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HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (HOPMHUPOBAHUIO COACpPKAHUSA Yy4yeOHOro MpeameTa
«buonoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJIEp>KaHus, pPE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIHX
HeIsIX W NPUHIMIAX, XapaKTepPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpeaHero oo6miero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpuKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPOIBI
U o0OecrieueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
HA3BaHHBIM TOJIOKEHUSIM, OIPEACIICHbl OCHOBHBbIE (DYHKIIMM MPOrpaMMbl IO
OuoNoTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeAcTaBICHUE O LesiX, o0 oOmiei
CTpaTeruu OOy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buomorus», ompeaenser o0sA3aTENbHOE NPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTEIbHOCTh H3y4YeHUs Y4yeOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€UM,  JIOTUKH
00pa3oBaTeNbLHOTO MPOoILIecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYarommnXCs.

B nporpamme mno OMOJOTMM TakKe YUYUTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TMPEIMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIHLHOMN
JeSATEeIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIUXCS O OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUsI.

B mporpamme mno Ouonorum (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YYEHHHM OHMOJIOTUM, Ojarojaps
YyeMy B HEH [MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
UEHHOCTHBIX  OPUEHTAUUh  JMYHOCTH,  JKOJOTHYECKOTO  MBIILJICHUS,
MPEICTAaBICHU O 37A0pOBOM 00Opasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupogHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIIeOMOIOTUYECKUX TEOpHM, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IMPOIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIIOIB30BAHUIO TMOJTYYEHHBIX
3HAHUI B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a]1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00JI€BaHMU  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUs AKOJIOTHYECKHU
11eJ1€CO00pa3HOT0 TOBEJECHUS B OKpYXAloled NPUPOJHOW Cpelle, aHaln3a
BIIMSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA Ha COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJICHHOCTH  yuyeOHoro  mpeamera  «buomorus»  mpoaMKTOBaHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaJIbHBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOT0 O0pa3oBaHUsA, KOTOpas MpenoiaracTt
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIaNTHPOBATHCA K M3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS] COBPEMEHHOTO MUpa.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHHUE Y OOYUAIOIIKUXCS MPEICTAaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpsieT u 00001aeT 3HaHus O )KHBOUW TpUpoje, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOU OpPraHU3allMy U SBOJIOLMU, CO3AAET
YCIIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MpUPOIbI, (HopMuUpoBaHUS



(YHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3o0macHoro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K KUBOH
IPUPOJE U YETTOBEKY.

bonpmoe  3Haduenwe  OWOJIOTMST  MMEET  Takke JUIA  pEelIeHUs
BOCIIUTATEIbHBIX W PAa3BUBAIONIMX 3a7ad CpeAHero oOiiero o0Opa3oBaHMs,
colpaM3anu obyvaromuxcs. M3ydenune Ouosiornu oOecrneuruBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBbIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIBTYphl,  CIIOCOOCTBYET
UHTErpalud OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
IpEeIMETOB, B YaCTHOCTH, (u3uku, xumun u Treorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O TpeHa3HAYeHUH ydeOHOro mnpenMera «buosiorus» cocTaBUIH
OCHOBY JUIsl OMpPEJENCHUS] TMOAXOJ0B K OTOOpPY U CTPYKTYPHUPOBAHUIO €r0
coJiepKaHusl, MPEICTAaBIEHHOTO B TPOrpaMMe 10 OUOJIOTHH.

OTt60p conepxkanus yueOHOro npeamera «buosnorus» Ha 6a30BOM ypoBHE
OCYHIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromifecs: AOKHBI OCBOUTH 3HAHUSI U YMEHHUSA, 3HAUUMbBIC IS
dbopmupoBaHus O0OIEH KyJIbTYphl, OMPEICISAIONUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHON cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOH NearenbHOCTH. Oco00e MeCTO B 9TOM cucTeMe 3HaHUM
3aHUMAIOT  DJIEMEHTHI  COJACpKaHUsA, KOTOpPhIE CIYXKaT OCHOBOM ISt
dbopMHpoOBaHUA TPEACTaBICHU O COBPEMEHHOM €CTeCTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypuUpOBaHUE COJEpX aHUs y4eOHOro Marepuaia B Iporpamme o
OMOJIOTUM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTJIMYUTEBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aAINU
U DBOJIONMU. B COOTBETCTBUM € 3THUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbIIENEHBI CIENYIONUE CoAepKaTeabHble JInHuu: «buomorus kak
Hayka. MeTojipl HaydHOTro To3HaHus», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosornueckass cuctemay, «CucremMa uU MHOTroobOpasue
OPraHUYEeCKOTO MHUpPa», «IBOJIONHUA >KABOW MPUPOILD, «IKOCUCTEMBI H
PUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebHoro npeamera «buosnorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYaAIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W NPUOOPETeHHUE YMEHHI
UCIIOJIb30BATh TH 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBUiaX, CIyKallux
OCHOBOM 11711 (POPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE
MHpa, O METOoJaX HAyYyHOTO TO3HAHWS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPAa3HOTO YPOBHS OPTAHHU3AIMHU, BBIIAOIIHXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHre y 00YJaIONUXCsl TO3HABATEIbHBIX, HHTCINIEKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCE aHaIu3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJarmmxcs oOImell KyabTyphl, (GYHKIIMOHATBLHON
IPaMOTHOCTH, pa3BUTHE€ YMEHHH OOBSCHATH W  OIICHWUBATH  SIBJICHUS



OKPYKAIOLIEr0 MHpa >KMUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHUe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHYECKOM NEATENbHOCTH YE€JIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEJCHUU OMOJIOTUYECKUX UCCIIEI0BAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTWYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOM KU3HHU
JUISl OLIEHKH MOCJIEACTBUNA CBOEH AEATEIbHOCTH 110 OTHOUIEHUIO K OKPYKAOLIEH
cpene, COOCTBEHHOMY 3/I0PDOBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
npoUIaKTHUKU 3a00JIeBaHUH.

B cucrteme cpeanero obmiero odpazoBanus «buosorus», uzyuaemas Ha
0a30BOM YpOBHE, SBJSIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMEThD.

Jns wu3ydeHuss Ouonorud Ha 0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiaocopuei, 3TUKOH, ICTETHKON H
npaBoMm. Ponb Ouosoruu B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Meronpl TO3HAHUS SKUBOM MpUpOIbl (HAOIIOJAEHUE, SKCIEPUMEHT,
omnHcaHue, HU3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konsuos, /Ixx. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOUM MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pazIuYHBIX METOJOB IMPHU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

XKusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YEeHHS OHOJIOTHH.
OTnu4ue )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocHCTeM U HX pa3HooOpasue. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIpHBIMA, KJIETOYHBIN, TKaHEBbIM, OPTraHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTreoIeHOTHIECKui),
ounocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPU3HAKK JKU3HU», «YPOBHH
OpraHu3ally KUBOW TTPUPOIBI».

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKHM COCTAB KJIETKH. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKPORJIEMEHTHI. Boja 1 MUHEpanbHbIC BEIIECTRA.

OyHKIIMKM BOABI W MHUHEpAIBHBIX BelECTB B Kkierke. llomaepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble M 3aMEHMMbIE aMHHOKHCJIOTHI. AMHWHOKHCIOTHBI COCTaB.
YPpoBHU CTPYKTYpBHI OEITKOBOI MOJIEKYJIbI (TIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OeikoB. buonormueckue
byHKIIUU OETKOB.

depmeHTHl — Ouosiormueckue Karamuzatopbl. CrtpoeHune QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpatHas crnemupuaHoctb. Kodepmentsl. ButamuHsbl.
Otnuuaust PepMEHTOB OT HEOPTAHUYECKUX KATATN3aTOPOB.

VYrineBonapl: MoHOcaxapuabsl (TJIOKO3a, pubo3a ©  JAe30KCUpr003a),
aucaxapuibl (caxaposa, JIaKT03a) W MoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTI0NI03a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlvmuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouabl. [ uapoduiabHO-
ruapodoOHbIe CcBOMCTBA. buonormyeckue ¢GyHkuuu nunugoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHUI0B KaK MCTOYHUKOB YHEPTHUH.



Hykneunosesie xucnorel: JIHK wm PHK. Hykneotuasl — MoHOMEpHI
HyKk1enHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GyHKIUH.

Huronmoruss — Hayka o Kierke. Krerounas Tteopus — MpuUMep
B3aMMOJICUCTBUS HAed U (DAKTOB B HAYYHOM NO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas >xuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, mosekysbl JIHK kak renernueckuil anmapar,
cUCTEeMa CUHTe3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mMpokapuoThueckas. OcoOeHHOCTH
CTpoeHus npokapuoTudeckoi kinetku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dKUBOTHOW H
TPUOHOM KJICTKH.

IToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[urorutazma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxku, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJAPUH, TUIACTUABL. [IporcxXoxaeHre MUTOXOHAPUNA U TIACTUI. Bumel
wiactua. HemeMOpaHHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajipa: sijgepHasi 000JI04Ka,
KapHoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneineH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieneHne XUMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas Ta0aMIIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
6enkay, «Ctpoenue dpepmentan, «Hykmennoseie kucnotsl. [JHK», «Ctpoenne
Monekyinbl AT®», «CTpoeHue »>yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHue
POKApUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH», «YTIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuass pabora Ne 1. «M3yueHue KaTaaIUTHYSCKOM aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabora Ne 2. «M3yueHue CTpoeHHUS KIETOK pacTeHH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErapaTax u ux
OTIMCAHUE».

Tema 4. /KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IM3M. ACCUMUIISINS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKUi OOMEH) — JIB€ CTOPOHBI €MHOTO Tpolecca
MeTtabonm3ma. Poiib 3aKOHOB COXpaHEHHsS BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJM3Ma.

Tumbr oOMmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®otocunTe3. CperoBass u TemMHOBass (a3pl  (orocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (POTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIoIIne OakTepuu. 3HAYCHHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. Paciieruienre BenecTB, BbIACICHUE U
AKKyMYJMpPOBAaHHE DHEPrUM B KIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero BuAbl. KuciopogHoe okucieHue, WIH KIETOYHOE
IbIXaHUE. OkucnutenbHOE dbochopunupoBaHue. OddeKkTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmauus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHYeCKUi KO U ero
cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. TpaHcmsmua -—
OouocunTte3 Oenka. Ortanbl TpaHciasiuuu. KomupoBanue aMHHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHS BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XKUBOTHBIX M 4YEJIOBEKA, BHI3BIBAEMBbIC
Bupycamu. Bupyc nmmynoaeduiura yenoexa (BUY) — Bo36ynurens CITIN da.
OOparHast ~ TpaHCKpWMIIMS, peBepraza W  wuHTerpasa. lIpodunakruxa
pacnpocTpaHeHUsl BUPYCHBIX 3200JICBAHUIM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnbl nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«JHepreTuyecKkuit 0OMeny», «Xioporact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeThyecKuii
ko, «Bupyce», «baktepuodarn», «CtpoeHre U >KU3HEHHBIA ITMKI BUpYyca
CII1[a, 6axtepuodara», «Permuxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIMKAIAN «Y 1BOEHHE JHK 151
TpaHCKpUMIUs», «brocuntes 6enka», « CTpoeHue KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii MK, WM JKU3HCHHBIM UK KieTku. MHTEpdaza m MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIMTUIOWTHBI U TAalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMAaTHIbI.
[{utonornuyeckue OCHOBbI PAa3MHOXKEHUS W HWHIUBUIAYAIBHOTO PAa3BUTUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKH — arornTo3.

@dopMbI  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe u ToJIoBoe. Busl
OecroJioro  pa3MHOKEHHS:  JIeJICHME HaJBOE, TOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKLINM.

[TonoBoe pa3MHOKEHHUE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranuu meno3za. [Ipoieccel, mpoucxoasume Ha CTaAusIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYEeCKuid CMBICT H
3HAYCHHUE MENO03a.



['ameTorene3 — mpoiiecc 00pa3OBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble jkene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (ClepMaro30uj, SUIEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHSI Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOsieHue, racTpyisus, opraHorenes. [loctamOpuonansHoe pazBuTHe. TUITbI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxtepuit», «CTpPOCHHUE TMOJOBBIX KIIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Mutosy,
«Meriosy, «IIpsamoe u HenpsiMoe pa3BuTue», «['aMeToreHes3 y MIIEKOIUTAIOIINX
U 4esoBeKa», «OCHOBHBIE CTAJIUM OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <«SliIekieTka MieKkonuratouero», «KapuokuHes B
KJIETKAX KOpEeUKa JyKa», MarHUTHAsE MOJEIb-alIUIMKalus «/lejneHne KIeTKkmny,
moaens JIHK, moznens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThl:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIE€TKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora No 4. «l3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. lMcropus pa3Butus reHEeTUKH. Ponb
IIUTOJIOTUM W IMOPUOJIOTUU B CTAHOBJIEHWM T€HETUKU. BKiaj poccUiCKUX |
3apyOeKHBIX ~ Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TeHETHKHU
(TUOpUIOJIOTUYECKUNM,  LUTOTCHETHUUECKHHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TOHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAHOBJECHHblE [
Mennenem. MoHOTUOpHIHOE CKpENIMBaHUE. 3aKOH eauHOO0Opa3usi TuOpUIOB
NepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHUS. 3aKOH paCILICIICHUS
pu3HaKkoB. ' uroresa yuctorel ramer. [1onHOE ¥ HEMoIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpelBaHue. 3aKOH HE3aBHCHMOTO  HACJEeIOBAHMS
npu3HakoB. [luToreHeTMyeckrue OCHOBBI  JIUTHOPUIHOTO  CKpEIIMBAHHUS.
AHanuzupyouiee CKpEIIMBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacienoBaHwe Tnpu3HakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETHYECKUE KapThI.

I'eneruka nona. XpoMOCOMHOE OINpEETIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OMOramMeTHele W reTeporaMeTrHeie opranu3Mbel. HacnenoBanue
[IPU3HAKOB, CLENJIEHHBIX C MOJIOM.



N3MeHYHnBOCTSD. Bunsl U3MEHYUBOCTU: HEHACJIEICTBEHHAs U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapualMoHHBIN psig U
BapualMoHHass kKpuBas. Hopma peakuun mnpusHaka. KonmuecTBeHHbIE WU
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
U3MEHYUBOCTHU.

HacneacTBenHasi, wiiv reHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TOJIOBOM MpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa W NOpPUYUHBI MYTalHil.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumnoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKU
YeJoBeKa: rE€HEaJOTUYECKUN, OJIM3HEIOBBIN, ATOT€HETUYECKUM,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMS YEJIOBEKAa: T€HHBIC
0oJ1e3HM, OOJIC3HN C HACJIEICTBEHHON MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTH4ecKMe U TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBEI 310pOBOTO 00pa3a KU3HU, JTUATHOCTUKH, MPOMUIAKTUKHU U JICUYCHUS
reHeTu4eckux Oone3Hel. Meanmko-reHeTHueCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKM B MNPEAOTBPALICHUM W JICYEHUH TE€HETUYECKUX
3a00s1€BaHUH YellOBeKa.

JemoHcTpanuu:

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

Tabmuubr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAaHME U  €rO
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpugHoe  CKpenIuBaHue,
«lluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEHIMBaHHA», «Meio3y,
«B3anmoaenucTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTECHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIEOBaHMUs,
CUEIUNIEHHOTO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3sMeHIMBOCThY, «HacnegoBanue pesyc-
dakTopay, «I'eHeTrka rpymnn KpoBu», «MyTarimoHHas U3MEHUYHUBOCTDY.

O6opynoBanue: MoJieau-anIuMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUE,
«Henonmunoe nomuHupoBanue», «JuruOpugHoe ckpenuBanuey», «llepexpéct
XpPOMOCOM», MUKPOCKOIN U MuKpompemnapar «Jlpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox MOCeBHOM.

JlaGopaTopHblie U NpaKTHYeCKHe padoThI:

Jlabopatopnas pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnas pabora Ne 6. «U3yuenme MoAMPUKAIMOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAIa U BAPUALMOHHOW KPUBOWY.

JlabopaTtopHast pabota Ne 7. « AHaIM3 MyTamuil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[IpakTtuueckass padora Ne 2. «CocraBieHne W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa o IeHTpax MNPOUCXOKIACHUS W MHOTro0o0pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTCHUMN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — MHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUILTONIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u Tpancrennbix opranusmon. Kierounas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIiIOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHyeckue mpodiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTypHBIX  pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpunuzaius», «PaboTel akageMuka
M. ®@. UsanoBay, «Ilomumionaus», «O0BEKTb OUOTEXHOJIOTUNY, «KitleTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJNOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTUIXKEHHS CEJEKLIHMH pPACTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SHUCTBO, JabOpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocbuiku BO3HMKHOBEHUS! 3BOJIIOMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OMOJOTHUU. BiusiHue SBOTIONMOHHON TEOpUH HA PA3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerensctBa 3BOMIOLMH. [laneoHToIOrMUECKHE: TOCIEN0BATENbHOCTD
MOSIBJICHUSI BUJOB B TMAJICOHTOJIOTMYECKOM JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxoactBo u pasznuuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3U4usi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKNE: TOMOJIOTHYHbIC, aHAJIOTUYHBIE,
PYJIUMEHTAapHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH YW OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpTraHU3MOB.

OpomonuonHas teopusi Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
napBUHU3MA. J[BUKYIME CHIIBI SBOJIONWK BUIOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretruueckas Teopust 3BomoIu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomonus. [lomymnsius kak eAuHUIA BUAA U 9BOJIOLIHH.

JIBvokytiye cuiibl ((paxTopbl) IBOIIOLKMH BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTh. [lomynsiMoHHbIe BOJHBI U Apend
reHoB. M30s1us 1 MUTrpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BostOIMUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJIONUHU. [Ipumepsl
IPUCTIOCOOJICHU Yy OpraHn3MoB. ApoMopd03bl U UIU0AJANI TAIIUH.

Bun wu BupoobOpazoBanme. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JIOTHIECKOe.

MakposBomorusi.  dopmbl  3BoIONMU:  (PHUIIeTHYECKAs, JTUBEPreHTHA,
KOHBEpreHTHasl, nmapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune OT HECIEIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenranu3anusa. AJIaTUBHAS paJndaliysl.
JdemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHUYECKOrO0 MHpa Ha 3eMIey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukcey, «Dopmbl 60psObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue - COpPTOB
pacTEeHHI», «MHoroob6pasue nopon KUBOTHBIX», «[Tomynsiiumy,
«MyTarnuoHHasi U3MEHYUBOCTBY, « ApoMopho3b», «nnoagantamumy, «Oo61Ias
JereHepanus», «JBwkymmue cuiel sBomonuny, «KapTta-cxema wapuipyra
My TEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUE,
«IKOJOTUYECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C PA3IMYHBIMU THUTIAMU OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «IIpuMephl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOTAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukamus «llepexpéct
XpOMOCOM», BJaXHbIe Tpemapatbl «Pa3Butue Hacekomoroy», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jpo3oduna» (Hopma, MmyTaiiuu GOpMbI KPbIIILEB U
OKpacKu TeJja).

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThbi:

Jlabopatopnas padota Ne 1. «CpaBHeHue BUIIOB MO MoOp(dojgoruyeckomy
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble TpPEICTABICHUA O 3apOXKICHUU KU3HU. HayuHble rumotessbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 W MaHCIepMUs. XUMUYECKas
ABONTIOIMS. AOUOTCHHBIA CHHTE3 OPTaHMYECKHX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOW »3Bomtouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKku U ux
3BOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazButHe xu3Hu Ha 3emuie 1o spaM u nepuonam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. Ilaneo3oiickas 3pa u €€ mepuOAbl: KEMOPHUICKHM,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o3o0Kickas 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags 3pa © €€ Tepuojbl: IAJEOrCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTUKa KIIMMAaTa ¥ T€OJOTHYECKUX MPoLecCcOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U SKMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro mMupa Kak OTpakeHue 3BoJonud. OCHOBHBIE
CUCTEMAaTHUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YENOBEKa.  AHTpPONOJIOTMSl  Kak  Hayka.  Pa3Butume
NPEACTAaBICHUM O  TMPOUCXOXKACHUU  4eloBeKa. MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoncrBa M pa3iuyus  4YEJIOBEKA W YKUBOTHBIX.
CucTeMaTH4eCcKO€e TOJIOKEHNUE YETIOBEKa.

JBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTb M €CTECTBEHHBIH 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMAHM YEJIOBEKA: aBCTPAJIOINUTEKH,
Yenosek ymensii, YenoBek mNpsaMoxomsmun, YenoBek HeaHAEpPTaJbCKUM,
Yenosek pazyMHbId. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh pacPOCTPAHEHMUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJoMJHAsl (9PKBAaTOpHUAJIbHAS), MOHTOJIOMIHAS
(azuarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOSIEHHOCTH — TMpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENUHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuibel U cxeMbl: «Bo3ankHoBeHne COJIHEUHOM cHCTEeMEBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturtenpHas kieTka», <« KHBOTHas KIETKay,
«lIpokapuoTnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKa M UYEIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 YeJIOBEKay, «/lpeBHenmme moan», «pesaue moanm», «llepsoie
COBPEMEHHBIE JIFAN», «HeloBeYeCKue paco».

O6GopynoBanne: wmymspku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMaHbOHIIA), CICTKUA WIIU
M300pKEHUS KaMEHHBIX OpPYAHMI NEepBOOBITHOTO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyomia, ckpebiia), TeOXpOHOJIOTHYECKas Ta0numa, Kouiekuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHIA
Y dKUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUEeCKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

DOKOJIOTMS KakK Hayka. 3aJadud MW pasleibl HSKoJoruh. MeToabl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JleWCTBHE HKOIOTHYECKUX
(akTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucrnocobieHuss OopraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  daktoprl. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HaueHUe OWOTHYECKUX B3aUMOJCUCTBUU st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTelln
MOMYJISIUU: YUCJICHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJuHaMuka 4YucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JdemoHcTpanuu:

[Toptpetsi: A. 'ymb6onsar, K. ®@. Pynbe, O. ['ekkenp.

Tabnuup! u cxembl: kapta «[Ipupoausie 30Hb1 3eminn», «Cpepl oOuTaHus
opranusmoBy, «®Portomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUK UHDY30puu-TyPenbkny, «[lumeBbie enm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnasi padora Ne 4. «BnusHMe cBeta Ha POCT U Pa3BUTUE
YEPEHKOB KOJICYCa.

[Ipaktuueckass padora Ne 2. «[loacuéT TJIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IKOJIOTH4eCKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsl. CBs3U B
ouoneHose.

Okosoruueckre cucrembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI JIKOCHUCTEMBI: TPOIYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB M TOTOK DSHEPrHUH B
skocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MUPAMUJIBI: TMPOIYKIIUUA, YUCICHHOCTH, OMomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsilius, pa3BuTe. CyKIeccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
bruonornyeckoe u X03sIMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO00Opasus Ha 3eMIle.

VYuenue B. . Bepraackoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdepnr. XKuBoe BemecTBo u ero QpyHkiuu. OcobeHHocTH OHMOChEphl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotbl BemiecTB u  OMOTE€OXMMHUYECKHE IHUKJIBI  AJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emid. AHTPONOreHHbIE H3MEHEHUS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIEHUS NPUPOAHBIMU PECYypcaMu U UX HCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuupl u cxemsl: «IlumieBrie nenmn», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOiectBa», «llenu muranusy, «IKoNOruyecKas MUPaMUJIA,
«buochepa wu yenoBek», «IKOCHUCTEMA IIUPOKOJIMCTBEHHOIO  JIeCay,
«JKocucTeMa XBOMHOro Jjeca», «buOIleHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHble aHTPONOreHHBbIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHei1ias
coctaBisitomasi Ouocdepb», «DakTopsl Jerpaganud MouB», «llapHUKOBBII
abdext», «DakTophl PaaMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moieb-anTuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», koiekuun — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHUN U >KUBOTHBIX, MIPUHAICKAIINE K PA3HBIM SKOJOTHMYECKUM TpyIIaM
omHoro Buma, Kpacnas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYyYalolIMMHCS MPOrpaMM CpeJHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBI  CJENYIOIIME  COCTaBISIONIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEEICHUIO, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHY, 1IeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TMYHOCTH Ha
OCHOBE KJIOYEBBIX LEHHOCTE W HCTOPUYECKUX TPaAULUNA  pa3BUTHUS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTH  OOYYarOIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TMPUCYIIMMHU CHUCTEME OHOJOTUYECKOrOo OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh I€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €JMHCTBE y4eOHOM M BOCIHUTATENHHON JESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU COLUMOKYJIbTYPHBIMH, HCTOPUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT — MpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy IOKOJIEHHIO, B3aMMHOTO YBa)KEHHUSA, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HACI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4yeOHOro mnpeameTa «bHUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEIbHOCTH B MpOLEcce
peanu3alMi OCHOBHBIX HAINpPABJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3UIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33144, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNATh COOCTBEHHYIO TMO3UIIUIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU LIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOI'O BBIOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOUIECHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauWHy, CBOM SI3bIK U KYJIbTYpPY,
IPOIIJIOE M HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIAWI0 K NaMITHUKAM
IPUPOJIBI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyZe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMM B TMO3HAHUM 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOexKJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TyXOBHBIX LIECHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSM, CO3IAHUI0O CEMBHU Ha
OCHOBE OCO3HAHHOTO MPUHSTHUS LIEHHOCTENH CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo10B Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBHUS KUBOW MPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIarONmoJyYns:

NOHUMaHUE W peaju3alus 370pOBOrOo M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJIEHWE THUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW UM OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETCGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJICH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ymoTpeOneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOTHYECKONH M COIMATbHOU
HaTpaBJIEHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATh U
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

UHTEpeC K pa3nuuHbiM cdepam TpodeCCHOHATBHOW ICSTEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodecCuu 1 pean30BhIBATh
COOCTBEHHBIC KNU3HEHHBIC TIIAHEBI;

TOTOBHOCTh W CIHOCOOHOCTh K 0Opa30oBaHUIO W CaMOOOpa3OBAaHUIO HA
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHUYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHUS TMOCTYIKOB M OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTHUU
3HaHUSA M yMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIMOHATBHBIM
IPUPOAOIIOIB30BaHUEM  (COOJIOJIEHHE TpaBWJl TOBEACHUS B  MIPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOC HETPHUATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOJAHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIAronpUsTHBIE SKOJIOTHUYECKUE
TIOCTICICTBHS MIPEATPUHIMACMBIX JICHCTBUH M MPEIOTBPAIIATH UX;

HAIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHHS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEIHHOCTH JKOJIOTUYCCKOW HAMPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW ¥ COIMATBLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHIO B MPAKTHYECKOW  JIEATEIHHOCTH
9KOJIOTHYECKOI HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKHN, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKON KYJIBTYpPHI KaK CPEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PUKU OWOJIOTUM KaK HayKH, OCO3HAHHA €€ poiil B
(GOopMUPOBAHNN PAIMOHAIEHOTO HAYYHOTO MBIIUICHUS, CO3JJAHUH IIEIIOCTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIiecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOsieM
COXPaHEHUS TIPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITMBUIIA3AIIAH:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIHUIIMHBI, CO3IaHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl Pa3BUTHS
YeIIOBEYECTBA, MIOMCKA ITyTeH BHIXOJ/1a U3 TJIO0ATBHBIX YKOJIOTHUECKUX MTPOOIIeM
U oOecrieyeHHs] TIepexoja K YCTOWYMBOMY pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HU;

3aHHTEPECOBAHHOCTh B IIOJIYYCHHH OHWOJOTHYECKHX 3HAHUW B TEISX
MOBBIIICHUST OOMIEH KyJBTYpbhl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (QPYHKIMOHAJIBHOW  TpaMOTHOCTH  OOYy4YaloluXcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTH  METOJOB  T[IO3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOSAIINX B HEM
U3MEHEHHH, yMEHUE JieJaTh 00OCHOBaHHBIC 3aKJIIOYEHHSI Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIIOIB30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHMWE [IEHHOCTH HAYYHOM N1eATEebHOCTH, TOTOBHOCTb OCYIIIECTBIISATD
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJdbTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (OPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpA U CleUUPUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYTHUX), yHUBEpCaJbHbIE  Yy4eOHbIE  JEHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIC), 00€CIEUNBAIONINE
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLIMAIBHON KOMITETEHIIUU
oOy4Jaronuxcsi, CIOCOOHOCTh  OOYYalOIIUXCS  HCIOIb30BaTh  OCBOEHHBIC
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHMS W  YHUBEpPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiageHne  yYHUBEPCAJbHBIMH  Y4YeOHBIMH  I03HABATEJIbHBIMU
AEeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOSATENbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHHMI MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIIENSATh WX XapaKTepHBbIE TMPU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMHU MTOHSATUSIMH);

ONpENENATh LENH JEATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JNOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMU
LEJIAMU;

MCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsCHEHUS (HAKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTHH), BBIABJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICTIbHBIC  CPEIACTBA I IPEACTABJICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakKe IMPOTHUBOPCYMH PaA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIINUXCS
MaTepPHAIBHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE PA0OTy B  YCIOBHSAX peajabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TIPH PEIICHUH KU3HCHHBIX IMPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIaJCTh  HaBBIKAMH  Y4YCOHO-HCCIICIOBATECILCKOW M IMPOCKTHOM
NCATEILHOCTH, HaBBIKAMH  pa3pelieHus  MpoOJjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB PCIICHUS MPAKTHYCCKUX
3a/1a4, MPUMECHECHUIO Pa3JIMYIHBIX METOJIOB MIO3HAHNS;

UCIIOJIb30BaTh PAa3IUYHbIC BHUJBI JEATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro MHTEpIIPETaIlluu, MPeoOpa30BaHUI0 U TMPUMEHEHUIO B YYCOHBIX
CUTYaIUAX, B TOM YUCJIC TIPH CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHpOBaTh  HAy4YHBIM  THI  MBIIUICHUSA,  BJIAJETh  HAyYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJjadydl B 00pa30BaTEIbHOMN
TESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJIM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHHs, HaAXOIUTh apTyMEHTHI JJIS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHUH, 3aaBaTh TApPaAMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIICHUBAThH IIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEepEeHOca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPEy;

yYMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHENICATECIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTCPHATHBHBIC PEIICHUS.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHMKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (GOPM IPEACTABICHUS,
KPUTHUYECKU OIEHUBATH €€ JOCTOBEPHOCTH M HETIPOTHBOPECUNBOCTH;

(GopMyITUPOBATH 3aPOCHl U IPHUMEHSTH Pa3IMIHbIC METOIBI TIPH ITOUCKE U
oTbope Ouojornyeckor wWHQpOpMAIMU, HEOOXOJAMMOW ISl  BBIITOJHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEICTaBICHUS
ouosiormdyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
Oouonoruueckod uHOpMaIMEd: TPUMEHSATh XUMHUYECKUe, (U3MUYECKUE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHUE  CPEACTBA
HaIrJISIAHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIO3HABAaHUS M 3alIUTHl  MHGOpPMAIHH,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBJiageHne YHUBEPCAJIbHBIMIA KOMMYHHKATHBHBIMHY IeHCTBUSIMU:

1) oOmenne:

OCYUIIECTBJISATh KOMMYHHMKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbl
(yMeHuMe 3amaBaThb  BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS  OTHOCHUTEIHHO
BBIIIOJTHEHUS MPEJIaracMoi 3aJ1au, yYUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3ULINI IPYTUX YYACTHUKOB AUAJIOTa WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHHsSI JAPYTUX JIIOAEH, TMPOSBIATh YBAXKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB.

2) coBMeCTHas JAeSITeJIbHOCTD:

NOHMMAaTh W HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUU OHOJIOTUYECKOW MpoOJIeMBbl,
000CHOBBIBATh HEO0OXOIUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YIEOHOMU 3a/1a4u;

BBIOMpPATh TEMATUKYy WU METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJIJIEKTHBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBHUS IO €€ JNOCTUKECHHUIO: COCTABIIATH IJIaH JEUCTBUM,
pacnpenensiaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIIAaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IPOEKTHI, OLEHUBATh HWJEU C MO3ULHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE ITOBEJICHHE B Pa3TUYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1aieHNEe YHUBEPCAJIbLHBIMY PEryJISTUBHBIMHU JeCTBUAMM:

1) camoopranuszanus:

UCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS Ui BBISIBICHUS MPOOJIEM M WX
pEIIeHNs B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWHN IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JEHCTBUSAX M MOCTYMNKAX IO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIIHX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IMO3HABATEJIBHYKO  JIESTEIBHOCTb,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadydl B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs MpoOiemMbl €  y4ETOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW IPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBHI B AESATEIBbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJQJICTh HAaBBIKAMHU II03HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpPUIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIIeKCHH ISl OIIEHKU CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

yYMETh OIICHHWBAaTh PUCKA U CBOEBPEMEHHO MNPUHUMATh PEHIEHUS IO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

IpPUHUMATh ce0sl, MIOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIMU JPYTOro YeIoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTathl ocBoeHHS TporpamMmbel COO mo Ouojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue [ y4eOHOro mpeaMera
«buonorusy» HaydHble 3HaHUS, YMEHHUS M CIOCOOBI JCHCTBUN MO OCBOCHUIO,
UHTEPIpPETAllMd ¥ TpeoOpa3oBaHUIO 3HAHWM, BUJIBI JACATEIBHOCTU TIO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTYyallMsiX, a TaKKe B pEaJTbHBIX KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
Oouonoruei. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPECTABIEHBI M0 ToJaM
00yueHus.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX ® 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEHIECTB W MpeBpallcHue
SHEPruu), romMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3AlMsS >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penipoykius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu31aratb OWUOJOTMYECKHE TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yduenus (0 ieHTpax MHOToo0pasusi u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBuiopa), omnpenensarsb
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUH, OpraHu3alvs U MPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBI)KEHHUE  TUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMH, OOBSICHEHUE MOIYYCHHBIX
pPE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYY€HHBIX PE3yJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHUOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIlEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOro OOMEHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUS, WHJWBUIYAIbHOTO pA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS JUISI O0OBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI IPUHITHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 310POBBS
OKPYXAIOIIUX JIIOJIeH, COOJIOJIEHH HOPM TIPaMOTHOTO T[IOBEJEHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHuE HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTHH JUIS pallOHAIBLHOTO
IPUPOOIIOIH30BAHNS;

YMEHHE pellaTh JJIEMEHTApHbIE TEHETWYECKHUE 3aJadyd Ha MOHO- U
JTUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIs1 TIPECKA3aHMS HACJICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJIHATH Ja0OpaTOPHbIE W MpaKTUYecKue paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3UYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM uWHGOpMAIMKM, HAyIHO-
MOMYJISIPHBIE MAaTEpPUAbl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHUIN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mmass OWoJorHUecKyr0 HMHGOPMAIMI0 U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeta «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



yYMEHHUE PacCKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
BUJI, TOMyJsAluus, TeHODOHI, OBOIIOLMS, JBIKYIHME CWIbl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHueE,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
[eNU MUTaHus, IKOJIOrHYeckasl mupamuia, ouoreoneHos, onochepa;

yMEHHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoactBa K. M. bapa, uepenoBanus riiaBHbIX HalpaBJICHUA U
nyteit sBomonnu A. H. CeBepioBa, yuenus: o 6uocdepe B. M. Bepuanckoro),
ONpeaeNsaTh TPAHUIIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/I€Th METOJJaM{ HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpPraHu3alys U MpoBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYUHAMH, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSALUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AaKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB M TOTOKAa DSHEPIMM B HKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOTr€OXMMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJyYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SABJICHUM, JIJIST TPUHATHUS TPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIO/IEHHs HOPM TIPaMOTHOTO T[IOBEJEHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHue HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS panOHaIBLHOTO
IPUPOIOTIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBIISATh
CXEMBI MIePEHOCA BEIIECTB U SHEPTHH B DKOCHCTeMax (I[eNu MTUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOPHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHUPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3UYHBIX MCTOYHUKOB (CpeACTBA MacCOBOM HMHGpOpMAIMKM, HAYy4YHO-
NOMYJISIPHBIE  MaTepHalyibl), paccMaTpUBaTh TJIOOATBHBIE JKOJIOTHUUYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIINIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001ast OWoONOTHYECKyr0 HWH(OpMAIMI0O ©3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanMeHOBaHME KoauuecTBO 4acoB
n/ pa3jiesioB U TeEM B Konrpoabnsie IIpakTnyeckue
cero

I MporpaMmMabl padoThbI padoThbI

1 buonorus kak Hayka 2 0 0.5
JKuBbI€ CHCTEMBI U UX

2 1 0 0

OpraHu3aIus

XHUMHUYECKUH COCTaB U
CTPOCHHUC KIICTKHU

X(I/IBHC,HGSITGHBHOCTL
KJICTKHU

PazmHoxenue u
5 WHIUBUAYAITBHOE 5 0 1
Pa3BUTHE OPraHU3MOB

HacnencrseHHOCTE U
6 U3MEHYHBOCTh 8 0 1.5
OpraHU3MOB

Cenexkuusi OpraHu3MoB.

7 3 0 0
OCHOBBI OMOTEXHOIOTUA

8 PesepBHOe Bpems 1 0 0

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 34 0 4




11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DBOITIOLIMOHHAS
ouoJorus

Bo3HukHOBEHUE U
pa3BI/ITI/Ie KHU3HHU
Ha 3emiie

0.5

Opranu3mMsl U
OKpYyKaroIas
cpena

Coo0mrecTBa u
AKOJIOTUYECKUE
CHUCTCMBI

Pe3epBHOE BpeMms

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 0

2.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsI

buosorus B cucreme Hayk

MeTtopl no3Hanus xuBoi npupobl. [Ipaktuueckas padora Ne 1
«Hcnonp3oBaHne pa3IMUHbIX METOJOB IIPU U3yUYEHUU OMOJIOTHYECKUX
00BEKTOB»

0.5

buonornueckue CHUCTCMBI, IPOLCCChI U UX U3YUCHUC

XUMHYECKUM cocTaB KIeTKU. Bona u MHUHCPAJIBbHBIC COJIN

benku. CocTaB u cTpoeHue OeIKoB

depMeHThl — OHOJIOTHYECKHE KaTalu3aTopsl. JleMoHCcTpaloHHas
nabopartopnast pabora Ne 1 «M3yueHne KaTaIuTUUECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTajasbl)»

0.5

Yrnesonasl. JInnuasl

Hyxneunoseie kucnorsl. AT®

Hcropus un meTopl n3ydenus kineTku. Kiierounas reopust

Knerka kak OCJIOCTHAaA )XKUBasi CUCTEMA

—_— = =] =

o (O (o o

(el Rl R B K==l

11

Crpoenue sykapuotnyeckoil kierku. Jlaboparopnas padora Ne 2

«M3ydyeHue cTpoeHHsI KJIETOK pacTeHHM, )KUBOTHBIX, TPHOOB U OaKTEepHii O]

MHKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPCIIApATaAX U UX OITMUCAHUCH

0.5

12

OOMeH BEIIECTB WJIH META00IU3M

13

dorocunaTe3. XeMOCUHTES




14 DHepreTuyeckuii 0OMeH 1 0 0
Kuznennsnii nuki kieTku. Jlenenue kietku. Muto3. Jlaboparopnas padota

15 Ne 3 «HaOnronenre MUTO3a B KJIETKAaX KOHYMKA KOPELIKa JIyKa Ha TOTOBBIX 1 0 0.5
MUKpOITpenaparax»

16 buocunres 6enka. Peakiys MaTpuyHOTO CHHTE3a | 0 0

17 Tpancnsanus — 6uocuHTe3 OenKa 1 0 0

18 HexkneTtounsie (opMbl )KU3HU — BUPYChI 1 0 0

19 DopMbI pa3MHOKEHUST OPTaHU3MOB 1 0 0

20 Meiio3 1 0 0
OO0pazoBaHue 1 pa3BUTHE NOJOBBIX KIETOK. OIIOA0TBOPEHUE.

21 JIaGoparopnas padota Ne 4 «/3yueHune cTpoeHHs MOJIOBBIX KIETOK Ha 1 0 0.5
TOTOBBIX MHKPOIpErapaTax»»

22 WNHnnBuayansHOE pa3BUTHE OPraHU3MOB 1

23 I'eHeTHKa — HayKa O HACJIEZICTBEHHOCTH U M3MEHUYHUBOCTH 1

24 3aKOHOMEPHOCTHU HACTEAOBaHUS TPU3HAKOB. MOHOTHOPHIHOE CKPEIIBaHUE 1

)5 Jlurn6puiHoe ckpermyBaHye. 3aKOH HE3aBUCHMOTI'0 HacleJ0BaHUS
MIPHU3HAKOB ! 0 0
CueruieHHOe Hacien0BaHue Mpu3HaKoB. JlaboparopHas paborta Ne 5

26 «M3ydenue pe3yabTaToB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIUBAHUS Y 1 0 0.5
TPO30(UITB»

27 I'enetnka nona. HacnenoBanue npu3HaKoB, CIETIICHHBIX C ITOJIOM 1 0 0
N3menunBocTh. Henacnencreennas naMeHunBoCTh. JlabopaTopnas pabota

28 Ne 6. U3yuenue MoauukainoOHHON N3MEHYUBOCTH, ITOCTPOCHUE 1 0 0.5
BapHUALMOHHOTO Psi/ia M BAPHALIMOHHON KPUBOM»

29 Hacneacreennas nusmenunBocTh. JlaboparopHas padorta Ne 7. «Ananu3 1 0 0.5




MyTalui y Ipo30(UIbDy

30 I'enetuka yenoBeka 1 0 0

31 PesepBHbIil ypok. O6061menue no reme «HacnenctBeHHOCTD U ! 0 0
W3MEHYUBOCTbh OPTaHU3MOBY

32 Cenekius Kak HayKa v MpOIEecc 1 0 0

33 Metoabl U JOCTUXKEHUSI CETIEKIINHU PACTEHUN U KUBOTHBIX 1 0 0

34 buoTtexHonorus kak orpaciib MpOU3BOJCTBA 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KIIACC

Ne KosmuecTBo yacos
n/ Tema ypoka B KourpoJubnbie | IIpakTuyeck
n cero padoThI ue padboTnbl
1 DBOJIOIUSA U METO/IbI €€ N3YUEHMUSI 1
2 HcTopus pa3BuTHS NpeacTaBleHUit 00 3BOIIOLUN 1
3 MuUKpO3BOTIOLMS 1
4 [Tomynsmus kak neMeHTapHasi €qUHULA BU1a U 3BoJtoLuu. JlabopaTopHas
pabota Ne 1 «CpaBHeHUE BUJOB 11O MOP(HOIOTHIESCKOMY KPUTEPUIOY ! 0 0.5
JIBuokyIiue cuibl (37eMeHTapHbIe (PaKTOPhI) IBOITIOLUN 1
6 EcrecTBenHbIil 0TOODP ¥ €10 GOPMBI 1
Pe3ynbTathl BOIONMHT: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopuas padora Ne 2 «Onucanue 1 0 0.5
IPUCIIOCOOIEHHOCTH OpTraHu3Ma U €€ OTHOCUTEIBHOI'O XapaKTepay»
8 HanpaBneHHﬂ U IIYTU MaKpPO3BOJIOIINU 1 0 0
9 Heob6paTumocTs 3BoOLIMN 1 0 0
10 Hcropus xu3Hu Ha 3eMile U METOJBI €€ U3yUEHUs 1 0 0
11 ['unoTe3bl NpoUCXOXKACHUS KU3HHU Ha 3eMiie 1 0 0
12 PazButue xu3Hu Ha 3eMIie MO 3pam U nepuojam 1 0 0
OCHOBHBIE 3Tallbl BOJIIOIUN PACTUTEIBHOTO U KUBOTHOTO MUpA.
13 ITpakTryeckas pabora Ne 1 «M3ydeHne UCKOMaeMbIX OCTaTKOB pacTeHUH U 1 0 0.5
KUBOTHBIX B KOJUIEKIIUSIX»
14 CoBpemMeHHas cucTeMa OpraHudecKoro MUpa 1 0 0




15 DBOJIIOLMS YeJIOBEKa (aHTPOTOTEHE3) 1 0 0
16 JIBrokymue cuiibl ((hakTophl) aHTPOIIOTEHE3a 1 0 0
17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA 1 0 0
18 UenoBeyeckue pacel U NPUPOJHBIE aJANITALIMU YEIOBEKA 1 0 0
19 PesepBHbIil ypok. O600611eHIE TI0 TeMe «BO3HMKHOBEHUE U Pa3BUTHE KU3HU

Ha 3emie» ! 0 0
20 DKoJ0rus Kak HayKa 1
21 Cpenbl OOUTaHMS U YKOJIOTHYECKUE (aKTOPhI 1

Abuotnueckue (axropsl. Jlaboparopuas padota Ne 3. «Mopdonornueckue
22 0cOOEHHOCTH pacTeHHi U3 pa3HbIX MecT oOuTanusy». JlaboparopHas padorta Ne 1 0 0.5

4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCa»
23 buotnueckue GpakTopsl 1 0 0
4 DKosorn4yeckue XapakTepucTuku nomyisiun. [Ipakrndeckas pabora Ne 2

«IIoacY€T MIOTHOCTH MOMYJIALUN Pa3HbIX BUIOB PACTCHUI» I 0 0-5
25 Coob1miecTBa OpraHu3MoB — OHOIIEHO3 1
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1
7 OcHOBHBIE MIOKA3aTENIN IKOCUCTEMBI. DKOJIornYeckue nupamusl. CBoMCTBa

skocucteM. Cykueccus ! 0 0
28 [IpupoiHBIE S3KOCUCTEMBI 1 0 0
29 AHTpPONIOTr€HHBIE 3KOCUCTEMBI 1 0 0
30 buocdepa — rnobanpHas sxocucTeMa 3eMiu 1 0 0
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 0 0
32 UYenoseuecTBo B Omochepe 3emnu 1 0 0
33 CocyiecTBoBaHUE TPUPOBI U YEIOBEUECTBA 1 0 0




34

PesepBHblit ypok. O600menue Tembl «Coo0I1ecTBa 1 9KOJIOTHIECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 knace/ Cupornaszos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkimonepHoe obmectBo «M3narensctBo «lIpocBemienne»

* buonorus. O6mas 6uomnorus, 11 knace/ Cusornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxknronepHoe obmectBo «M3aaTenscTBo «IlpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Mertoanueckoe nmocooue k yueonuky U.b. Aradonosoii, B.I. CuBoriasosa.
buonorus 10 kiacc, 6a3oBbiit ypoBenb/ Mumakosa B.H., Aradonosa 1.b.,
NCusornazos B.1. M.: "JIpoda" 2019.

Metoauueckoe nocooue k yueonuky U.b. Aradononoii, B.. CuBormnazosa.

buonorus 11 knacc, 6a3oBbiit ypoBens/ Mumakosa B.H., Aradonosa 1.b.,

NCusornazos B.U. M.: "JIpoda" 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://m.edsoo.ru/863






