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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsbl M0 OMOJOTUU TEOPETUYECKYIO OCHOBY MAJIS
oTmpesieNieHUs] MOAXO0/I0B K (hOPMUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBuim: KoHuenrtyaiabHbele mnojoxenus DProC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COJEp)KaHus, pe3ylbTaToB OOYy4YeHHUS U
TpeOOBaHUIl K YPOBHIO MOJTOTOBKM BBITYCKHHUKOB, MOJIOKEHUS 00 OOIIMX
HEeSIX W TMPHUHIINIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpeaHero oo6bmiero oOpasoBanust B Poccuiickoit ®Denepanuu, a Takxke
MOJIOKEHUS O criennduke 6Monorun, e€ 3HaYCHUH B TIO3HAHUU KUBOU MPUPOIBI
u o0ecreyeHUHu CyIIeCTBOBAaHUS deloBedeckoro obmectBa. CorjiacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpe/eJIeHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI 10
Ouosnoruu u e€ CTpyKTypa.

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

B mporpamme mo OHWOJOTHMHM TaKKe YYHMTHIBAIOTCS TpeOOBaHHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METalpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHOMN
NEATeIbHOCTH/YUE€OHBIX JEeUCTBUN OOYyYaIOIMMXCSl MO0 OCBOEHHUIO COJIEpKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme mno Ouonormum (10—11 xkmnaccel, ©a30BBId ypOBEHB)
peain30BaH MPUHIUI MPEEMCTBEHHOCTH B W3YYEHHH OHOJIOTHH, Oiaromaps
yeMy B HEH MpOCMATpUBAeTCs HAMpaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOTO MHPOBO33PEHHUS,
[IEHHOCTHBIX  OpPUEHTAIMA  JUYHOCTH,  OKOJOTMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0pOBOM o00pa3ze KU3HHM W OEpPEeKHBIM OTHOIICHHEM K
OKpyXawuied npupoaHor cpege. Ilostomy Hapsgy ¢ U3ydeHUEM
00IIEOMOIOTUYECKUX TEOpHM, a TaKKe 3HAHUUW O CTPOEHUHU KUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe Mo OWOJIOTUM yNIeJICHO BHHUMAHHUE HCIOJIh30BAHUIO TOTYyYEHHBIX
3HAHWW B TIOBCEIHEBHOM JKU3HM TSl PEIICHUS MTPUKIAIHBIX 3a7a4, B TOM YHCIIE:
NpOQUIAKTUKA  HACIHEJACTBEHHBIX  3a00JIEBaHU  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
11eJIeCO00Pa3HOr0 TIOBEIEHUS B OKPYJKAIOUIeH MPHPOMHON cpene, aHamm3a
BJIVSTHUSI XO3SMCTBEHHOU JCSITEIIbHOCTH YEJIOBEKAa HA COCTOSTHUE MPHUPOIHBIX U
UCKYCCTBCHHBIX  JKOCHCTEM. YCWJICHHE BHUMAaHHS K  NPUKIATHON
HampaBleHHOCTH  ydyeOHoro  mpeamera  «buonorus»  MpPOAMKTOBAHO
HEOOXOIUMOCTBIO OOECIIEUEHUsI YCIOBHUM NIl PEIICHMs] OJTHOM U3 aKTyaJIbHbBIX
3aa4 I[IKOJIBHOTO OMOJIOrMYecKOTo 00pa3oBaHMs, KOTopas Tpeanoaraet
dopMupoBaHre y 00yUaroIUXCcs CIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHHSIM
TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0Iero oOpa3oBaHHs 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHHUE y OOYIAIOIMXCS MPECACTABICHAN O
HAY4YHO! KapTHHE MUPa, PaCIUUpPsET U 0000IIacT 3HAHMS O KUBOH MPUPOJE, &
OTJIMYHUTEIBHBIX [PU3HAKAX — YPOBHEBON OPraHM3aLMK U 3BOIIOLUH, CO31aET
yCIOBUSL JJIsi: TO3HAHWS 3aKOHOB JKMBOW  Mpupoisl, (GopMupoBaHUS



(YHKIIMOHAIBPHOW TPaMOTHOCTH, HABBIKOB 370POBOTO0 M Oe30macHOro odpasa
AKU3HHU, HKOJOTMYECKOTO MBINUICHHS, LEHHOCTHOIO OTHOILIEHHUS K YKUBOH
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe  OWMOJIOTMS  MMEET  Takke JUIA  PEIICHUS
BOCIUTATENBHBIX M PAa3BUBAIONIMX 3a7a4 CpeaHero oOiero oOpa3oBaHMUS,
conuanu3anuu oOyyvaromuxcsa. M3ydeHne OHOIOTHH OOECIEUMBAET YCIOBUS
TUIS dbopmMupoBanus MHTEJUIEKTY AJIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KyJIbTYpbl, CIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMU U3 IPYTHX y4eOHBIX
NpeIMeTOB, B 4YacTHOCTH, (U3HKH, XUMHM H Teorpaduu. Ha3BaHHbIE
MOJIOKEHHUSI O TpeJHa3HAadeHUH y4deOHoro mpeamera «buomorus» coctaBuiu
OCHOBY [UIsl OINpPENENIECHHS MOJIXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, MPEICTABIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepxkanusa yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYLIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaromuecs: JOJKHbI OCBOUTH 3HAHUS M YMEHHs, 3HAUMMbIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEHCIAIONIUE aJCKBATHOE IOBEJCHUE
YyeJIoBeKa B OKpY Karollel MpUpoaHON cpelie, BOCTpeOOBaHHBIE B TOBCEAHEBHOM
KU3HU U MPAKTUYECKOU JeaTesbHOoCTh. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpblE CIy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYYHOM
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHU3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHUE COJAEpX aHUs y4eOHOro Marepuana B IPOrpamMme 0
OMOJIOTUH OCYUIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alMH
M SBOJIOUMHU. B COOTBETCTBUM C 3THUM B CTPYKType YydeOHOro mpeamera
«buonorusy BbIIENEHBI CIENYIOLUIUE CoAepKaTeabHble JIMHUU: «buomorus kak
HayKka. MeToJibl Hay4HOro no3HaHus», «Kierka kak OHojgornyeckas CUCTEMay,
«Opranusm kak Ouosornueckas cuctemay, «CucreMa U MHOrooopasue
OPraHUYECKOTO MHpPa», «IBOJIOLUUSA KUBOU NPUPOIBD, «IKOCHCTEMBI H
MPUCYIIAE UM 3aKOHOMEPHOCTH.

enp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYalIIUMHUCSI 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOr0 paHra W MNpUOOPETeHHE YMEHUI
MCIIOJIb30BaTh 3THU 3HAHUS JUISl TPAMOTHBIX JEUCTBUI B OTHOUIEHUH OOBEKTOB
YKUBOW PUPOJIbI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHnue 1enuM u3ydeHus ydyeOHoro mpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEYMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

OCBOCHHME O0YYaIOIIUMHCS CUCTEMbl 3HAHUI O OMOJOTMYECKUX TEOPUSX,
YUYEHMSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IMpaBUIIaX, CIyKalUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHMS, CTPOEHUH, MHOroO0pa3uu u
OCOOEHHOCTSIX JKHUBBIX CHUCTEM PA3HOTO YpPOBHS OPraHHU3allMd, BbLAAIOUIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUH;

dopMHpoBaHrE y 00YyYaIOIIMXCS MMO3HABATENIbHBIX, HHTEIUIEKTYaIbHbIX U
TBOPUECKUX CIOCOOHOCTEH B MpOIIECCEe aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISA0B, UACH M MOJXOJ0B K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHSI OpraHU3alUy;

CTAaHOBJICHHE Yy OOydYalommxcs oO0mel KyabTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OIICHUBATH  SIBJICHUS



OKPY’KAaIOIIEr0 MHUpPAa >KMBOM NPHPOABI HAa OCHOBAaHWM 3HAHUUM U OIBITA,
MOJTy4YE€HHBIX TIPU U3YYCHUU OMOJIOTHH;

dopMupoBaHrue y oOOydalolUXCs YMEHHH WUTIOCTPUPOBATh 3HAUCHUE
OMOJOTMYeCKUX 3HAHWM B MPAKTUYECKON ACSITEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIHUTAaHHUE YOSKIEHHOCTH B BO3MOXHOCTHU MO3HAHUS YE€IIOBEKOM KHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOr0 OTHOIICHHS K HEW, coOMoaeHus
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX HCCIIEeI0OBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUW NJIS1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW KU3HU
JUISL OLIEHKH TOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHHWE M  COONIOICHHE Mep
npodUIaKTUKH 3a00JIeBaHUN.

B cucreme cpemgnero obiiero odpazoBanusi «buosorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOMSIINUM B
COCTaB NpeaMeTHOM 00aacTh « EcTecTBeHHO-Hay4HbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpPEIHETr0 OOIIero
obOpazoBanus otBoauTCs 68 vacos: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHei, ITHUKON, ICTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAy4HOW KapTHHBI
mupa. CucreMa OMOJIOTHYECKHUX HAYK.

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

JemoHcTpanum:

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

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOW MPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHE pazIMYHBIX METOJOB IMPHU
M3Y4YEHUHN OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YEHHsS OHOJIOTHH.
OTnnyne KUBBIX CHCTEM OT HEOPraHUYECKOM MPUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHBIA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOMYJIALIMOHHO-BHUI0BOM, 3KOCUCTEMHBIN (OMOTreoIIeHOTUYECKUI ),
OonocdepHbIi.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE MPU3HAKU OKU3HU», «YPOBHH
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: Mojaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

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

OyHKUMKM BOABI M MHUHEpAJIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble W 3aMEHHMMBIE AMHHOKHCIOTBI. AMWHOKHMCIIOTHBIM COCTaB.
VYPOBHM CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorumueckue
(GyHKUIMN OENKOB.

®depmeHTHl — Owuosornueckue Kkataiauszatopel. CrpoeHue ¢depMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHbIL.
OTnuuust PepMEeHTOB OT HEOPTAaHUYECKUX KaTaIn3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibl (caxaposa, JIaKTOo3a) W ToJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0J103a). bronorndeckue PyHKIIUK YTIIE€BOIOB.

Jlunuasl:  Tpurnuuepuanbl, ¢Gochoiunuabl, crepouasl. [ uapoduibHO-
ruapodoOHbie cBolicTBa. buomorndeckue QyHkuuu nunuaoB. CpaBHEHHE
yTJIE€BOAOB, OEIKOB U JIMMKJIOB KAK UCTOYHUKOB HEPTHUHU.



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

[uronoruss — Hayka o kierke. Kilerounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbl H3y4YeHUS
KJIETKH.

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

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

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

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KIIETKE.

JleMoHcTpanuu:

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

Juarpammer:  «PacnpeneneHne XUMHYECKMX 3JJIEMEHTOB B HEKHBOH
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuupr u cxemsl: «lleprognyeckas TadauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbD»y, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenue
MoJiekysnbl  AT®O», «CTpoeHne »>yKapHUOTHYECKOW KIeTKm», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKApUOTUYECKON KIETKW», «CTpoeHue sjapa KIETKW», «YTIJIEBOIbDY,
«JIunu b,

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpPYIOBAaHHME [JIsl MPOBEACHUS
HaOMIOACHUH, U3MEPEHU, SKCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

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

Jlaboparopuass pabora Ne 2. «M3yueHue CTpoeHHUS KIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTHCAHUE.

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa0b0IU3M. ACCUMUIISALINS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMWISAIMUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTtabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M IHEPrUM B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOmeHa BemecTB: aBTOTpodHBIN U rerepoTpodHbii. Poib
(depMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



®orocunte3. CperoBas u TeMHOBas ¢a3bl (Qorocunreza. Peakuuun
dotocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaUeHHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BiusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJMPOBAaHHE SHEPrUM B KJIETKE. OTamnbl 3HEPreTUYECKOro OOMeHa.
I'mukomus. bpoxenue u ero Buibpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunmmpoBaHue. D¢ heKTHBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuuHoro cuHtesza. ['enetnueckas unpopmamus u JHK.
Peanuszanus renerudeckoid mHGOpMalMu B KJIeTKe. | eHEeTHUeCKuid KOJ U €ro
cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTte3 PHK. Tpancmsanma -
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KoaupoBanume aMHUHOKHCIOT. Poub
pubocoM B OMocHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpYChl. MicTopust oTkpeiTHs BUpycoB (/.
N. UBanoBckuit). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bone3snu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CI1N/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMoHcTpanuu:

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

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

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

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, win >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccsl, npoTekarmue B uHTEpdase. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWIHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHIIBI.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HHJIWBHUAYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

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

[Iporpammupyemas rubesb KJIETKU — arnomnTo3.

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

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

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



['ameTorenes — mporecc 00pa3oBaHMs TOJIOBBIX KIIETOK Yy >KHMBOTHBIX.
[TonoBekie kene3bl: CEMEHHUKHU U IMYHUKA. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMaro30ul, SIMIEKIEeTKa) — CIEpPMATOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHUS SIUIEKIETOK W CcHepMaTo3ouJ0oB. OIIoa0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHUOHAIBHOE pPa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyssius, opradorenes. [loctamOpruonansHOE pa3BuTHE. THITBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (TWYuHOYHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

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

JeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHui», «BereraTuBHOE pa3zMHOXKEHHE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHUE TOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMbly, «Kiterounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy, «IIpsasmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4yesnoBeka», « OCHOBHBIC CTaIMM OHTOTEHE3a.

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

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpeIllKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

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

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH 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 TTOHATHA. ['eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HACJICIOBaHUs  MPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MOHOTMOpUIHOE CKpEIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUIOB
nepBoro mokojeHus. IIpaBuiio JTOMUHMpPOBaHUS. 3aKOH pacIICIICHUS
npu3HaKkoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. l[uToreHeTHYeCcKue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHaM3upyoiee CKpEIIMBaHUE. Hcnons3oBanue AHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOHU.

CuernyieHHOe HaclienoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CICIJICHHOMY HaCJIeJJOBaHWI0 TeHOB. HapyiieHue clemieHuss TeHOB B
pe3ynbTaTe KPOCCUHTOBEPA.

XpoMocOMHasi TEOPHS HACIEICTBEHHOCTH. [ e HEeTHUECKHE KapThi.

I'enetuka nmosa. XpoMOCOMHOE OIpeieieHUe Mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTHble U TreTeporaMmeTHble opraHu3Mbl. HacnemoBaHue
MIPU3HAKOB, CLIETVICHHBIX C MTOJIOM.



N3MeHUYHUBOCTS. Bunel  M3MEHYMBOCTH: HEHACIEACTBEHHAs U
HaciencTBeHHas. Ponab  cpeabl B HEHACHEACTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuanvMoHHas KpuBad. Hopma peakumy npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbBIC MPHU3HAKU U WX HOpMa peakiuu. CBocTBa MOAU(PUKAIMOHHON
U3MEHYMBOCTH.

HacneacTBenHasi, WM reHOTUNIMYECKAs, U3MEHYMBOCTh. KomMOMHaTHBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukamus MyTarmid:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacTorTa ¥ NOPUYMHBI MYyTaIUil.
Myrtarenasie (QakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOU
n3MeHunBoctr H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka venoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJBI T€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKHU, MOJIEKYJIApHO-TeHeTHYecKnil. COBpPEMEHHOE OmpeeleHUue
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nmomomnieio II1[P-anamm3a. HacimenacTBeHHble 3a00JICBaHUS YEIIOBEKA: T'CHHEIC
00J1€3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIPaCOIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTuyeckue M TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[IpuHUUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKY U JICUECHUS
reHeTH4ecKuX Oone3Hel. MeanKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIIMHCKOW TEeHETUKU B TMPEJOTBpPAIIEHUH ¢ JICYCHUU TE€HETUUYECKUX
3a00€BaHUI YeJIOBEKa.

JleMoHcTpanuu:

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

Tabmuupr u cxeMbl: «MOHOTMOPUAHOE  CKPELIMBAHME U €rO
LUTOTEHETUYECKAs] OCHOBA», «3aKOH PACIIEIJICHUS M €ro LUTOT€HETUYEeCcKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JluruOpuaHoe CKpelrBaHuE,
«lluToNornyecknue OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHus», «Meio3y,
«BzaumopeiicTBre alieNnbHBIX T'e€HOBY», «l'€HeTHuecKkue KapThl pPACTEHHI,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisay», «3aKOHOMEPHOCTH HAaCJIEAOBAHMS,
CUEIUIEHHOro ¢ mojiom», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Bubl
M3MEHUYMBOCTH», «MoaudukannonHas U3MEeHYMBOCThY, «HacnegoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anmuiukauuu «MOHOTHOpUIHOE CKPELIMBAHUEY,
«Henonnoe nomuHupoBanue», «JurnOpuaHoe ckpeniuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN W MuKponpenapatr «Jpo3zoduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOMY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

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

JlaGoparopnas  padora Ne 6. «M3yuenne MoauduUKaAMOHHON
M3MEHUYMUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME€ U aHaJU3 POIOCIOBHBIX
YeJI0BEKay.

Tema 7. Ceniekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka U MpoLecc. 3ap0oXkKICHUE CENIEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBunoBa 0 1EHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJbTYPHBIX pacTeHuid. LIeHTphl IpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METObI CeNEeKINH. MacCOBBIN U MHAWBUTYJIbHBIN OTOOPHI
B CEJIEKIIMU PACTEHHUI M >KMBOTHBIX. OIleHKa 3KCTephepa. BIM3KOpOaACTBEHHOE
cKkpeuuBanue — MHOpuUAWHT. Yucrtas nuHusA. CKpelMBAHHE YUCTBIX JUHUU.
['eteposuc, nnu rubpuanas cuna. HepoactBeHHoe ckpelnuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJYYECHHUE NOJAIUIONIOB. JIOCTMKEHUS CENEKIHMU PACTECHUM, XUBOTHBIX M
MHKPOOPTraHU3MOB.

broTexHoIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHas MHKEHepHs. JTallbl
co3ganus pexkomOuHantHoM JIHK wm TpaHcreHHpIx opraHu3moB. Kierounas
nHKeHepus. Krnerounesle  KynbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIIOHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTMYecKHe M 3tuyeckue mnpoodsnemsl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

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

Tabmuupbl 1 cxembl: Kapta «LleHTpbl NPOUCXO0XKIEHUS U MHOTrooOpasus
KYJbTYpPHBIX pacTteHuii», «llopompl pomamHuX KHBOTHBIX», «CopTta
KYJbTYpPHBIX pacTeHuil», «OTnanéHHas rubdpuanzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpOBaHME M TIEPEHOC TEHOB,
XPOMOCOMY.

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

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Okckypenst « OCHOBHBIE METOAbl M JTOCTVIKEHHS CENEKIHMH PACTEHUN M
KUBOTHBIX  (Ha  CEJIGKIMOHHYK  CTaHLUUI0,  IUIEeMEHHYI0  (epmy,
COPTOMCHBITATENBHBII yYacTOK, B TEIUIMYHOE XO35SMCTBO, JaOOpPaTOPHIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIMOHHAST 0HOJIOT M.

[Ipenmochuikn BO3HMKHOBEHMS 3BOJIIOHMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJOoruu. BiusiHue 3BOTIONMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeuzerenscTBa 3BoMOLMH. [lasleoHTOIOTHYECKHE: TIOCIEN0OBATEIBHOCTD
NOSIBJICHUS! BUJOB B MaJEOHTOJOIMYECKOM JIETOMHMCH, IMEPEXOIHbIE (POPMBI.
buoreorpapuueckue: cxoacTBo U paznuuue ¢ayH U (GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MYyTEeW y BCEX
OpraHU3MOB.

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



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHUYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [lonmynsuus kak eqMHUIA BUAA U 3BOJIOLIHH.

JIBrkynue cuiibl ((hakTOpbl) SBOIIOLNMH BUIOB B IpUpojie. MyTalluOHHBIN
npolecc U KOMOWHATUBHAS M3MEHUYMBOCTH. [lomymnsiimonHble BOMHBI U Apeid
reHoB. M3ossnusa u murpanusi.

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

[Iprcnoco0aeHHOCTh OPraHW3MOB KaK pe3yibTar 3Boiouuu. lIpumeps
MPUCTIOCOOICHU y OpraHu3MoB. ApoMop(h03bl U UINO0AJANTAIUH.

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

MakposBomorus. dopmel  3BOIMIONMU:  (pUIIeTUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[Ipoucxoxnenue oT HEeCMEeIaTN3UPOBAHHBIX MPEIKOB.
[Iporpeccupytoiias cnenyanu3anus. AJanTUBHAS pagdaiusl.
JleMmoHcTpanuu:

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

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emiiey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl OOpbOBI 32
cyumectBoBanue», «EcrecTBeHHbIi  oTOOpP», «MHOroobpasue  COpTOB
pacTEeHHI, «MHoroobpaszue 11opoJ YKUBOTHBIX», «Tomysammmy,
«MyTauroHHasi U3MEHYUBOCTBY, « ApoMopdo3b», «nnoagantauum», «O061mas
nereHepauus», «JBrwxymme cuiabsl 3Boionum», «Kapra-cxema wapupyta
Iy TELIECTBUS 4. [apBuHay, «bopbba 3a CYILIECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpadguyeckoe BUA00Opa30OBaHUE,
«IKOJOTMYECKOE BU000PA30OBAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PA3JIMYHBIMHU TUIIAMH OKPACKH,
Ha0op TUIOJ0B U ceMsiH, KoJuieKuus «lIprumepbl 3alUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETh
«CTtpoeHnue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra mupa, KoyuieKius «DopMbl COXPAaHHOCTH
HMCKOMAEMBIX JKMBOTHBIX M PpACTEHUN», Monenb amumkanus «llepekpéct
XpOMOCOM», BJaxHble mnpenaparel «Pa3Burne nHacekomoro», «Pa3Burtue
JSATYIIKWA», MUKpoTrpenapat «Jpo3odunay (Hopma, MmyTanuu GOpMbl KPbUILEB U
OKpAacku Tena).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 1. «CpaBHEeHHE BUAOB MO MOP(OJIOTHIECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

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

JloHay4yHbIe MPEICTABICHUS O 3apOKACHUM >KU3HU. HayuHble rUnoTe3bl
BO3HUKHOBEHUSl >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XHUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCHepUMEHTAIbHOE MOATBEPKICHUE XHUMHUYECKOW sBosonmu. HauanbHbie
sTanbel Ouonorundeckoil sBomouuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie KIeTKH U uX
sBOIIOIMS. POPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



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

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

KaitHo30iickass 3pa W €€ mNepuoibl: MAJECOr€HOBbIM, HEOTrE€HOBBI,
AHTPOITOT€HOBBIN.

XapakTepucTrKa KJIuMaTa U T€0J0rHYecKux npoueccoB. OCHOBHBIE ATalbl
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.

OBoJyoLMsT  4YelloBeKa.  AHTpPOIOJNOrMsT  Kak  Hayka.  Pa3Burthe
MPEACTABICHUM O  IPOUCXOXKIECHWM  YeJoBeKa. MeToapl  M3y4YeHHs
anTporioree3a. (CxoactBa W pa3auuMs  4YeJlOBEKA UM JKMBOTHBIX.
CucreMaTHuecKoe MOJIOKEHUE YETIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIH OTOOp. OOHIeCTBEHHBI 00pa3 >KHU3HH,
M3rOTOBJICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKA: aBCTPAIONUTEKH,
UenoBek ymensii, YenoBek mNpsamMoxomsuui, YermoBeK HeaHACPTaIbCKUU,
Uenoek pazyMHblid. Haxoqku MCKOMAeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUaAlbHAs), MOHIOJIOU IHAS
(a3uarcko-aMepukaHnckasi). UepTbl nOpUCIIOCOOJEHHOCTH — MpPEACTaBUTENIEH
YeJIOBEUECKHUX pac K yCIOBUSAM CYUIECTBOBaHUSA. EAMHCTBO YelOBEUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

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

Tabmuiel n cxeMbl: «Bo3saukHoBeHne COJIHEUHOM CHCTEMED», «Pa3Butne
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«KuBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», « CoBpeMEeHHasi CUCTeMa OPraHUYEeCKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJIOBEKaY, «/lpeBHenme moan», «pesaue moan», «lleppbie
COBPEMEHHBIE JI0IN», «HemoBeuecKkrue pach».

O6opynoBanue: wmymspku — «IIpoucxoxkaeHue  yenoBeka»  (OIOCTBHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICNKU WU
U300paKEHUS KaMEHHBIX OpYAHM NMEpPBOOBITHOTO YesloBeKa (KaMHH-YOMIEPHI,
pyowmia, ckpebia), TeoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3yueHue nckonmaeMbIX 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.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pa3Aeibl JIKOJOTMU. MeTomsl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BeKa.



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

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

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

buotnueckne  Qaxtopel. Bumgel  OMoTMuecKMX — B3aMMOJCWCTBHUIU:
KOHKYpPEHILUs, XHWIIHUYECTBO, CuUMOMO3 u ero ¢opmbsl. [lapasutusm,
KOoonepamus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO).
AMeHCanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XapaKTEPUCTHKU NOMyJsiiui. (OCHOBHBIE IOKa3aTenu
MONYJISILUUA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YuCIEHHOCTH MOIYJISIIUN U €€ perysius.

JleMoHcTpanuu:

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

Tabmuupl u cxemsl: kapta «IIpupoanbie 30Hb1 3emun», «Cpeapl 0OUTaHUS
opranusMoBy», «®ortonepuoansm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHDY30puu-Ty Penbkn», «IIumieBbie nenm».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

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

Jlabopatopnass pabora Ne 4. «BnusHMe cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

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

Tema 4. Coo01miecTBa M IK0JOIH4YECKHE CUCTEMBbI.

Coo06m1ecTBO Opranu3MoB — OuoneHo3. CTpyKTyphl OMOIIEHO3a: BUI0BAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiueBasi). Buabl-momuHantel. CBsi3u B
OMOILIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorneHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylueHTbl. KpyroBopoT BelIeCTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetd. OCHOBHbBIE TIOKa3aTelM HSKOCUCTEMBI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaAMUJIbL: MPOAYKIMU, YUCIEHHOCTHU, OnoMacchl. CBONCTBA
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETyYJIsALUs, pa3BuThe. CyKIeccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIMCTBEHHOTO JIECa.

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

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

VYuenue B. U. Bepnaackoro o ouocdepe. ['panulibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBecME M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotsl BemectTB M OMOr€OXMMHUYECKHE LHKIBl  AJIEMEHTOB
(yranepona, azora). 3oHaIbHOCTH OMochephl. OCHOBHBIE OMOMBI CYIIIH.



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

CocyuiectBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopasHooOpa3msi Kak  OCHOBa  ycToWumBocTd  Omocdeprl. OcHoBa
pPalMOHAIIBHOTO YIPABIECHUS NPUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTuxkeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHcTpanum:

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

Tabmuup!l u cxeMmsl: «lIumeBbie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbpie coobmectBay, «llenmn mutanmsy, «IKOJIOTHUECKAs MHPAMUTIA,
«buochepa u denmoBek», «IKOCHUCTEMa IIUPOKOJUCTBEHHOTO  JIiEcay,
«JKocucTeEMa XBOMHOTrO Jieca», «bHOIEHO3 BOMOEMa», «ATPOLIEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3AEHCTBUS Ha MNPUPOAY», «Baxuenmue
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#as
coctaBisitomiasi  Ouocdepn», «PDakTopbl aerpajauuud MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUsT Ouocdepnny, «OOMmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIM
sKpaH ouocdepsd», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: Moeb-aNIIMKauus « TUnuyHbIe OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», KoJuiekuuu — «buonenosy», «Bpeautenu
BOKHEHUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TrepOoapuu U KOJUICKIIHUH
pacTeHHI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIIam
onHoro Buaa, KpacHas kuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBIX BUJIOB pacTteHuit u YKUBOTHBIX.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHMS MIpeaMera «bruonorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHME  OOYYAOIIMMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITENIbHOCTH M CaMOOINPEIEICHHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIEJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TUYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTEd W HCTOPUYECKUX TpPAOUUUN Pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBATbCSI B CBOEW  JI€ATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTAHOBKAMH, NPUCYLUIMMHU CHCTEME OMOJOTMYECKOro 0Opa30BaHHMs, HAIHYKE
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IEJIH U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS IpenMera «buonorus» gocturarorcs
B €IMHCTBE y4eOHONM M BOCHHUTATEIIbHOM JAESTENIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMHU  COLUOKYJIbTYPHBIMU, HMCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPAaBUJIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  NIpolLeccaM  CaMONO3HaHUS,
CaMOBOCHUTAHUS U CaMOPa3BUTHsI, Pa3BUTUSI BHYTPEHHEN MO3ULIMH JIMYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K 3aKOHY M TMPABONOPSAKY, YEJIOBEKY Tpylda U
CTapllieMy T[OKOJIEHUIO0, B3aUMHOIO YBa)XXE€HHUsA, OEPEXKHOTO OTHOIIECHHS K
KyJbTYPHOMY HAaCJ€IMI0 W TpPaguUusM MHOTOHAIMOHAJILHOTO  Hapoja
Poccniickoit @enepannun, Npupoe U OKPYKAKOIIEN Cpee.

JIn4HOCTHBIE pE3yNbTaTbl OCBOEHUs YyueOHOro mnpeamera «buomorus»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUHUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIEecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMbITa W ONbITa JAESITENIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENILHOM NESITEbHOCTH, B TOM
YUCJIE B YACTU:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMK  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOI0 00IIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHa U MPaBOIOPAIKA;

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

CITIOCOOHOCTh OMPEIESATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBIACHSTH €€;



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

FOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYyJIbTYpPY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TMPUPOJHOMY HACICAUI0 M MaMsITHUKaM
MPUPOIbI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

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

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

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

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

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIICHHE K MHUPY, BKJIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbl 310POBbS H
IMOILMOHAJILHOTO 0JIaronoyums:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUWJ U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHITUW W OTHbIXa, peryyisipHas Qu3ndecKas
aKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPHU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 TOBEJICHUS B CHUTYAIUSAX, YTPOXKAIOIMIUX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HEMPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIO0HE;



FOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW U COLMATbHOU
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHSATH TaKylO JEATEIbHOCTD;

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

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 €€ CyIlECTBOBAHNUS;

MOBBIIIICHUE YPOBHSA 3KOJIOTUYECKON KyJIbTYypbl: HNPHUOOPETEHUE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKPYXKaroILIEH Cpebl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed UX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHHUU OHOJOTUU
3HAHUSA W YMEHUS TPHU PEIICHUH MPOOJiIeM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJACHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHME PABHOBECHUS B IKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

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

HaJlMYUe Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYphl, OIbITa JACSITEIBHOCTH SKOJOTMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIUATBLHOMN
MpPaKkTUKE, TOTOBHOCTM K Yy4YacTHUI0O B MPAKTUYECKOU JEATECIHHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO HA THAJIOTE
KYJBbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUPE;

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

MOHMMaHUE creuupuKk OMOJOTHM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUU PAIMOHATIBEHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 11EJIOCTHOTO
peACTaBlIeHUs] 00 OKPYKaIoleM MUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OUOJIOTUM ISl COBPEMEHHOM IUBUIIN3AIINY:
obecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOAA U3 IIO0ATBHBIX AKOJOTHUYECKUX MPOOIeM
U o0ecreueHus TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PallMOHAIBHOMY
UCIIOJIb30BaHUI0 MPUPOIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYCHHH OHWOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIIEHUST OOIIEeH KYJIbTYpPhl, €CTECTBEHHO-Hay4YHON TIpPaMOTHOCTH, KakK



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

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAyYHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIEJIbIO OTYYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTBH CaMOCTOSATEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS AJIS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

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

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHnI0, K aKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHHUM MO OMOJIOTHH B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJibTaTbl ~ OCBOEHUS ~ Y4eOHOro  IpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE M1 (OPMHUPOBAHMS MHPOBO33PEHHUS
0o0yYarommxcsi  MEXAUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIEeHAayYHBIC
MOHATHSI, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEUUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAONIIOJACHHE, N3MEpPEHUE,
OKCIEPUMEHT W JAPYruX),  YHUBEpPCajbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATIBHOM T'PaMOTHOCTH M COLMAJIbHON KOMIIETEHLUU
00y4arommxcsi, CHOCOOHOCTh OOYYaIIIMXCS  HCMOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbIE
y4eOHbI€ ICMCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHbIMM  IO3HABATEeIbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSATENIbHO  (OopMyJIHpOBaTh M aKTyalU3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILUICHUS
(ananuza, CUHTE3a, CpaBHEHMS, KiacCUPUKalUUU, OOOOIIEHUs), PaCKPhIBATh
CMBIC]T OWOJIOTMYECKUX TOHATUM (BBIICIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATb CBSI3U C IPYTUMU TOHSATHUSIMHU );

OMpeNeNsaTh LeNn NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JTOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JAESTENbHOCTH C IOCTABJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OObsICHEHUs (PaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTUBHBIC, IO
aQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHSI B pPacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS;



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

pa3pabaThIBaTh IUIaH PEUICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

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

KOOPJAMHHUPOBAaTh U BBIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TMPOOIIeM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeHCTBUS:

BIIQJIETh ~ HaBBIKAMU  Y4eOHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHuss MOpoOjieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEHICHHS MPaKTHIECKHUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

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

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

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3WpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Y €€ PEIleHUs, HAXOIUTh apryMEHTHI IS JT0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3aJaBaTh MMapaMeTPhl U KPUTEPUU PEILICHUS;

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

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

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

YMETh MEPEHOCUTH 3HAHMS B TIO3HABATEIBHYIO M MPAKTHUECKYIO 00JIacTH
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC UCH, MIPEAIaraTh OpUTHHAIBHBIC TIOAXOAbI U PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3NMMUYHBIX HUCTOYHMKAX wHpopMmammu (TEeKCTe
y4eOHOTO MOCOOMs, HAy4YHO-NOMYJSIPHOW  JuTeparype, OHOIOTHYECKUX
CIIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B HHTepHeTe),
aHAIM3UPOBATh WHMOPMALUIO PA3TMYHBIX BHIOB W (OPM TPEICTaBICHHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

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

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



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

HCIIOJIb30BaTh HAay4YHBIM $3bIK B KAaueCTBE CpeACTBa IpU padoTe C
Ouonoruueckod HHPOpPMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUECKHe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
HCIIOJIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BJIQ/JIETh  HAaBBIKAMHM  PACIIO3HABAaHUSA W 3alUTBl  MH(OpMAIINH,
nH(GOPMAaIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaieHUe YHMBEPCAJIbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

1) oO1ienme:

OCYIIECTBIISITh KOMMYHHUKAallMM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JHMAJIOT€ WM JIUCKYCCHUHM MO CYHIECTBY OOCYXIAEMOU TEMbI
(ymeHue 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIaraéMoy 3aJ1auk, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU AUCKYCCHH);

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

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (popMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB.

2) coBMecTHas [1eITeJIbHOCTh:

MOHUMATh W  HUCHOJb30BaTh  MpPEUMYyIIecTBA  KOMaHIHOM  H
WHIUBUyaIbHOW  pabOThl MpPU  PEIICHUH OUOJIOTMYECKOM  MpOOJIEMBl,
000CHOBBIBaTh HEO0OXOAUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

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

NPUHUMATh LEIM COBMECTHOM JE€ATE€IbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHMIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTAThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKJOT0 y4YaCTHHKAa KOMAHJIbI B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE IOBEJIECHUE B PA3IMYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMM PeryJITHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

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

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



CaMOCTOSITEJIBHO  OCYLIECTBJIATH  IIO3HABATEJIBHYIO  JESATEIBHOCTb,
BBISBJISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B
00pa30BaTENbHOMN IE€ATEIBHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH pEHICHUS MpoOJeMbl C Y4YETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABaTh OLICHKY HOBBIM CUTYaLHsIM;

pacmiipsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpPOBaThb  €ro,  Opathb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW SPYIUINH B
pasHbBIX 00JAaCTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

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

BJIQJIETh HABBIKAMU TI03HABATEIbHON pe(diIeKcMH KaK OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHMI1, UCIIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLIEHKU CUTYalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICHMBAaTh PUCKH W CBOECBPEMEHHO NPHUHUMATh PEMICHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTMBBI M ApPryMEHTBHl JPYTHX IPU AHAINA3E PE3YIbTAaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTUBBI M ApPryMEHTBHl JPYTHX IpPU AHAINA3E PE3YIbTAaTOB
NEATEIIBHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Guosiornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHeuuduueckue [jsi y4eOHOro mpeameTa
«buonorus» HayudHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOEHHIO,
UHTEpNpEeTalud ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIbBI ACATEIBHOCTH TIO
MOJIyYEHUI0 HOBOI'O 3HAHUS M MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX
CUTyallMsIX, a TaKKe B pPEAIbHBIX XU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPECTABIEHBI M0 roAam
00yueHus.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 10
Kjacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAyYHOI'O MHUPOBO33PEHHUS, O BKIIAJE
pPOCCUUCKUX H 3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PeIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHUE pacCKpbIBaTh COAECPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIA:
’U3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BENIECTB U MPEBpAIlCHUE
SHEPruM), romMeocTa3 (camoperyisuus), YpPOBHEBas OpraHU3ALMS KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpuHu (KIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs!, LIEHTpalbHasg J0TMa MOJEKYJsIpHOW Ouonorum), 3axkoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKICHHUS KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIaJIETh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOII0IeHIE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY UCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX
PE3yIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBO/JbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
IpoleccoB: 0OMEHa BELIECTB U MPEBPALICHHS SHEPTUU B KJIETKE, (POTOCUHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHUE MIPUMEHSTD MOTYYEHHbIE 3HAHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, ISl IPUHATHS ITPAKTUYECKUX PELIEHUN B IOBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: O€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKPYKaIOIIUX JIOJEH, COOJIOJEHUs HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpogHOMN cpese, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTHUW MJIsi PallMOHAILHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pelllaTh 3JIEMEHTapHble TEHETHUYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIeJOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEILMBAHMS JJIs PEACKAa3aHUs HACIEAOBaHUs IPU3HAKOB Y
OpraHU3MOB;

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

YMEHUE KPUTUYECKH OLICHUBAaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJAEPaHUs, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHMS W3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBA MAacCOBOM HMH(POpMALMHM, HAy4YHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
OMOJOTUU, METUIIMHE, OUOTEXHOJIOTUH;

yMEHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass Ouojornueckyro HHPOPMAIMIO U3 HECKOJbKUX HCTOYHHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OMOJIOTHH.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOI
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
pPOCCHUUCKUX H 3apyOeKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIHMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHHE PACKpBIBaTh COJIEpKaHUE OMOJIOTUYECKUX TEPMUHOB U TOHSITHIMA:
BUJ, TOMyJIALUsA, TEHO(OHA, OBONIONMS, JBWXKYIIME CHIbI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1000pa30BaHUE,
AKOJIOTHYECKUEe (HaKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHYEeCKas TupamMuaa, ONoreoreHos, onocdepa;

yMEHHE H3jaraTh OMOJOrHYecKHe Teopuu (dBoOJOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactsa K. M. Bapa, yepenoBanus riaBHbIX HalpaBICHUA U
myTeit aBomonu A. H. CeseprioBa, yuenust o 6uocdepe B. H. Bepuaackoro),
OTIPEIETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

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

YMEHHE BBIICNIATHh CYIIECTBEHHBIC MPU3HAKH CTPOCHHSI OMOIIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHS DJKOJOTHYECKHX (DaKTOPOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DOSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpoTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSITh TOTyUYEHHBIC 3HAHUSA U1 OOBSICHEHUST OMOIOTUIECKUX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHS TPAKTUUECKUX PELIEHUIN B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKpYXAIOIIMX JIIOJCH, COOJIOACHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karollled MpUpoAHOMN cpeje, MOHMMaHUe HEOOXOAUMOCTU MCIOJIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIEMEHTapHble OWOJIOTUYECKHE 3aJaud, COCTaBIIAThH
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMaX (LeNu MUTaHus);

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOII0IATh
MpaBuJIa Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MacCcOoBOM HMH(OpPMAIMH, HAy4dHO-
NOMyJISIpHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOATBHBIE HKOJIOTHYECKUE
po0OJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYTO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBCHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000mmass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIHI amnmapar OMOIOoTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HauMeHoBaHuUe KounyecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3iejioB U TeEM KoHnTtpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypchl
n MporpaMmMabl padoThI padoThI
bu6mmoreka [IOK
1 b
HOTOTIUL Kak Hayxd 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBble cUCTEMBI U UX ! bu6mmoreka [IOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUN COCTAB U g | bu6mmoreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 JKusnenesaTeIbHOCTh 6 bu6mmoreka [JOK
KJIETKH! https://m.edsoo.ru/7f41¢292
PasmHo)keHue u
5 . 5 | bubmuorexa [JOK
AHBIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTH U
6 U3MEHYHUBOCTH 8 1.5 Bubmaorexa LJOK
' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenek1usi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
8 PesepBHOE Bpems
P P ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB I10 [TPOTPAMME




11 KJIACC

HaumeHoBaHUe Koau4vecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3zieJioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
NPorpamMmsbl padoThI padoThI
| DBOJIIOIMOHHAS 9 ! bu6mmoreka [JOK
OuoIorus https://m.edsoo.ru/7f41cc74
BosnukHoBeHUE U BuG 10K
nOIMoTEeKA
2
PaSBUTHE HH3HHI ? 05 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 U 5 1 bubmuoreka [JOK
Py - https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa u
4 3KOJOTUYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

[TPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoanyecTBO yacoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbie IIpakTHyeckue
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
bubmnoreka IIOK
B https://m.edso00.ru/863e¢612
HOJIOTUS B CHCTEME 1 5
HayK https://m.edso00.ru/863e¢632
a
MeTtonabl mo3HaHUI
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nuorexa [IOK
1 «Mcnonbp3oBanue
1 0.5 https://m.edso0o0.ru/863e612

Pa3IMYHBIX METOIOB TPH
U3YyYCHUH
OMOJIOTHYECKUX
00BEKTOBY

2

buonornueckue cuctemsl,
MIPOIIECCHI U UX U3yUCHHE

bubnunorexa LIOK
https://m.edso0.ru/863e656
4

XUMHUYECKUU COCTaB
KiIeTku. Boma n
MHHEPAIBHBIE COJIU

but6mmorekxa [IOK
https://m.edso00.ru/863e674

€



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

beakn. CoctaB u

bubnunorexa LIOK

5 https://m.edsoo.ru/863e6b7
CTpOeHHE OEJIKOB 5
DepMEeHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTopPHI.
JlaboparopHas pabota Ne bubmmoreka [JOK
6 1 «3yuenue 0.5 https://m.edso0.ru/863e6b7
KaTaJTuTHYECKON 2
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMua3bl
WJTU KaTajasbl)»
bubnuoreka [{OK
7 VYrieBonnl. JIMnuabl https://m.edso00.ru/863e687
0
HyxknenHoBbIe KUCTOTHI. bubmorexa HOK
8 AT https://m.eds00.ru/863e¢6d5
C
Hcropus u meToabl bubmuoreka [JOK
9 H3YYEHUS KIETKHU. https://m.edsoo.ru/863e6e8
Krnerounas Teopust 8
10 Knerka kak neinoctHas
KHUBasi CCTeMa
Crpoenue bubnuotexa [JOK
1 AYKApPUOTHYECKON 0.5 https://m.edso00.ru/863e6ff0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.edsoo.ru/863¢e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHUS KJIIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB 1 OaKTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax 1 ux
OITHCAHUE)

OOMEH BELECTB WU

bubmuoreka [{OK

12 https://m.eds00.ru/863e766
MeTaboIr3M .
POTOCHITES. bubmuoreka [{OK
13 https://m.edso0o.ru/863¢7¢9
XeMOoCHHTE3 ]
N but6mmoreka [IOK
14 JuepreTieckuii oOmen https://m.edsoo.ru/863¢7aae
JKU3HEeHHBIN ITUKI
KJIETKH. JeeHne KIeTKu.
Murto3. JIabopaTopHast
paborta Ne 3 bubnnorexa [JOK
15 «Habmoneane MruTo3a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIIKa JyKa Ha
TOTOBBIX
MHUKpOIpenaparax»
BbuocunTe3 Oenka. bubnunorexa LIOK
16 Peaknusa matpuynoro https://m.edsoo.ru/863e796

CHHTC3a

c



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubnunorexa LIOK

Tpancasuus —
17 https://m.eds00.ru/863e¢796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edsoo.ru/863e¢754
YKU3HU — BUPYCHI 0
bubmnoreka IIOK
® https://m.edso00.ru/863¢e81b
19 OPMBI Pa3MHOKEHUS .
OpTaHH3MOB https://m.edso00.ru/863e831
e
b K
20 Meiios noimoteka 11O
https://m.edsoo.ru/863e714a
OObpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
bubanoreka LIOK
JIaGoparopHas paboTa Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «3yueHue cTpoeHus p
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenaparax»
bu6nunorexa LIOK
NunuBunyansHOE
22 https://m.edsoo.ru/863e843
pa3BUTHE OPraHU3MOB p
I'enetnka — Hayka o
bubnunorexa LIOK
23 HAcCJIEeACTBEHHOCTH U

U3MCHYUBOCTHU

https://m.eds00.ru/863e8612



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

3aKOHOMEPHOCTH

HacJIeI0BaHUS bubnuotexa [JOK
24 MPU3HAKOB. https://m.edsoo.ru/863e887
Momnoru6punoe 8
CKpeIIUBaHHE
Jurudpuanoe
P bubmuoreka [{OK
CKpelniuBaHue. 3aKoH
25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOTO 4
HacJIeI0BaHMS IPU3HAKOB B
CuermieHHOe
HacJe0BaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «A3yuenne bubmuoreka [JOK
26 | pe3ynbTaToB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢UIIBl HAa TOTOBBIX
MUKpOTpenaparax»
I'enernka nona.
bubnunorexa LIOK
Hacnenosanue
27 https://m.edsoo.ru/863e8c6
MIPU3HAKOB, CIIETITICHHBIX 0
C TIOJIOM B
H3MeHYnBOCTb. 56 OK
HOJIMOTEeKA
28 Henacnencreennas 0.5 1

N3MCHYHBOCTD.

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



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

JlaboparopHas pabota Ne
6. N3yuenue
MOTU(PUKAITTOHHON
W3MEHYHUBOCTH,
MOCTPOCHHE
BapHaIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubmuorexa [JOK

29 7. «AHanu3 MyTalun y 0.5 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MHUKpOIIpenaparax»
bu6nuorexa [IOK
30 I'eneTuka yenoseka https://m.edsoo.ru/863e8d7
8
PesepBHBIil ypOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTD U
W3MEHUYHBOCTH
OpraHU3MOB)
bu6nunorexa LIOK
32 (CeneRmt KaK Hayka https://m.edsoo.ru/863e921
rpoiiecc 4
MeToabl U JOCTUKEHUS but6mmoreka [IOK
33 CEJICKIIUU PaCTEeHUM U https://m.edso0.ru/863e921

KHUBOTHBIX

4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34

buotexnonorusa xak
0Tpaciib IPOU3BOACTBA

bubnunorexa LIOK
https://m.edsoo.ru/863e933
6
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KouunyecTBo 4yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
n Tema ypoka KonTposabHubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchbl
n
N bubnuorexa [JOK
DBOJIIONHS U METOJIBI €€
1 1 https://m.edsoo.ru/863ea20
W3Y4YCHHS .
HUcropus pazsutus bubnuorexa [IOK
2 npeACTaBICHUN 00 1 https://m.edsoo.ru/863e957
SBOJIFOLIAN 0
bu6nuorexa [IOK
3 MukposBonronus 1 https://m.edsoo.ru/863e9c1
[
ITomynauus kak
3JeMEHTapHasi eIMHUIA
BH/JIa ¥ DBOJIIOLIMH. bu6anoreka IIOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.edso0.ru/863¢99¢
1 «CpaBHEHUE BHIOB 1O 6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBroKy1Me CHIIBI but6mmoreka [IOK
5 (a;meMeHTapHbIe 1 https://m.edsoo0.ru/863e9da
(aKkTOpbI) IBOIIOIIUH 4
6 EctectBennslit oT00p 1 1 bubnmoreka [JOK



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

ero (opmal

https://m.edsoo.ru/863¢e9¢ed
0

Pe3ynpTarsl sBOIIOLMY:
MPUCTIOCOOTICHHOCTD
OpraHU3MOB U
BUI000pa3oBaHue.
JlaboparopHas pabota Ne

bubmnoreka IIOK

7 .
2 «Onucanue 0.5 https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapaxkTepa»

bubmuorexa [IOK

Hanpasnenus u nytu

8 https://m.edsoo.ru/863e9c¢1
MaKpOIBOIIOLUN .

9 HeoGpatumocts
HBOJTIOIINH

10 Wctopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yueHus
I'unotessl bubnmnorexa LIOK

11 MIPOUCXOXKICHUS KU3HU https://m.edsoo.ru/863easSa
Ha 3eMiie 6
PasButne xnu3HM Ha bubnunorexa LIOK

12 3emJie 1o 3pam u https://m.edsoo.ru/863eabb
nepuogamM €

13 OCHOBHBIC 3TaITbI 0.5 bubmuoreka [{OK

DBOJIOLHU

https://m.edsoo.ru/863ea8b



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

PacTUTEIBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «3yuenue
HCKOIMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

[e]

CoBpeMeHHas cucTema

bubmuorexa [JOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCKOTO MUpa .

15 DBOJIIOLIMS YEJIOBEKA bu6mmoteka IIOK
(a"TpOMIOTECHE3) https://m.edsoo.ru/863eac2c
JIBUOKYyIIE CUTTBI bubmuoreka [JOK

16 (paxTopsr) https://m.edsoo.ru/863ead4
aHTpPOIIOreHe3a 4

17 OcHOBHBIE CTaIUU
ABOJTIOLIUU YEJIOBEKa
YenoBeueckue pacel U

18 MPUPOAHBIE aanTallu1 bubmorexa HOK

pHpoO A t https://m.edsoo.ru/863eaca?
YeJIoBeKa
Pe3epBHblii ypok.
O6001menue mo Teme

19 «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha
3emie»

20 DKOJIOTHUs KaK HayKa



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

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

bubnunoreka LIOK
https://m.edsoo.ru/863eafec

22

AOGuotnueckue GaKkTopsbl.
JlaboparopHas pabota Ne
3. «Mopdomnorudeckue
0COOEHHOCTH pacTeHH
U3 Pa3HBIX MECT
OoOUTaHUS.
JlaboparopHas pabota Ne
4. «Biusinue cBeTa Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYCa»

0.5

bubnuorexa [JOK
https://m.eds00.ru/863eb10
e

23

buornueckue paxTopsl

bubmuorexa [IOK
https://m.edsoo.ru/863eb34
8

24

DKoJoru4eckue
XapaKTEPUCTUKHU
MOTYJIALINH.
[IpakTuueckas padora Ne
2 «IloacuéT mIOTHOCTH
MTONYJISILMI pa3sHbIX
BHJIOB PaCTEHUIN»

0.5

25

Coob1iecTBa OpraHu3MoB
— OHOIIeHO3

but6mmorekxa [IOK
https://m.edso00.ru/863eb46
a

26

DKOJIOTHYECKHE CHCTEMBI
(3K0CHCTEMBI)

bubnunorexa LIOK
https://m.edsoo.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

I

27

OcHOBHBIC TOKA3aTeIN
9KOCHUCTEMEL.
DKOJIOTHYECKHE
nupamusl. CBOMCTBA
skocucteM. Cykieccus

bubnunorexa LIOK
https://m.edsoo.ru/863eb5fa

28

HpI/IpOI[HBIe 3KOCHCTCMbI

29

AHTpOIIOT€HHBIE
9KOCHCTEMBI

30

buocdepa — rnobanpHas
IKOCUCTEMa 3eMIIn

bubmnoreka IIOK
https://m.edso0o0.ru/863ebb5
€

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ouocgepsl

bubanoreka LIOK
https://m.edsoo.ru/863ebd1
6

32

YeoBeuecTBO B
ouochepe 3emnu

33

CocymiecTBoBaHuE
IIPUPOJBI U YEJIOBEUECTBA

bu6nuorexa [IOK
https://m.edsoo.ru/863ebal

€

34

PesepBHBIil ypok.
O000111eHNE TEMBI
«Coo0bmiecTBa u
9KOJIOTUYECKHE CHCTEMBD»

OBUIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34

2.5



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmupoBaHHOCTH 3HAHUK O MECTE€ U POJIM OHOJOTHH B CHUCTEME
HAy4YyHOTO 3HAHHWS  €CTECTBEHHBIX HayK, B (opMupOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHBI MUpa UM HAy4YHOTO
MHUPOBO33PEHHUS; O BKJIAZEC POCCHUICKMX W 3apyOekKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTUM; (PYHKIHMOHAIBHOM TIPaMOTHOCTU
YeJI0OBEKa JJIs PeleHUs )KM3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKaHUE OMOJOTHYECKHMX TEPMUHOB U
MOHATHIA: )KU3Hb, KJIETKAa, OPraHu3M; MeTabonu3M (0OMEH BEIIeCTB U
MpeBpalIeHNe JHEPruH), TOMeocTa3 (cCaMOperyJysuus), ypOoBHEBas
OpraHu3alus KUBBIX CHUCTEM, CaMOBOCITPOU3BEICHUE
(penpoayKIus), HaCIeICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE

YMmenune — uw3naratb  OWonoruyeckue — Teopun  (KiIeTOYHas,
XpOMOCOMHasi, MyTannoHHasi), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBunoa) u yueHus (0 ILeHTpax MHoOrooopasus u
MPOUCXOXKACHUST  KyJIbTypHbIX  pacrenuid H.M.  Basusosna),
OTpEEIISATh TPAHUIIbl UX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BiaJeThb METOJaMH HAy4YHOro TII03HAaHWs B OHOJOTHH
(Habiro/ieHHe U OMMCAaHUE JKUBBIX CHCTEM, MPOLIECCOB U SBICHMIA;
OpraHu3anyss M IpOBeACHUE OUOJIOTMYECKOTO 3KCIIEPUMEHTa,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTU  MEXIY
HCCIIEAYEMBIMU BEINYMHAMU, 00BbsICHEHHE IIOJIyYEHHBIX
pe3yabTaTOB, HCIOJIB30BAHHBIX HAYYHBIX IIOHATHM, TEOpHA U
3aKOHOB; YMEHHE JelaTh BBIBOABI HAa OCHOBAaHUU IIOJyYEHHBIX
pe3yIbTaTOB)

YMeHue BBIIENATh CYLIECTBEHHBbIE IPU3HAKH BHUPYCOB, KIIETOK
NPOKAPUOT M JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB; OCOOEHHOCTH IIPOLIECCOB OOMEHa BEIIECTB U
MpeBpallleHUs] SHEPrUH B KJEeTKe, (OTOCHHTE3a, MIACTUYECKOTO H
SHEpPreTM4eckoro  oOMeHa, XEeMOCHHTE3a, MHUTO03a,  Melo3a,
OIJIOJIOTBOPEHHSI, PA3MHOXKEHMs, WHIMBHIYaJbHOTO  Pa3BUTHSA
opranusMa (OHTOTeHe3)

10 KJIACC

Kon
NpoBepsieMOro
pe3yJjbTarTa

1

2

3

4

5

6

YMmenue MNPpUMCHATHL  IOJYYCHHBIC 3HAHUA  JIA 0OBSICHEHHUS




OMOJIOTHYECKHUX MPOIIECCOB U SBJIICHUM, JIJISI IPUHATHS MPAKTHICCKUX
pelieHui B TOBCEIHEBHOW JKM3HHM B LEIIX oOOecredyeHus
0€30IaCHOCTH CBOETO 3J0POBbS M 3J0POBbSI OKPYXKAIOIIUX JIFOJEH,
COOJIIOJICHUsT HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKAIOIICH
MPUPOJHON Cpelie; TMOHUMaHHWE HEOOXOAMMOCTH HCIOIb30BAHUS
JOCTH)KCHHH COBPEMEHHOW OHWOJIOTMM H  OWOTEXHOJOTHHA IS
palMoOHAIBLHOTO TIPUPOAOIIOTH30BAHUS

YMeHue pemarbh 3J€MEHTapHbIE I€HETHUUECKHUE 3a/add Ha MOHO- U
IUrHOpUAHOE CKPEIIUBAaHKE, CLEINICHHOE HACIEI0BaHNUE; COCTABIIATh
CXEMbl ~ MOHOTHOPHMJIHOTO  CKpELIMBaHUsA JUId  IpeAcKa3aHus
HaCJIeJ0OBaHMsl IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH JIA0OpPATOpPHBIE U MpPAaKTHUYECKHe paboThl,
coOnrofarh mpaBwia mpu pabote ¢ yd4eOHbIM U J1aOOPaTOPHBIM
00opyOBaHHEM

YMeHue KpUTHICCKU OICHUBATh U MHTEPIIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJNIEP)KaHUs, BKIIOYAIONIYIO IICEBIOHAYYHBIC
3HaHHUS W3 Pa3IMYHBIX UCTOYHUKOB (CMMU, HaydHO-TOMYIISpHBIC
MaTepHaibl); ITHYECKUE ACIEKThl COBPEMEHHBIX HCCICAOBAHUN B
OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUN

10

VYMmenue cosgaBaTh  COOCTBEHHBIE IUCHMEHHBIE UM YCTHBIC
cooOuieHus1, 00001ast OMOIOTNYECKY0 HHPOPMALIUIO U3 HECKOIBKUX
UCTOYHHKOB, TPAMOTHO HCIOJb30BaTh IOHATHHHBIA  ammapar
6uosiorun

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHUM O MECTE W POJIU OMOJIOTHMH B CHCTEME
HAay4yHOTO 3HAaHUS E€CTECTBEHHbIX HayK, B (OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHBI MUpa W HAYyYHOTO
MHPOBO33PEHHUS; O BKIJIAJE POCCHICKUX M 3apyOEKHBIX YUEHBIX-
OHMOJIOrOB B pa3BUTHE OHOJOTHM; (PYHKIHMOHAIBHON TIPaMOTHOCTH
YyeJloBeKa JJIs peleHus )KM3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKaHUE OMOJOTHYECKHMX TEPMUHOB U
TOHATHIA: BUJ, MOMYJSAIKUS, TeHOMOH/, SBOIIOIMS, JIBIKYIINUE CHIBI
(paxTopsr) DBOJIIOIIHNH, MPHUCTIOCOOTICHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, JKOJIOTHYECKHUE bakTopsl, JKOCHCTEMA,
MPOAYIEHTHI,  KOHCYMEHTBI,  PEIyIEeHTHl, IeNd  MHTAHUA,




AKOJIOTHYECKAs MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHue uznaraTth OMOJIOTMYECKHE TEOPHH (DBOJIOLMOHHAS TEOPHS
Y. JlapBuHa, CHHTETUYECKAas TEOPHUs OBOJIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apoapiiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHUi u mytei sBomouun A.H. CeBeprioBa, yueHus
o Owuochepe B.M. Bepnaackoro), omnpenenstb TpaHUIBl HX
IIPUMEHMMOCTH K JKMBBIM CHCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO II0O3HAHHWS B OWOJOTHH
(HaOJyro/IeHHEe W ONHMCAaHUE JKUBBIX CHCTEM, IPOIIECCOB U SIBIICHHIA;
OpraHu3anysi H TpPOBEACHUE OWOJIOTHYECKOTO OIKCIEPUMEHTA,
BBIIBKCHUE  THUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyEeMBIMU BEJIIMYMHAMM, 00BsICHEHHE MOJTYYCHHBIX
pe3yJIbTaTOB, KCIOJIb30BAaHHBIX HAyYHBIX TIOHSATHHA, TEOPHH M
3aKOHOB, YMEHHE JIeJaTh BBIBOJBl HA OCHOBAHHMU IOJyYCHHBIX
pE3yJIbTATOB)

VYMeHue BBIJICIIATE CYyIIIECTBCHHBIC MIPU3HAKU CTPOCHUSA
OMOJIOTUYECKHX OOBEKTOB: BHUJOB, TOIMYJISANUNA, MPOIYICHTOB,
KOHCYMEHTOB,  PEAYLIEHTOB, OHOTEOIIEHO30B U  JKOCHUCTEM;
0COOCHHOCTU MPOLIECCOB HaCJICICTBEHHOM M3MEHYUBOCTH,
€CTECTBCHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIECHHOCTH
OpPraHHU3MOB, JICUCTBUS JKOJOTUYCCKUX (AKTOPOB HA OPraHU3MBEI,
MEepeHoca BEHIECTB M IOTOKA DBHEPrUM B DKOCHCTEMAX,
AHTPONOTEHHBIX M3MEHEHHI B JKOCHCTEMAax CBOEM MECTHOCTH,
KpyTroBOpPOTa BELIECTB M OMOT€OXHMHUYECKUX LIUKIIOB B Ouocdepe

YMeHHe TNpUMEHATh T[OJIyuYeHHbIE 3HaHUS JUId  OObBSICHEHHS
OMOJIOTMYECKUX MPOLIECCOB U ABJICHUHN, JIS1 IPUHATHS MPAKTHUECKUX
pelieHnii B TOBCEJHEBHOW JKM3HM B LeEIAX OOecreyeHHs
0€30IaCHOCTH CBOETO 3/I0POBbSI M 3/10pPOBbSl OKPY’KAIOIIUX JIFOICH,
COOJIFOJICHUsI HOPM TIPaMOTHOTO TIOBEEHUS B  OKpY’Karolein
NPUPOJHOM cpene; MOHMMaHUWE HEOOXOAMMOCTH HCIIOJIb30BAHMS
JOCTH)KEHUH  COBpEMEHHOH  OMOJOTrMM Ui PalMOHAIBHOTO
IPUPOJIONOIB30BAHUS

YMmenue peuaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aaa4n, COCTaBJIATDH
CXCMBI IMIEPCHOCA BCUICCTB U SHCPTHUU B OKOCUCTCMAX (uerm HI/ITaHI/Iﬂ)

YMeHue BBINONHATH JIAOOpaTOpHbIE U IpPaKTHYECKHe paboThl,
coOnrofaTh mpaBwia Mpu padboTe ¢ y4eOHbIM U J1TaOOpaTOpPHBIM
o0opyIoBaHUEM

YMeHHne KpUTHYECKU OLEHUBATh U MHTEPIPETUPOBATH MH(POPMALIHIO
OMOJIOTHYECKOTO  COJEpKaHMsl, BKJIIOYAIOUIYI0 IICEBJIOHAYYHBIE
3HaHUS U3 PA3IUYHbIX UCTOYHHUKOB (CMMU, Hay4yHO-HOIyJIspHbIE
MaTepHalibl); pacCMaTpUBaTh II100AIbHBIE YKOJOTHUECKUE MPOOIEMBI




COBpPEMEHHOCTH, (bopMI/IPOBaTI) IO OTHOLICHUIO K HUM CO6CTBCHHYIO
ITIO3UIIHNIO

10

VYMeHue co3gaBaTh  COOCTBEHHBIE IMUCHMEHHBIE U YCTHBIC
cooOmieHus1, 00001mas OM0IOTHIECKYI0 HHPOPMALIUIO U3 HECKOIBKUX
UCTOYHHKOB, TPAMOTHO HCIOJb30BaTh TOHATHUHHBIA  ammapar
O6uosorun




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa

1.1

buonorus — nayka o sxuBoil npupozae. Ponap Ouonoruu B ¢dopMuUpOBaHUU
COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOW TPUPOABI (HAOIIOEHUE, IKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccu(ukaiys, MOJCIHpPOBAHUE, CTaTUCTUYECKas oOpaboTka
JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cuctemsl (0MocHCTEMBI) Kak IpeaMeT u3ydeHus: ouonoruu. CoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHuzanuyd OMOCHCTEM: MOJEKYISIPHO-TeHETUYECKUMN, KIIETOUHBIH,
OpraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBON, 5KOCUCTEMHBIN, OrochepHbIi

XHUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMUYECKUH COCTaB KJIETKU. XHMHYECKHE DJJIEMEHTHI: MAKPO3JIEMEHTHI,
MHKpO3JIEMEHTh. Boma u MuHepaibHble BemiecTBa. DOYyHKIMHA BOABI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [lognepxanue ocMoTHYecKoro 0ajgaHca

3.2

benku. CocraB u crpoeHue O€NKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHuMble U 3aMEHHMBblE aMMHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbI OETKOBOW MOJIEKYIbI (IEpBUYHAs, BTOPUYHAS, TPETUUHAS
U YeTBEpTUYHAs CTPYKTypa). XMMHUYECKHe CBOMcTBa OenkoB. buonornueckue
(GyHKIMN OEJKOB.

®depMeHThI — Ouosoruueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
LEeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Butamuubl. OTianuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJIM3aTOPOB

3.3

VYrneBoabl: MOHOCaxapuabl (TIOK03a, pudo3a U 1e30Kcupr0o03a), Tucaxapuibl
(caxapo3a, JakTo3a) W MoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIEJUTI0N03a).
buonoruueckue GyHKIMU YTIEBOJOB.

Jlununael:  TpUTIMLEpUAbl, cTepounsl, dochomunuasl. [uapoduasHO-
runpodobHbie cBoiicTBa. buonormueckue ¢yHkuun aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB W JIMTTUIOB KaK ICTOYHUKOB SHEPTHH

34

Hyxneunosbie xkucnorel: JHK u PHK. Hykneoruner — MoHOMeEpEI
HyKJIenHOBbIX KHcaoT. Ctpoenue u ¢ynkuuu JIHK. Crpoenue u ¢pyHKunu
PHK. AT®: crpoenne u GyHKIIUN




3.5

Hwurosorus — Hayka o kierke. Kiierounast teopusi. MeTopl U3y4eHuUsl KJIETOK

3.6

Krnerka kak nenoctHas xuBas cucrema. O0mye npu3Haky KJIETOK: 3aMKHYTas
HapyxHasi MemOpana, moniekynbl JIHK kak remermyeckuii ammapar, cucreMa
CHHTe3a Oelka

3.7

Tunsl KIETOK: JyKapuoTHyeckas U npokapuotuyeckas. OcobGeHHOCTH
CTpOCHHSI TMpOKapHoTHYecKoW kieTku. Kiietrounas crTeHka OakTepuid.
CtpoeHne 3yKapuOTHYECKOW KJIETKM. OCHOBHbBIC OTJIMYHMSL PACTUTEIbHOM,
YKUBOTHOUM ¥ TPUOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTCHKA, TIIMKOKAIUKC, WX
¢byskuun. [1nazmatiueckas memOpaHna, e€ cBoiictBa u pyHkiuu. [{uTormasma u
e¢ opranouasl. OgHOMEMOpAHHBIC OPraHOWIBI KIIETKH: SHAOIUIA3MAaTHYCCKast
cetb (OIIC), ammapar Tombmxu, au3ocomsbl. [lomyaBTOHOMHBIE OpraHOMIBI
KJICTKH: MUTOXOHJPUH, TUIACTUABL. [IporcxokKaeHne MUTOXOHIPUN M TIIACTH/I.
Buner miactua. HememOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KICTOUHBIH
HEHTP, PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUIOB KJICTKU. BriroueHus

3.9

SAnpo — perymsatopHbiii eHTp kieTkd. CTpoeHue saapa: sjaepHas o00JIouKa,
KapuoIlia3Ma, XpOMAaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpancnopT BEIECTB B KIIETKE

H(I/ISHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, UM MeTaboIM3M. AccUMHIIALMS (TUIACTHYECKUH OOMEH) M
JTUCCUMMIIALIUS (SHEPreTHYecKrii 0OMeH) — JIBe CTOPOHBI €IMHOTO MpoIiecca
MeTtabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPOdHBIN U reTepoTpodHEIid. Ponb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIETKE

4.2

@®orocunre3. CperoBas U TeMHOBas (¢a3pl (oTocuHTe3a. Peaxuuu
dbotocunTe3a. DPphekTUBHOCTh (OTOCHHTE3a. 3HaueHHe (POTOCHUHTE3a A
KU3HU Ha 3emie. BnusHue yciaoBuil cpenbl Ha (OTOCHMHTE3 U CIOCOOBI
TIOBBIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHUH.

XemocuHTe3. XEeMOCHHTE3UPYIOIHe OaKkTepuu. 3HAUEHHE XEMOCHHTE3a s
KU3HU Ha 3emiie
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OHepreTndyeckuii oOMeH B KkieTke. PaciieruieHue BelecTB, BbIAEICHHUE U
aKKyMYJHMpOBAaHUE SHEPrUM B KJETKE. OTambl SHEPreTHUYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buapl. KucinopoiHoe OKHUCIEHHE, WIN KIETOYHOE
npIxanue. DPQPEeKTUBHOCTh YHEPTETUYECKOT0 OOMEHa

4.4

Peakuuu wMatpuuHoro cuHte3a. [enHernueckas wuHpopmaums u JIHK.
Peanuszanus renernyeckoil nHGOpMalMK B KieTKe. [ eHeTHueckuil KoJ U ero
couctBa. TpaHckpunumss — warpuunbeli cuHTe3 PHK. Tpancmammsa —
ouocunTte3 Oenka. KogupoBanne aMuHOKUCIOT. Posib pubocoM B OMocuHTE3€
Oenka

4.5

Hexnerounsie gopmel xu3Hu — BUpychl. Mcropust otkpbitTus BupycoB (.U.
VBanoBckuii). OCOOEHHOCTH CTPOCHHS U JKU3HEAEATEIbHOCTH BHUPYCOB.




baktepuodaru. bone3nu pacteHuii, >KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc wummynoxeduimta uenoBeka (BUY) — Bo3Oymurens
CII1da. [TpodunakTrka pacripocTpaHeHHsI BAPYCHBIX 3a00I€BaHUMA

Pasmuoxxenue u WHIAWBUAYAJIBbHOC PA3BUTHUC OPIraHU3MOB

5.1

Kierounslii UK, WM >KU3HGHHBIH LUK KiaeTku. MHTepdasza u muTo3.
[Ipomneccrl, mpoTekatonue B uHTEpdase. Permmkanus — peakiuss MaTpUIHOTO
cunteza JJHK. Crpoenue xpomocoM. XpoMOCOMHBIM HAOOp — KapHOTHIL.
JIMTUIOUIHBIE W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBhl.  XPOMAaTHJIBI.
[{uTonornyeckue OCHOBBI Pa3MHOXKEHUS M HWHIUBHIYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaguum Murtosa. IIporeccel, npoucxoasuiye Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTHUECKHI CMBICTT MUTO3a
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@opmBl pa3sMHOXKEHHSI OpPraHU3MOB: Oecrosioe W 1mosoBoe. Bunaer Gecronoro
pPa3MHOXKEHHUA: JIEJICHUE HaJBOE€, IOYKOBAaHUWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €r0 3HAUE€HUE JUIsl CEJICKLIUU
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[TonoBoe pa3MHOXEHHUE, €r0 OTINYHUSA OT OECITOIOorO.

Metio3. Cramuu Mmeiiosa. Ilporecchl, Mpoucxosnue Ha CTaausx Meio3a.
IToBenenne xpomocoM B Metose. KpoccuHrosep. buonorumdeckuii cMmpicia U
3HaueHue Meiio3a

5.4

['ameTtorenes — mporecc 0O0pa3oBaHUS TIOJNOBBIX KIETOK Yy JKUBOTHBIX.
ITonoBble *xene3bl: CeMEHHUKH U IMUHUKU. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX
KJIETOK — TraMeT (CriepMaTo30u, SHIEKIeTKa) — CIIepMaTOreHe3 U OOIeHes.
OCOoOEeHHOCTH CTPOEHMS SIMLEKIETOK U criepMaTo30uaoB. OIUIOIOTBOPEHUE.
ITapTenorenes

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHE3). OMOpPHOHAJIbHOE  pa3BUTHE
(omOpuorene3). Jranbl AMOPHOHAIBHOTO  Pa3BUTHUS Yy  TTO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHe, TacTpyisuusi, opraHoreses. IlocTamOpuoHaIbHOE
pazButue. Tumsl MOCTIMOPHOHANIBHOIO PAa3BUTHUA: MPSAMOE, HENPSMOE
(nunHOYHOE). BrnusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIAEHHBIE YPOJICTBA.

Poct m pasButme pactenuil. OHTOreHE3 IIBETKOBOI'O PACTEHUsS: CTPOCHHUE
CEeMEHH, CTaIMH Pa3BUTHUS

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer w 3amaum reHetuku. Mceropuss pa3BuTHS TeHETHKH. Bxian
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeTo/1bl TeHETUKU
(ruOpUAOIOTUYECKHM, ITUTOTEHETUYECKUM, MOJEKYISIPHO-TEHETUUYECKUN).
OcHOBHbIE T€HETHYECKHUE TOHATHS. ['eHeTnuecKkasi CMHMBOJIMKA, UCIIOJIb3yeMast
B CXEMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEJJOBaHUS IPU3HAKOB, YCTaHOBIEHHbIe I'. MeHnenem.




MounorubpuaHoe ckpelmuBaHue. 3aKOH €AMHOOOpa3usi THOpPUIOB MEPBOTO
nokosieHus. IlpaBuio noMuHUpOBaHUS. 3aKOH pAacCUICIUICHUS IPU3HAKOB.
I'unote3a uncroTsl ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.
JurubpuaHoe ckpeuiBaHue. 3aKOH HE3aBUCUMOTO HacleA0BaHUs MPU3HAKOB.
[{uToreHeTH4eCKre OCHOBBI AUTMOPUIHOTO CKpEHIMBaHUS. AHATU3UPYIOIIEe
ckpemuBanue. lcrnonb3oBaHue — aHANUM3UPYIOIIETO  CKPEIIMBAHMS  JUIS
oIpeziesIeHUs] TeHOTHIIa 0CO0U

6.3

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cremnieHHOMY
Hacle0OBaHUI0 TIeHoB. HapymieHwe cueruieHus TE€HOB B pe3ysbTare
KpOCCUHIOBepa. XpOMOCOMHAsl TEOpUsl HACIEACTBEHHOCTU. ['eHeTHueckue
KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeJeNIeHHE I0da. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMorameTHble U reTeporamMeTHble opraHusmbl. HacinenoBaHue
IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

H3menunBocTh. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHAS U HAacJIeACTBEHHAs.
Poas cpenpl B HEHACNEICTBEHHOW HM3MEHUMBOCTH. XapaKTEPHUCTHKA
MOAU(GUKAITMOHHOW HM3MEHYMBOCTH. BapuanMoHHBIN psig ¥ BapHalMOHHAS
kpuBas. Hopma peakiuu mnpusHaka. KoiMuecTBEHHbIE M KayeCTBEHHBIC
MIPU3HAKU U UX HOpMa peakiuu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBenHasi, wiM T€HOTUIIMYECKas, WU3MEHUMBOCTb. KomOuHaTHBHas
W3MEHUYMBOCTb. Mel03 M IOJIOBOM HpolecC — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTalioHHass W3MEHYMBOCTh. Kiaccuduxaius myTammii:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHBbIE. YacToTa W NPHUYMHBI MyTalU.
MyrtareHHsle (pakTopbl. 3aKOH T'OMOJIOTMYECKHX PSIIOB B HACJIEJCTBEHHOU
n3MenunBoctu H.M. BaBuiioa

6.6

I'enernka uwenoBeka. Kapuorun denmoBeka. OCHOBHBIE METOJABI T€HETUKU
YeNI0BeKa: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LUTOTEHETUYECKUH,
OMOXMMHUYECKUH, MOJIEKYyJIsipHO-reHeThYecknii. COBpEMEHHOE OIpeJieieHne
TEHOTHUIIA: TTIOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHNE, B TOM YHCIIE
¢ nomoiueto [11[P-ananu3a. HacnencrBenHble 3a00eBaHNs YeIOBEKa: TEHHbIE
Oone3Hu,  OoJIe3HM € HACJIEJICTBEHHOM  INpeapacroyioKeHHOCTbIO,
XpoMocoMHble  Oone3Hu. CoMaTMYecKMe W TeHEepaTHBHBIE MYTallUH.
[Tpuniunsl 370poBOro oOpas3a JKU3HU, JUATHOCTHKH, MNPOMUIAKTUKA U
JIeyeHHs TeHETUYEeCKUX Oosie3Hel. MeanKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE.
3HaueHUEe MEAMIMHCKOW T€HETHMKM B MPEAOTBpAIlEHUHM U  JICYEHUU
TeHEeTHYECKUX 3a00JIeBaHUN YeJI0BeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusl Kak HayKa M IIpolecC. 3apOKJICHHUE CENEKIHUH U JIOMECTUKALMS.
VYuyenue H.M. BaBwioBa o0 1eHTpax MPOUCXOXKIACHUS W MHOTO00paszus
KYJbTYPHBIX pacTeHui. LIeHTphl MNPOUCXOXKIAEHUS AOMAIIHUX >KUBOTHBIX.
CopT, mopoja, mramm




7.2

CoBpeMeHHbIE METOJIbI CelIeKIIMU. MaccoBbI U MHAMBHUIYAIbHBII OTOOpHI B
CeJIEKIIMM pacTeHUud u KHUBOTHBIX. OIleHKa dKcTephepa. biIu3kopoacTBEHHOE
ckpemMBanue — UHOpuAuHT. Yuctas nuuus. CKpenyBaHHE YUCTBIX JIMHUM.
I'erepo3uc, wumm rubpuaHas cuna. HepoacTBeHHOE —CKpeUIMBaHUE —
ayropunuur. OtpanénHas rulOpuamzanus u e€ ycmnexu. MckyccTBeHHbIN
MyTareHe3 W MOJIyYeHHE MOJUIUIONIOB. JOCTHXKEHUS CeNIeKIMH pPACTeHHIH,
KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHonorust kak orpacib NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTarbl
coznanust pekomOunanTHoil JIHK u Tpancrennsix opranu3moB. Kierounas
nmkeHepusa. Kilerounsle  KyJnbTypel. MHKPOKIIOHAIBbHOE PAa3MHOXKCHHUE
pactenuii. KioHMpoBaHME BBICOKOIIPOJYKTHBHBIX CEIBCKOXO3IMCTBEHHBIX
OpPraHu3MOB. DKoJoru4eckue u studeckue npodnembl. MO — renernuecku
MOJTU(UIIMPOBAHHBIC OPTAHU3MBI

11 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOLMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa 3Bomonuu. [laneoHTosornyecKkue: MOCIEA0BATENBHOCTD
MOSIBJICHUSI BUJIOB B IaJEOHTOJOIMYECKON JIETONMUCH, MEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoactBo u paznuuve (ayH U (IOp MATEPUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOACTBA U pa3iIuyusi 3MOPHOHOB pa3HBIX
BUJOB  IO3BOHOYHBIX. (CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTMYHBIE, pyJAUMEHTAapHbIE  OpraHbl, aTaBU3Mbl. MOJEKyIspHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHU3MOB HACJIE€ACTBEHHOCTH M OCHOBHBIX
METa0OJINYECKUX MyTel Y BCEX OPraHU3MOB

1.2

OomonnonHass Tteopuss Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHUS
JapBUHMU3MA. JIBMOKYIIHME CHIIBI SBOJIOIMM BUJOB 1Mo [lapBuHy (M30bITOYHOE
pa3MHOXKEHHE  TpU  OTPaHMYEHHOCTH  PECypCcoB,  HEONpenenEéHHas
M3MEHUYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas teopust s3Bomounud (CTD) M OCHOBHBIE €€ TIOJIOKEHUS.
MuxkposBomtonus. [lomynsanus kak eIMHUIA BUAA U DBOJIOLNN

1.4

JBrxymme cuibl ((haKTOphl) IBOJIOIUU BUIOB B MpUPOJE. MyTallMOHHBII
mpouecc U KOMOMHATUBHAS U3MEHYUBOCTD. [lonmynsiiioHHbIe BOJIHBI U Apeiid
redoB. M3omsiuust u Murpanus. EcrectBenHblif 0T00p — Hanpasistomuii pakTop
sBOJIIOLUHN. DPOPMBI €CTECTBEHHOTO 0TOOpA.




[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ysibTaT dBoronuu. [lpumepst
MpHUCTIOCOOICHHH y Opranu3MoB. ApoMop(]o3bl U UIMOaJaN TAIIH.

Bun u  BupooOpazoBanme. Kputepuum Buma. OcHoBHBIE  (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, SIKOI0rHIecKoe

1.5

MakposBomroniust.  DPopMbl  3BONIONMHU:  (UIETHYECKAsi, JIMBEPreHTHas,
KOHBEpreHTHasl, napauiensHas. HeobpatumocTs sBomonuu

Bo3HuuknoBeHue u PAa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuHble TPEACTABICHUS O 3apOXKIACHUU >KU3HU. HayyHble TUIOTE3bl
BO3HUKHOBEHHUS KM3HU Ha 3emie: aduoreHe3 W MaHcrnepMus. XUMHUYECKas
ABOJIONHUS. JKCIEPUMEHTAIILHOE TOJATBEPKICHUE XMUMHYECKOW HBOJIIOIUU.
Hauanbnubie sTansl 6nonoruyeckoi sBosoruu. ['unoresa PHK-mupa. Ilepsroie
KIETKH W uX J3Bodtouus. DOpMHUpPOBAHME OCHOBHBIX TPYII KUBBIX

OpraHu3MoOB

2.2

PasButue xu3Hu Ha 3emuie mo 3pam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. llameosolickas 3pa m €€ mepuoibl: KeMOPUNCKUH,
OpJIOBUKCKUN, CHIYPUHUCKHI, JI€BOHCKUH, KaMEHHOYTOJbHBIM, MEPMCKHUIl.
Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.
KaitHo3oiickas 3pa W €€ 1epuonAbl: MAaJCOreHOBBbIN, HEOIE€HOBBI,
AHTPOIIOI€HOBBIA. XapaKTEpPUCTUKA KIMMATa U TE€OJIOTMYECKUX IPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIIOIMM  PACTUTEIBHOTO M >KMBOTHOTO  MHpa.
Apomopdo3bl y pacTeHHil U KUBOTHBIX. [losiBlIeHHe, paciBET U BBIMHUpaHHE
TPYIII )KUBBIX OPIrAaHU3MOB
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Cucrema OpTraHHU4Y€CKOro Mupa KaK OTpPaXXCHUC ISBOJIKOIHHU. OcHOBHbBIE
CUCTCMATUYCCKUC I'PYIIILI OPIraHU3MOB
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DBoIOMs YeaoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue npeacraBieHui o
MIPOUCXOXACHUN YelloBeka. MeTobl n3yueHus: antpomnorenesa. Cxoacrsa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKA.
JBrxymue cuibl ((pakTopsl) aHTpororeHesza. HacnencrseHHas H3MEHYHMBOCTh
U ecTecTBEHHBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBIIEHUE OPYAUN
TpYJa, MbIIIJIEHUE, PEUb

2.5

OCHOBHBIE CTaUM W BETBH IBOJIIOLIMM YEJIOBEKA: aBCTPAIIONMUTEKH, YenoBek
ymensiid, YemoBek mnpsaMmoxondimuii, UYenoBek HeaHAepTanbCckuil, Yenosek
pa3yMHbIid. HaxoaKku MCKOMAaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBaHHUs, 001acTh
pacrpocTpaHeHHst, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPY AU

2.6

YenoBeueckne  packl.  OCHOBHBIE  OOJIBLIME  pachl:  €BPOIEOHIHAS
(eBpasmiickasi), HeErpo-aBCTpajoujHas (dKBaTOpHaIbHAs), MOHTOJOMTHAS
(azuarcko-aMepuKkaHckas). YepTsl TPHUCTOCOOJCHHOCTH TPEACTABUTENICH
YeJIOBEYECKHX Pac K yCIOBHSM CYIIECTBOBaHMS. EMWHCTBO 4eIOBEYECKHX pac.




Kputuka pacuzma

Opranu3Mbl 1 OKpyXKarolas cpeia

3.1

DKoNoTHA KaK HayKa. 33,[[3‘11/1 " pas3aciibl 9KOJIOTUH. MCTO,Z[BI 9KOJIOTHYCCKHX
PICCJ'IGI[OB&HPIIZ. DKOJI0TrHYeCcKoe MHUPOBO33PCHUC. CpeI[BI oOuTaHus
OpraHu3MOB: BOJHasi, Ha3€MHO-BO3AYylIHAasd, IIOYBCHHas,
BHYTPHOPIraHU3MCHHAs

3.2

Okonornyeckue (akropel. Kiaccudukamms skomorndeckux —(HaKTOpOB:
abuoTuveckre, OMOTHYECKUE W aHTPONOreHHbIC. JlecTBHE SKOIOTHYECKHX
(haKkTOpOB HA OPTAHU3MBI
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Abuotnyeckue (akTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIU3M.
[IpucnocoOneHus OpPraHu3MOB K JIEHCTBUIO a0MOTHYECKUX (PAKTOPOB.
buonoruueckue puTMbl
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buotnueckue paktopsl. Buasl OMOTHYECKUX B3aMMOICHCTBHIA: KOHKYPEHIIUS,
XHMIHUYECTBO, MApa3sUTH3M, MYTYyaju3M, KOMMEHCAIU3M (HaXJIeOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIU3M, HEUTpalu3M. 3HaueHHEe OHOTHYECKUX
B3aMMOJICHCTBHI  JUII  CYIIECTBOBAHUS  OPraHM3MOB B NPHUPOJHBIX
co00I11IeECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKNU  TOIMYJIALINH. OcHOBHBIE  IIOKAa3aTeIIN
MOomyJisinuu: 4YUCJICHHOCTh, INIOTHOCTb, POXAACMOCTb, CMEPTHOCTb, PUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOIYJISILUU U €€ peryssiius

COO6H_IGCTB3 1 3KOJOTMYCCKUC CUCTEMBI

4.1

CooOmiectBo opranu3MoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (muimeBas). Bumbl-momuHanTel. CBs3U B
OuoLeHo03e

4.2

OKOJIOTUYECKHE CHCTEMBbI (BKOCI/ICTGMLI). ITousTne 00 »3KOCHCTEME U
6I/IOFGOHCHO3C. (DYHKI_II/IOHaJ'IBHBIe KOMITOHCHTBI JKOCHUCTCMBI: TPOAYLCHTHI,
KOHCYMCHTBI, PCAYLCHTHI. prrOBOpOT BCIICCTB W TIIOTOK OHEPIrUu B
OKOCHUCTEME. TpO(I)I/I‘-ICCKI/Ie (HI/IH_ICBLIC) YPOBHH 5KOCHUCTCMEI. [IumeBsie nenu
u cetn. OCHOBHBIE IIOKa3aTeId DSKOCHCTEMBbI: 6HOMacca, IpoaAyKIU:.
OKOJIOTUYECKHE nUupaMuJbl: MpOoAYKIHUHU, YUCIICHHOCTH, ouomaccel. CBolicTBa
OKOCHUCTEM! yCTOfI‘-IPIBOCTL, caMoperyJsanusa, pa3BuTuc. CyKI_[eCCI/I}I
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[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOcHCTEMa XBOWHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe W XO3SAWCTBEHHOE  3HAYEHUE  arpoO’KOCHCTEM U
ypOOIKOCHUCTEM.

buopaznooOpazue kak ¢akTop ycTOWuMBOCTH OdKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie




Yuenue B.M. Bepnanckoro o Omocdepe. ['panuiipl, coctaB M CTpyKTypa
ouocdepsl. XKupoe BemectBo u ero (GyHkmuu. OcobeHHOCTH Onocdepsl Kak

4.4 r7100abHOM AKOCUCTEMBI. J[MHAMHYECKOE paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BelIecTB ¥ OMOTCOXMMUYECKHE ITUKIIBI 3JICMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIITH
UYenosedecTBo B Onochepe 3eMin. AHTPOIIOTCHHBIE H3MEHEHUS B Orocdepe.

45 I'moGanbHBIE IKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHAJIBHOIO YNPABICHUS MPUPOAHBIMU pecypcaMu M HX
ucnoJib30BaHue. JlocTHkeHus: OMOJIOrMH U OXpaHa PUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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