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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY JUJIs
OTpeieNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJCpXKAHUS Y4eOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHUeNntyalbHble mnonoxkenus OIoC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJep)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOBaHMI K yPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LEISIX U
NPUHIUIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoil ®denepanuu, a Takxke IMOJOKEHUS O
cnenupuke OMOIOruM, €€ 3HaYCHUHU B IMO3HAHUM KUBOM MPUPOJIBI U 00ECTIeUEeHNUN
CYIIIECTBOBAHMS 4YeJIOBEeUeCKOTo oOmiecTBa. COrTacHO Ha3BAHHBIM TOJIOKEHUSIM,
OTIpeieNieHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Jaér MpeACTaBICHHE O LEsIX, 00 oOriei
cTpateruu OOy4YeHHUS, BOCHHUTAHHUA M PA3BUTUS OOYyYArOMIMXCS CpeICTBaMU
yuebHoro mnpeamera «buonorus», omnpenenseT o00sS3aTenbHOE MPEeIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeleieHue 1o pasfelaM U TeMam,
PEKOMEHIyEMYIO0 TOCIEA0BAaTEIbHOCTh U3YUYCHHsI yUeOHOro MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKA 0Opa30BaTEIHLHOTO
mporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

B nporpamme mno OuWONOTMM TakKe YYHTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHusi B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIHLHON
NEeSTENHbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaloIIMXCd IO OCBOCHHMIO COACpIKaAHUSA
OMOJIOTUYECKOTO 00pa30BAHMS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIii yPOBEHB) pean30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B H3yYE€HUU OHoJoruu, Onarojgapss yemy B HeH
IPOCMATPUBAETCA HANpPABJICHHOCTh HAa pPAa3BUTHE 3HAHUN, CBS3aHHBIX C
dopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHUsS,  IICHHOCTHBIX
OpHUEHTAINHA JTHYHOCTH, YKOJIOTUIECKOTO MBIIUICHHS, TIPEICTABICHUN O 3J0POBOM
oOpasze KU3HU U OEpPEeKHBIM OTHOIIECHHEM K OKPYXKaIoIIed MpUPOIHON cpele.
[TosTomMy Hapsimy ¢ U3yd4eHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TaKkKe 3HAaHUU O
CTPOCHHH KUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTHH YJIEI€HO BHHUMAaHHE HCIOJIH30BAHUIO
MOJTyYEHHBIX 3HAHWH B MOBCEAHEBHOW JKU3HM /ISl PEHICHHUS MPUKIIATHBIX 3a/1a4, B
TOM 4YHCIIE: TNPO(QUIAKTHKYA HACIEIACTBEHHBIX 3a00JIEBAHUI YEOBEKA, MEIHKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpPYXKAIOIIEH NPUPOTHOM Cpene, aHajau3a
BIIMSIHUST XO3SMCTBEHHOW AESITENPHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAJHON HAIIPAaBIEHHOCTH
yaeOHorOo mpenmera «buosmorusy MpoauKTOBAaHO HEOOXOIUMOCTBIO 00eCIeUeHUs



YCIIOBUM TSI PEIICHUS OJTHOM M3 aKTyallbHBIX 3a/1ay MIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KoTopasi Tmpenanonaraer (GopmupoBaHue Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH  Q/IaITUPOBATHCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buosnoruss Ha ypoBHE cpeaHero ooOmero 00pa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QopMUpoBaHUE y OOyYArONIMXCS MPEICTABICHUNA O
HAyYHOM KapTUHE MHpA, paciupsieT U 0o0oOlaeT 3HaHUsA O KUBOW HpHUpoie, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHu3allid M SBOJIOLUHU, CO3/aET
yCIOBUSI  JJisi:  TO3HAHWS  3aKOHOB  JKMBOW  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKUIHOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3/I0POBOr0 W Oe3omacHoro obpasa
YKU3HH, IKOJIOTUICCKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHHSI K KUBOW MPUPOJIC
U YEIIOBEKY.

BonbIiioe 3HaueHHEe OMOIOTHS UMEET TAK)Ke NIl PEIICHHSI BOCTIUTATECIIBHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oOmero  o0pa3oBaHMS,  COIMATU3AIUA
oOyuvaronuxcs. M3yyenue Guosiornu oOecrneuynBaeT yciaoBus s GopMUpPOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAITMOHHBIX W HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYPhl, CIOCOOCTBYET HHTETpAIlMi OWOJOTWYECKUX 3HAHHWHA C
MIPEICTABICHUSMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUN
u reorpaduu. Ha3BaHHBIE TOJOKEHHS O TpEeAHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY ISl OMNpPEACNICHUS TMOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €TI0 COJEp)KaHUS, TMPEJACTABICHHOTO B TMpoOTrpaMMe II0
OHOJIOTUH.

Ot6op coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3WIHMK KyJIbTYpOCOOOpPAa3HOTO TMOAX0/Ja, B COOTBETCTBUH C
KOTOpPBIM OO0ydaromuecs: JOJDKHBI OCBOUTH 3HAHWUSA W YMEHHWS, 3HAUUMBIE IS
dbopmupoBanus o0O0IIEH KyJIbTYpbl, OMPECIAIONME aJIeKBAaTHOE TOBEIACHHE
YyeJIoBeKa B OKpY’Karolleld MPUPOJTHOM cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU M TIPAKTUYECKON AestenbHOCTU. Oco00€ MECTO B ITOW CHCTEME 3HAaHUMN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /i1 (POpMUPOBAHUS
NPEICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHE MHpa U
[EHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHH3allUU
OMOJIOTMYECKOT0 00pa30BaHMUS.

CTpyKTypupOBaHUE COJAEpKaHUsA Y4YeOHOro MaTepuajia B IporpamMme IO
OMOJIOTUM OCYIIECTBICEHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX JKMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJTIOIIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOTro mpeamera «buomorusy»
BBIJICJICHBI CIICIYIOIINE COJepKaTeIbHbIe TUHUN: «bronorus kak Hayka. MeToapl
HAy4YHOTO To3HaHUs», «KieTka kak Owomormveckas cucteman, «OpraHu3M Kak



omosoruueckas cucrema»n, «Cucrema W MHOrooOpaswe OpPraHHYECKOr0 MHPay,
«IBOJIIOIHS KUBOU MPUPOABD, « IKOCUCTEMBI 1 TIPUCYIIHE UM 3aKOHOMEPHOCTH.

enp wm3yueHust ydeOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJaZcHHE  OOyYalOMHMMHUCA 3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHM3allui KUBBIX CHCTEM pa3HOTO paHra MW MNPHOOpPETEHHE YMEHUMU
WCIIOJIB30BaTh ATH 3HAHMS JUIS TPAaMOTHBIX JICHCTBHUH B OTHOIICHHH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS Pa3INYHBIX KU3HEHHBIX IMPOOJICM.

JlocTwkeHre e M3ydeHus ydeOHoro npeamera «buosorus» Ha 6a30BOM
YpOBHE 00€CIICUNBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYaIOIIMMKCS CHUCTEMbI 3HAHUH O OHMOJOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIIyKaIlluX OCHOBOU
st GOpMHUPOBAHUS TIPEACTABICHUA O CCTCCTBEHHO-HAYYHOW KapTHHE MHpA, O
METO/IaX HAyYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM pPa3HOTO YPOBHS OpraHU3AIMH, BBIAAIONTUXCS OTKPHITHUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrE y OOYYAIOIMUXCS ITO3HABATEIBHBIX, WHTCIUICKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHaIM3a JAHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISIOB, WAEH W TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpPTraHU3AINY;

CTAaHOBJICHHE Yy OOydwarommxcs oOmel KyJabTyphl, (YHKIIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh W OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHUpa JKABOW TPHUPOJALI HAa OCHOBAaHWUM 3HAHWW W OMbBITA, TOJYYCHHBIX MPHU
W3y4YeHUU OMOJIOTHH;

dbopMupoBaHre y OOYyYalOIIUMXCS YMEHHH WILIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUKW B IPAKTHYSCKOM JIEITCIHPHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOJIOTHI;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOJKHOCTH ITO3HAHUS YEIOBEKOM >KUBOM
PUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEel, COOTIOICHUS dTHIECKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHICCKUX UCCIICIOBAHMM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUK JUIS TIOBBINICHUS YPOBHS
9KOJIOTHYCCKOHN KYIbTYPBI, JUIsl POPMUPOBAHUS HAYIHOT'O MHPOBO33PCHHS,;

IPUMCHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCCTHEBHOM JKM3HU IS
OIICHKH ITOCJICICTBHI CBOCH ACATCIBHOCTH 10 OTHOIIECHUIO K OKPY’KAOIIICH cpe/e,
COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHHWE M COONIOJACHUE Mep NPO(HIaKTHKA
3a00JIEBaHMI.

B cucreme cpemnero oOmiero oOpaszoBaHus «buomorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS 00S3aTEIbHBIM YUEOHBIM IPEIMETOM, BXOMISIINM B
COCTaB MpeaAMeTHOH 00nacTh « ECTeCTBEeHHO-HAYYHBIC TPEMETHIY.



Jlist m3ydenusi 6uojaoruy Ha 6a30BOM ypOBHE CpPEHETO 00111ero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 knacce — 34 ygaca (1 gac B Heaeno), B 11 kinacce — 34
yaca (1 4ac B Henemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMH HayKamH, (puiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponr Owonormu B (opmMupoBaHWM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TIO3HAHMSI KUBOM PUPOIBI (HAOIIOICHUE, DKCTIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KiIaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpertsr: Y. HJapBun, I'. Mennens, H. K. Konbros, /Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUSI )KHBON TTPUPOJIBD.

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3iMUYHBIX METOIOB IpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3aIMs.

XKuBble cuctembl (OMOCUCTEMBI) Kak MpeaMeT uzydeHust ounonoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHWYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pazHOOOpazue. Y POBHU OpraHU3AIMU OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKU ), OMoC(EpHBI.

JdeMoHcTpauuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKH KU3HU», «YPOBHHU OpraHU3alUU
YKUBOU IPUPOIBD).

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. XumMnueckuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKAN COCTaB KIETKH. XUMHYECKUE JJIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKpPOAJIEMEHTBI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMHA BOABI M MHUHEpaJbHBIX BellecTB B KieTke. llogaep:xanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0enKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~OC€IKOBOW MOJEKyidbl (TEepBUYHAS, BTOPWUYHAs, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETKOB.



depmenThl — Ouonormveckue Katanmu3aTopbl. CTpoeHue (QepMmeHra:
aKTUBHBIA TIEHTP, cyOcTpaTHas cnenududHocTh. Kodepmentsl. Butamunbl
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KAaTAIH3aTOPOB.

VYrineBonapl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kcupu003a),
aucaxapuael - (caxaposa, JaKTo3a) U Mojucaxapuibl  (Kpaxmai, TJIMKOTEH,
1eJUTI0I103a). buonorudyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [HapoduIbHO-
runpodoOHble  cBoicTBa. buonormdyeckne ¢yHkuumu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOUHUKOB YHEPTHUU.

HyxnennoBeie xucnorel: JHK u PHK. Hykineoruasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuun JAHK. Ctpoenue u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenne u hyHKIIUH.

[{utonorust — Hayka o kieTke. Kiietounas Teopus — mpuMep B3auMOACHCTBUS
ujel u (HaKToB B HAYYHOM MMO3HAHUU. MeTO/ bl U3yUEHUS KICTKHU.

Knerka kak wnenoctHas xuBas cuctema. OOmmue NpHU3HAKH KIIETOK:
3aMKHyTas HapykHas meMmOpana, moisiekynbl JIHK kak renerumdeckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpO€HHUs MpoKapuoThueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AyKapUOTHYECKOW KIIeTKH. OCHOBHBIE OTJIWYUSA PACTUTEIHLHOM, >XUBOTHOM U
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTE€HKA, TITUKOKAIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHkiuu. [{utomnasma u eé
opranounbl. OnmHomeMOpanabie opraHounbl kietku: JIIC, ammapart ['onbmkwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOW/bl KIETKU: MHUTOXOHIPHUH, IIIACTHUIBI.
[Ipoucxoxnenne MUTOXOHIApUM u macTua. Buael tuactun. HememOpanHbie
OpraHOMJbI KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUI0B KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHHe sjpa: siaepHas o0010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEHIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrmipesienieHue  XMMHUYECKMX JJIEMEHTOB B HEKHUBOMU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuupbl u cxembl: «llepuoguueckass TabnuIa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIeKyYJibl BOJIbI», «buocunTes Oenka», « CTpoeHrue MOJIEKyYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. [JHK», «Ctpoenue moexyibl



AT®», «CtpoeHue 3yKapuoTHUYECKOM KIEeTKW», «CTpOeHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPHUOTUYECKON KIIETKHY,
«CtpoeHue sa1ipa KIETKN», « Y TIeBOAbD, «JIunuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHE JMJIS IPOBEIACHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «l3yueHue KaTaIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabora No 2. «/3ydyeHuwe cTpoeHHs KIETOK pacTEHUH,
KUBOTHBIX U OaKTepUM MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpONpemnaparax M HX
OTIMCAHHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. AcCUMMIALMS (TIIaCTUYECKUT OOMEH) U
JTUCCUMWISIIUS (PHEpreTuueckuif oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B IMOHUMaHUU
MeTaboau3Ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIA U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUN SHEPTUHU B KIETKE.

®dotocunte3. CperoBas u TemHOBass (as3el (orocuHTeza. Peakuuun
dotocunTeza. IddexTuBHOCTH poToCMHTE3a. 3HAUCHHE (OTOCUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €TO
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCHHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3emIe.

DHepreTudeckuii oOMeH B KJeTke. PaciienieHue BemecTB, BBIJACICHHE U
AKKyMyJUPOBaHHE DJHEPrud B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukomus. bpoxenue m ero Buuabl. KuciopogHoe OKHCIIEHME, WIM KIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro oOMeHa.

Peakuum wmarpuuHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus renermyeckod MHpoOpMalnuM B KJIETKe. ['@HETUYECKHM KOJ M €ro
cBorictBa. Tpanckpunius — MaTpuunblii cuaTe3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amuHoOkuciaor. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Ucropust otkpeitust Bupycos (. U.
WBaHoBckuit). (OCOOEHHOCTH CTPOEHUS U JKU3HEHHOrO0 IIMKJIa BHUPYCOB.
bakrepuodaru. bose3Hu pacteHui, KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHozaepunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpatHast ~ TpaHCKpuIlus, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpanuu:

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

Tabmuier 1 cxembl: «Tunbel nutanusy», «Metaboauzm», «MHTOXOHIAPHUIY,
«JHepreTuyeckuit oomen», «Xmopomacty, «®orocunres», «Ctpoenune JIHK»,
«CTtpoeHue U QyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «baktepuodaru», «CtpoeHue u xu3HeHHBbIM 1Mk Bupyca CIIN/la,
oakrepuodaray, «Permmukarus JJTHK».

Ob6opynosanue: moaenu-anuinkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounblii MUK, WIM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Iporecchl, mpoTekatonue B uHTepdasze. Perukainus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIIL
JiunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMAaTHUJIBI.
[uTonornueckue OCHOBbI PAa3sMHOXKEHUS W  HWHIMBUIYAJIbHOTO  pPa3BUTHUS
OPraHu3MOB.

[enenne kinetkn — murto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuuye Ha
pPa3HbIX CTAAUAX MUTO3a. bUOTOrMYecKuii CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KJIETKH — aromnTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecronoe U nosioBoe. Buasl Oecrnosioro
Pa3sMHOKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHKe, BETETaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragun meno3a. Ilpouecchl, MPOUCXOAIINE HA CTagusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornueckuii CMbICI U
3HaYCHHUE MEN03a.

'ameTtorenes — mporecc oOpa3oBaHUsA TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHUE MOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CIEpPMaTOreHe3 U OBOICHES.
OCOOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHEe3). OMOpUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Dtanbl YMOPUOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: TPsAMOE, HemnpsMmoe (JIuduHOYHOE). BimsiHue



cpedpl Ha Pa3BUTHE OPraHW3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTCHHUA: CTPOCHHE
CEMEHHM, CTAIUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuiel u cxeMbl: «DOpMBI  pa3MHOXKEHHUS OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHHE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXEHUE
pactenmity, «J/lenenue xknetku Oaktepuit», «CTpOEGHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpoMocoMb», «Knerounsiii mukm», «Pemmukamus JTHK», «Mutosy,
«Meiio3y, «IIpsiMoe u HenpsMoe pa3BuTHe», «['aMeToreHes y MIEKOMUTAIOINX U
yesioBekay, « OCHOBHBIE CTaUU OHTOT'CHE3a).

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmaro3onasl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTKa MieKonuTarumero», «KapuokuHes B KiIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIMKanusa «J/leieHue KIeTKn», MOJIEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuass pabora No 3. «HaOmromenume muTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMpPENapaTaxy.

JlaGopatopnass pabota Ne 4. «M3ydeHwe CTpOEHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBeHHOCTh 1 U3BMEHYHUBOCTH OPraHU3MOB.

[IpeaMmeT u 3agaun renetrku. Mictopust pa3BuUTHs T€HETUKU. POJIb IUTOIOTHHI
¥ OMOpPUOJIOTUM B CTAaHOBJIICHWHM TE€HETHUKH. BKiaa poccHilckux W 3apyOeHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. METOIbl TEHETUKH (THOPHI0IOTrHICCKHM,
IIUTOTCHETUYECKU, MOJEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TE€HETUYECKUE
MoHATHS. [ eHeTnUeckass CHMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIUBAHUN.

3aKOHOMEPHOCTH HacJIeIOBaHUs NMPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonHorubpuiHOe CKpelluBaHHWe. 3aKOH €AuHO0-00pas3us THOPUIOB IIEPBOTO
nokoJieHus. IIpaBuio JOMUHMpOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unores3a unctoTsl rameT. [1oTHOE U HETOJIHOE TOMUHHUPOBAHUE.

JluruOpuHOEe  CKpelIMBaHME. 3aKOH  HE3aBUCHMMOTO  HacIeIOBaHMS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBaHUS.
AHanu3upyolee ckpemuBaue. Mcrnoap30BaHNe aHATM3UPYIOIIETO CKPEIMBaHUS
JUTSL OTIpEIeNIeHUsI TeHOTUITa OCOOH.

CueryieHHoe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAcJIEJOBaHUIO T'eHOB. HapyllleHue CuerieHrs TeHOB B pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | eHeTHUYeCKUE KapThl.



I'eneruka noma. XpoMOCOMHOE OMpeesieHue mona. AyTOCOMbl U TMOJOBBIE
XpoMocoMBl. ['omoramernele W rereporaMeTHele OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M Kaue€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoCTBAa MOAUPUKAIIMOHHON U3MEHYHNBOCTH.

HacneactBennasi, wiaM TeHOTUNIMYECKas, HW3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYUBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOMU
U3MEHYUBOCTU. MyTanimoHHas U3MEHUUBOCTh. Kitaccudukanuys MyTaluii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PAZIOB B HaclieACTBEHHOM nu3menunBoctu H. 1. BaBuiiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TeHCAIOTHYCCKUM, OJTM3HEIIOBBIM, IIMTOTCHETHYCCKHIM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHoOe OIIPENIECIICHHE TrE€HOTHUIIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[II1P-ananmm3a. HacnmeacTBeHHble 3a00JICBaHUS YEIOBEKA: TCHHEBIC OO0JIC3HH,
00JIe3HN C HACJICACTBEHHOW MPEIPacIoOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comartnueckue H TreHepaThBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0POBOT0 00pa3a KU3HM, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TCHETUYECKIX
Oone3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAUCHHE MEIULIMHCKON
TCHETUKHU B MPEAOTBPAIEHUH U JICUCHUU TeHETUYECKUX 3a00JIEBaHUI YETOBEKA.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmumet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE M €ro
LHUTOr€HETUYECKAas OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOIN€HETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«lluTonoruyecknue  OCHOBBI  AUTHOPUAHOTO  CKpelIMBaHUs»,  «Meio3y,
«B3auMonencTBUE ajuIeNIbHBIX TIE€HOB», «l'€HEeTMYeCKHe KapThl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBAHUS,
CLUEIUNIEHHOr0 ¢ mnojom», «KapuoTumsl 4dYenoBeka W KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYHUBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTallMOHHas: U3MEHYUBOCTD.

OGopynoBanue: Mojenu-anmivkanuu «MOHOTUOpUIHOE CKpEelIMBaHUE,
«Henonnoe nomuHupoBanue», «JurubpunHoe ckpeniuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKporpemnapar «J[po3odumma» (HOopMa, MyTanuu
(GbOpMBI KPBUTLEB M OKPACKH TeJa), repbapuii «I opox MOCEeBHOM.

JlabopaTopHble M NpakTHYecKue padoThl:

JlabopatopHasi pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTUOPHIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKpPOIIpEenapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOID.

JlabopatopHasi pabota Ne 7. «AHanu3 MyTaluid y JIpo30(puiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekniusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka WU MpoUEcC. 3apOKICHHUE CEIEKUUH U JTOMECTHKALIMS.
VYuenue H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKIECHUSI W MHOTO00pa3us
KYJBTYPHBIX pacTeHHil. LIeHTphl MPOUCXOXKACHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MacCoBBI U MHAUBUIYAJIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHWH M JKUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeluBanue — UHOpuAMHT. Yucras nuuus. CKpelmIMBAaHUE YUCTHIX JIMHUU.
I'erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas rtulOpuamzanus U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYy4YEHUE TOJUILIONIOB. JIOCTMKEHHUS CENEKIMA PACTeHHWH, JKUBOTHBIX H
MHUKPOOPTraHU3MOB.

buotexHonmorusi kak oTpaciab NPOU3BOJACTBA. ['€HHAs WHKEHEepHs. DTarlbl
co3ganusi pexomomHanTHo JIHK wu TpaHcrennsix opranmsmoB. Krierounas
uHxeHepusd. Kiietounsle KylbTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIPOAYKTUBHBIX CEJIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W otuyeckue  npoosnembl. ['MO  —  reHeTudecku
MOIU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabmuiel U cxeMbl: Kapra «lIeHTphl MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl JoMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. MiBanoBay,
«Tomumnounus», «OObeKTHl OuoTexHoIOTUM», «KJIEeTOuHBIE KYJIbBTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABbI U JOCTUKEHHUS CEJIEKIMHU PACTEHHN WU
KUBOTHBIX (Ha CEJIEKIINOHHYO CTaHIIHNIO, MJIEMEHHYO bepmy,
COPTOMCHBITATENIFHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIOLMOHHASE OHOJIOTHSA.

[IpeanocbuUIKM BO3HWKHOBEHUS 3BOJIIOLMOHHONW TEOpUU. OBOIIOLMOHHAS
Teopusi 1 €€ MecTo B Ouosnoruu. BrnusHue 3BOJIIONUMOHHON TEOpPUM HAa pPa3BUTHE
OMOJIOTUY U APYTHX HAYK.

CeuzerensctBa »Bosronuu. [lameoHTONMOrHYECKHE:  IOCIIEN0BATEIbHOCTD
NOSIBJICHUS. BHUJOB B TAJICOHTOJIOTMYECKOM JIETONMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpadpuyeckue: cxoncTBO U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA W PA3IUUUs SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell Yy Bcex
OpraHU3MOB.

OBomtonmonHass teopusi Y. Jlapsuna. IIpeanochUlkd BO3HUKHOBEHUS
napBUHU3MA. J[BMOKyLIuME CHUJIbI HBONIONMU BUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeneiaEHHasi W3MEHYUBOCTD,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bostouu (CTI) u €€ OCHOBHBIE MOJ0KEHHUS.

MukposBomtonus. [lonynsiuusa kak equHUIA BUA U SBOJIOLIMH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTallMOHHBIN
npouecc M KOMOWHATHBHAs W3MEHYMBOCTb. [lOMyJsILIMOHHBIE BOJHBI U Jpeild
reHoB. V3011 1 MUTpanus.

EcrectBennblii 0T00p — HampaBmsomuid  ¢akrop sBomonud. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IpucnocoO0aeHHOCT, OPraHU3MOB KakK pe3yibTaT 3Bojonuu. [Ipumepsr
PUCTIOCOOJICHHI Y OpraHu3MOB. ApoMop(h03bl M UIHO-a AN TAIHH.

Bun wu BumooOpaszoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTHYECKOE.

Maxkpospomoniusi.  dopmbl  3BoOLMU:  (UIETHYECKAs, JUBEPreHTHasl,
KOHBEpreHTHasl, napajenbHas. HeoOpaTuMocTh 3BOIOIUH.

[IporcxoxkaeHne OT HeCNeNHAIM3UPOBAaHHBIX NpenkoB. IIporpeccupyromas
crienuann3anus. AJanTUBHAS pauaIus.

JdemMoHcTpanuu:



[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  0oppObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOrooOpasue COpToB PaCTCHUID,
«MHoroo6pazue  mopos  KMBOTHBIX»,  «llomymsiuum»,  «MyTanuonHas
U3MEHUUBOCTE», «ApoMopdo3bl», «Uaumoamanranum», «OOmas aereHepanus,
«/IBmxymme cuibl 3Boironun», «Kapra-cxema MapuipyTta nyrtemectBus Y.
HNapsunay, «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTMUECKOE BUI000pa30BAHUE .

OOGopynoBaHue: KOJIJICKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH,
HAOOp IJIOOB M CeMsH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOIEHUN Y
XKUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBJICHUS SBOJIIOLUNY, 00BEMHAA MOJAEIb
«CTpoeHuEe TOJIOBHOIO MO3ra ITO3BOHOYHBIX).

buoreorpaduueckas kapra wMwupa, kouiekiusa «DopMbl COXpaHHOCTH
VMCKONIA€MbIX JKMBOTHBIX M pacTeHWi», Mojenb anmnukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIE mpenapatsbl «PazButrne Hacekomoroy», «PazBurtue JSTyKmy,
Mukponpenapar «/[pozoduia» (Hopma, MyTanuu (GOpMBI KpPbUIBEB U OKPAaCKU
Tena).

JlabopaTopHbIe M IpaKTHYeCKUe padoThbl:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OIOTHUECCKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onmcanue mprcrocoOJeHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIIBHOTO XapaAKTEPa».

Tema 2. Bo3HuKHOBeHNe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHbBIE TIPEACTABIEHUS O 3apOXKICHUM XKU3HUA. HayudHble Tumoresbl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 W NaHCHepMHs. XHUMHUYECKas
IBOMIIOIUSI. AOHUOTEHHBIM CHUHTE3 OPraHWYECKHUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BONMIOINH. HavanbHbIe Tanbl
ounosoruvecko sBojroruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM W HX SBOJIOIUSL.
DopMHPOBAHME OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam M nepuojgam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKUIA,
OPAOBUKCKHUM, CULITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa U €€ epUOoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ MepuojAbl: MaJCOT€HOBBIM, HEOIE€HOBBIN,
AHTPOTIOT€HOBBIM.



XapakTepucTUKa KJIUMaTa U IeoJornyecKux mporeccoB. OCHOBHBIE ATallbl
3BOJIIOLIMM PACTUTEIBHOIO M >KUBOTHOIO Mupa. ApomMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osiBIEHNE, paclBET U BBIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpaxkeHue 3BOJOUMH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTUs KaK HayKa. PazBuTue npeacTaBiieHHil o
IMPOUCXOKIECHUHU 4esnoBeKka. Meroabl Hu3ydeHus anTponoreHesa. CxonacrtBa u
pa3JIMyuMs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJ0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (daktopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUMBOCTh UM  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3 KHU3HH,
U3TOTOBIIEHUE OPYIUH TpyJa, MbILIUICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPANIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxopsalui, YermoBek HeaHIEpTAIbCKUM, Yenosek
pa3yMHbIii. Haxoakum ucCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJOBHOIO MO3ra, 00pas3 KU3HH, OPYIU.

UYenoBeueckue pacbl. OCHOBHbIE  OONbIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHas),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas).  YepTbl  NPUCHIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHWsA. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBeHne ColHEUHOH cHCTeMbI», «Pa3Buthe
opraHuueckoro wmupa», «PacturenbHas KkieTka», <« KuBOTHasi  KJIETKay,
«ITpokapuornueckasi kietka», «COBPEMEHHAs CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHUS YEJIOBEKa W YeJIOBEKOOOpa3HbIX
0o0e3bsiH», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4YeJOoBeKa», «J/lpesHenmune moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKUe pachh».

O6opynoBanue:  mynsiku — «lIpoucxoxxknenue  yenoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBbOHIIA), CIJICTIKH WIIU
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoyorudeckas Tabnuna, KoJulekuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3ydyeHue McKomaeMbIX OCTaTKOB pacTeHUU U
KUBOTHBIX B KOJUICKLIUSAX).



DKCKypcusi «IBOJIIOIUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

OKOJIOTHSI KaK HayKa. 3ajauy ¥ pa3Jesbl 3KOJIOTMU. MeTOoIbl SKOIOTHYECKUX
UCCIJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckre (Gaktopel. Knaccuduxamus sxonoruueckux (akTopoB:
abnoTtuyeckre, OWOTHUYECKUE U aHTPOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(akTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[Ipucnocobnenusi opraHU3MOB K  JIEMCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buortnyeckue (bakTopBbL. Buner OMOTHUYECKUX B3aMMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusm, koomnepamus,
MyTyajJu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaue€HHE OUMOTHMYECKUX B3aMMOJECUCTBUA MJis CYIIECTBOBaHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyjsauud. (OCHOBHBIE IMOKa3aTeian
NOMYJISILUMN: YHMCIEHHOCTh, IIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuka 4uCIEHHOCTH NOIYJISIUU U €€ peryJisiius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. I'ekkenb.

Tabmumsl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
opranuzmoB», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH poOcCTa
YUCJIEHHOCTHU NOMYJISIUK UHDY30pun-Ty Penbkn», «[lumessie nenm».

JlabopaTopHble M NpakTHYecKue padoThl:

Jlabopatopnast pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUI U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHast pabota Ne 4. «BrnusHue cBeTa Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «IToacué€T MIOTHOCTH MOMYJISALUNA pa3HBIX BUIOB
pacTEHUN.

Tema 4. Coo01ecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHantel. CBs3u B
OHOIIEHO3E.

DKOJIOTUYECKHE CUCTeMBbl (9kocucteMbl). I[lonstue 00 »sKocucTeMe W
ouoreonenoze. DOyHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BELIECTB U MOTOK PHEPIHUHU B S3KOCUCTEME.
Tpoduueckne (muieBbie) YPOBHU HKOCHUCTEMBI. [luimeBbie IeMU U CETH.
OcCHOBHBIE TIOKA3aTeNd DSKOCHUCTEMBI: Omomacca, MPOIAYKIUSA. DKOJIOTHYECKUE
NUpaMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CaMOperyJisius, pa3BuTtue. CyKiieccus.

[Ipupoaubie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buosnornyeckoe 1 X03sMCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak QakTtop ycToluMBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢yHkuuu. OcobeHHOcTH Ouochepbl Kak
r100anbHOM JKOCHUCTEeMbl. J[MHaAMUUYeckoe paBHOBeCcME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOTr€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJIepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTpONIOTEHHBIE U3MEHEHUs B Ouocdepe.
I'moGanbpHbIE HKOJTOTHUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHHE MIPUPOBI u YEJI0BEUYECTBA. Coxpanenue
Ouopa3HooOpa3usa Kak OCHOBa yCTOW4YHBOCTH O6uochepsl. OCHOBA palliOHAIBEHOTO
yOpaBi€HUs NPUPOJHBIMU pecypcaMud W HUX HUCHojJb30oBaHue. JlocTuxeHus
OMOJIOTHHY U OXpaHa MPUPOJIHI.

JdemoHcTpanuu:

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

Tabmuupbr u cxemsl: «[lumesbie 1enu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiectBay, «llenmu nuranus», «IKoJOTHUUYECKAs] TUPAMHIAY,
«buocdepa u yenosek», «IKocucTeMa MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomenoz Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTCHHbIE  BO3ACHCTBUS HAa  TPUPOAY», «BaxkHeHIIne HCTOYHHUKHU
3arpsi3HEHUs] BO3/yXa W TPYHTOBBIX BOJ», «IlouBa — BaxkHEHIIas COCTaBisIONIAs
ouocheprr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil a3¢dexTy, «DakTopsl
pPaauoOaKTHUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopor azora B IpUpoAe».

OGopynoBanue: Mojelb-anmuinKanus «TUnuuHble OMOIIEHO3bI», TepOapuii
«PacTtutenbHble co001IECTBaY, KOJIEKINH «broreHos3y, «Bpeaurenu BaxHeHMx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TrepOapuu W KOJUICKIIMM pPAcTeHUU U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM JKOJIOTMYECKUM TCpyImnaM OJHOTO BHA,



Kpacnas xnura Poccuiickori ®enepari, M300paK€HUS OXPAHIEMBIX BHJIOB
pPAaCTEHUH U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacuo ®I'OC COO, ycranaBnuBaloTCcs TpeOOBaHUA K pe3yibTaTam
OCBOEHHUS  OOYyYalIIMMHUCA TporpaMM CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMera «buonorus»
BBIJICTICHBI CIEAYIONINE COCTABJISIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCHUICKON
rpaXJaHCKON UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEJCIICHUIO, HaJWyue MOTHBAIlMM K OOyd4YeHHI0  OHOJIOTHUH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAMIUN Pa3BUTUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOUIUXCSl PYKOBOJACTBOBAThCS B CBOECH
JNEATENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHUs, HAJIW4YME HKOJOTHUUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA NpeamMeTa «buonorus» AOCTUTAKOTCS B
€AUHCTBE YYEOHOM U BOCIHUTATENBHON JIEITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3WLIMU JIMYHOCTH, NATPUOTHU3MA,
YBaXXCHUSA K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJa W CTApIIEMY ITOKOJIEHHUIO,
B3aMMHOTI'0 YBa)XKCHHS, OEPE)KHOTO OTHOIICHUS K KYyJbTYPHOMY HACICAUIO U
TpaAUIHASIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY’KarolIen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorusy
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOITUXCSl PyKOBOJICTBOBAThCS
c(hOopMHUPOBAHHOW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOIECCE pea3allMi OCHOBHBIX HaIpPABJICHUM
BOCIUTATEJIBHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMHU 00YUaAIOIIETOCSd KaK aKTUBHOTO U

OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIHMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIbHOCTH TMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATENBHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEENSITh COOCTBEHHYIO TMO3HUIIMI0 IO OTHOUIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBLHBIX U MCCIIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOMN JEATEIbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUST K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTU IMEpe.l
Ponuuoi, ropmoctn 3a cBOM Kpal, CBOXO PomuHy, CBOM S3BIK M KYJBTYpY,
IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHATILHOT 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM MPUPO/IbI,
JNOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJEHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3anuTte (OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[IEHHOCTEH CEMEWHOW JKM3HM B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUYECKON JTMUHOCTH;

5) ¢puzunyeckoro Bocnuranusi, GOpMHUPOBAHNUSA KYJIbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO (J1ArOMOTyYHUsI:

NOHUMaHUE W peanu3alus 3J0pOBOTO U 0e30MmacHoro obpasza KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJICHUE TUTMEHWYECKUX TMpaBUIl U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryisipHas ¢uznueckas
AKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NMOHUMAHWE IIEHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHME TMOCJIEICTBUN W HENPUSTUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT0J15, HAPKOTUKOB, KYpEHHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTH TEXHOJOTMYECKOM M COLMaTIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSITh TaKyIO JESTEIbHOCTD;

UHTEpEC K Pa3iudHbIM chepaM mpodhecCHOHATBbHON JesTeNbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun U peanln30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHWI0O W C€aMOOOpA30OBaHHMIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMSA:

OKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB ¥ OILIGHKM MX BO3MOXHBIX IIOCJIEACTBHM  JIJIst
OKpY>KaloIlen Cpebl;

OCO3HaHHWE TI00aJbHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJeM U MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpeTaeMble MNpPU HU3YYECHUU OHOJIOTHH
3HAHUST W YMEHUS TpU pEHIeHUH NpoOsieM, CBA3aHHBIX C palUuOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOIGHHE  TPaBWJI  MOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOoChephl);



AKTUBHOE  HENpHUITUE JEUCTBHM, NPUHOCAIIMX BpEd OKpPYKaroUeu
IPUPOIAHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOIATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIIATh UX;

HaJMYUE PAa3BUTOrO SKOJOTMYECKOTO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLIMAIBHOM
MPaKTHKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUUYECKOMN NIEITEIBHOCTH SKOJIOTUYECKOU
HaIlPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIbTYPHOM MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATENbCKON KYyJbTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

NOHUMaHUE crneuu@uku OHOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
(bOpMHpPOBAaHMK PALMOHAIBHOTO HAYYHOT'O MBILUIEHUS, CO3JaHUU LIEIOCTHOTO
IpeACTaBlieHus 00 OKpYXalolleM MHpE Kak O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOmiecTa, B IO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW M pelIeHUuH MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHMHU JJII COBPEMEHHOW LMBHIIM3ALUU:
oOecriedeHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pEImIaTh  PECypCHbIE MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MTOMCKA MyTEeH BBIXO/IAa M3 TII00ATBHBIX YKOJIOTHYECKUX MPOOIIeM 1
obOecrieueHuss mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIONYYEHMHM OWOJOTUYECKUX 3HAHUN B IENIIX
MOBBIIICHUS OOIIEHl  KyJIbTYpbl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OMOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJIOB IMO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [UJIs aHalu3a |
O0OBSCHEHHUSI SIBIICHUN OKPYXKAIOIEr0 MUPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] Ha OCHOBE HAy4HbIX (DAKTOB H
UMEIOIIUXCS JJAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
penieHus mpoOyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE ILIEHHOCTU HAYYHOH JEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW TIO OHOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJ/IbTATDI

MeramnpeaMeTHbIE pe3yJabTaThl OCBOCHHS y4eOHOTro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI OO0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPAKAIOUIUE
IICJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHenu(HUKy METOIOB IO3HAHUS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPIHsl, SBICHHE, MPOIIECC,
CUCTEMa, HAy4YHBIA (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJIOBaHNE,  HAONIOJEHWE, HW3MEpPeHHe, OKCIePUMEHT H  JIPYTHUX),
yHHUBEpCaJIbHbIE ydeOHBbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (byHKIHOHATBHOM
IPAaMOTHOCTM W  COLUMAJIbHOM KOMIIETEHUHMHU OOYy4YaroMMXCAd, CIOCOOHOCTD
oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W  YHUBEpPCaJbHbIC y4eOHBIC JICHCTBUS B
II03HABATEIbHOU U COLMAIIBHOU IIPAKTHKE.

MeranpeMeTHBIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHUsl IOJKHBI OTpaXKaTh:

OBJaagenne YHHUBEPCATbHBIMHU y4eOHBIMU MO3HABATEJILHBIMH
JIeMCTBUSIMM

1) 6a30Bble JIOrHYecKue JecTBHSI:

CaMOCTOATENLHO  (OPMYJIHMPOBATH W AKTyalIH3UpoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOIb30BaTh TPH OCBOCHHHM 3HAHWHM IPUEMBI JIOTHYSCKOTO MBIILICHUS
(aHanu3a, cCMHTE3a, CPaBHEHHMS, KIIacCU(pUKAIIUHA, 000OIICHUS ), pAaCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IPU3HAKH, yCTaHABIUBATh
CBSI3U C IPYTUMHM TIOHSATHUSIMH ),

OTIPENENATh IEeIU JACATEeILHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMH ICIISIMU;

WCII0JIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JIsl 0OBSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOHTH JIOTMYECKHUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYHS B pacCMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICIbHBIC Cpe/acTBa TUIST peACTaBICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIECHWH B M3yYaeMbIX OMOJOTHMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHHUsS MPOOJEeMbl C YYETOM aHadu3a UMEIOIIUXCS
MaTepUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPAMHHUPOBaTb U  BBIIOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe McCCIIe0BATEIbCKUE 1eHCTBHSA:

BJIAJIeTh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  paspelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOOB PELIEHUs MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbl JESATEIBHOCTH [0 MOJIYYEHUIO HOBOTO
3HaHUS, €ro HHTEpPHpeTalH, NPeoO0pa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX M COLUAIBHBIX ITPOECKTOB;

(opMHpOBaTh HAYYHBIN THUI MBILUIEHUS, BIaJE€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHOU
NESATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh [IPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUI'aTh THUIOTE3y €€ pEeIIEHUs, HaXOAUTh APryMEHTHl I JI0KAa3aTelbCTBA
CBOMX YTBEp:KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUHN PELICHUS;

AHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE€ PEIICHHWS 3aJadyd  Pe3yJbTarshl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK IIEpEeHOca CPEJCTB U CHOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTHUYECKYI 00jacTu
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJIEHW, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTE€PHATUBHBIE PELICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B Pa3IUYHBIX UCTOYHHMKAX MH(MOpMaIUu (TEKCTe yueOHOTo
nocoOusi, HAy4YHO-TIONMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ JI0OCTOBEPHOCTh U HEIPOTUBOPEYHBOCTD;

(GopMyIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHbIE METOJbl IPU MOUCKE U
otOope Ouosornueckoil HHMOpPMAIUU, HEOOXOIUMOM 71l BBIMOJHEHUST YU4eOHBIX
3az1ay;

npuOOpeTaTh OMBIT KMCHOJIB30BAHKS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaANbHYI0  (GOpMY  MpEACTABICHUS
ounosornueckor nHpopmaruu (CXemsbl, rpauku, TuarpaMMbl, TaOIHUIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouojornyeckod HHPOpMalMen: MNPUMEHATh XHUMHUYECKHE, (U3UYEecKue W
MaTeMaTUYEeCKUe 3HAKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CpEICTBA
HarJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pPAclO3HaBaHWA M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyageHne yHHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUSIMH:

1) o61menme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acCTBOBATH
B JMAJIOT€ WIM JUCKYCCHH IO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBIINOJHEHHS MNpeiaraeMon
3a/1a4y, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIUI JIPYTrUX YYaCTHUKOB
JIMAJIora Uin JUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHs, MOHMMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJa/IETh Pa3jIMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJIECHCTBUS, MOHMMATh
HaAMEpEHUs JIPYTUX JIIOJIeH, MPOSBIISATh YBAXKUTEILHOE OTHOIIICHUE K COOECETHUKY
U B KOppeKTHOM popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHON M MHAMBUAYaJIbHOM
paboTHI MPU PEIICHUU OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEIICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMATHUKYy M METOJbl COBMECTHBIX JEWCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)J0r0 YjeHa KOJUIEKTHBA;



NPUHUMATh [€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUSA 110 €€ JOCTHUKEHHUIO: COCTABIATh IUIAH JCUCTBUH,
pacmpenensiaTh poiad ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3YyJIbTaThI
COBMECTHOM padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJa U KaXXJOTO yYacTHHMKA KOMAaHIbl B
oO1uit pe3yNbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE NIPOEKThI, OLEHHUBaTh HUAEU C TMO3ULUUHA HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHUE B Pa3JIUYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBJ1aleHMe YHUBEPCAJIbHBIMHU PEryJATUBHBIMU ACHCTBUSIMHU:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIeM U HX
pelieHust B )KU3HEHHBIX U YYECOHBIX CUTYaIIUsIX;

BBHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUN I1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYMNKAX MO OTHOILICHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEIbHO OCYIIECTBJISITH MO3HABATEIbHYIO AESATEIbHOCTD, BBIABISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJ]a4yu B 00pa30BaTEIbHON
NEATEeNIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIbHO  COCTaBJISITh IUIAH PEHICHUsS MpoOJeMbl C  y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHHUII;

JIeNaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYIAUIUU B
pa3HBIX O00JIACTAX 3HAHWM, TMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIaJ€Th HABbIKAMM  TIO3HABATEJIbHOM  peduieKCMM Kak  OCO3HAHMS
COBEpIIAEMBIX JEWCTBUM UM MBICIUTEIbHBIX MPOILECCOB, HX PE3YJIbTaTOB H
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI pPedIEKCUU I OLICHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBaTh PHUCKM U CBOCBPEMEHHO MNPUHUMATh PEUIEHUS IO UX
CHIDKCHUIO;



IPUHUMATh MOTHBBI M apryMeHTbl JPYTMX NpPU aHaldu3e pe3yJbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MpUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

INPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEeSITENbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

IIpenmerHble pe3ynabTaThl ocBoeHusi nporpammbl COO mno Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueoHoro npeamera «buomorus»
Hay4yHbl€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN IO OCBOECHHIO, HHTEPIIPETALNU U
npeoOpa3oBaHUIO 3HAHWM, BUbI AE€ATEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX Y4YEOHBIX CHUTyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaXKaTh:

c¢(hOpMHUPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJIOTMU B CUCTEME HAYYHOTO
3HAaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOexXHBIX y4EHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a]a4;

YMEHHUE PACKPBIBATh COJEpPKAHME OMOJIOTMYECKHMX TEPMHUHOB W TOHSTHIL:
KHU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB U IPEBpaIICHHE
SHEPTHM), TOMEOCTa3 (CaMOPEryJisiius), YPOBHEBAsI OPraHU3ALMS KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKLIH), HACIEACTBEHHOCTh, '3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOorMa MOJIEKYJSIpHOM Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiosa) u y4yenust (0 1ieHTpax MHOTo00Opas3usi u
IPOUCXOXKIEHUs KyJIbTypHbIX pacTteHuit H. . BaBunosa), onpenensars rpaHuiibl
UX IPUMEHUMOCTH K 5KHBBIM CUCTEMAaM;

YMEHME BJIJIETh METO/IaMU Hay4YHOI'O NTO3HAaHUs B OMOJIOTHU: HAONIO/IEHNE U
ONHCAaHUE JKMUBBIX CUCTEM, IPOLIECCOB U SIBICHWW, OpPraHM3alMs U NPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly HCCIIEyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IOITYUYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAayYHbIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOIOTBOPEHUS, PA3MHOXKEHMS, WHIUBUAYAJIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh NOJYyUYEHHbIE 3HAHUS IJi1 OOBSACHEHUS OMOJOTMYECKUX
IPOLECCOB U SIBICHUMU, 7Sl MPUHATHUS MPAKTUYECKUX PELICHUN B MMOBCEAHEBHOM
KU3HU C 1IeJblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbS M 370POBbSA
OKPY>KaIOIUX JII0JIeH, COOII0IEHUSI HOPM T'PaMOTHOTO TIOBEICHUS B OKpYXKaroen
OPUPOAHON cpeje, MOHMMaHWE HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTUKEHUN
COBpPEMEHHOW  Ouojoruu ¥ OMOTEXHOJIOTMM i pPalMOHAJIBHOTO
IPUPOAOIIONb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHblE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHIHOTO CKpPELIMBAHMS IS MpEICKa3aHus HaclleNOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMONHITH JTA0OPATOPHBIE M MPAKTHUYECKHE pPabOThI, COOMIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1aOopaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh U HWHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJIEP)KaHHWs, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(pOpPMaIUU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl), STUYECKHE acCIeKThl COBPEMEHHBIX HCCIIEI0OBaHUI B OHOJIOrHUH,
MeAMILIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHbIE COOOLICHMUS,
00001mast Onosiornueckyro MHGOPMAIMIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
WCIIOJI30BATh MOHATUIHBIN armapat OHMOJIOTHH.

[IpenMeTHble pe3ysbTaThl OCBOEHUsI yueOHoro npeamera «buonorus» e 11
Kjlacce NOJKHBI OTPaXaTh:

c(OpPMHUPOBAHHOCTb 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUSA ECTECTBEHHbIX HAyK, B (OPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa U HAYYHOI'O MHMPOBO33PEHMSI, O BKIAJE POCCUHCKUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs KU3HEHHBIX 3a/a4;

YMEHHE pACKpbhIBaTh COJEp)KaHWE OWOIIOTMYECKUX TEPMHUHOB WM TIOHATHUM:
BU/JI, TOMYJISALKS, T€HO(OH, SBOJIOLMS, ABUKYIIUE CUIIBI ((PAKTOPbI) SBOJIOLMH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa3oBaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTH, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUs,
IKOJIOTHYECKas Tupamuia, OnoreoreHos, onocdepa;

yMEHUE Hu3JIaraTh OWOJOTHYECKHE TEeOopuHu (IBOJIOIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKAass TEOpHsl DHBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apoabimieBoro cxonactsa K. M. bapa, depenoBaHMs TJIaBHBIX HAalpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHUILIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAONIOICHUE U
ONMCAHUE YKMBBIX CUCTEM, IPOLECCOB W SIBJIICHWI, OpraHU3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXIY MWCCICIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pe3yJIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIBI HA OCHOBAHUU MOJTYUYCHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOTeOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOIO0 OTOOpa, BHUJI000pa30BaHUs, MPUCTOCOOJIEHHOCTH
OpraHU3MOB, JEWCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHMW3Mbl, MEpeHoca
BEILIECTB M TMOTOKA JHEPTHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUU B
9KOCHUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B Omocdepe;

YMEHHE NPUMEHSTH IMOJIYYECHHbIC 3HAHUS Il OOBSCHEHUS OUOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUU, JJISl NMIPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3/J0POBbS U 3JI0POBBS
OKpY>KalOILIUX JIF0JIeH, COOJII0IEHUSI HOPM IT'PaMOTHOIO MTOBEJICHUS B OKPY KarOUIEH
IPUPOAHON Cpeje, MOHMMaHWE HEOOXOJIMMOCTH HCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PAIIHOHATIEHOTO TPUPOIOTIOIH30BaHNUS;

yMEHHUE peliaTh dJeMEHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepPeHoca BEIECTB U YHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMUS ),

yMEHHUE BBINOJIHATH JIA0OpaTOpHbIE M MpaKTUYeCKue paboThl, COOIIOIATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OICHUBATh M HHTEPHPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCCOBOM MH(pOpMALIUU, HAYYHO-TIOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaThb  I[JI00OAlbHBIE  DKOJIOTHYECKHUE  MPOOJIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO3[1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUMHBINA anmapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HanmMeHnoBaHue pa3/iesioB U TeM (uudposBbie)
Ne i/ P KoHTpo/bHBI IIpakTH4eckn bp
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThlI
pecypcsbl
bu6mmoreka [IOK
1 buomnorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢29
2
bubmuoreka [{JOK
2 JKuBbIe CUCTEMBI M X OpraHu3aIus | https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
4 KusnenesaTenbHOCTh KIETKU 6 https://m.edsoo0.ru/7f41¢29
2
bubmuoreka [JOK
Pa3zMHoOkeHMEe 1 HTHAMBUAYATbHOE Pa3BUTHE
5 5 1 https://m.edsoo0.ru/7f41¢29
OpraHU3MOB )
bu6mmoreka [IOK
HacnenctBeHHOCTh M UBMEHYMBOCTD
6 8 1.5 https://m.edsoo.ru/7f41¢29
OpraHU3MOB )
bu6mmoreka [IOK
Ceneknust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/7f41¢29

OUOTEXHOJIOTUHA

2
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PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢29
2

OBIIEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

34
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11 KITACC

KoaunuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbIe)
Ne n/mm KoHnTposbHbI IpakTHyeckn
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThlI
pecypcsl
bu6mmoreka [JOK
1 OBONIOMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [JOK
Bo3HHKHOBEHHE U Pa3BUTHE KU3HH HA
2 9 0.5 https://m.edsoo.ru/7f41cc7
3emite
4
bu6mmoreka [JOK
3 Opranu3Mbl 1 OKpyXKaroias cpeaa 5 1 https://m.edsoo.ru/7f41cc?
4
bu6mmorexa [JOK
4 Coo01ecTBa 1 9KOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuectBo yacon DJIeKTPOHHbIE
JlaTa
Ne uugposbie
Tema ypoxka KoHTpo/bHBI IIpakTHyeckn H3y4eHH
n/n Bcero o0pa3oBaTejibHbIE
e padoThI e padoThlI s
pecypcbl
bubnnoreka IIOK
https://m.edsoo.ru/863e612
1 buosorust B cucteMe Hayk 1 2
https://m.eds00.1u/863e632
a
MeTo1bl TO3HAHUS KUBOU HPHUPOIBI.
[IpakTuueckas pabora Ne 1 bubnuoreka [JOK
2 «Mcnonp30BaHNUE pa3TUYHBIX 1 0.5 https://m.edsoo.ru/863e612
METOJIOB IPH U3YUCHUHU 2
OHOJI0TrMYEeCKIX O0BEKTOB
Bbubnuoreka [JOK
buonoruueckue cucTemsl, IPOIECCHI
3 1 https://m.edsoo.ru/863e656
U X U3y4eHUe 4
. Bbu6nuoreka [IOK
XUMHYECKHUH COCTaB KIETKU. Boma u
4 1 https://m.edso0o.ru/863e674
MUHEpPAJIBHBIE COJIU .
bubnuoreka [IOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 https://m.edsoo0.ru/863e6b7
2
®epMeHThl — OMOJIOTHYECKHEe bubnmnorexa [JOK
6 KaranuzaTopsl. JJaboparopHas 1 0.5 https://m.edsoo.ru/863e6b7

paborta Ne 1 «M3yuenue

2
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KaTaJIMTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WM KaTaJa3bl)»

bubnnoreka IIOK
7 Yraeoasl. JInnuapl https://m.eds00.1ru/863e687
0
bu6nuoreka [IOK
8 Hyxnennosblie kucnotel. ATO https://m.edsoo0.ru/863e6d5
c
bubnuoreka LIOK
Hcropust 1 METOIbI U3yUCHUS
9 https://m.edso0o.ru/863e6e8
kieTku. Kinetounas teopust g
10 Knerka kak nenoctHas kuBast
cucTeMa
CTpoeHMe 3yKapuoOTHYECKON KIIETKHU.
JlaGopaTtopnast pabota Ne 2
bu6nmoreka [IOK
«3ydyeHune cTpoeHus KIETOK
11 ACTEHHH, >)KUBOTHBIX, ITpHOOB U 0.5 hitps.i-m.eds00.1u/863c611)
p J - TP ’ https://m.edsoo0.ru/863e716
OakTepuil 0T MUKPOCKOIIOM Ha .
TOTOBBIX MUKpOIIperapaTax u ux B
OITMCAHMC
but6mmoreka [IOK
12 OOMeEH BEIIECTB WIM META00IN3M https://m.eds00.ru/863e766
c
bubmnoreka IIOK
13 ®otocuHTe3. XeMOCHHTE3 https://m.edso0o.ru/863e7¢9
8
14 DHepreTudyeckuii o0OMeH bubmmorexa HOK

https://m.edsoo.ru/863e7aae
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JKuzHeHHbIN UMK KIeTKU. [lenenue
KieTku. Muto3. JlabopaTopHas

bubnuoreka LIOK

15 paborta Ne 3 «Habmronenue murto3a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKa KOpeIlKa JyKa Ha 4
TOTOBBIX MUKpOIIpernapaTax»
buocunTes 6enka. Peakuus bubmorera [TOK
16 https://m.eds00.ru/863e796
MaTpPUYHOIO CUHTE3a .
bubmnoreka IIOK
17 Tpancnsnus — 6uocuHTe3 Oenka https://m.edso0.ru/863¢796
e
Bbu6nuoreka [IOK
HexneTounsie GopMbl )KU3HH —
18 https://m.edsoo.ru/863e754
BUPYCHI
0
bubnuoreka [IOK
https://m.edsoo.ru/863e81b
19 @opMBI pa3MHOKEHUS OPraHU3MOB 6
https://m.edsoo.ru/863e831
e
Bbu6nuoreka [IOK
20 Meii
cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHUE.
bu6numoreka [IOK
JlaGopaTtopnast pabota Ne 4
21 0.5 https://m.edsoo.ru/863e81b
«M3y4eHne CTpOCHUS MOJTOBBIX p
KJIETOK Ha FTOTOBBIX B
MUKpOIIpenaparax»
” WNunuBunyansHOE pa3BUTHE bubnunoreka LIOK

OpTraHnU3MOB

https://m.edsoo.ru/863e843
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6

3 I'enetuka — Hayka o bu6muoreka [JOK
HAacCJEeJICTBEHHOCTH U U3MEHUYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEeI0BaHUS bubnuoreka [JOK

24 nmpu3HakoB. MoHOTHOpHUIHOE https://m.eds00.ru/863e887
CKpEIIMBaHNE 8
JurubpuaHoe ckpenuBaHue. 3aK0H bu6muoreka [JOK

25 HE3aBHCHUMOI'0 HACJICJOBAHUS https://m.edsoo.ru/863e¢89a
MIPU3HAKOB 4
CuerieHHOE HacjeIOBaHUE
npusHakoB. JlabopaTopHas pabora

bubmnoreka IIOK
Ne 5 «M3yuenue pe3ynbraToB

26 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO ¥ TUTHUOPHUTHOTO 0
CKpEIIMBaHUS Yy APO30(HIIbI HA h
TOTOBBIX MUKpPOIIpemapaTax»

bu6nmoreka [IOK
I'eneTnka nona. Haciemopanue

27 https://m.edsoo.ru/863e8c6
MPU3HAKOB, CIIETVICHHBIX C MOJIOM 0
HN3menunBocth. HenacnenctseHHas
W3MEHYHBOCTh. JlJabopaTopHas

)3 pabota Ne 6. Uzyuenue 0.5 bubnuotexa [JOK
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH, ’ https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psijia U
BapUAlMOHHON KPUBOII»

Hacnencrsennas n3MeHYHBOCTD.
29 JlaGopaTtopnas pabota No 7. 0.5 bubmmoreka [JOK

«Ananu3 MmyTarui y 1po30Quisl Ha
TFOTOBBIX MUKpOIIpernapaTax»

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

30 I'eneruka yenoBeka 1 https://m.edsoo.ru/863e8d7
8
PesepsHslil ypok. O60011eHne mo
31 teme «HacneacTBeHHOCTh U 1
U3MEHYUBOCTb OPTraHU3MOBY
bu6nuoreka [IOK
32 Cenexuus Kak HayKa U IIpoLECC 1 https://m.edsoo.ru/863e921
4
MeTobl U JOCTHXKEHUS CEIeKIUN bubmorera [IOK
33 A | hitps://m.eds0o.ru/863¢921
pacTeHHi U )KUBOTHBIX 4
bubnunoreka [IOK
buotexHosorus kak oTpacib
34 1 https://m.edso00.ru/863¢933
MIPOU3BOICTBA 6
OBILEE KOJIMYECTBO YACOB I10 34

[MPOTPAMME
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11 KITACC

KoaunvecTBo yacos DJIeKTPOHHBIE
Jlara
Ne uudposbie
Tema ypoka KonTpoabHbI IIpakTHyeckn H3YyYeHH
n/n Bceero o0pa3oBaTe/ibHbIE
e padoThbl e padoThblI !
pecypchl
1 DBOJIIOIIUS M METOBI €€ N3yUCHUS 1 bubmorexa [TOK
H A Y https://m.edsoo.ru/863ea20e
. bubmnoreka IIOK
Hcropus pa3BuTHs peAcTaBICHUI
2 1 https://m.edsoo.ru/863e957
00 3BOIIIOLINU 0
Bbu6nuoreka [IOK
3 M 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomymsmus Kak JIeMEeHTapHAs
€IMHNIA BAIA U DBOJIOINH. bu6nunoreka [IOK
4 JlabopaTtopnast pabota Ne 1 1 0.5 https://m.eds00.ru/863e¢99¢
«CpaBHeHHE BUIOB IO 6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
bubnuoreka [JOK
JIBrOKyIIHE CHIIBI (3JIEMEHTapHBIC
5 1 https://m.edsoo.ru/863e9da
(haKTOpHI) SBOJIOLUH 4
bubnuoreka LIOK
6 EcrectBennslii 0TOOp U €10 GOpMBI 1 https://m.edsoo.ru/863e9ed
0
Pe3ynbrathl BOMTIOINN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000paszoBanue. JlaboparopHas 1 0.5 bubmmorexa [OK
A1000P ) patop ’ https://m.edsoo.ru/863e9fde
pabora Ne 2 «Onucanue
MIPUCIIOCOOJICHHOCTH OpTaHu3Ma U e€
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OTHOCHUTCIIBHOI'O XapaKTcpa»

Hanpasnenus u nmytu

bubnuoreka [IOK

ajarnranun 4€JI0BCKa

8
MaKpOdBOJIIOLUN https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoOMIOLIINN
10 Hcropus )xu3HU HA 3emile 1 METOABI
€€ N3y4YeHUs
1 I'unoTe3bl NPOUCXOKAECHUS JKUZHU bubmuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o 3pam bu6nuoreka [IOK
U IIepruogam https://m.edsoo.ru/863eabbe
OCHOBHBIE Tarbl YBOJTIOIUN
PacCTUTENBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padora Ne 1 0.5 bubnuorexa [HOK
«/3yueHne UCKOMaeMbIX OCTAaTKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OPraHUYECKOTO MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIIUS YEJIOBEKA bubmmorexa [JOK
(anTpomnorenes) https://m.edsoo.ru/863eac2c
bubnmoreka [IOK
BIDKYIIIHE CHIIBI ((DaKTOPBI
16 Homicy (@ PED) https://m.edsoo.ru/863ead4
aHTPOIIOreHE3a 4
17 OCHOBHBIE CTa/IUU IBOJIOLUU
YelioBeKa
13 UYenoBeueckue pacsl U NPUPOIHBIC bubnmnoreka [JOK

https://m.edsoo.ru/863eaca2
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PeseprubIil ypok. O60011eHIE IO

19 Teme «BO3HUKHOBEHUE U pa3BUTHE
KU3HH Ha 3emMIie»
20 DKOJIOrHus Kak HayKa
71 Cpenpl OOUTaHHS U HKOJIOTHYECKUE bu6muoteka [IOK
(baxTopsl https://m.edsoo.ru/863eafec
AlGuoTtnieckue (HakTophl.
JlabopaTopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH bubnmoreka [JOK
22 pacTeHuM U3 pa3HbIX MECT 0.5 https://m.edsoo.ru/863eb10
obutanusi». JlabopaTopHas padora €
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
but6mmoreka [IOK
23 buotnyeckue hakTopsl https://m.edsoo.ru/863eb34
8
DKOJIOrMYeCKHUE XapaKTEePUCTUKU
nomyssiuu. [IpakTuueckas pabora
24 No 2 «IToacuér mnoTHOCTH 0.5
TIOMYJISIINH Pa3HbIX BUOB
pacTeHui»
Bbu6nuoreka [IOK
Coo0mecTBa OPraHu3MOB —
25 https://m.edso0o.ru/863eb46
OHoIIEHO3
a
bubnuoreka [IOK
DKOJIOTUYECKUE CUCTEMBI
26 https://m.edso0o.ru/863eb46
(?KOCUCTEMBI) .
b K
27 OcHOBHBIE TIOKA3aTENIN IKOCUCTEMBI. nomorexa [0

https://m.edsoo.ru/863eb5fa
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DKOJOTHYeCKHe MUPaMUIbI.
CaoiicTBa sxocuctem. Cykieccust

28 [IpuponHbIe 3KOCUCTEMBI 1

29 AHTPONIOTr€HHBIE DKOCUCTEMBI 1
buocdepa — rnobanbHas buomorexa OK

30 1 https://m.eds00.ru/863ebb5
AKOCHUCTEMA 3eMIIU .

bu6mmoreka [IOK

3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 1 https://m.edsoo.ru/863ebd1
ouochepsl p

32 UYenoseuecTBo B Ouocdepe 3emiun 1

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubmuoreka [JOK
4eJI0BEYEeCTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHIE TEMBI

34 «Co00111eCTBa M SKOJIOTHUYECKUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» buomorus, 10 xmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenbcTBo
«IIpocBeienue»

* buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «31aTenbcTBO

«IIpocaemieHuey|

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






