuHble THTIOTE3bl BOSHUKHOBEHUS KU3HM Ha 3emMye: abuoreHes u
MaHcnepMua. XUMHUYECKas SBOJIIOLMSA. DKCIEPUMEHTAIbHOE MOJATBEPKICHUE XUMHYECKOM 3BoonMU. HavanbHbie
stansl Ouonornyeckoit 3Bomtonuu. I'unoresa PHK-mupa. IlepBbie kiaetku u ux spomtonus. PopMUpoBaHUE OCHOBHBIX

TPYIII )KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxei. Apxelickas u nporepo3oiickas 3psl. [laneo3olickas spa u eé
NEepUOJIbl: KEMOPHUICKHIA, OPIOBUKCKUM, CUITypHUICKUIA, IEBOHCKUN, KAMEHHOYTOJIbHBIN, TepMcKuid. Me3o3oiickas 3pa u
€€ Mepruobl: TPUACOBBIM, FOPCKUNA, MEJIOBOM.




Kaiino3oiickass spa W €€ nepuojbl: MaleOreHOBbIA, HEOTCHOBBIM, AHTPOMOTCHOBBINA. XAapaKTEPUCTUKA KIUMaTa M
reoJIOTHYECKHX npoieccoB. OCHOBHbBIE ATAMbl SBOIIOIUN PACTUTENIBHOTO U KUBOTHOTO MHpa. ApoMop(do3bl y pacTeHUi
U )KUBOTHBIX. [losIBNIEHUE, paclBET U BEHIMUpPAHUE TPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4C€CKOro Mrupa Kak OTpa>XxCHHUEC 3BOJIFOLUH. OCHOBHBIC CHCTEMATHUYSCKHE I'pynIibl OpTraHU3MOB

24

DBOJIOIMS YeJoBeKa. AHTPOIOJIOTHUA KaK Hayka. Pa3Butue mpencTaBlieHUN O MPOUCXOXKICHUU ueiaoBeka. MeTossl
u3y4eHus anTpornoreHesa. CXoaCcTBa U pa3anyuus YeJI0BeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOI0KEHHE YEIOBEKA.
JBuxyue cuibl (pakTopsl) aHTpororenesa. HacneacTBeHHass N3MEHYUBOCTh U €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN
00pa3 KH3HU, U3TOTOBICHUE OPYIUl TPY/ia, MBIIIICHUE, PEYb

2.5

OcHOBHBIE CTaJUU M BETBU SBOJIOLUM YEJIOBEKA: aBcTpajonuTeku, YemoBek ymenblid, YenoBek NpSIMOXOASIINH,
UYenoBek HeaHAEPTaIbCKUH, YenmoBek pasyMmHbIH. Haxoqkum HMCKOMAaeMBIX OCTAaHKOB, BpEMs CYLIECTBOBaHHsS, 00JacTh
pacnpocTtpaHeHysi, 00bEM FOJIOBHOIO MO3ra, 00pa3 »KU3HU, OPYIHsI

2.6

YenoBeueckue pachl. OcHoBHBIE OoJIbIIINE pachI: E€BponconaHad (eBpaSHﬁCKaﬂ), HErpoO-aBCTPAJIONaAHAA
(BKBaTOpI/IaJ'IBHaSI), MOHTOJIOMAHAA (3.3I/IaTCKO-aMepI/IKaHCKa}I). LIepT]’:,I HpI/ICHOCO6J'IeHHOCTI/I HpeHCTaBHTeHeﬁ
YCJIOBCYCCKUX paC K YCJIOBUAM CYHICCTBOBAHU. EIuHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacu3ma

OpraHu3mbl 1 OKpyKarolas cpena

3.1

OKonorus Kak HaykKa. 3aJadd U pasfelibl JKOJIOTMU. MeToJbl HKOJOIMYECKUX HCCIEAOBaHUM. OKOJIOrMYecKoe
MupoBo33peHue. Cpeibl 00MTaHNs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3TyIIIHAS, [IOYBEHHAsI, BHYTPUOPraHU3MEHHas

32

OKOJIOTHYECKUE (I)aKTOPLI. Knaccmbmcamm 9KOJOTHUYCCKUX (I)aKTopOBZ a6I/IOTI/I‘-ICCKI/IC, OMOTHYECKHE U AHTPOIIOTCHHBIC.
I[eﬁCTBHe OKOJIOTHYCCKHX (I)aKTOpOB Ha OPraHU3Mbl

33

AOuoTtndeckre GpakTOpbl: CBET, TEMIEpATypa, BIaxHOCTh. DoTonepuoausm. [Iprcnocobienns: opraHu3MOB K ICUCTBHUIO

abuotudeckux (pakTopoB. bruonornueckrue puTMbl

34

Buotnueckue dakropsl. Buapl OMOTHYECKUX B3aMMOACHCTBHUI: KOHKYPEHIIMS, XUIIIHUYECTBO, MApa3UTU3M, MyTYaJlu3M,
KOMMEHCAIU3M  (HaxJICOHMYECTBO, KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEWUTpaiau3M. 3HaueHHe OMOTHUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHMUSI OPraHM3MOB B IPUPOTHBIX COOOIIECTBAX




3.5

DKOJIOTHYECKHUE XapPaKTCPUCTHKHU IIOITYJISALIUH. OCHOBHBIE ITOKa3aTelIN nomyJjesigun: 4YMUCJICHHOCTb, IINIOTHOCTD,
POXIAAEMOCTE, CMEPTHOCTB, ITPUPOCT, MUT'PALH. Z[I/IHaMI/IKa YHUCJICHHOCTH IIOIIYJIAIHUU 1 eé peryisusa

COO6H.ICCTB3. 1 OKOJOTHYCCKUEC CUCTEMBI

4.1

Coo0uiecTBo opranu3mMoB — 6uoneHo3. CTpyKTypbl OHOLIeHO3a: BUOBAsI, IPOCTPaHCTBEHHAs!, Tpoduueckas (MuIeBas).
Bunsi-nomunantel. CBsizu B OHOLIEHO3€

4.2

Dxosiorudeckue cucteMbl (9kocuctemsl). [lonsitue 06 skocucreme u OuoreoneHoze. OyHKIMOHAIBHBIE KOMIIOHEHTHI
DKOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, peIyLeHTbl. KpyroBopor BeEIIECTB M IIOTOK 3HEPrUM B DKOCUCTEME.
Tpodudeckue (MUIIEBbIC) yPOBHU 3KocHcTeMbl. [TumeBsie 1ienu u cetr. OCHOBHBIE TTOKA3aTEIM YKOCUCTEMBI: OroMacca,
MPOIYKIMS. DKOJOTHYECKUE MUPAMUJIBI: MPOAYKIIUHU, YUCICHHOCTH, OMoMacchl. CBOMCTBA IKOCUCTEM: YCTOWYUBOCTD,
camoperyJsiius, pazsutue. Cykieccus

4.3

[TpupoaHble 3KOCHCTEMBbI. DKOCUCTEMBI 03€p U PEeK. DKOCHUCTEMAa XBOMHOTO UM IIMPOKOIMCTBEHHOTI'O JIeca.
AHTpONOTreHHbIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonorndeckoe u Xo3siCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak Gaxkrtop ycroitunBoct 3kocrcreM. CoxpaHeHHe OMOJIOTHYECKOro pazHooOpas3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o 6uocgepe. I'panutipl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BemeCTBO U €ro (pyHKIUH.
OcobenHoctu 6uocdepsl Kak rnod6aabHON 3KOCUCTeMBl. JIMHaMUYeckoe paBHOBecHMe M oOpaTHas CBsi3b B OHocdepe.
KpyroBopoTs! BemecTs 1 GMOreoXuMHUECKUE IIUKIIBI 2JIEMEHTOB (yIiepoJia, a30Ta). 30HaJIbHOCTh 6uocdepsl. OCHOBHBIE
OMOMBI CYIIH

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbIE U3MEHEHUs B Onocdepe. I 106anbHbIe 3KOI0THYECKHE TPOOIEMBI.
OcHOBa PaNMOHAILHOTO YMPABICHUS IPUPOIHBIMU PECYpPCaMH U UX HCIIONb30BaHUE. [[OCTIKEHHST OMOJIOTHH U OXpaHa

IPUPOJBI




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penakuueit [laceunnka B.B. AxknmonepHoe o61ectBo «3narenbeTBo
«IIpocBenienue»

 buonorus. 11 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61ectBo «3marenbeTBo
«IIpocBenienue»

buonorus 10 knacc.benses 1.K., Ky3nenosa JI.H., s I'.M., Cabnuna
O.B., lllymnusrit B.K. ITox penakuueit bensiera 1.K. u JIpimimmna .M.
NznarenscTBO "IIpocBenienue".

buonorus 11 knacc.benser .K., boponun I1.M., JIpimmui I'.M., Cabnuna
O.B., CepreeB M.I'". Ilox penakuueit bensiea JI.K. u Jdpimmmumna I'.M.

NznarensctBO "IIpocBenienue"

METOIUYECKHUE MATEPHUAJIBI JIJI1 YUUTEJISA
[Taceunuk B. B., lIsenoB I'. I'., E¢pumona T. M. buosiorus. [loypounsie

pa3zpabotku. 10-11 knaccel. ba3oBblil ypoBeHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

https://lesson.academy-content.myschool.edu.ru/
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