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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsbl M0 OMOJOTUU TEOPETUYECKYIO OCHOBY MAJIS
oTmpesieNieHUs] MOAXO0/I0B K (hOPMUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBunm: KoHuenrtyaibHbele mnojoxenus PIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COJep)KaHus, pe3ylbTaToB OOYy4YeHHUS U
TpeOOBaHUIl K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HEeSIX W TMPHUHIINIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpeaHero oo6bmiero oOpasoBanusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOXKEHUS O criennduke OUonoruu, e€ 3Ha4eHUH B IIO3HAHUU KUBOU MPUPOIBI
u o0ecreyeHUHu CyIIeCTBOBAaHUS deloBedeckoro obmectBa. CoriacHo
HA3BAHHBIM TIOJIOKEHUSIM, OIpeNeJICHbl OCHOBHBIE (DYHKIIMM MPOTPaMMBI TIO
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MNpeACTaBICHUE O LEIIax, 00 oOmen
CTpaTernu OOYy4YeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
ydaeOHOoro mpenmera «buomorus», ompeaenseT o00s3aTeNbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHHe 1o pa3fenaM U Temaw,
PEKOMEHIyEMYI0 TIOCIEIOBATEIbHOCTh HW3YYCHHS Y4YEOHOrO Marepuaia ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTHUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMUXCs.

B mporpamme mo OHWOJOTHMHM TaKKe YYHMTHIBAIOTCS TpeOOBaHHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METalpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM
oOyueHuss B (GOPMUPOBAHMU OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIBHOMN
NeATEeIbHOCTH/YUEeOHbIX JEeUCTBUN OOYyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme mno Ouonormm (10—11 xkmaccel, ©a30BBI ypOBEHB)
peain30BaH MPUHIUI TPEEMCTBEHHOCTH B W3YYCHHH OWOJOTHH, Onaromaps
yeMy B HEH MpOCMATpUBAETCs HAMpaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOTO MHPOBO33PEHHUS,
[IEHHOCTHBIX  OpPUEHTAIMA  JUYHOCTH,  OKOJOTMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0pOBOM 00pa3ze KU3HM W OEpPEKHBIM OTHOIICHUEM K
OKpyXawuied npupogHo cpeae. Ilosromy Hapsigy ¢  U3y4YEHUEM
00IIEOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUU O CTPOEHUHU KUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe 1o OHOJIOTUH YJIEJICHO BHUMAHHUE WCIOIB30BAHUIO TOTYyYEHHBIX
3HaHWUW B TIOBCEIHEBHOM JKM3HU IS PEIICHUs IPUKIIATHBIX 3a7a4, B TOM YHCIIE:
npopUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00JI€BaHUW  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
[eJ1eCO00pa3HOro TMOBEAEHUS B OKpYXalollled NpUPOJHOW cpelle, aHaliu3a
BJIVSTHUSI XO3HCTBEHHOM JIESTEIbHOCTH YElIOBEKa HA COCTOSTHUE MPHUPOJHBIX U
UCKYCCTBCHHBIX  JKOCHCTEM. YCWJICHHE BHUMaHHS K  NPUKIATHON
HampaBleHHOCTH  ydyeOHoro  mpeamera  «buonorus»  MpPOAMKTOBAHO
HEOOXOIUMOCTBIO OOECIIEUEHUsI YCIOBHUM JIJISl PEIICHUs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady IMIKOJIBHOTO OHOJIOTMYECKOTr0 0Opa3oBaHUs, KOTOpass Mpearnoiaraet
(opMupoBaHue y 00ydaromuxcs CIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM
JUHAMHMYHO Pa3BUBAIOIIETOCS] COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oouero oOpa3oBaHMs 3aHMMAET Ba)KHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHUE y OOYYAIOIIUXCS IPEACTABICHAN O
HayYHOW KapTHHE MHpA, PACIIUPSET 1 0000IIACT 3HAHKS O XKHUBOH HPUPOJE, ¢€
OTJIMYUTENBHBIX [PU3HAKAX — YPOBHEBOW OPraHM3alid U DBOIIOLHH, CO31aET
yCIOBUSL JUJIs: TO3HAHUS 3aKOHOB JKMBOM  INpuUpoAbl, (HopMHUpOBaHUS



(YHKIIMOHAIBPHOW TPaMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30MacHOro obpasa
AKU3HHU, HKOJOTMYECKOTO MBINUICHHS, LEHHOCTHOIO OTHOIIEHHUS K YKUBOH
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe  OWMOJIOTMS  MMEET  Takke JUIA  PEIICHUS
BOCIUTATENBHBIX M PAa3BUBAIONIMX 3aJa4 CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu odyvaromuxcs. M3ydenne Ouoioruu o0ecreyrBaceT yCIOBHUS
TUIS dbopMuUpOBaHHSA  HMHTEIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KyJIbTYpbl, CIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMHU U3 IPYTHX y4eOHBIX
NpeIMeTOB, B 4YacTHOCTH, (GuU3HMKM, XuMuM U Treorpaduu. HasBaHHbIE
MOJIOKEHHUSI O TpeJHa3HadeHUH y4deOHoro mpeamera «buomorus» coctaBuiu
OCHOBY [UIsl OINpPENENIECHHS MOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, MPEICTaBIEHHOTO B TPOrpaMMe 0 OMOJIOTHH.

OTt60p conepxanusa 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, OMNPENCIAIONIUE aJCKBATHOE IOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUupoaHON cpejie, BOCTpeOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesbHOoCTU. 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 OPUEHTAUUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHH3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COAEpX aHUs y4eOHOro Marepuaia B IpOrpamMme o
OMOJIOTUM OCYUIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType Y4eOHOro MpeameTa
«buonorus» BbIIENEHBI CIENYIOLUIUE CoAepKaTeabHble JIMHUU: «buomorus kak
HayKka. MeToJipl Hay4HOro nmo3HaHus», «Kierka kak OMojgornyeckas CUuCTEMa,
«Opranusm kak Owosornueckass cuctemay, «Cucrema W MHOrooopaszue
OPraHUYECKOTO MHpPa», «IBOJIOLUSA KUBOU NPUPOIABD, «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCTH.

enp n3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE OOYYaIOIIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra M NPHOOpPETeHHEe YMEHUM
UCIIOJIb30BaTh 3TW 3HAHUA JJI1 TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
KUBOU PUPOJIbI U PELICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECTIEUMBACTCS PEIICHUEM CISAYIOITUX 3a/1ay:

OCBOCHHME O00YYaIOIIMMHCS CHUCTEMbl 3HAHUI O OMOJOTMYECKUX TEOPUSX,
YUYEHMSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IMpaBUIIaX, CIyKalUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJAaX HAyYHOTO T[IO3HAHMS, CTPOCHHUHU, MHOToOOpa3uu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHMU3allMHU, BbIAAIOIINXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTHY;

dbopMHpoBaHrEe y 00YyYaIOIIMXCS MMO3HABATENbHBIX, HHTEJUIEKTYaIbHbIX U
TBOPUYECKUX CIMOCOOHOCTEM B MpOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISI0B, UAEH U MOAXOAOB K U3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHSI OpPraHU3alUy;

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



OKPY’KaIOIIETO MHUpa >KUBOM NPHUPOABI HA OCHOBAHWM 3HAHUA M OMbITA,
MOJTyYE€HHBIX TPU U3YYEHUU OHOJIOTHH;

dopMupoBaHrue y OOydYalolUXCS YMEHHH WJUTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYeCKUX 3HAHWM B MPAKTUYECKON ACSITEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAaHHUE YOS KIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOr0 OTHOIICHHS K HEW, coOMoaeHus
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX HCCIIEeI0OBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUW NJIS1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW KU3HH
JUISl OLIEHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKAIOIIEH
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpemnero oodimiero obpazoBanus «buosorusy, uzyyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIKUM B
coCTaB NpeaMeTHOMN 00nacTh « EcTecTBeHHO-Hay4HbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpPEIHETr0 OOIIero
obOpazoBaHust oTBoaUTCS 68 yacoB: 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, MOACTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JeMoHcTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Mennens, H. K. Kompuos, /Ix. Yorcon u O.
Kpuxk.

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

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
M3YyUYEeHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YeHUsS OHOJIOTHHU.
OTnnyne KUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpazue. YPOBHHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJIETOUHBIA, TKAHEBbIA, OPTaHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
OonocdepHbIi.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: Mojaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

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

OyHKIMKM BOABI M MHHEpAJbHBIX BellecTB B kieTke. llomnepikanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble M 3aMEHMMblE AMHHOKHUCIOTHI. AMHWHOKHUCIOTHBIN COCTaB.
VYPpOoBHU CTPYKTYpbI OEIKOBOIM MOJIEKYJIbI (IE€pBUYHAS, BTOPUYHAS, TPETUUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorumueckue
(GyHKUIMN OENKOB.

®depmeHTHl — Owuosornueckue kartainuszatopel. CrpoeHue GdepMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHbIL.
OTnuuust pepMEeHTOB OT HEOPTaHMYECKUX KaTalIn3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1e30KCUpU003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapuibl (Kpaxmani, TJMKOTeEH,
LeJUII0I103a). buonornyeckue (GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurnuuepuabl, ¢GochoiUnuabl, CcTepouasl. [ uapoduibHO-
ruipodoOHble CcBOMCTBA. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHIOB KaK UCTOUHUKOB SHEPTUHU.



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. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbl H3y4YeHUS
KJIETKH.

Knetka kak menoctHas >kuBas cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MoniekyJsbl JJHK kak reHernueckuii ammapar,
CHCTeMa CHUHTe3a Oerka.

Tunbl kiIeTOK: syKapuoTHYeckass U mpokapuoTudeckas. OcobGeHHOCTH
CTpOEHHSI MpOKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKaApUOTHYECKON KJIETKU. OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, YXKUBOTHOW W
IrpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux ¢yskuuu. Ilnasmatuyeckas wemOpaHa, €€ cBoiicTBa M (DYHKIUH.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabsl KieTku: IIIC,
annapat [onbmxku, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIacTUbl. [IponcxoxaeHne MUTOXOHAPUM U IUIacTUl. Buibl
mactua. HemeMOpaHHble opraHOUWIbl KJIETKU: pHOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIMKY OPraHOMJ0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHblil eHTp KieTku. CTpoeHue aipa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIECTB B KIIETKE.

JleMmoHcTpanuu:

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

Huarpammel:  «PacnpeneneHne XWMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOM IPUPOAECH.

Tabmuupl u cxemsl: «lleprognyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbDy, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue gpepmenta», «Hykinennossie kucinotel. JJHK», «Ctpoenue
Monekyael AT®», «CrpoeHue ->yKapuOTHYECKOW KIETKM», «CTpOoeHHe
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
NPOKAPUOTHYECKOW KIETKM», «CTpoeHHE sapa KIETKW», «YTIEBOIBI»,
«JIunuaen.

O6opynoBanue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHUE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHU, dKCIEPUMEHTOB, MUKPOIpPENapaTbl PacTUTENbHbIX,
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. «l3yueHue CTpoeHUsS KJIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCaHUE.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa00Ju3M. ACCUMUIISALINS (TIJIACTUYECKUN OOMEH)
U JUCCUMWISAIMS (PHEpreTHYecKuii 0OMEeH) — JIB€ CTOPOHBI €MHOIO IMpoIlecca
meTabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M IHEPrUd B MOHUMAaHHUU
MeTaboau3ma.

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



@®ortocunte3. CperoBas u TeMmHOBas ¢a3bpl (QorocuHTe3a. Peakuun
dotocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaUeHHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BiusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOocHHTe3. XEMOCUHTE3UpYIoUIMe OakTepuu. 3HAUeHUE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJIMDOBaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buibpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopmmpoBanue. DddekTuBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuuHoro cuHte3a. ['enetnueckas unpopmamus u JHK.
Peanuzauus renernueckoid mHpopmanuu B KieTke. ['eHeTHYeCKuil KOJ U €ro
cBorctBa. TpaHckpuniuss — wMarpuunbeli cuHTre3 PHK. Tpancmsanma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KomupoBanue aMHMHOKHCIOT. Poub
pubocoM B OMocHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpeiTHs BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bosesHu pacTteHHii, >KMBOTHBIX M YEJIOBEKA, BbI3BIBAEMBIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CI1N/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpoCTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JeMoHcTpanuu:

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

Tabnuiel 1 cxembl: «Tumnbl nutanusy, «Metadonuzm», «MUTOXOHIPUSD,
«HepreTuyeckuit ooMen», «Xioporiact», «Potocuntes», «Ctpoenue [JHK»,
«Ctpoenue u ¢GyHKIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «IeHeTnueckuit
Ko, «Bupyce», «bakrtepuodarn», «CrpoeHre U KU3HEHHBIA LUK BHpyca
CII1da, 6axrepuodara», «Permmukanus JJHK».

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

Tema 5. PasMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kinerounbiii nuki, Wik KU3HEHHBIM UK KieTku. MHTepdaza m MUTO3.
[Ipoueccrl, npoTekaromue B uHTEpdaze. Pernmkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmonaHBI M TaIUIOMIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHJIBI.
[uronornyeckue OCHOBbI PA3MHOXEHUS M WHIMBHAYaJbHOTO Ppa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUSI OpraHU3MOB: Oecnojioe u TMosioBoe. Buasl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABOE, [OYKOBaHHME OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BETE€TaTUBHOE  PA3MHOKECHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragum meito3a. [Iponeccsl, mpouCcXoasime Ha CTaIusIX Meno3sa.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buosiormdeckuii CMBICT H
3HAYCHHUE MENO03a.



['amerorene3 — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U SMYHUKH. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SHULEKIETOK W CrIepMaTro30uaoB. OIIOI0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX )KUBOTHBIX:
ApobiieHue, racTpyisinus, opranorenes. [loctambpruonansHoe pazsutue. Turbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPAMOE, HEmpsiMoe (JIMUnHOuYHOE). BrusHue
Cpebl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOXKIAEHHbBIC
YPOJCTBa.

Poct u pa3zButue pacrenuii. OHTOre€HE3 LBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHHU, CTaJANH Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOZIOTBOPEHUE Y LIBETKOBBIX pACTEHHID», «BereraTuBHOe pa3MHOKEHHE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbly, «Kiterounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy, «IIpsamoe u HenpsAmMoe pa3BUTHEY, «] aMETOTeHE3 Y MIIEKOITUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTAJIUU OHTOT'€HE3a».

OOopynoBanue:  MHUKpPOCKON,  MuKporpenaparsl  «CriepMaTo30uibl
MJICKONIUTAIOWIETO», <« SMnekiieTka Miekonuraromero», «Kapnokunes B
KJIETKaxX KOpellka JyKay, MAarHUTHas MOJeb-alIuIMKaus «Jlenenue KieTkuy,
mozens JIHK, monens MetadaszHoM XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

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

Jlaboparopnas padota No 4. «M3ydeHue CTpOeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pas3BuTus reHeTHKd. Poib
LUTOJIOTUM ¥ AMOPUOJIOTUU B CTAHOBJIEHWU T€HETUKH. BKiag poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTHE TIEHETUKU. MeToAbl  T'€HETHKHU
(ruOpUAOJIOTUYECKUN,  LUTOTC€HETHUUYECKHH,  MOJIEKYJSIPHO-TEHETUYECKUI).
OcHOBHBIE TeHETUYECKHE TOHATHS. | 'eHeThuueckasi CHMBOJIMKA, UCIIOIb3yeMas B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHUsS  MPU3HAKOB, yCTaHOBJIEHHbIE [
Mennenem. MoHOTHOpUAHOE CKpENIMBAaHUE. 3aKOH €IuHOO0Opa3us ruOpuIoB
nepBoro mnokosieHus. IlpaBuiao moMuHHpoBaHUS. 3aKOH pacUICTUICHHS
IpU3HaKoB. I uroresa yuctorsl raMer. [1oHOE U HEMoIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO  HACJEJIO0BAHMS
npu3HakoB. lluToreHernyeckre OCHOBBI JUTMOPHUIIHOTO  CKpPEIIUBAaHUS.
AHanu3upyouee CKpEILMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUSA JJIs ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuernyieHHOe HaclienoBaHue nmnpusHakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HacCJIeIOBaHHIO TeHOB. HapylieHue cuemieHuss TIEeHOB B
pe3yabpTaTe KPOCCHHIOBEpA.

XPpOMOCOMHasl TEOpHsI HACIEACTBEHHOCTH. [ eHeTnyeckne KapThl.

I'enetuka nmosa. XpoMOCOMHOE ONPEEICHUE 110J1a. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorameTHele M reTeporaMeTrHsle opraHusmsl. HacimenoBanue
IIPU3HAKOB, CLEIIJIEHHBIX C IIOJIOM.



N3MeHUYHUBOCTS. Buasl  “3MeHUMBOCTH: HEHACJIEACTBEHHAs U
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepucTuka MOAU(PUKANMOHHON W3MEHYMBOCTH. BapwanmwoHHBIN psg U
BapuanvMoHHas KpuBad. Hopma peakumy mnpusHaka. KoaudecTBeHHblE U
KaueCTBCHHBIC MPU3HAKK W UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

HacneacTBenHasi, WM T€HOTUIIAYECKAs,, U3MEHYMBOCTh. KOMOMHATHBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukamus MyTarmid:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NOPUYMHBI MYTAaIlUil.
Myrtarenasie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHON
n3MeHunBoctu H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka venoBeka. Kapuortumn udenoBexka. OCHOBHBIE METOJBI T€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKUH, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKUIA, MOJIEKYJIApHO-TeHeTUYeCKnii. COBPEMEHHOE ONpeEICHHUE
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nmomomieio II1[P-anamm3a. HacmencTtBeHnHble 3a00JIeBaHUS YEIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPENpacoOKEHHOCTbIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUeCKME€ M TeHepaTuBHbIe MyTauuu. CTBOJIOBBIE KIIETKHU.
[TpuHLMIBEL 310pOBOTO 00pa3a *KU3HHU, JUATHOCTUKU, MPO(DUIAKTUKY U JICYECHUS
reHeTH4ecKuXx Oone3Hel. MeauKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TEeHETUKU B TMPEJOTBpPAIIEHUH ¢ JICYCHUU TE€HETUYECKUX
3a001eBaHUI YelloBEeKa.

JleMmoHcTpanuu:

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

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKPELIMBAHME U €rO
LIUTOTEHETHUYECKAasT OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH 4YHUCTOTBI Tamer», «JluruOpuaHoe CKpenrBaHuE,
«lluToNornyecknue OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHus», «Meio3y,
«BzaumopeiicTBre alieNnbHBIX T'e€HOBY», «l['€HeTHueckue KapThl pPACTEHHI,
KUBOTHBIX U YeJoBeKay, «['eHeTnka noya», «3aKOHOMEPHOCTH HACJEAOBaHMS,
CUEIUIEHHOTO0 ¢ TmojioM», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Busl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3sMeHIMBOCThY, «HacnegoBanue pesyc-
daktopa», «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anuiMkauuu «MOHOTHOpUIHOE CKPEHIMBAHUEY,
«Henonnoe nomuHupoBanue», «JurnOpuaHoe ckpeumBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN U MuKponpenapatr «Jpo3zoduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHOIY.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

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

JlaGoparopnas  padora Ne 6. «M3yuenne MoauduUKaAMOHHON
MU3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOID.

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

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

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka U MpoLECC. 3apOkKACHUE CEIEKIUN U JIOMECTUKALIHSL.
Yuenne H. WM. BaBunoBa 0 IUEHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJbTYPHBIX pacTeHuid. LIeHTphl IpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METObI CENEeKINH. MacCOBBIN U MHAWBUYAJIbHBIN OTOOPHI
B CEJIEKIIMU PACTEHHUI M XKUBOTHBIX. OLEHKa 3KcTephepa. BiM3KopoacTBEHHOE
cKkpeuuBanue — MHOpuUaWHT. Yucrtas nuHUsA. CKpelIMBAHHE YUCTBIX JUHUM.
['eteposuc, ninu rubpuanas cuna. HepoactBeHHoe ckpelnuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJYYECHHUE TMOJIAIUIONIOB. JIOCTMKEHUS CEJIEKLIMHA PACTEHUM, JKUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHomorus Kak oTpaciib MpOU3BOJACTBA. |'€eHHas MHKeHepus. DTambl
co3ganusi pexkomOunantHoM JIHK wm TpaHcreHHsix opraHu3moB. Kierounas
nHKeHepus. Knerounele  KynbTypbl. MUKpPOKIOHAJIBbHOE  Pa3MHOXKEHUE
pacrennii. KIilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYeCKHe M 3tuyeckue mnpoodsnemsl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

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

Tabmuupl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYpPHBIX pacTteHui», «llopompl aomamHuX JKHBOTHBIX», «Copta
KYJBTYPHBIX pacTeHuil», «OTnanénHas rudpuauzanus», «PaboTel akageMuka
M. @. UBanoBay, «Ilomumionausy, «O0beKTH OMOTEXHOJIOTHIY, «KileTouHbIe
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpoBaHHE U TIEPEHOC TEHOB,
XPOMOCOMY.

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

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenst « OCHOBHBIE METOABl M JIOCTMIKEHHS CEJIEKIIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYI  CTaHLUUIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO35SMCTBO, JaOOPaTOPHUIO
arpOyHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIOHHAA OHMOJIOTHS.

[IpennochulK BO3HMKHOBEHUS SBOJIIOIIMOHHON TEOPHUHU. DBOJIIOIHUOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOMIONMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeugerenscTBa »BOMIOUMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MAJEOHTOJOIMYECKOM JIETOMHMCH, MEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U pasznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOIOTMYECKHE: CXOJICTBA M Pas3nyMsi dMOPHUOHOB pa3HbIX BHUJIOB
I03BOHOYHBIX. CpaBHUTEIBLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJIUMEHTapHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHUX IyTEH Yy BCEX
OpPraHU3MOB.

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



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

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

MukposBomonus. [lonmynsuus kak eqMHUIA BUAA U 3BOJIOLIHH.

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

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

[Iprcnoco0aeHHOCTh OPraHW3MOB KaK pe3yibTar 3Boiouuu. lIpumeps
MPUCTIOCOOTICHUI y OpraHu3MoB. ApoMop(h03bl U UANOA AN TAIIH.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHblIE (POpPMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomorus. dopmel  3BOMIONMK:  (pUIIeTHYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTuMoCTh 3BOJIOLINH.

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

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

Tabmuupr u cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiiey,
«3apoIbIIA O3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl O0pbOBI 32
cymectBoBanue», «EctecTBeHHbIi  oTOOpP»,  «MHOroobpasue  COpTOB
pacTEeHHI», «MHoroob6paszue IOPOJL KUBOTHBIX», «Tomysamumy,
«MyTarmoHHas U3MEHUUBOCThY, «Apomopdo3sly, «Mnuoananramumny, «O01mas
nereHepauus», «/Bwxymue cuibl 3Bomouun», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. [apBuHay, «bopbba 3a CYILIECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpadguyeckoe BUA00Opa30OBaHUE,
«IKOJOTMYECKOE BU000PA30OBAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPACKH,
Ha0op TUIOJOB U ceMsiH, KoJuieKuus «lIprumepbl 3alUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETh
«CTpoeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJeKUus «POpMbl COXPAHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mopenb ammukauus «llepexpéct
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3BuTue HacekoMmoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3odunay (Hopma, MyTauuu GopMbl KPbUILEB U
OKpAacKu Teja).

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

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

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

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

JloHay4HbIE NPENCTABICHUS O 3apOXKACHUM KW3HU. HaydHble rumnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emJje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCIEpUMEHTANBHOE NOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHbie
aTanbl Ouosiormdeckor sposornuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYpP U BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie KIeTKU U uX
3BOJIOLMS. POPMHUPOBAHME OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butune xu3Hu Ha 3emie 1o 3paM U nepuogaM. Karapxei. Apxeiickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas 3pa U €€ MNepUoabl: KEeMOPUUCKUH,
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€0J0THYeCKUX IpoueccoB. OCHOBHBIE 3TaIlbI
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
CUCTEMATUYECKUE TPYIIIBI OPIraHU3MOB.

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

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

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKA: aBCTPAIONUTEKH,
UenoBek ymensii, YenoBek mNpsamMoxomsuui, YermoBeK HeaHACPTaIbCKUU,
UYenoek pazyMHblid. Haxoaku MCKOMAEMBIX OCTATKOB, BPEMS CYILIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHS], 00BEM T'OJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYIUsl.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIAHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalbHAs), MOHTOJIOU IHAS
(a3uarcko-aMepukaHckas). UYepTbl NOpUCTIOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKHUX pac K yCIIOBUSAM CYUIECTBOBaHUSA. EAMHCTBO YelnOBEUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

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

Tabmunel 1 cxembl: «Bo3unkHoBeHnne COJIHEUHOHN cHCTEMBI», «Pa3Butne
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKUBOTHas KIEeTKay,
«IIpokapuoTnueckas kinetka», «COBpeMEeHHasi CCTeMa OPraHUYEeCKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOECHUSI YEJIOBEKa M YEIOBEKOOOPa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX HaXOJOK MPEIKOB
COBPEMEHHOI0 YeJIOBEKaY, «JlpeBHenmme moam», «pesane moau», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeyecKkrue paco».

O6GopynoBanue: wmyspbku — «IIpoucxokaeHue  yenoBeka»  (OHOCTBHI
aBCTpaJIONUTEKA, MUTEKAHTPOIla, HeaHAepTaiblla, KPOMAHbOHIIA), CICNKUA WIIU
U300paKEHUS KaMEHHBIX OpYAM NMEepBOOBITHOrO 4esioBeKa (KaMHHU-YOMIEPHI,
pyowmia, ckpebia), TeoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTudeckas padota Ne 1. «3yueHrue nCKOMaeMbIX OCTaTKOB PacTEHUMN
Y KUBOTHBIX B KOJUIEKLIHSIX).

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

Tema 3. OpranusMbl 4 OKpPY:Ka0IIas cpeaa.

DKoJNorus Kak Hayka. 3aJadyd W pa3feiabl  J3KOJOrMu. MeTonbl
AKOJIOTHYECKUX HCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



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

Oxonornueckue ¢aktopel. Kimaccudpukamus 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOMOTreHHble. J[elicTBHE SKOJOTHYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

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

buotnueckne  Qaxtopel. Bunmbl  OMOTHUECKMX — B3aUMOJCHCTBHIA:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoNepamus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHCanu3M, HEUTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPIaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiiui. (OCHOBHBIE IOKA3aTENH
MOMYJISILUUA: YUCIEHHOCTh, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YuCIEHHOCTH MOIYJISIIUN U €€ perysius.

JleMoHcTpanuu:

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

Tabmuupl u cxembl: kapta «IIpuponnbie 30Hb1 3eminn», «Cpeapl 0OOUTaHUs
opranusMoBy», «®ortonepuonnsm», «llomymsauunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHDY30puu-Ty Penbkuy, «IIuieBbie nenm».

JlabopaTopHble U MpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdosiornueckue 0COOEHHOCTH pacTEeHUN
U3 Pa3HbIX MECT OOUTaAHUS.

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

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

Tema 4. CooO1iecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

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

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3IKOCUCTEMBI: MPOAYILIEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopoTr BemecTB M TOTOK BSHEPrUM B
skocucreMe. Tpodpuueckue (MUIIEBbIE) YPOBHU 3KOocHCcTeMbl. [IHileBbie ienu u
cetd. OCHOBHBIE TIOKa3aTeld DKOCUCTEMBbI: OuoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUIbI: MPOIYKLIUU, YUCICHHOCTH, OMomacchl. CBOICTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETyYJIsALUs, pa3BuTHe. CyKIeccusl.

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

AHTpONOTreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycTtoumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6uochepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemecTBo U ero pynkiuu. OcodbeHHOCTH OHOchephl Kak
rJ100aNnbHOM 3KOCUCTEMBI. Jl[MHaAMUYecKoe paBHOBecMEe M OOpaTHas CBs3b B
ouocdepe.

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



YenoeuectBO B Omochepe 3emmn. AHTPONOTCHHbIE HM3MEHEHHUS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyuiectBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHOBa
PAlMOHAIIBHOIO YIPABJIECHUS NPUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTrkeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHcTpanum:

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

Tabmuupl u cxeMmsl: «lIumeseie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coolmiecTBa», «llenmn mutanus», «IKOIOTHUYECKas MHUPAMUAAY,
«buochepa u  dyenmoBek», «IKOCHUCTEMA  IIMPOKOJIMCTBEHHOTO  JIECay,
«JKOCHCTEMA XBOMHOIO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUSA Ha MNPUPOAY», «BaxHenmmne
MCTOYHHMKM 3arpsi3HEHHs] BO3[yXa U IPYHTOBBIX BOI», «IlouBa — BakHelinas
cocraBisitomias Ouocdeps», «PakTopbl Jerpagaudu nous», «llapHUKOBBIN
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsisHEHUsT Ouocdepnny, «OOmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN
sKpaH ouocdepsd», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOLEH.

O6opynoBanue: MoeNb-anIIMKauus « TUnuyHbie OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», Kojuiekuuu — «buonenody», «Bpeautenu
BAKHEUIIUX CEIbCKOXO3SMCTBEHHBIX KYyJNbTYp», TrepOdapud H  KOJUIEKIUU
pacTeHUN U >KMBOTHBIX, IPUHAMJICKAIINE K PA3HBIM 3KOJOTUYECKUM Tpymnnam
onHoro Buja, Kpacnas xknura Poccuiickoit ®enepannu, HU300pakeHUS
OXpaHsEMbIX BUJIOB pacTeHui u KUBOTHBIX.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUHOCTHBIX pe3yJabTaTOB OCBOCHUS mpeamera «buonorus»
BBIZICJICHBl  CJIEAYIOIIME  COCTaBIAIOIIME:  OCO3HAHME  OOYYAOIIMMUCS
POCCHICKOM Tpa)XKJaHCKOW HIAECHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbBHOCTU W CaMOONPEACIICHUIO, HAIMYUE MOTHBALMK K OOYYEHUIO
OMoJIOTHH, 1IeJICHANPABICHHOE PAa3BUTHUE BHYTPEHHUX YOCKICHUIN TUYHOCTH Ha
OCHOBE KIJIOUEBBIX I[EHHOCTEHW MW HCTOPUYECKUX TPAIULMUNA  PA3BUTHUA
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCTb M  CHOCOOHOCTh OOyYarouIuxcs
PYKOBOJACTBOBAaTbCSI B CBOCH  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMHM, MPUCYIIMMHU CHUCTEME OHOJOTMYECKOro oOpa3oBaHUs, HATUYUE
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IEJIU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE PE3YJIbTaThl OCBOCHUS MpeaAMETa « bHOIOTUSD TOCTUTAIOTCS
B €JIMHCTBE Yy4YeOHOW U BOCHUTATEIBLHON JEATEBHOCTU B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHM  COLUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MpaBWIaMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLeccaM  CcaMOMO3HaHUS,
CaMOBOCITUTaHUSA U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULINU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY Tpylda H
CTapiieMy TIOKOJICHHIO, B3aUMHOIO YBaKCHHS, OEpPEKHOr0 OTHOIICHUS K
KyJbTYPHOMY HAaCI€IUI0 MW TPagulUsIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccutickon @enepanuu, Npupoae U OKPYKAIOIIEH cpeae.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOy4YaroluXxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIIUEH JUYHOCTH,
CUCTEMOM ULEHHOCTHBIX OpHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIecTBa,
paclipeHre >KU3HEHHOIO OMNbITa W ONbITa JEATEIbHOCTH B MPOILIECCe
pean3alii OCHOBHBIX HAMPABJICHUN BOCIHUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKON  TMO3MIIMK  OOydaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaKCHHUE
3aKOHa W MPaBOMOPSIIKA;

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

CIIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO TO3UIHMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;



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, TO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3aJ]]a4, YBaXKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

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

IICHHOCTHOE OTHOILIICGHHE K TMPUPOJHOMY HACJICAUI0 M TaMsITHUKaAM
MPUPOIbI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

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

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

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

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSTHS LIEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAHUE HMOILMOHAIBHOTO BO3JAEUCTBUS KUBOM MPUPOABI U €€
IIEHHOCTH;

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

5) ¢pu3nyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOILMOHAJILHOTO 0JIaronoyumsi:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH WM OTAbIXa, peryispHas Quznueckas
aKTUBHOCTbH), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3MUYECKOMY U TICUXHUUYECKOMY 3/10POBbIO;

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

OCO3HaHWE  TMOCJIEJICTBUM M  HENPUSATUS  BPEIHBIX  MNPUBBIYEK
(ynotpe0bieHus aqKoroJisi, HAPKOTUKOB, KypeHUs);

6) TpPy10BOI0 BOCTIMTAHMS

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



FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TAKYIO JIEATEIIbHOCTD;

WHTEpPEC K pa3IudHbiM cdepam npocbeccpIOHanLHon NEeSTENbHOCTH,
YMEHHE COBEPINATh OCO3HAHHBIN BRIOODP OyayIeit mpodeccun u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

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

7) 3KOJIOTHYE€CKOr0 BOCIIMTAHUSA:

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

MOBBIIIIEHUE YPOBHSA 3KOJIOTUYECKOM KYJIBTYpPhl: NMPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OILIEHKA HX BO3MOXKHBIX TMOCIEACTBUN Jis
OKPYXKaroen Cpeibl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTed UX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YyUYEHUU OHOJIOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOICHUE TIpaBUJl TOBEJACHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE PABHOBECHUS] B JKOCUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

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

HaJIMYUe PAa3BUTOTO  HSKOJOTMYECKOTO0  MBIIUICHUS, JKOJOTHYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKONW HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COIIUATBLHOMN
MpPaKTUKE, TOTOBHOCTM K YyYacCTHUIO B MPAKTUYECKOW  JIESITEIBHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUpE;

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

NOHUMaHHWE crhenu@ukr OUOJOTUM KaK HAayKH, OCO3HaHUsS €€ pojlu B
dbopMUPOBAHUU PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM 11€JIOCTHOTO
peACTaBiIeHUs] 00 OKPYKaIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOeXIEHHOCTh B 3HAYMMOCTH OUOJIOTUM ISl COBPEMEHHOM UBUIIN3AIINY:
obecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ATbHBIX IKOJIOTHYECKUX MPOoOIeM
U obOecrieueHHs] Tmepexofa K YCTOMYMBOMY Pa3BUTHUIO, PAIlMOHAILHOMY
UCIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

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



COCTaBHOM  4YacTH  (YHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroImxcs,
dopMupyemMoii mpu u3yuyeHUH OUOJIOTHH;

[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEr0o MUpPA U MPOUCXOIAIIUX B HEM
M3MEHEHUM, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAaHME LICHHOCTH HAY4YHOM AEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

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

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJibTaTbl ~ OCBOEHUS ~ Y4eOHOro  IpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMbIE s (OPMHUPOBAHMS MHPOBO33PEHHUS
0o0yYarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHUHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKaxX (BEIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAY4YHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYruX),  yHUBEpCalbHble  y4eOHble  JEUCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETYJIATHUBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATBHOM I'PaMOTHOCTH M COLMAIBHON KOMIIETEHLUU
0o0y4arommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
y4eOHbI€ ICHCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOrPAMMbl CPEIHETrO OOIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENbHO  (OpMyJIHpOBaTH M aKTyalu3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX TOHATUN (BBIIEIATh MX XapakTEpHbIE MPU3HAKH,
yCTaHABJIMBATb CBSI3U C IPYTUMU TOHSATHUSIMHU );

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

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS Mg OObsICHEHUS (AaKTOB U
SIBJICHUW KUBOM TIPUPOJIbI;

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



MPUMEHSATh  CXEMHO-MOJICTIbHBIE  CPEICTBA  IJIs  TNPEACTABICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX,
a TaKKe TMPOTHUBOPECUMH PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaATbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCSATEIBHOCTh, OIICHHBAaTh COOTBETCTBHUE
PE3yIBTATOB MEJISIM, OIIECHUBATh PUCKHU MTOCIICICTBUIA IEATCTLHOCTH;

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

pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCJIeI0BATEIbLCKHE TeHCTBHUS:

BIIQZICTh  HaBBIKAMU  Y4YCOHO-MCCIEAOBATEILCKOM W MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMEHECHHIO PA3IMIHBIX METOJIOB TIO3HAHUS;

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

dbopMHupoBaTE ~ HAYYHBIA  THN  MBIIUICHWS,  BJIAJAETh  HAYYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH U METOJaMHU;

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

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBATh 3aaady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHMsI, HaXOIUTh apTyMEHTBI JUIsl TOKa3aTeIbCTBA
CBOUMX YTBEPKICHHM, 3a/1aBaTh TTapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

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

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;,

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

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

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCcTeH;

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

3) pabora ¢ unpopmanueii:

OpHEHTHUPOBAThCA B PA3IMYHBIX MCTOYHWKAX WHPopMaruu (TeKcTe
y4eOHOTO MOCOOMs, HAy4YHO-TIOMYJSIPHOM  JuTeparype, OHOJIOTHYECKUX
CIIOBapsX W CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE),
aHAJM3UPOBaTh HMH(MOPMAIIUIO PaA3IMYHBIX BHUAOB W (OPM TIPEACTABICHHS,
KPUTHYCCKU OIICHUBATH €€ JOCTOBEPHOCTh M HEIPOTHBOPECUYNBOCTD;

(GbOopMyIUpPOBATH 3aIIPOCH] U IPUMEHSTH PA3IUIHBIC METOIBI IPH TTOUCKE U
oTObope Ouojoruueckorl HWHQpOpMAaIMU, HEOOXOAUMOM ISl  BBITIOJHEHUS
y4eOHBIX 3aJ1a4;

npuoOpeTaTh OMBIT MCIOJIB30BaHUs HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJbTYPY AaKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



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

WCIIONIb30BaTh HAyYHBIN $3BIK B KadecTBE CpeACTBa Ipu padore ¢
Oouonoruueckod HHPOpMAIMEH: MPUMEHITh XUMHUYECKUE, (u3ndeckue u
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYpy, HOMEHKIATYPY,
HCIIOJIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

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

OBjajieHue YHMBEPCAJbHBIMM KOMMYHUMKATHBHBIMHM J1eCTBUSIMU:

1) ob1enne:

OCYLIECTBJISATh KOMMYHHUKAIIMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(ymeHue 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXXJIECHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIaraéMou 3aJjauk, YUYUTbIBATh HHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU AUCKYCCHH);

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

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEHCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCHOJb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs eI TeJIbHOCTh:

MOHMMATh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHJIUBUYyaIbHOM pabOThl TOpH  pPELICHUH OHOJIOTMYECKOM  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOAUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICUCTBHS MIPU PEIICHUH Y4eOHOU 3a1auu;

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

MPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJAVMHUPOBATH JEUCTBUA IO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBUH,
pacnpenensiaTb pojud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKJOT0 y4YaCTHHKAa KOMAHJIbI B
oO1ui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJEU C TO3UIMU HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMH JeHCTBUSIMMU:

1) camoopraHnu3anusi:

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

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



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

CaMOCTOSITENIbHO COCTABJIATh IIJIaH pEHICHHS TMpoOJeMbl C Y4YETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmiipsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO LIUPOKOW SPYAMIIMHU B
pa3HbIX O0JIACTSIX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pe(diIeKcMH KaK OCO3HAHMS
COBEPILAEMbIX JIEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBhl JIPYTrUX NpPHU aHaJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JIPYTrUX MpPHU aHaJIU3€ PE3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIOUAIOT creuupuyeckue JUisi ydeOHOro IpenMera
«buonorusy HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHUIO,
UHTEpNpEeTalud ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIbBI ACATEIBHOCTH TIO
MOJIy4YEHUI0 HOBOI'O 3HAHMS U NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTyallUsX, a TakK€ B PEAJbHBIX >KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPECTABIEHBI M0 roAam
00yueHus.

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

c()OPMUPOBAHHOCTh 3HAHUM O MECTe€ M pOJu OHUOJIOTMH B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHHU COBPEMEHHOMN
€CTECTBCHHO-HAYYHOU KapTUHBI MUPa U HAy4YHOI'O MHUPOBO33PEHUSA, O BKIAJEC
POCCHUHCKHX M 3apyO€XHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE OHOJIOIMH,
(PyHKIIMOHAJIBHON I'PAaMOTHOCTH Y€JIOBEKA JUIsl PELIEHMs] )KU3HEHHBIX 3a71ay;



YMEHHE PAaCKpbIBaTh COJIEpKaHUE OMOIOTUYECKUX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHHE
SHEPruM), TOMEOCTa3 (CaMOpETyJslus), YpOBHEBas OpraHu3alusi KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOpuHU (KIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJspHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o0 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJICHHUS KyJIbTypHbIX pacrenuid H. WM. Basuiosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOEHUE
Y OMMCAaHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBWKEHHE  TUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX
PE3yIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIe1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

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

YMEHHUE MPUMEHSTD MOTYUYEHHbIE 3HaHUA 11 O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHS TPAKTUUECKUX PELIEHUM B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus: O€30MacCHOCTH CBOErO 30POBbS M 310POBbS
OKPYKAIOIIUX JIIOJEH, COOJIOJIEHU HOPM T'PaMOTHOIO TIOBEJIEHUS B
OKpY>Karollled MpUpogHON cpeje, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTHUN MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh 3JIEMEHTapHble TEHETHUYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKUE, CLEIJIEHHOE HACJIeOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JJIs IPEACKA3aHUs HACJIEI0BAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH J1a00paTOpHbIE U MpaKkTUYeCKue padoThl, COOIIOAATD
npaBuiia mpu paboTe ¢ y4eOHbIM U 1a00paTOpHbIM 000PYA0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETUPOBATH HWH(OpMAIUIO
OMOJIOTUYECKOTO COJEpPAHUsS, BKIIOUAIOIIYIO [ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
OMONOTUU, METUIIMHE, OMOTEXHOJOTUH;

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

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 11
Kacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTe€ M pOJu OHUOJIOTMH B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJAC
pPOCCHUHCKHX M 3apyOE€XKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE OHOJIOTHH,
(PyHKIIMOHAJIBHON I'PAaMOTHOCTH Y€JIOBEKA JUIsl PELIEHMs] )KU3HEHHBIX 3a71ay;



yYMEHHE PAaCKpbIBaTh COJEpKaHnEe OMOJOTHYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMyJIALUsA, TEeHOMOHA, OBONIONMS, JBWXKYIIUE CHIbI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJI000pa30BaHueE,
AKOJIOTHYECKUe (PaKTOPBI, IKOCHUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

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

yMEHHE BIIJIeTh METOIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE
Y OTMHCaHUe )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHHIA, OpTaHU3aIlHs U IPOBEICHNE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHE THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOyYEeHHBIX
pE3yJIbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSITUN, TEOPU M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTATOB;

YMEHHE BBIICNIATHh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHJOB, TOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOMN
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3MBbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEILIECTB U OMOT€OXUMUYECKUX IIUKIIOB B Ouocdepe;

yMEHHE MPUMEHATH TOTyUeHHbIC 3HAHUSA JUII OOBSICHEHUST OMOIOTUIECKIX
IIPOLIECCOB U SIBJIEHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTH CBOErO 3J0POBbS M 310POBbS
OKPYKaIOIIUX JIOJEH, COOJIOJIEHUs HOPM TIPAMOTHOTO T[OBEJIEHUS B
OKpY>Karollled MpUpogHON cpejie, TOHUMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

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

YMEHUE BBIMOJIHATH J1a00paTOpHBbIE U MpaKTUYeCKue padoThl, COONIOAATD
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO COJAEP aHUs, BKIIOYAIOIIYIO TICEBJAOHAYYHbIC 3HAHMUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOM HMHQOpMAIMK, HAy4YHO-
NOMyJISIpHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOATBHBIE HIKOJIOTHUYECKUE
po0OJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYTO
NO3ULHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIICHHS,
0000mass Ouojornueckyro HHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITHIHBIHI amnmapar OMOIOoTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumenoBanue KounyecTBO 4acoB
DJIeKTpOHHbIe (LM (pPOoBbIE)
n/ pas3jiesioB U TeM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
n MporpaMmMabl padoThI padoThI
bu6mmorexa [IOK
1 bronorus xax Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble cUCTEMBI U UX 1 bu6mmorexa [IOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U g 1 bu6mmorexa [IOK
CTPOECHUE KJIETKU https://m.edsoo0.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmHo)keHue u
5 e —— 5 1 bubmuorexa [JOK
AHBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHUYUBOCTh 8 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenek1usi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
bu6mmoreka [JOK
8 P
CIEPBHOC BpeMA 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB I10 [TPOTPAMME




11 KJIACC

HauMeHoBaHue Koau4yecTBO yacos
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
Pa3iejioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
1 DBOJIFOLIMOHHAS 9 1 bubmuorexa [JOK
Omoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME 1
2 a3BUTHE KU3HU 9 0.5 bubmorexa HOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emuie
Opranusmsl u
3 U 5 1 bubmuorexa [JOK
24 - https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa u
4 9KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3CPBHOC BPEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 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 4acoB
DJIeKTPOHHbIE
Hdara uudgposbie
n | Tema ypoka KonTtposabHuble IpakTH4ecKkue
Bceero H3y4eHust o0pa3oBaTejibHbIE
/ padoThbI padoThbI
pecypcsbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
HOJIOTUS B CHCTEME 1 >
HayK Https://m.edsoo.ru/863e632
a
MeTtonabl mo3HaHUI
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nuorexa [IOK
1 «Mcnonbp3oBanue
1 0.5 https://m.eds00.ru/863e612
pa3IMYHBIX METOOB MPU "
U3y4EHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornueckue cuctemsl,
1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX U3yUCHHE 4
XUMUYECKUI COCTaB but6mmorekxa [IOK
kiaeTku. Boga u 1 https://m.edso0.ru/863e674

MHHCPAJIBHBIC COJIN

e



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.eds00.ru/863e6b7
CTpOeHHUE OEIKOB >
DepMEeHTBI —
OMOJIOTHUCCKHUE
KaTaJlu3aTopPHI.
JlaboparopHas pabota Ne bubnuorexa [IOK
6 1 «3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTJIUTUYECKOU 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMua3bl
WJTU KaTajasbl)»
bubmuorexa [IOK
7 YraeBoasl. JIumuasr https://m.eds00.ru/863e687
0
bu6nuoreka [IOK
8 Hyxentosbie KHCIOTE. https://m.eds00.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 H3YyYECHUS KIIETKH. https://m.eds00.ru/863e6e8
Knerounas Teopus 8
10 Knerka kak neinoctHas
JKHBasi cUCTeMa
Crpoenue bubnuotexa [JOK
11 AYKApPUOTHYECKON 05 https://m.eds00.ru/863e6ff0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.eds00.ru/863e716
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

bubmuorexa [JOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
POTOCHITES. bubnuorexa [IOK
13 https://m.edsoo.ru/863e7c9
XeMOCHHTE3 3
N bu6mmoreka IIOK
14 JuepreTueckuii 0omen https://m.edso0.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Murto3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habmoneane MruTo3a B 05 https://m.edso00.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIka JyKa Ha
TOTOBBIX
MUKpOTpernaparax»
BbuocunTe3 Oenka. bubnunorexa LIOK
16 Peakmus matpuaHOTO https://m.eds00.ru/863e796

CHHTC3a

€



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.edso0.ru/863e796
OnocuHres Oenka 6
Hexnerounsie popmbl Bubmorexa OK
18 https://m.edsoo.ru/863e754
YKU3HU — BUPYCHI 0
bubmnoreka IIOK
® https://m.edsoo.ru/863e81b
19 OPMBI Pa3MHOKCHHUS 6
OPTaHU3MOB https://m.edsoo.ru/863e831
e
. bu6mmoteka IIOK
20 M
enos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
IMOJIOBBIX KJIETOK.
OntogoTBOpEHHE.
bubanoreka LIOK
JIaGoparopHas paboTa Ne
21 0.5 https://m.edso0.ru/863e81b
4 «Mzydyenue cTpoeHus 6
IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTIpeIriapaTax»
bu6nunorexa LIOK
NunuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BUTHE OPTAaHU3MOB 6
I'enetnka — Hayka o
bubnunorexa LIOK
23 HACJIEACTBEHHOCTH U

U3MCHYUBOCTHU

https://m.eds00.ru/863e86f2



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 MIPU3HAKOB. https://m.eds00.ru/863e887
Monoru6puanoe 8
CKpeIIUBaHHE
UTHOpHUIHOE
A P bubnuorexa [JOK
CKpelniuBaHue. 3aKoH
25 https://m.eds00.ru/863e89a
HE3aBHUCHUMOTO 4
HacJIeI0BaHMS IPU3HAKOB B
Cuenennoe
HacJe0BaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «A3yuenne bubmuoreka [JOK
26 | pe3ympTaToB 0.5 https://m.edso00.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢UIIBl HAa TOTOBBIX
MUKpOTpenaparax»
I'eneTunka mosma.
bubnunorexa LIOK
Hacnenosanue
27 https://m.edsoo.ru/863e8c6
MIPU3HAKOB, CIIETITICHHBIX 0
C IOJIOM -
H3MeHYnBOCTb. Bu6 OK
OTeKa
28 Henacnencteennas 0.5 nosmorexa [

N3MCHYHBOCTD.

https://m.edso0.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 05 https://m.edso0.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIpEriapaTax»
bu6nuorexa [IOK
30 I'enetuka yenoBeka https://m.eds00.ru/863e8d7
8
PesepBHBIil ypOK.
O60061eHue o Teme
31 «HacneacTBeHHOCTD U
HU3MEHYUBOCTh
OpPTaHHU3MOB)
bu6nunorexa LIOK
32 Ceneriims kax Hayka https://m.eds00.ru/863e921
mpoiecc 4
MeToabl U JOCTUKEHUS but6mmoreka [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.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.eds00.ru/863e933
6

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34



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

11 KJIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbBIE
Hdara uudgposbie
n Tema ypoka KonTposabHubie IIpakTuyeckue
Bcero U3yYeHusi o0pa3oBaTe/bHbIE
/ padoThbI padoThbI
pecypchbl
n
DBOJIIOLIHAS M METOBI €€ bubmmorexa LOK
1 1 https://m.edsoo.ru/863ea20
W3Y4YCHHS 6
HUcropus pazsutus bubnuorexa [IOK
2 npeACTaBICHUN 00 1 https://m.eds00.ru/863e957
SBOJIIOLIMU 0
bu6nuorexa [IOK
3 MWUKPOIBOITFOIHS 1 https://m.edso00.ru/863e9c1
€
ITomynauus kak
JJIeMEHTapHas €IUHUIA
BH/JIa ¥ DBOJIIOLIMH. bu6anoreka IIOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.edso00.ru/863e99c
1 «CpaBHeHHE BHJIOB T10 6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBroKy1Me CHIIBI but6mmoreka [IOK
5 (a;meMeHTapHbIe 1 https://m.edsoo.ru/863e9da
(akTOpPBI) IBOIOLUH 4
6 EcrecTBeHHbIi 0TOOp U 1 bubmuoteka [IOK



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/863e9ed
0

Pe3ynpTarsl sBOIIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 05 bubmuoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa»
Hamnpasnenus u nytu bubmmorexa [JOK
8 https://m.edso00.ru/863e9c1
MaKpO3BOTFOITUU e
9 HeoGpatumocts
HBOJTIOIINH
10 Wctopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yueHus
I'unoTessl bu6nunorexa [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863ead5a
Ha 3eMiie 6
PasButne xnu3HM Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuogam €
13 OCHOBHBIC 3TaITbI 05 bubmuoreka [{OK

DBOJTIOLUHN

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 )

[}

CoBpeMeHHas cucTema

bubmuorexa [JOK

14 https://m.edso0.ru/863ea48
OpraHUYEeCKOTO MUpa e

15 DBOJIIOLIMS YEJIOBEKA bu6mmoteka IIOK
(a"TpOMIOTECHE3) https://m.edsoo.ru/863eac2c
JIBMXKyIIIME CUTTBI bu6nuorexa [IOK

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

17 OCHOBHBIE CTaINHN
JBOJIOLMHU YEIOBEKA
YenoBeueckue pacel U

18 MIPUPOIHBIE aqalTalliN bubnnorexa LIOK

pup https://m.edsoo.ru/863eaea2

YyeJIOBEKa
Pe3epBHblii ypok.
O00011IeHIE IO TEME

19 «Bo3HukHOBEHNE U
pa3BUTHE )XKU3HU Ha
SemMie»

20 | Dxomorus Kaxk 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

Cpenpl oOuTaHus u

bubnunoreka LIOK

21
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
JlaboparopHas pabota Ne
3. «Mopdonoruueckue
O0COOCHHOCTH PaCTCHHIMA
bubnuorexa [JOK
U3 pa3HbIX MECT
22 0.5 https://m.edsoo.ru/863eb10
0oOHUTaHUN. 6
JlaboparopHas pabota Ne -
4. «BausiHue cBeta Ha
POCT U pa3BUTHE
YepEHKOB KOJICyCa
bubmuorexa [IOK
23 buotuueckue gpakTops https://m.edso0o.ru/863eb34
8
DKOJIOTHYECKHue
XapaKTePUCTHKHU
TIOTYJISIITHH.
24 [IpakTuueckas padora Ne 0.5
2 «IloacuéT mIOTHOCTH
MONYJISILMI pa3HbIX
BHJIOB PaCTEHUIN»
but6mmorekxa [IOK
Coob1iecTBa OpraHu3MoB
25 https://m.eds00.ru/863eb46
— OuoI1IeHO3 .
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK

(3K0CHCTEMBI)

https://m.edso00.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

a
OcHOBHBIC TOKA3aTeIN
9KOCUCTEMBEL.
27 OKOJIOTHYECKHE 1 bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
nupamuiel. CBOMCTBA
skocucteM. Cykieccus
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCUCTEMBI
buocdepa — rnobanpHas bubnmorexa HOK
30 1 https://m.edso0.ru/863ebb5
9KOCHCTEMA 3eMIIH 6
3aKOHOMEPHOCTH bubnuorexa [IOK
31 CYIIECTBOBAHHS 1 https://m.eds00.ru/863ebd1
ouochepst 6
30 Yel0BEUECTBO B 1
ouochepe 3emnu
bu6nuorexa [IOK
CocymiecTBoBaHuE
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEYECCTBA o
Pe3epBHbIii ypok.
34 O000111eHNE TEMBI L
«Coo0bmiecTBa u
9KOJIOTHYCCKUE CUCTEMbD»
OBIIEE KOJIMYECTBO
34 2.5

YACOB II0 ITPOTPAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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