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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsbl MO0 OHMOJOTUU TEOPETUYECKYIO OCHOBY IS
OTpesieNieHUs] MOAX0/I0B K (hOPMUPOBAHUIO COJIEpKaHUs Y4eOHOTO MpeaMera
«buonorus» cocraBunu: KoHuenrtyanbHbele nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3yJlbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HEeSIX W TMPHUHIINIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero ob6bmiero oOpazoBanust B Poccuiickoit ®Denepanuu, a Takxke
MOJIOKEHUS O crienuduke Ouonoruu, e€ 3HaYeHUH B TIO3HAHUU YKUBOU MPUPOIBI
u o0ecreyeHUHu CyIIECTBOBAaHUS denoBeueckoro ooOmectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpe/eJIeHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI 10
Ouosyoruu u e€ CTPyKTypa.

[Iporpamma 1o Owuonoruu na€T MpeACTaBICHHE O LEsIX, 00 oOmen
cTpaTrernu OOy4YeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIMUXCS CpPEICTBAMU
yuebHOoro mpenmera «buomorus», ompeaenseT 00s3aTENbHOE MPEIMETHOE
CONIep)KaHue, €ro CTPYKTypy, pachupeielieHne Mo pa3aenaM H TeMawm,
PEKOMEHIyeMYI0 TIOCTEI0BATEIbHOCTh HW3YYCHHS YYEOHOro Marepuaia ¢
y4€TOM  MEXIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMnXCs.

B nmporpamme mo OHOJOTHMM TakKe€ YYHUTHIBAIOTCA TpeOOBaHUSI K
TUTAHUPYEMBIM JTUYHOCTHBIM, METAalpeIMETHBIM M TPEIMETHBIM pe3yJIbTaTaM
oOydueHHsi B (OPMHUPOBAHUM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHON
NEATEeIbHOCTU/YUEeOHBIX JEUCTBUN OOyYaromMXcsl MO OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMS.

B mporpamme mno Ouosoruum (10—11 xmaccel, 0a30BbIi  YPOBEHD)
peaii30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHHH OWOJIOTHH, Olaromaps
yeMy B HEH MpocMaTpuBaeTCs HANpaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS,
[IEHHOCTHBIX  OpPUEHTAIMA  JMYHOCTH,  DKOJOTMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0pOBOM o00pa3ze KU3HHM W OEpPEeKHBIM OTHOIICHHEM K
OKpyXawumen npupoaHo cpeae. Ilostomy Hapsigy ¢ U3y4YEHUEM
00IIEOMOIOTUYECKUX TEOpHM, a TaKKe 3HAHUU O CTPOEHUHU KHUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTA OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe Mo OWOJIOTUW yJIEJICeHO BHHUMAHHUE HCIOJIh30BAHUIO TOTYyYEHHBIX
3HAHWU B TIOBCEIHEBHOM JKM3HU JUIS PEIICHUs TPUKIIATHBIX 3a7a4, B TOM YHCIIE:
NpOQUIAKTAKA  HACIHEJACTBEHHBIX  3a00JIEBAaHUW  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
1[eIeco00pa3HOro TOBEACHUS B OKPYXKAIOLIEH MPUPOAHON cpene, aHamm3a
BJIMSTHUST XO3SMCTBEHHOW JESTEIbHOCTH YeJIOBEKa HAa COCTOSTHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHCTEM. YCHJICHHE BHUMaHHSI K  NPUKIATHON
HampaBJIEHHOCTH  y4eOHOoro  mpenmera  «buomorus»  TPOAMKTOBAHO
HE00XOAMMOCTbIO 00€CTIeUeHUs YCIOBHUM JJI1 pEelIeHUs] OJHOM U3 aKTyaJlbHBIX
3aa4 IIKOJIBHOTO OMOJOTHYECKOTo OO0pa3oBaHMs, KOTOpas Tpernoaraet
dbopmupoBaHre y 00yJarOIIUXCsl CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpemaHero o01ero oOpa3oBaHHs 3aHUMAET Ba)XKHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHKUE Y OOYUAIOLINXCS MPECTABICHHIT O
HAY4YHO! KapTHHE MUPa, PaCIUUpPsET U 0000IIacT 3HAHMS O KUBOH NMPUPOJE, &
OTJIMYHUTEIBHBIX [PU3HAKAX — YPOBHEBON OPraHM3alMK W 3BOIIOLUH, CO31aET
yCIOBUSL  JUJIsi: TO3HAHUSA 3aKOHOB JKMBOM  MpHUPOABI, (GopMUpOBaHUS



(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370POBOrO0 M 0O€30macHOro obpasa
KU3HHU, HKOJOTMYECKOTO MBINUICHHS, LEHHOCTHOIO OTHOIIEHHUS K YKUBOH
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJIOTMS  MMEET  TakXke JUIA  PEHICHUS
BOCIHUTATENBHBIX M Ppa3BUBAIONIMX 3a7a4 CpeaHero oOmero ooOpa3oBaHus,
couuanu3anuu oodyvarommxcs. M3ydeHne OHOJIOTHM 00ECIEUNBACT YCIOBUS
TUIS dbopmMupoBanus WHTEJUICKTYabHBIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KyJNbTYpbl, CIOCOOCTBYET
MHTETpaIy OWOJIOTUYECKUX 3HAHUHM C MPEICTaBICHUAMH U3 JAPYTUX YUEOHBIX
MpEeAMETOB, B YaCcTHOCTH, (u3nku, Xumuu u Teorpaduu. Has3BaHHbIE
MOJIOKEHHUSI O TpeJHa3HAaueHUH y4ueOHOro mpeamera «buomorus» coctaBUiIu
OCHOBY JUIsl OMNpPENENIECHHS MOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
COJIepKaHusl, MPEACTABICHHOTO B MPOTpamMMe 10 OUOJIOTHH.

OT160p conepsxanusi yaueOHOro npenmMera «buonorus» Ha 0a30BOM ypoBHE
OCYHIECTBJIEH € MO3MUIMUI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHs, 3HAUUMbIE IS
dbopmupoBaHus OOIICH KyJIbTYphI, ONPEACISIONUE aJCKBATHOE IOBEJCHUE
YeJI0oBeKa B OKPY Karolel MPUPOAHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesibHOoCTh. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpblE CIy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAY4YHOM
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALMUAX JIMYHOCTH, CIOCOOCTBYIOLIUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXk aHUs y4eOHOro Marepuana B IPOrpamMme IO
OMOJIOTUM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3ALMH
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4Ye€OHOro IpeameTa
«buonorusy BbIIENEHBI CIENYIOUME COoAepKaTeabHble JIMHUU: «buomorus kak
HayKka. MeToJbl Hay4HOro Mo3HaHus», «KiieTka kak OMojloruyeckasi CUCTEMay,
«Opranusm kak Owosiornueckas cucremay, «CucreMa uU MHOrooopasue
OPraHUYECKOTO MUPa», «OBOJIOLMSA KUBOW MPUPOIBDY, «IKOCHUCTEMBI H
MPUCYIIME UM 3aKOHOMEPHOCTH.

enp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYaIOIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allid >KUBBIX CHCTEM PAa3HOr0 paHra W NpPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3THU 3HAHUS JUISl TPAMOTHBIX JEUCTBUI B OTHOUIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus ydyeOHoro mnpeamera «buomnorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHME O00YYaIOIIUMHCS CHCTEMbl 3HAHMA O OMOJOTMYECKUX TEOPUSX,
VUECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBWIaX, CIyXKallux
OCHOBOM 11711 (pOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAay4yHOTO T[O3HAaHUsS, CTPOCHHH, MHOroo0pasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTraHM3allMH, BbIAAIOLIMXCS
OTKPBITUSAX ¥ COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

dopMHpoBaHrEe y 00yHaIOIIMXCS MMO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U
TBOPUECKUX CIOCOOHOCTEH B IMpoOIECCe aHaau3a JAAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISAO0B, UACH W MOAXOJOB K U3YUCHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHSI OpraHU3aluy;

CTAaHOBJICHME Yy OOydawmuxcs oO0mell KylbTypbl, (QYHKIHMOHAIBHOU
IPaMOTHOCTH, pa3BUTHEC YMCHHH OOBSCHATHP M  OIEHWBATh  SBJICHUS



OKPYXAIOIIEr0 MHUpAa >KUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
MOJTyYEHHBIX TIPU U3YYCHUU OHOJIOTHH;

dopMupoBaHue y OOy4aroOlUUXCsS YMEHHMH WUTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYeCKUX 3HAHWM B MPAKTUYECKOUN ACSITEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOTr0 OTHOIICHHS K HEW, coONoaeHus
TUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX HCCIIEeIOBAHUI;

OCO3HaHUE IIEHHOCTH OMOJIOTWYECKUX 3HAHWM JJI TOBBIIICHHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPBL, 1JI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHON KU3HH
JUISL OLIEHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEeH
cpene, COOCTBEHHOMY 3/0pPOBbIO, OOOCHOBaHHWE M COONIOIGHHE Mep
poIITaKTUKA 3a00I€BaHUT.

B cucreme cpennero obmero obpazoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBJISIETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMSIINUM B
COCTaB NpeaMeTHOMN 00aacTh « EcTecTBeHHO-HAay4HbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyorud Ha ©0a30BOM YPOBHE CpPEIHETO OOIIEeTo
obOpazoBaHust oTBoaUTCA 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COILEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJ0THU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GuiIocopueil, ITHUKON, ACTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHUU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronsl TO3HAaHUS >KMBOM Npuponbl (HAOMIOIEHHE, HKCIEPUMEHT,
OMHCaHue, H3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JemMoHCcTpanum:

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

Tabmuupl 1 cxeMbl: «MeTOo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktruueckas padora Ne 1. «Mcnonp3oBaHHE pazIMYHBIX METOJOB IMPHU
M3YYEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEIMET H3YYECHHsS OHOJIOTHH.
OTnuyne KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJIETOUHbIA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreoIIeHOTUYECKUI ),
Onoc@epHbIi.

JlemoHcTpanuun:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKU OKU3HW», «YPOBHH
OpraHu3ali{ KUBOU TPUPOABD.

O6opynoBanue: mojesb MoJiekysibl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIETKH.

XUMUYECKUN COCTAB KJIETKU. XMUMUYECKUE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMKM BOABI W MUHEpAJIbHBIX BemlecTB B kieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHHMMBIE AMHHOKHUCIOTBL. AMWHOKHMCIIOTHBIA COCTaB.
YPOoBHU CTPYKTYpbI OEIKOBOIM MOJIEKYJIbI (IE€pPBUYHASL, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBa OenkoB. buonormueckue
(GyHKUMU OENKOB.

®depMmeHThl — Ouosornueckue Kkatanuzatopel. CrpoeHue ¢depMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

YraeBoawsl: MOHOcaxapuabsl (TJrOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibl  (caxaposa, JIaKTo3a) W ToJiucaxapubl (Kpaxman, TJIMKOTEH,
1eJUTI0J103a). bronorndeckue PyHKIIUK YTI€BOIOB.

Jlunuapl:  Tpurnuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHO-
ruipodoOHble CcBOMCTBA. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHEHUE
yII€BOAOB, OEIKOB U JIMMHUIOB KaK UCTOUHUKOB YHEPTUU.



Hyxnennoseie xucmorel: JHK n PHK. Hykneormmer — MoHOMEpHI
HyKkiIenHoBbIX kucnoT. Ctpoenne u ¢ynkuun JAHK. Ctpoenue u ¢yHKIIUU
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

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

Knerka kak wenoctHas >xuBas cucrema. OOuue NOpU3HAKU KIETOK:
3aMKHYyTas HapyxHas MmeMOpana, MonekyJsbl JJHK kak reHernueckuii ammapar,
CHCTEeMa CHHTe3a Oerka.

Tunbl KJIEeTOK: 3yKapHoTHYecKkass W mpokapuoTudeckas. OcoOGeHHOCTH
CTpOEHHSI MpOKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoenue
AYKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOUN, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAJMKC,
ux ¢Gyskumu. Ilnasmatnyeckass memOpaHa, €€ cBoWcTBa M (DyHKIHH.
[uromnaszma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabsl KieTku: JIIC,
annapat [onbmxku, sm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIaCTUbI. IIponcxoxxaeHne MUTOXOHAPUN M IUIacTUl. Bumbl
mactua. HemeMOpaHHble opraHOWAbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIIMKN OPraHOMJ0B KIETKU. BKitoueHus.

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

TpaHCcOPT BEIECTB B KIIETKE.

JleMmoHcTpanuun:

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

Juarpammer:  «PacnipeneneHre XUMHYECKMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOU TIPUPOAEH.

Tabmuupr u cxemsl: «llepruognyeckas TadaMa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHrue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHHuEe MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykmennossie kuciotel. JTHK», «Ctpoenue
MoJiekysbl  AT®O», «CTpoeHue 3SyKapuOTHYECKON KIETKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKW», «YTIEBOIbDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOMIOACHUHN, U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

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

JlaGoparopuass pabota Ne 2. «3ydeHue CTpOEHHUsI KJIETOK PaCTECHUM,
KUBOTHBIX M OaKTEpHl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE.

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOMeH BellecTB, WK MeTaboIu3M. ACCUMUIIALIMS (TIJTACTUYECKUN OOMEH)
U JTUCCUMWIAIUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTtabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M IHEPrUM B MOHUMAaHHUU
MeTaboau3ma.

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



®orocunre3. CperoBas u TeMHOBas ¢a3bl (orocunre3a. Peakuuun
dotocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaueHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BiumsHue ycnmoBui cpenbl Ha (OTOCHHTE3 WM CIIOCOOBI
MOBBIIIECHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOIIe OakTepuu. 3HAYEHHE XEMOCHUHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJMpPOBAHHE SHEPrMM B KJIETKE. OTamnbl 3HEPreTUYECKOro OOMeHa.
I'mikomus. bpoxenue u ero Buapl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuuum wmatpuuHoro cuHtesza. ['enetnueckas unpopmanus u JJHK.
Peanuszamnus renerudeckoid mHGOpMalMu B KJIeTKe. | eHeTHUecKuil KOJ U €ro
cBorcTBa. TpaHckpunius — wMarpuunbli cuHTre3 PHK. Tpancmsauma —
OouocuHTe3 Oenka. Otambl TpaHcaauuu. KoaupoBaHue aMUHOKHCIOT. Poib
pubocoM B OMocHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpYChL. MicTopust oTKpeITHS BUpYCcOB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3nu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — BozOyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. . Usanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmoporact», «Potocunres», «Ctpoenne JJTHK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l eHeTudecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOJEIN-ANTUINKALANA «Y IBOCHUE JHK 151
TpaHCKpunuus», «brnocunres 0enka», «CTpoeHUE KIETKN», MOJETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiit nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekarmue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmouaHBIM M TaUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[{utonornueckne OCHOBBI PAa3sMHOXKEHUS W HWHIMBUAYAJIBbHOTO Pa3BUTHSA
OpPraHU3MOB.

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

[Iporpammupyemasi rubesb KJIETKU — arnomnTo3.

@opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecnojioe H TmosioBoe. Buasl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABO€, [OYKOBAaHHE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAUYCHHE IS CEJIEKLINH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. IIporecchl, MpoUCXOagIMe Ha CTAIUSIX MEWo3a.
[ToBenenne xpomocom B Mmero3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



["amerorene3 — mporiecc o0Opa3oBaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHuKH. OO0pa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMeT (CIepMarTo30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpPOCHUS SIUIEKIETOK W CHepMaTo3ouoB. OIIog0TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPHUOHAIBLHOE pa3BUTHUE
(3mOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpysinus, opranorenes. [loctambpruonansHoe pazputue. Turbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HEmpsiMoe (JIMunHOuYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

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

JemoHcTpanum:

Tabmuupr 1 cxembl: «DOpMBbI pa3MHOKEHHS OPraHU3MOBY», «JlBOitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «JleneHue kieTku Oaktepuit», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Menosz», «IIpsamoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4esioBeKay, «OCHOBHBIE CTaIM OHTOIEHE3a».

OOopynoBaHue:  MHUKpPOCKON,  MuUKporpenaparsl  «CriepMaTro30uibl
MJICKOITUTAIOWIETO», <«JSlMIeKkneTka MIeKonuratomero», «KapuokuHes B
KJIETKax KOpelIka JIyKa», MarHUTHasE MOJeb-aniuinkanus «Jlenenue KieTkuny,
mozens JIHK, monens Metada3zHOM XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpeIlIKa JIyka Ha TOTOBBIX MUKpOIIpEnapaTax.

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

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. lcropuss pas3BuTusa reHeTHKH. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKHU. BKiIaa poCCHMCKHUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKH. MeETolbl  T'€HETUKH
(ruOpuI0NOTUYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKU).
OcCHOBHBIC TEHETHYECKHUE TTOHATHUA. ['eHeTUUeCcKass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHHsS  MPU3HAKOB, yCTaHOBJIEHHblE [
Mennenem. MoHOrHOpUAHOE CKpelIMBaHUE. 3aKOH €IuHOO0Opa3us ruOpuIoB
epBoro mnokojeHus. I[lpaBuno AOMHHHMpPOBaHUA. 3aKOH pacLIEIJICHUS
npu3HaKkoB. ['unore3a ynuctorsl rameT. [10IHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpeluBaHUe. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. lluToreHeTHyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAaHMUS.
AHanu3upymoliee CKpElIMBaHUE. Hcnons3oBanue AHATU3UPYIOIIETO
CKpEUIMBaHUS JJIs ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuernyieHHOe HaclienoBaHue TmpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJeJIOBaHMIO TEHOB. HapyleHue cuUENIeHUs TE€HOB B
pe3ynbTaTe KPOCCUHIOBEpA.

XpOoMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. | eHeTnYecKre KapThl.

I'enetuka nmona. XpoMOCOMHOE ONpe/IeiIeHUE T0J1a. AyTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMorameTHbsle M TeTeporaMmeTHbie opraHu3mbl. HacnemoBanue
PU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



N3menunBoCcTh.  Buabpl ~ M3MEHUYMBOCTH: HEHACJIE/ICTBEHHAass U
HaciencTBeHHas. Poxab  cpeabl B HEHACHEACTBEHHOM  M3MEHYHMBOCTH.
XapakTtepucTuka MOAU(PUKAIMOHHON W3MEHYMBOCTH. BapwamwoHHBIN psg U
BapuanvMoHHas KkpuBad. Hopma peakumnm npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbBIC MPHU3HAKU U WX HOpMa peakiuu. CBocTBa MOAU(PUKAIMOHHON
U3MEHYMBOCTH.

HacneacTBeHHas, WM reHOTUNIMYECKAsl, U3MEHYMBOCTh. KomMOMHaTHBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
M3MEHYMBOCTH. MyTaIlMOHHAsT WM3MEHYMBOCTh. Kiaccudukarmus MyTammii:
I€HHbIE, XPOMOCOMHBIE, TE€HOMHble. YacToTa © TNPUYMHBI MyTalUi.
Myrtarenasie (pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOU
n3MmeHunBoctr H. M. BaBunosa.

BHesnepHas HacneACTBEHHOCTh U H3MEHYUBOCTD.

I'eneruka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METObl T'€HETHKHU
YEJI0BEKA: reHEeaJIOTMYECKU, OIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKHU, MOJIEKYJIApHO-TeHeTHYecKnil. COBpPEMEHHOE OmpeeTIeHUE
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nmomornieio II[P-anamm3a. HacimencTBeHHble 3a00JICBaHUS YEIIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpPacoIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUecKMe€ M TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKHU.
[IpuHUUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKN U JICUCHUS
reHeTH4ecKuXx Oone3Hell. MeanuKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TI'E€HETUKH B TNPENOTBPAIICHUH M JICUEHUU TEHETUYECKUX
3a00J1€BaHUI YEIOBEKA.

JleMmoHcTpanuu:

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

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME W €rO
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JluruOpuaHoe  CKpeuMBaHue,
«lluTonornyeckue OCHOBBI  JAUTHOPUIHOIO  CKpenuBaHus», «Meio3y,
«BzaumopelicTBre alieNnbHBIX T'E€HOBY», «l['€HeTMueckue KapThl pPacTeHH,
KUBOTHBIX U YelloBeKay, «l eHeTuka moisa», «3aKOHOMEPHOCTH HACJIEAOBAaHMS,
CUEIUIEHHOTO ¢ TmojioM», «KapuoTumbel 4YeloBeKa M >KUBOTHBIX», «Buibl
M3MEHUYMBOCTH», «MoaudukannoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», «MyTalmoHHasi U3MEHUYHUBOCTH.

O6opynoBanue: MoAeau-anIIuKauu «MOHOTUOPUIHOE CKpPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpuaHoe ckpemumBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOIl U MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHON».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIAHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEAPATAX».

JlaGoparopnas  padora Ne 6. «M3yuenne MoaudUKaAIMOHHON
MU3MEHUYMUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW.

JIabopatopHasi pabota Ne 7. « AHaIU3 MyTaluil y Apo30(Uiibl Ha TOTOBBIX
MUKpOIpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YeJI0BEKaY.



Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U Ipouecc. 3apoxkKACHUE CENEKIUN U IOMECTUKALIHSL.
VYuenue H. W. BaBuioBa 0 ULEHTpax NPOUCXOXKIAEHUS W MHOTooOpaszus
KYJIbTYPHBIX pacTeHui. LIeHTpBl MPOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METObI CENEeKINH. MacCOBBIN U MHAWBHUYaTbHBIM OTOOPHI
B CEJIEKIIMU PACTEHHMI M KMBOTHBIX. OLEHKa 3KCTEpbepa. bin3kopoacTBeHHOE
cKkpeuiuBanue — MHOpuAWHT. YUucrtas nuHUs. CKpelIMBAHHE YUCTBHIX JUHUM.
['eteposuc, ninu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
ITOJYYECHHUE MOJIAIUIONIOB. JIOCTMKEHUS CEJIEKLIMHA PACTEHWUM, JKMUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOoIOTHs KaK OTpaciib MPOU3BOJICTBA. ['€HHAs MHKEHEpHs. JTallbl
co3ganus pexkomOuHantHoM JIHK wm TpaHcreHHpIX opraHu3moB. Kierounas
nHKeHepus. Krnerounsle  KyJnbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pacrennii. KIIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. ODKOJIOTUYECKHE U 3Thyeckue mnpoodsnembl. MO — reHeTndecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

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

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHui», «llopomsl gomamHux KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuid», «OtmanéHHas rudpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomummonans», «O0BEKTb OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJbTypbl W KIOHUpOBaHHE», «KOHCTpympoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JAMKUX (opM H
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenst «OCHOBHBIE METOABl M JTOCTVIKEHHS CENEKLIMM PACTECHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEMEHHYI0  (depmy,
COPTOMCIBITATENbHBII  Y4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOHMOHHOM TEOPUHU. DBOJIOLMOHHAS
TeopHUs U €€ MecTo B OMOJOruu. BiusiHue 3BOMIONMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTUHU U APYTHX HAYK.

CunerensctBa dBomonuu. [laneoHTonornyeckue: NociaeaoBaTeIbHOCTh
MOSIBJIEHUS BHUJIOB B MAJEOHTOJOTMYECKON JIETOMUCH, MEPEXOaHbIe (OPMBI.
buoreorpapuueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMYECKHE: CXOJACTBA W Pa3inyusi SMOPHMOHOB PAa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTMYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHU3MOB.



OpomounonHas Teopus Y. JlapBuna. IlpennoceulkM BO3HUKHOBEHHUS
JapBUHU3MA. J[BIDKYyIIME CHUIIBI 3BOJIONMHU BHIOB 1o [lapBuHy (M30BITOYHOE
pa3MHOXXEHUE  TIpH OTPaHUYECHHOCTH  PECYpPCOB, HeonpeaeaeHHas
M3MEHUYUBOCTb, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposomornus. [lomymnsiius Kak equHUIAa BUIA U BOJIOIUH.

JIBrxymre cuiibl ((paKkTopbl) 3BOIOLMH BUAOB B IpUpoAe. MyTallOHHBIHI
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymsiiimoHHbIE BONHBI U Apeid
reHoB. M3onsuus u Murpanusi.

EctectBenHblii 0TOOp — HampaBisAoOmui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHW3MOB KaK pe3ynbTaT 3BoJouud. [Ipumepsl
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(h03bl U UANOA AN TAIIH.

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

MakposBomorus. dopmel  3BOIMIONMU:  (pUIIeTHYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[Ipoucxoxnenue oT HECIEeIMaTU3UPOBAHHBIX MPEKOB.
[Iporpeccupytoiias cnenuanu3anys. ATanTUBHAS padaiius.
JleMmoHcTpanuun:

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

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpAa Ha 3eMIey,
«3apoIbIIA TO3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyumectBoBanue», «EctecTBeHHbIi  0oTOOp»,  «MHOroodbpasue  COpTOB
pacTEeHHI», «MHoroobpaszue 110poJ YKUBOTHBIX, «Tomymsauumny,
«MyTanmoHHas U3MEHYUBOCTBY, « ApomMopho3b», «Mnnoagantaumy, «O0mas
nereHepauus», «JBwxymmue cuiel 3Bomouun», «Kaprta-cxema Mapuipyra
IIyTELIECTBUA 4. JlapBruHa», «bopbba 3a CYILIIECTBOBAHUE,
«IIpucnocobsieHHOCTh OpraHu3mMoBy», «l'eorpadguyeckoe BUAO0OOpa3OBaAHUEY,
«IKOJOTMYECKOE BUA000PA3OBAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jIM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJOB U ceMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHbBIE HAMPABICHUS IBOJIOIUNY, O0BEMHAS MOJIETb
«CTpoeHHe roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadguueckass kapra wmupa, koyuiekius «DopMbl COXpPaHHOCTH
MCKOIAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb amrmukauus «llepexpéct
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTauuu (popMbl KPbLILEB U
OKpAacku Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

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

JlaGopatopnas pabota Ne 2. «Onucanue nNpucrnocoO0IeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKTepay.

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

JloHay4yHble MPEICTABICHUS O 3apOXKACHUM >KM3HU. HaydHble runotessl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XUMUYECKas
ABONIONMSA. AOUOTEHHBIA CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHUX.
DKCHepUMEHTAIBHOE MOATBEP)KIAECHUE XHUMHUYECKOW sBosonnu. HauanbHbie
sTanbel Ouonorudeckoi spomtouuu. ['mnoreza PHK-mupa. PopmupoBanue



MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KIETKH U UX
sBoNOLMSA. POPMUPOBAHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

Pas3Buture xu3Hu Ha 3emie 1o 3paM U nepuojgaM. Karapxei. Apxeiickas u
nporeposoiickas dpbl. Ilaneosoiickas spa W e MepUOIBI: KeMOpHICKHH,
OPIOBHKCKHI1, CUIlypPUNCKHUIM, ICBOHCKUi1, KAMECHHOYTOJIbHBIN, IEPMCKHIA.

Me3o3oiickast 9pa u e€ MeproIbl: TPUACOBBIN, FOPCKUI, MEITOBOM.

KaitHo30iickass 3pa W €€ mNepuoAbl: MAJECOr€HOBBIM, HEOTrE€HOBBIH,
AHTPOIOTECHOBBIM.

XapakTepucTrKa KJIuMaTa U T€0J0THYECKUX IpoueccoB. OCHOBHBIE 3TAIlbl
HBOJIIOLIMUA PACTUTENIHLHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHUl U
AKUBOTHBIX. [losIBIE€HME, paclBET M BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)xkeHue 3BoJtouud. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBomrolMsl  4eyioBeKa.  AHTpomnoJiorusi — Kak ~ Hayka.  Pa3Burtue
NPEJICTABICHUN O  MPOHUCXOXKICHUM  4YeJIoBeKa. MeToapl  U3y4YeHUS
anTporioree3a. (CxoactBa W pa3auuMs  4YeJlOBeKa M JKUBOTHBIX.
CucremMaTHuecKoe MoJIOKEHUE YETIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTponoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmiecTBeHHbI 00pa3 KHU3HW,
M3TrOTOBJICHHE OPYIUH TpyAa, MBILICHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH SBOJIOLUMU YEJIOBEKAa: aBCTPAJIONUTEKH,
UenoBek ymensiii, YenoBek mNpsamMoxomsumi, YermoBeKk HeaHAEPTaIbCKUU,
UenoBek pasymHblid. Haxoqku MCKOMAEMBbIX OCTATKOB, BPEMSI CYIIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOTO MO3ra, 00pa3 ®KU3HU, OPYIUs.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUaAlbHAs), MOHIOJIOU]IHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  MPEACTaBUTEEH
YeJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUA. EAMHCTBO 4elOBEUYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. . Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne CoOMHEYHOM CHUCTEMBI», «Pa3BuTHe
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«KUBOTHas KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKAa U UYEJTOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOAOK MPEIKOB
COBPEMEHHOTO YeJIOBEKay, «/IpeBHenmme moan», «Ipesane moan», «llepsbie
COBPEMEHHBIE JI0IN», «HemoBeUecKrue paco».

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablld, KPOMAHBOHIIA), CICNKU WU
M300paKEeHHs] KAMEHHBIX OpYAUN MEPBOOBITHOTO YelOBEeKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoXpoHoJoruyeckass Taliauna, KoJuleKius «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3ydeHre nckomaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «DBOJIIOIUS OPraHUYEeCKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeIueCKUil My3ei).



Tema 3. Opranu3Mbl 1 OKPYKAKOIIAs cpeaa.

DOKOJIOTMA KakK Hayka. 3ajJadyd ¢ pa3feiabl JKOJoruu. MeTobl
AKOJIOTUYECKUX UCCIEIOBAHUNA. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKa.

Cpenpl 0OMTaHHSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIHAs, [IOYBEHHAS,
BHYTPUOpPraHU3MEHHAs.

Oxonornueckue ¢aktopel. Kiaccudpukamus 3KOIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTECHHbIC. J[eHCTBHME HSKOIOTHMUYECKUX
(haKkTOpPOB Ha OPTAHU3MBI.

AlGuoTnaeckue (hakTOpHI: CBET, TeMmrneparypa, BJIAYKHOCTb.
dortonepuonusm. [IpucrnocobrieHnss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buomornueckue puTMEI.

buotnueckne  Qaxtopel. Bumgel  OMoTMuYecKMX — B3aMMOJCHUCTBHUU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOONepanus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO).
AMeEHCanu3M, HEeUTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHKU MONysiiui. (OCHOBHBIE IOKA3aTENH
TOMYJSILUA: YUCICHHOCTD, IUIOTHOCTh, POXKIACMOCTb, CMEPTHOCTB, HPUPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH MOIMYJISIUN U €€ peryssius.

JemMoHCcTpanum:

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

Tabmuupl u cxembl: kKapta «[Ipupoanbie 30Hb1 3emun», «Cpeasl oOuTaHus
opranusMoBy», «®oronepuoansm», «llomynsunm», «3aKOHOMEPHOCTH pPOCTA
YUCJIIEHHOCTU NOMYJISUUU UHDPY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

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

Jlaboparopuas pabora No 4. «BnussHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJALMA pa3HbBIX
BHJIOB PACTCHHIN».

Tema 4. CooO1miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06m1ecTBO Opranu3MoB — 0uoreHo3. CTpyKTyphl OHOLIEHO3a: BUI0BAs,
MPOCTPAHCTBEHHAs, Tpoduyeckas (muieBas). Buasl-momuHanTsl. CBsi3M B
OMOILIEHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreorneHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyUeHTbl. KpyroBopoT BelIecTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU AKOCUCTEMBI. [IuiieBbIe 11enu U
cetd. OCHOBHBIE TIOKa3aTelM HSKOCUCTEMBI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbl: MPOAYKIIMU, YHUCIEHHOCTHU, OnoMacchl. CBOMCTBA
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETyYJIsilus, pa3BuTe. CyKueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p U pPEK. IDKOCUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akrtop ycToMumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. . Bepnaackoro o 0uocdepe. I'panunibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak



r7100anpHON 3KOcHCTEeMBl. J[MHaMUYeckoe paBHOBECME U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OHOTCOXMMHUYECKHE LHKIBI 3JEMEHTOB
(yrmepona, azora). 30HaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenoeuectBo B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymiectBoBaHue PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHue
OwopazHoOOpa3msi Kak  oOcHOBa  yctowumBocth  Ouocdepr. OcHoBa
pPalMOHAIIBHOIO YIIPABIIEHUS NPHUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTrxeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHCcTpanum:

[Toptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxeMmsl: «lIumesbie nenmn», «bUONEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbpie coobmecTBay, «llenu mutanms», «IKOJIOTHUECKAs MMHPAMUTIA,
«buochepa u denmoBex», «IKOcHUCTEMA  IIUPOKOJUCTBEHHOTO  JIiEcay,
«JKOCHCTEMA XBOMHOIrO Jeca», «bHOIIEHO3 BOJOEMA», «ATPOLEHO3Y,
«IIpumepHBIE aHTPONIOTEHHBIE BO3ACHUCTBUS Ha MNPUPOAY», «Baxuenmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelIas
coctaBisitomiasi  Ouocdepnn», «DakTopbl Jerpagauudd MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepn», «OOIas
CTpYyKTypa Ouocdepr», «PacnpocTpanenue xku3Hu B ouocdepe», «O30HOBBIM
sKpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLEHO3bIY, repoapuii
«PacturtenbHble  coolOmiecTBay, KoJuiekiuu — «buoneHo3», «Bpegutenu
BOKHEHUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOoapuul U KOJUICKIIUU
pPacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM SKOJIOTMYECKUM TpYIIam
onHoro Bujga, KpacHas kuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBIX BUJIOB pacTeHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMUOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OO0YYalOIMMHCS TMPOTrpaMM CperHero oOImero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pE3yJIbTaTOB OCBOCHHS mpeaMmera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHME  OOyYaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOONPEEICHUIO, HAJTUYHEe MOTHUBAIMU K OOYYEHHIO
OMOJIOTHH, 1IeTICHANPABICHHOE PA3BUTHE BHYTPEHHUX yOCKICHUN TUIHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpPAOUUUN  pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBATbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLIIMMHU CHUCTEME OHOJOTMYECKOro OOpa3oBaHUsA, HAIUYUE
AKOJIOTMYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€IU U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «buonorus» nocturaroTcs
B €IUMHCTBE y4eOHOH M BOCHHUTATEIIbHOM JAESITEIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, MCTOPUYECKUMU U
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CaMONO3HaHUS,
CaMOBOCHHUTAHUS U CaMOPa3BUTHsI, pa3BUTUSI BHYTPEHHEW MO3UIMHU JUYHOCTH,
MaTpUOTU3Ma, YBAXKEHHUS K 3aKOHY M MPABOIOPSIAKY, YEIOBEKY Tpylda U
CTaplieMy IIOKOJIEHUIO, B3aMMHOIO YBa)XE€HHUSA, OEpPEXKHOTO OTHOIIECHHS K
KyJIbTYpPHOMY HacCJE€IMI0 W TpPaguUusM MHOTOHAIMOHAJIBHOTO Hapoja
Poccutickon @enepaiuu, Npupoe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bUONOTHUSN»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAlMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUII,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOr0 OOIIecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMNbITa W ONbITa JAEITEIIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENILHOM NESITEbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJIE€HA POCCUICKOT0O 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEIEsATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;



YMEHHE YUYUTHIBAaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIOJEH C PA3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMHU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B ITPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
y4eOHBIX, IMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIIOHEHTOB MNpHU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHS K CBOEMY HAapOAy, YYBCTBAa OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmocty 3a cBOM Kpau, CBOWO PoauHy, CBOM fA3BIK M KYJIBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIEAMI0 U MaMSATHUKAM
MPUPOABI, TOCTHKEHHSIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyXe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OHOJOTMH, MOHUMAHUS 3HAYEHUS OMOJIOTMM B IO3HAHUHU 3aKOHOB
MPUPOBL, B dKU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

OCO3HAHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHUM;

MOHUMAHUE HMOIIMOHAILHOTO BO3JECUCTBHS JKMBOM MPUPOIBI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHMPOBAHUSA KYJILTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOJTYYHs:

MOHMMAaHUE M peanu3anus 370pOBOro W Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHUE, COOJIOJEHUWE TUTMEHMYECKMX TMpaBWJI W HOPM,
COQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTH), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
cOOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE LEHHOCTU TMpPaBUJl WHIMBHUIYAIbHOTO U KOJJIEKTUBHOTO
0e30MacHOr0 TMOBEJAEHUSI B CHUTYalUsAX, YTPOXKAIOMIMX 3J0POBbIO U JKU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEICTBMM M  HENpUSATUS  BPEIHBIX  MNPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;



FOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW W COLHMATbHOU
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHATH TaKylO AESTEIbHOCTD;

WHTEpEC K pasnudHbiM cdepaMm npodheCCHOHATBHOU eATeTLHOCTH,
YMEHHUE COBEPIIIATh OCO3HAHHKIN BBIOOP OyayIeit npodeccun u peaanu30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTUYECKOW KYJIBTYpBI: MPUOOPETECHUE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKPYXarouen Cpepl;

OCO3HaHHUE TI00aTBHOIO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJBb30BaTh MPUOOPETAEMBbIE MPU H3YYEHUH OHOJIOTHH
3HAHUSA W YMEHHUS TpPU PEIICHUH MpOOJieM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE PABHOBECHUS] B JKOCUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBUM, NPUHOCAIIMX Bpel OKPYKAKOLIEH
MIPUPOJIHON Cpesie, YMEHUE MTPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJlMYUe Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYpPBI, OIbITa JACSITEIBHOCTH SKOJOTMYECKOM HaNpaBIE€HHOCTH, YMEHUS
PYKOBOJICTBOBaThCA UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATIBLHOMN
MpPaKTUKE, TOTOBHOCTM K YYaCTHUIO B MPAKTUYECKOU  JIEATEIHHOCTH
AKOJIOTMYECKON HANPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UWTATENIbCKON KYJIBTYpPhl KaK CPE/ICTBa
B3aUMOJICUCTBUS MEXKTY JIFOABMU U MO3HAHUS MUPA;

MOHMMaHUEe crenuPuky OUOJOTUM KaK HAayKH, OCO3HaHUsS €€ poiu B
dbopMUpPOBaHUU PALMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM 1IEJIOCTHOTO
MpeCTaBICHUs] 00 OKPYKAIOIIEM MUPE KaKk O €IMHCTBE MPUPOJbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOsiemM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JIJIsi COBPEMEHHOMN ITUBUIIU3AIUU:
obecriedeHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCHIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEH BhIXO/Aa U3 IMIO0ATBHBIX IKOJOTHUYECKUX MPOOIeM
u o0ecrneueHus TMepexofa K YCTOWYMBOMY Ppa3BUTHIO, PAIMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHWOJIOTMYECKMX 3HAHUM B IEJAX
MOBBIIIEHUST OOIIEeN KYyJbTYphl, €CTECTBEHHO-Hay4YHOM TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dopMupyemoit mpu u3y4eHun OUOJIOTUH;

MMOHUMAHUE  CYIIHOCTH METOJOB  IIO3HAHUS, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS JIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAYyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 TOTYyUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSATEIBHO MCIOIb30BaTh OMOJIOTMYECKHUE 3HAHUS AJIS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHMHA MO OMOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbBIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyJaromuxcsi  MEXAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, N3MEpPEHUE,
DKCIEPUMEHT U JAPYruX),  YHHUBEpCajbHble  y4eOHBIE  JICHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETyJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHAILHONM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  MCIOJb30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMBbI CPEIHETr0 OOIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JOTUYECKOTO MBILUICHUS
(ananusza, cuHTE3a, CpaBHEHMS, Kiaccuukanuu, 00O0OUIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU TOHSATUSIMU);

ONpenensaTh LENN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENbHOCTH C TOCTABICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS,



OPUMEHATh  CXEMHO-MOJIEJbHBIE  CPEACTBA S MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B  PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEUICHUs MPOOIEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCIeI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEAOBATEIbCKOM M MPOEKTHOU
JESTENbHOCTH, HaBBIKAMHM  pa3pemieHusi mpobieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PELICHUS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTaruy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YKCJIE NP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

dopMupoBaTh  HAy4YHBIM  THUN  MBIIUICHHWS, BIAACTh  HAy4YHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESTENIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKH OLIEHWBAaTh WX JIOCTOBEPHOCTH, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPEHOCca CPEJCTB U CIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

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

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, IIPEATIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3NMYHBIX HUCTOYHMKAX wuHpopMammu (TEKCTe
y4eOHOro MOCcOoOMsl, HAay4YHO-TIONYJSIPHOM  JuTeparype, OHOJOTHMYECKHX
CIIOBapsiX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B MHTepHeTe),
aHAIM3UPOBATh WMHMOPMALIMIO PA3TUYHBIX BHIOB M (HOPM TIPEICTaBICHHUS,
KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(GopMyITHUPOBATH 3aMPOCH U IPUMEHATH Pa3INYHbIC METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



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

HCIIOJIb30BaTh HAy4YHBIM $3bIK B KAaueCTBE CpeACTBa IpU padoTe C
Ouonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

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

OBjajieHUe YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JUCKYCCHH MO CYLIECTBY OOCYXIAEMOU TEMbI
(yMeHHMe 3amaBaThb BOIIPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIAraéMoy 3aJjauM, YUYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HEBEpOalbHBIE CPEACTBA OOIICHHS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYallUil,
YMETh CMATYaTh KOHQIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYrux JIOJeH, TMpPOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh W  HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUyIbHOM  pabOTbl TpPH  pPEIIEHUH OWOJOTMYECKON  MPOOIEMBI,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WIE€HA KOJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHMIO: COCTaBJIATh IUIAH JICMCTBHM,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHHKAa KOMAHJIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEH C TO3ULIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHULIMATUBHBIM.

OBjajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABJICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEHCTBUSX U MOCTYINKAX MO OTHOILICHUIO K dKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBJIATH  IIO3HABATEJIBHYIO  JIESTEIBHOCTb,
BBISBJISITH TPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B
00pa30oBaTENbHOMN IEATEIBHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTUpOBaTb  €ro,  OpaTh
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIUH B
pasHbBIX O00JACTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIQZIETh HABBIKAMU TI03HABATEIbHON pe(dieKcur KakK OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHMI1, UCIOJIb30BaTh MPUEMBI pedIECKCUH JUIsl OEHKHU CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLECHHBATh PUCKA W CBOECBPEMEHHO NPHUHMMATh PEIICHUS IO HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHMBBI M ApPryMEHTBHl JIPYTHX IPU AHAIM3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M ApPIyMEHTBHl JIPYTHX IPU AHAIM3E PE3YJIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHeuuduyueckue s y4eOHOro mpeameTa
«buonorus) HaydHble 3HaHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEpOpEeTallul W NpeoOpa3OBaHMIO 3HAHUM, BHJBI JEATEIBHOCTH IO
MOJIyYEeHUI0 HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3JIMYHBIX Y4YEOHBIX
CUTYyallMsIX, a TaKKe€ B PEAIbHBIX JXU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
ouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPEICTABIEHBI M0 roAaM
00yueHwus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO NpeamMera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 33]1a4;



YMEHHE PacKpbIBaTh COJEp:KaHnEe OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHUE (penpoyKuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jararb OHOJOTMYECKHE TEOpUU (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas J0TMa MOJIEKYJIsIpHOW Owuosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunosa) u yuenus (0 neHTpax MHOT000pasus u
MIPOUCXOXKJIEHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJAETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUX: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IIPOLECCOB U SIBJICHUM, OpraHU3alMsl U POBEACHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILICHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MUTO03a, MeWo03a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA ISl OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, ISl IPUHATHS IPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: O€30MaCHOCTH CBOErO 370POBbS M 310POBbS
OKPYXaIOIUX JIOJAEH, COOJIOJEHUs HOPM TIPAaMOTHOTO IIOBEJIEHUS B
OKpY’Karollel MpUpogHOM cpee, MOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUW MJIs PallMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TEHETHYECKHe 3aJaud Ha MOHO- U
JUTHOPUIHOE CKPEIMBAHKE, CLEIJIEHHOE HACJIeOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JIs IPEACKA3aHUs HACJIEI0BaHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MpPaKTHYECKHEe paboThl, COOII0IATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaATOPHBIM 000PYTI0OBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIKIO
OMOJIOTUYECKOTO COJEPM AHUS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeACTBa MaccoBOM MHGPOpMALMKM, HAYYHO-
MOMYJISIPHbIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJIOTUH, METUIIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOUIEHUS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BaTh MOHATUWHBIN annapar OUOJIOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAy4YHOTO MHUPOBO33pPEHHUS, O BKJIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 33]1a4;



YMEHHE PacKpbIBaTh COJEp:KaHnEe OMOJOTUYECKHMX TEPMUHOB M MOHSTHM:
BUJ, TOMYyJsALUsA, TEHO(OHH, OHBOJIOUMSA, JBIXKYIIUE CHIBI ((PaKTOphI)
ABOJIIOLUH, PUCTIOCOOICHHOCTD OpraHU3MOB, BHUJ1I000pa30BaHUE,
AKOJIOTHYECKUEe (DaKTOPBI, IKOCHCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[IETY TTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

YMEHHE H3J1araTh OMOJOTHUYecKHe Teopuu (PBOMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apognpreBoro cxoactsa K. M. Bapa, yepenoBanus riaBHbIX HAalpaBICHUA U
myteit apomonu A. H. CeBeprioBa, yuenust o 6uochepe B. . Bepuaackoro),
OTIPEEIIATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIAJeTh METOJaMH HAyYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs U IPOBEICHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXy HCCIEAYEMBbIMH BEINYMHAMH, OOBSICHEHHE MOJyYEHHBIX
pE3yNbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHITHUNA, TEOPUM U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJBI HA OCHOBAHUU TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIWNA, MPOIYIEHTOB, KOHCYMEHTOB, PEAYILEHTOB,
OMOTreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3MBbl, TI€PEHOCa BEIIeCTB M TIOTOKA DSHEPIUM B OKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUN B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATH TOTYyYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTHIECKIX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: O€30MaCHOCTH CBOErO 370POBbS M 3/10POBbs
OKPYXAIOIUX JIOJAEH, COOJIOJEHUS HOPM TIPAaMOTHOTO IIOBEJIEHUS B
OKpY’Karolel MpUpogHOMN cpee, MOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHUE pellaTh »3JIEMEHTapHble OMOJOTHYECKHE 3aJauyd, COCTaBIATh
CXEMBI [TIEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTeMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOIIOAAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaATOPHBIM 000PYTI0OBAHUEM;

YMEHHE KpPUTHUYECKH OIICHUBaTh W HWHTEPIPETUPOBATH HWHGOPMAIUIO
OMOJIOTUYECKOTO COJEPM AHUS, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOM HH(OpMAIMK, HAy4YHO-
NOMyJSIPHBIE  MaTepuaibl), pacCMAaTpUBaTh TJIOOAIBHBIE AIKOJIOTHUYECKUE
po0JiIeMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHnoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/m Bcero o0pa3oBaTejibHbIE PecypChl
NMPOrpamMMbl padoThI padoThbI
bubnnoreka IIOK
! bronorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 ’KuBbie CUCTEMEBI U UX 1 bubnnoreka IIOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 3 1 bubnnoreka IIOK
CTPOCHUE KIIETKH https://m.edso0o.ru/7f41c292
4 JKusnenesaTeIbHOCTh 6 bu6nuoreka [IOK
KJIETKH https://m.edsoo.ru/7f41¢c292
PasMHOXeEHUE U
5 T — 5 1 bu6nuoreka [IOK
JHBHILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 W3MCHYHUBOCTD 8 15 bubmorexa [IOK
' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekusi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bu6nuoreka [IOK
8 P
C3CPBHOC BpEMA 1 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 110 ITPOTPAMME




11 KIIACC

HauMeHoBaHHe KoanuyecTBO yacon
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPorpamMmsbl padoThI padoThI
1 DBOJIIOIMOHHAS 9 1 bu6mmoreka [JOK
OHOJIOTHS https://m.edsoo.ru/7f41cc74
Bo3HukHOBEeHUE U
2 a3BHUTHUC KU3HU 9 0.5 bubmorexa [JOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 OKDVKAIOIAS 5 1 bubmuoreka [JOK
pysaiott https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 DKOJIOTHYCCKHUE 9 bubmotexa [JOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOI'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
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTtposabHubie IpakTu4eckune
n/n Bcero H3yYEeHHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
buonorus B cucteme
1 a 1 https://m.edso0.ru/863e6122
YK https://m.edso0.ru/863e632a
MeToanl TO3HAHUS
SKUBOU TIPUPO/IBI.
[TpakTrueckast padborta Ne
5 1 «cmonp30BaHue 1 05 bu6mmoreka [JOK
PA3IMYHBIX METOJIOB IIPU ' https://m.eds00.ru/863e6122
U3YYCHUN
OMOJIOTHYECKHUX
00BEKTOBY
buonornueckne
3 CHCTEMBI, IIPOLIECCHI U UX 1 bubmorexa HOK
- 1P https://m.eds00.ru/863e6564
U3y4yeHue
XHUMHUYECKHUH COCTaB
4 retii. Boxa i 1 but6mmorexa [JOK
- PO https://m.eds00.ru/863e674e
MUHEPATBHBIC COJTH
5 benxu. CoctaB u 1 bu6mmoreka [JOK

CTpOCHHE OEITKOB

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



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

DepMeHTBI —

OMOJIOTYECKIE
KaTaJn3aTopPhI.
JlaGopaTtopHnast pabota No
6 1 «H3p elfne P 05 bubnmoreka [JOK
yi . ' https://m.edsoo.ru/863e6b72
KaTaJIMTUYECKON
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMuIa3bl
WM KaTaja3bl)»
bubmuoreka [JOK
7 v I
HICBOABL. ST https://m.eds00.ru/863e6870
8 HyxienHoBBIE KHCTOTBL. bubnuoreka [IOK
AT® https://m.edso00.ru/863e6d5c
UcTopust u meTo bl
9 u3 epHI/IH KJ'ICTKIf bubmorexa HOK
yi ’ https://m.eds00.ru/863e6e88
Kiterounas reopus
10 Kierka kak nenoctHas
JKUBasl cUCTeMa
Crpoenue
AYKapUOTUUECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3y4yenue bubmuorexa [IOK
11 CTPOEHHSI KIIETOK 0.5 https://m.eds00.ru/863e6ff0

pacTeHuil, )KUBOTHBIX,
rpuOOB U OaKTepuil MO/
MHUKPOCKOIIOM Ha
TOTOBBIX

https://m.edso0.ru/863e716¢



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

MUKpoOIIpenaparax 1 ux
ONMCAHUE»

OOMeH BELIECTB WU

bu6mmoreka [JOK

12 MeTa00IN3M https://m.edso0.ru/863e766¢
13 doTocHuHTE3. bubmuoreka [JOK
XeMOCHUHTE3 https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 §)
JHEpreTHHeckHii 0OMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIA UK
KJIeTKU. [lenenue
KIIETKU. MUTO3.
JlaGopaTtopnast pabota No
15 3 «HaOmronenne Murosa 0.5 bubnmorexa LHOK
a ) https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYHKA
KOpeIlka JyKa Ha
TOTOBBIX
MUKpOTpenaparax»»
Buocunres Genka.
16 Peaknusg MaTpuuHOTrO bubmmorexa [TOK
H p https://m.edso00.ru/863e796e
CHHTE3A
17 Tpanciauus — bubnnoreka [JOK
onocuHTE3 O€ENKa https://m.edso0.ru/863e796e
18 Hexnertounsie hopMbl bubmuorexa [IOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e7540
19 @DopMBbI pa3MHOKEHUS bubmuorexa [IOK

OpPraHu3MOB

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE
[IOJIOBBIX KJIETOK.
O11010TBOPEHHUE.

21 JlaGopaTtopnast pabota No 05 bubnunoreka [JOK
4 «3y4yeHue cTpoeHus ' https://m.eds00.ru/863e81b6
ITIOJIOBBIX KJICTOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

29 NuauBunyanbHoe bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HacJe CTBeHHOgTKM " bubmorexa [IOK

g https://m.edso00.ru/863e86f2
N3MCHYUBOCTH
3aKOHOMEPHOCTH
HaCJIEIOBAaHUS
24 HDH3HAKOR bubmuoreka [JOK
P ’ https://m.edso00.ru/863e8878
Monorubpumnoe
CKpEIIMBaHuE
Jurnbpumnoe
CKpelInBaHue. 3aK0H
25 HeEan/ICI/IMOFO bubmnorexa [IOK
https://m.edso00.ru/863e89a4
HaCJIEIOBAaHUS

IPU3HAKOB



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

Cuennennoe
HacJIeIOBaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «13yuenue
pe3yIbTaTOB
MOHOTHOPUAHOTO U
JUTHOPUIHOTO
CKpEIIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

27

I'emeTnka momna.
HacnenoBanme
HpI/IBHaKOB, CHCIINICHHBIX
C IIOJIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYNBOCTSD.
Henacnencrsennas
M3MEHYUBOCTb.
JlaGopatopHas pabota Ne
6. 3yuyenue

MO (PHUKAITMOHHON
U3MEHUYUBOCTH,
IIOCTPOEHNE
BapHAaIlIOHHOTO psJa U
BApUALIMOHHON KPUBOII»

0.5

bu6mmorekxa [{OK
https://m.edsoo.ru/863e8efe

29

HacneacrBennas
HN3MEHYHUBOCTD.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



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

JlaGopaTtopnast pabota No
7. «AHanu3 MmyTauui y
JPO30(QHITBI HA TOTOBBIX
MUKpOIpernapaTax»

30

I'eneTuka yenoBeka

bubmuoreka [JOK
https://m.edsoo.ru/863e8d78

31

Pe3epBHbIii ypoK.
O060011IeHNE IO TEME
«HacneacTBeHHOCTE U
W3MEHYUBOCTD
OpPTaHU3MOBY

32

Cernekius Kak HayKa u
nporecc

bu6mmoreka [IOK
https://m.edso0o.ru/863e9214

33

Metonbl U JOCTUKEHUS
CEJIEKLIUH PACTEHUN U
JKUBOTHBIX

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

34

buorexHonorus Kkak
OTpaciib IPOU3BOJICTBA

bu6mmoreka [IOK
https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

34



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

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLMS U METOJbI €€ 1 bubmuoreka [JOK
W3y4YeHUs https://m.edso0.ru/863ea20e
Hcropus pa3Butus
2 MpeACTaBICHUIN 00 1 bubmmorexa LOK
pe https://m.eds00.ru/863e9570
3BOJIIOLIMU
bu6mmoreka [IOK
3 M
HKPOSBOIIOMA 1 https://m.edso00.ru/863e9cle
[Tomymanus kak
AIIeMEHTapHasl €IMHULIA
BH/JIa U HBOJIIOLIUU. Bu6 10K
nonMoTeKa
4 0
JlaGoparopras padora Ne 1 05 https://m.eds00.ru/863e99c6
1 «CpaBHeHHE BUIOB 1O
MOP(OIIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIHE CHJIBI
5 gHeMZI]fFa - 1 bubnmoreka [JOK
P https://m.edso00.ru/863e9da4
(haKTOpBI) IBOITIOIIUN
6 EctectBenHbIil 0TOOD U 1 bubmuorexa [IOK
ero Gpopmsl https://m.eds00.ru/863e9ed0
7 Pe3ynbTarhl 3BOIIOLUN: 1 0.5 bubnuorexa [IOK



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

IpUCIOCcOOJICHHOCTD
OpPTraHUu3MOB U
BU000pa30BaHueE.
JlaGopaTtopHnast pabota No
2 «Onucanue
NPUCTIOCOOTICHHOCTH
opranusma u eé
OTHOCHTEJIEHOTO
XapakTepa»

https://m.edsoo.ru/863e9fde

Hamnpagrienus u mytu
MaKpO?IBOJIFOIIMU

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

HeobpartumocTs
HBOIIOLIUU

10

Hcropus xu3Hu Ha
3eMile 1 METOBI €€
M3y4YeHUs

11

T'unoresnl
MIPOUCXOKICHUS KU3HU
Ha 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

12

Pa3zButue xu3HM Ha
3emuie 1o 3paMm U
rnepuoaamM

but6mmorexa [JOK
https://m.edsoo.ru/863eabbe

13

OCHOBHEBIE ATAITBI
SBOIIOIUHN

PacCTUTEIHHOTO U
’KUBOTHOTO MHUpa.

0.5

but6mmorexa [JOK
https://m.edsoo.ru/863ea8bc



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

[Tpaktudeckas padora Ne
1 «3yuenue
HCKOIIaeMBIX OCTAaTKOB
pacTeHUH U )KUBOTHBIX B

KOJUTCKITHSX )
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OPraHU4YeCcKOro Mupa https://m.edso0.ru/863ea48e
15 DBOIONHS YEIOBEKA bubmuoreka [JOK
(aHTpOIIOrEeHE3) https://m.edsoo.ru/863eac2c
BIDKYIIIME CHIIBI
16 i}aKTZH;) bubmuoreka [JOK
p https://m.edsoo.ru/863ead44
aHTpPOIIOreHe3a
17 OCHOBHBIE CTaIUU
HBOJTIOIMHN YEJIOBEKa
YenoBeueckue pachl U
18 MIPUPOJIHBIE 2, all:)nTa 105 bubmorexa HOK
PHpon A t https://m.edso00.ru/863eaea2
YenoBeKa
Pe3epBHBIN ypOK.
O06o06mIeHne o Teme
19 «Bo3HUKHOBEHHE U
pa3BUTHE )KU3HH HA
3emie»
20 DKoJIorus Kak HayKa
21 Cpensl oOuTanus u bubmuorexa [JOK
JKOJIOTHYecKHe (hakTophbl https://m.edsoo.ru/863eafec
22 AObuoTtndeckue (HaKTopsl. 0.5 bubnnorexa [JOK



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

JlaGopaTtopnast pabota No
3. «Mopdodonoruueckue
0COOCHHOCTH pacTeHUI
U3 pa3HbIX MECT
oOHuTaAHUY.
JlaboparopHas pabota Ne
4. «BnusiHue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyCa»

https://m.edsoo.ru/863eb10e

23 buotnyeckue pakTopsl Bubmmorexa LIOK
https://m.eds00.ru/863eb348
DKOJIOTHYECKUE
XapaKTEePUCTUKU
MO YJISLIUH.
24 [TpakTtuyeckas padora Ne 0.5
2 «ITogcuér mnoTHOCTH
MONYJISAUUNA Pa3HBIX
BUJIOB PaCTEHUII»
CoobmiecTBa
o5 OpraHm3MOB — bu6mmorekxa [{OK
https://m.edso0.ru/863eb46a
OMoIICHO3
26 DKOJOTHYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTIOKa3aTen
97 9KOCHUCTEMBI. but6mmorexa [JOK
DKOJOTHYECKHE https://m.edsoo.ru/863eb5fa

nupamusl. CBOMCTBA



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

skocucteM. Cykueccus

28

[TpuponHbIe SKOCUCTEMBI

29

AHTpOHOFeHHBIe
9KOCUCTEMBI

30

Buocdepa — rmobanbhas
sKOCUCTEMa 3eMIIn

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ouocdepsr

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16

32

YenoBeuecTBo B
ounochepe 3emn

33

CocymiecTBoBaHuE
MPUPOJIBI U
YeJI0BeUeCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

34

Pe3epBHBIN ypOK.
O0001ICHNE TEMBI
«Coo0miecTBa 1
JKOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

34

2.5



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






